; e3eld, GMVMZ[ 6_T, & RADI ATI ON SENSI TI VE COVPCSI TI ON FOR COLOR FI LTERS)
PRODUCTI ON' PROCESS THEREFOR, COLOR F(LTER AND COLOR LI QUI D CRYSTAL DI SPLAY
ELEMENT 5 Field of the Invention *0~~2* The present |nvent|om
process for producing a radiation sensitive conmposition for mmmmm#
and, nore specifically) to a process fop producing a radiation sensitive
conposition for color filters which is used to forma color 10 f| ter such
as a transm ssighINTION |BNd oM 00| @MPOSIET FoIe ' DGR atoKhR PR BYTERETENt O a

col or image pick-up elenent, to the radiation sensitive conposition) to a
color filter for nEEODHGEhIONePROﬂ“S5§| THEREZOR ,t 604 OR0FGLTIERgWNDP cryst al

the prior art in or GO dridies SAESTar DITERY pt%fo%ﬁ%aéf‘& e o
sensitive conposition, the radiation sensitive conposition is a mmm !{MM”"!

the surface of a substrate or a substrate having a desired |ight scree
| ayer pétteﬂhML&E&.Mﬂﬁ&nd dried, and the dried coating fil¥%%

exposed to radiat e el s of
each col or. Howevgffgg tsﬂeusdc fﬁ6§ﬁ38§5% %@ngﬁ% eﬁ%gf%q%oadv# nlg’l :)

probl ens t oahmadiod tvisah seh)siaiwesmdupoandieﬁaadr as kot ddditers?2angr, aiied on
the substrate or the_light screening_|ayer of an unexposed portion during

devel opment SPES)E Pﬁélsﬁr'ft%E@rﬁﬁﬁﬁ%ﬁ%E rodusing argdiptporaipngiteive

devel oprent c%ﬂSo%ﬁ%i%ﬂhﬁéh:OBoi’BrtPflf@fg%ﬁ%%'ssuts%dt *ee ByPmld g |ight
screening layer are insufficient, and (3) the physical 30 properties of the
coatind@il l&ﬂ-érterp(sulch HAlse e tp‘rmmqremr tue flegiomorel omr kieghdd t he
concentratign_of mint C tal In”}ﬁr?ers atlons nsitive conposition

i ncreases. PAYEIN I at”h? MG RS 0R SN or at es

nore as theteomentrraamaerioef stéiezw:gf@r&ompo?sitrwxea&as a ldIEPyrNpkéng it
difficult to achieve sufficient color strength required for a color filter.

Cbj ects of FREMEAEROMorFhS GONRASIdH| L tanst ti‘heﬂ St tL § FAcht G357 tt
provide a 53RERG8SS o1 UmetO UL qg%atl{@c% dllo tive conposition for
evel opabi

col or f||ters mhlch exhibits ex | ent ity even when it contains
a pignerfi i Rescwiigt ioonednthtet iRynl.od tA¥ls anot her obj ect of the present

i nvention to provi de ﬁ p gess f%r ?rodu§| ng, a rad%atlon se srt f

conposi tion 10 fof cS5P8r PF Pfe?s whiFBhOH88E HRtPHPRatee® L7 62] %8 stain

on the subsktame aartcidﬂaetidrg%zss:ﬂew& NEompys! t Dén antwezmsedimrt i on
during devel opnent and can give pixels_having excellent surface snoothness
and excel | e§er&ditdsicororpoehbiconyst raPeiafd o Hae sughacsce ey s F ek, 15

It is still gnothisAEShadhinghe dUASYY 11 BKEHdY¥edihg 1ayer pattern

20 formed thereon anddried, and the driedcoating filmis exposed

to radiation in a desired pattern and developed to obtain
pixels of each color,
However,thethﬁsproducedcolorfilterhasthefollowing

problems to be solved: (1) a residue and stain are readily

25 produced on the substrate or the light screening layer of
an unexposed portion during development, (2) the surface
smoothness of pixels post-baked after development and the
adhesion of the formed pixels to the substrate or light
screening layer are insufficient, and (3) the physical

30 properties of the coating filmare poor. These phenomena tend
to become more marked as the concentration of a pigment
contailned in the radiation sensitive composition increases.
Particularly, the surface smoothness of the pixels

deteriorates more as the concentration of the pigment



provi de a radiation sensitive conposition for color filters, which has the
above excellent characteristic properties. It is a further object of the
present invention to provide a color filter fornmed fromthe radiation
sensitive conmposition 20 for color filters of the present invention and a
liquid crystal display elenent having the color filter. OQher objects and
advant ages of the present invention will becone apparent fromthe follow ng
descri pti onin&ueasey, afhdisby maRAhigoit A AU B8 dchidiee pugFa@ient

i nventi on, firstly% t he above objects and advant ages of the present

i nventi on afelartatrengdbh regpdredsIiprsr apcedeE Adlderadi ati on sensitive
conpositio I Lt rising the steps of: ( 1) dispersing a
pi gnent ( becE8 8 EEE Thyent? kal i -soluble 30 resin (B) dissolved in a
solvent (E) to fortnis pmgobiiect sfietheopreaant (Zvenitiony vhdoovidy aa

pol yfuncti onal nnnonerégﬁ%hfnd a photopol yneri zation initiator, (D) and
optionalP® y PRES&FRFPX AN g ﬁaéixgt?ma fersiblvemomnysif i tfed above
3 pignent dispeEstPitiPsfHIBR éﬁ@i@it@%ﬁf‘éﬁédﬁ’%%’ﬂ&ﬁdﬁi‘ﬂ&f@@d St ng
the pignment (A), alkali-soluble resin (B), polyfunctional nonorirer (O,

phot opol ynewhent itncpptalasor pbpmend Jol weligbEcorgsesdomtdiany to t he
present invention. second t ahov bj ects apd advant ages of t.h
present inventi onIBrlg %\’t‘?gli)(?lzé(?%gfca ?g&?laélﬁléﬁs?é s’ﬂvie\}‘gﬁco 8§’|rtc’|vojﬁieﬁE or
color filteaspwbtebsi Fopr pdudadihy aheapiatdsh @lkensit 1Rlee RMposIMaY ON.
According to the present invention ) thirdly, the above 10 objects and

advant dfes BPTtFRLPF &idfiersh¥edchofogsen et (REIBIFDH R 5ecbfoe 23d iy med
; ; P L ion | ;
rom the rag#ﬁég*{)%PﬁE@%h’i:bV&&QgﬂEOfi ﬁg%(?z%{?n&%goiaéé“o%r%nqne eosfgciasent

i nventi on. t he above object vant'ages of the presen
i nventi on aperatibai dediby devellopmendguischd rosst ajivii gplxeel sl Shastiangent havi ng

th I filt f.th t tion. Detail ed De | pfi f th
Pret orr o ERBEBLANE PREFBFBLPEoRhBBAPREAES STothEoRTVATRTBIoMES ison:

i nvention wshbskeateseanabetel Nidditdidcrd@iminyalLLpmr 20 (A) pignent The
P! gm:mtl':’»I n the pr%is:einst sltr}.\i%.ntahgghlei 2854:{: n;ft ?:(lj'xet gresent invention to
provide a radiation sensitive composition for color filters.
which has the above excellent characteristic properties.
It is afurther object of the present invention toprovide
acolorfilter formed from the radiation sensitive composition
20 forcolor filters of the present invention anda liquidcrystal
display element having the color filter.
Other objects and advantages of the present invention
will become apparent from the following description.

Summary of the Invention

25 According to the present invention, firstly, the above
objects and advantages of the present invention are attained
by a process for producing a radiation sensitive composition
for color filters, comprising the steps of:

(1) dispersing a pigment (A) ina solution of an alkali-soluble

30 resin (B) dissolved in a solvent (E)} to form a pigment
dispersion: and
(2) adding and mixing a polyfunctional monomer (C) and a
photopolymerization initiator (D) and optionally the

alkali-soluble resin (A) and the solvent (E) with the above



a particular color and is suitably selected according to the application
pur pose of the obtained color filter. It may be either organic or
i norgani c. 25 Exanpl es of the organic pignment include Conmpounds classified
as Pignments according to Color Index (C.1.; The Society of Dyers and
Cblourists) specifically conpounds having the follow ng color index (C
.) nunbers: .1 . Pignent Yellow83 . C. | . Pignent Yellow 128 , C . |
. Pignent 391@4%!1@\/@111%%:&51% tb fokh ma&ﬂeibm&?ﬁm@ cohlposl?x.ltg%nt
-Yel | ow 150 ment Yellow 151, C. | . Pignment Yellow 152 , C . |
Pi grrent \mmmm.s_sag ttr,e pigmeptgidit, vdkadw-s9duble resin Rlﬁdnent YeI | ow

155 | || ow 156 nt _Yel.l qw 166

Poment el POIVERRE oS REnaRe=\(F)  Phos oRfIvRer teat i Ahssimser

185; C. 1. P(gweaﬁdvgahegn£9(z¢ |. Pignent Violet 23, C I. Pignent V'olet
29, CI. P| gnent Violet 32, C. 1. Pignent Violet 36 and C. 1. Pignent Violet
38; 5 C5 . Pi gheRPrRERg tp the present inyenthen Reecmrly Cthe bovis gnent
Red 206, C I I d 209
A gmbaés@%e*“ﬂ Fveiihges be il R en i ingliitibnlgod o TR

Pi gnent Redbg2iradfatilon sé’ngﬂmmVeanﬁQ@iti@; IforPeghent f ReteP<l ¥hiChl .

Pi gnent Red, 243 . P t Red 10 24 . 1. Pignment, Red 54 C.I

Pi gment RedtS5BEOBUFEdLPEnEhe REQCREF 4t 15 PrSSHnATEN DR C |

E! gn‘en'; g: ue Ilg) ﬂ»‘céorﬁ’lﬁﬁeﬁﬁ tﬁ'e?ﬁréEel?t é@den{sﬂicﬁﬂf'ﬂhlghﬂ? éLéhéz a‘bov7e - dl

i gnen ue . men | ue C. 1. Pignen een an
C.1) Pilgnenebdects '@Bﬂ ae}v@mtfas@s ofnlgﬁmnesamknyeandoc are Ritgradmedd| ack
7. Exanples f_t (o] | | t .t o [ um
sul f at e, glun?gépgogg?Qegi?ﬁ%q%@ifﬂyﬂ f:ﬂjéyaéggn ﬁ%ad zi nc

yel | ow, redcbmpasmx1da @otlbqnox<ﬂﬂmﬁdnﬁluajtndtpﬁﬁﬁﬂnumnﬂﬁeﬁxiOﬂon bl ue,

chrom um oxi de green) _cobalt 20 green anber% titaniunlblach nt hetic
iron bl ack and caf bBALBY adie 2PAEE oPIeq s art pAYANLEgSS ¥ t Fdﬂy &Y sion

col or devel gpiBAkidnd akRak thAANER ML a YOFY O RPN WSy el G HPraPl ack
whi ch have hi gh col or devel opability and hi gh heat
element having the color filter of the present invention.

Detailed Description of the Preferred Embodiment

Preferable Embodiments of the Invention
The present invention will be described in detail
hereinbelow.

20 (A) pigment

The pigment in the present inventilon is not limited to
a particular color and is suitably selected according to the
application purpose of the obtained color filter. It may be
either organic or inorganic.

25 Examples of the organic pigment include compounds
classified as Pigments according to Color Index (C.I.; The
Socliety of Dyers and Colourists), specifically compounds
having the following color index (C.I.) numbers:

C.I. Pigment Yellow 83, C.I. Pigment Yellow 128, C.I. Pigment

30 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 and C.I. Pigment Yellow



25 resistance are preferred out of these pignents. In the present

I nvention, the above pignents nay be used alone or in conbination of two or
nore. Further, in the present invention, a dye and a natural pignent may be
used in conbination of the pignment as required, 30 In the present

i nvention, the pignent is dispersed in g solution of an al kali-sol uble
resin (B) to be described hereinafter dissolved in a solvent (E) to be
descri bed hegsj nafter in the step (1). This step (1) may be carried out by
(i) preparing a solution of the alkali-saoluble resin di ssolved in

. 9 C (B di
the sol vent® (B PdneR%VidQiekel Br dneht FRAMeRt Hlf’ﬁéts%:l’utq'c% fdomedferse it
I n the sol uyd r-~8y &iy) B xi t r apheq~akkabi - b hesi Re(B),
t he sol venwj(%]egn%jpf hg'%)l’gﬁleﬁ?ggt(g?ségedﬁgbercég'tE%g[ﬁ)llgége%o(lgt Pr? t he
sol uti on ofamdeCal kaPigmehtibViolesi A8(B) di ssolved in the solvent (E). The
anounts of the alkali-soluble resin (B) and the solvent_( E ) used in the

step ( 7)) My FEHEPHRLA! Toi Ct heiFL MR RS 88480 red! f SABIES Redy t he

finally obtghpet redpabmeR t1Re8 4%, £VE . COIEMSH { iRYA 208, I8 | 3! 3aS€,
the rest of the al kalit-gsol ublee resin (B) and the rest of the so}g?/%rlllt (E)
may be addeRledn2¢fe €t &p PRymentbBede2dbi,bEdIhePéomente Redl 12 itbhe Gorlasent

I nventi on, e al | - sQl ubl.e_resin us i e step 1

al kal i - sol u%?@“?agf*e%égleod SIreﬁ%ﬁ’f‘%ﬁg%cpﬁat%easgépﬁfﬂgﬂgy%%r}t%e’ same
or different, putpidicerdt kadd 23l ubl e. reesgnenis ®éd n4Bhec st e idnen® Red
preferably an al kali-soluble resin (1), alkali-soluble resin (I

1),
al kal i 190l ubt®, (Cest nPlementoRed %54 i Ke It- P bemeRt Redhaf5nef ef n jﬂ?‘!ﬁ“trmre
preferably ﬁé‘daﬁgﬁl ggﬁongl.erégﬁkgt( kbl 2@sqr alkali-soluble resin (1),

particularly preferably an a I -soluble résin(l1) or alkali-soluble
resin(ll1) @hdsePhamentoBbnerl’ s GiI| isgmerme Blaleedissd f rCorf + P gyrenup

consi sting a | yme I t hacryl.ate rongn r d a ne I

ot hacr vl aBreE b e by P RRRIE HURE 47 hnaPangnbreLoman bRIMERAT ( €
) used in therpresgnbntNeedenOn WAkl cha .deagnehrd dreedetsi;l diiei nafter.
Exanpl es of the solvent (E) which is preferably used in the step (1)

i ncl uddSet ¢t EnePippent BaaskedhpndeChdr Fd@mant Bdasiyi%ene gl ycol

mononet hyl Examples of the inorganic pigment include titaniumoxide,

barium sulfate, calcium carbonate, zinc oxide, lead sulfate,
vellow lead, zinc yellow, red iron oxide (III), cadmium red,
ultramarine blue, iron blue, chromium oxide green, cobalt

20 green, amber, titanium black, synthetic iron black and carbon
black.

Since a color filter requires high-precision color
development and heat resistance, organic pigments and carbon
black which have high color developability and high heat

25 resistance are preferred out of these pigments.

In the present invention, the above pigments may be used
alone or in combination of two or more.

Further, in the present invention, a dye and a natural
plgment may be used in combination of the pigment as required.

30 In the present invention, the pigment is dispersed in
a solution of an alkali-soluble resin (B) to be described
hereinafter dissolved in a solvent (E) to be described
hereinafter in the step (1).

This step (1) may be carried out by (i) preparing a



et her, propyl ene glycol nononethyl ether acetate, propylene 30 glycol
nonoet hyl ether acetate, diethylene glycol dinethyl ether, diethylene

gl ycol methyl ethyl ether, cycl ohexanone, 2-heptanone, 3-heptanone, ethyl
2- hydr oxypr opi onate, ethyl 3-nethoxypropionate) methyl 3-ethoxypropionate,
et hyl 3-ethoxypropionate) 3-nethyl-3-nmeshoxybutyl propionate, 6 n-butyl
acetate, i-butyl acetate, n-anyl formate, i-anyl acetate, n-butyl

propi onat e,setinyiobudfHrthe, alkpldpygblbbiygr akeinn{Byt @i skollyedt énattiect hyl

te. In th tj ti the pi t (A, Qs di d 5.in th
01 Ut fon ofsetEeaf LGl And MHAR< by PRPRNESOAY ot Fh i BOGHAD FOF ) i n
the step ( di3dpéPséOff fn PLIEIY 1 ¢ SPETSY WY (1A ) 'ﬂﬁ.‘iﬁ'ﬂgﬁ *E‘Io%’érf‘r?ria‘é? t1):2xfe the

al kali-soluble resin ( H) in the solution’in the step

sui tably seibkakil-aglabieareshn fBinemhecsplventni(Edr ming dhspedgeentn t he
solution) 10 (t,is.preferably 30.to 500 rts wei ght,,. nore preferably 50
to 300 artgAt)ytV\ngﬁP?rﬁﬁcﬁ%ﬁDPé‘gﬂ‘F el’(ggl 9‘"73)“[30 "‘?gﬁ't ah spfb&]\ﬁei ght
based on 1091paLissbyuvtedhesah (B9 Riig¥RNved At KOO IRRmMquNt. of the
solvent ( E) inthe step ( 1) nay be suitably selected as far as the

pi gnent can be unt®erapguntsdpSpthgedlkplinsodbbdei s8sint (B9 gndr &hebly 50
to 2 000 [ | 1,00 i ght
0 2 ( %6‘1@7&@%%"?9\\%{%%(1&@5% BESF’S@E{% QL 59, o? agﬁrkaﬁs.t%j]"ie' g

based on 100 parts t of thep . By using i-sol'ubl e

resin (8} amdotihtsswqueited Epriabtidimiatptrhie redmepad f obtabredirsgddratiion of t he
pi gment) 20 the,gi@grrent s well dispersed, a radiation sensitive

conmposildi onSRRTFLALVEXERPPRAL tA8Resi b the daliisd F258 - akRear e FHME d%eeni ng

layer is obfgkped. saldbRbxpbsiRav NG ¢kl 804t V¥ ftheesaiDahlNEsS lf the
| i ke can be fornmed. A suitable neans nay be enpl oyed to disperse the

pi gnent 2 Sbasafdedadnt fhepisgednt( 20artchdeydessmtibediingreinaf ter + he
| uti . A di ' ' £ of | | 4Zd t ' t
oIt on A O SPHEMASUENEE SUAG.0! UGG ST Y

finely dispersing al ne | ghen , ch as a
sand nm ||, tarthestdpafl pgaduthey alkadi-selddle desprrided ag ddymiptegirent ,
the surface of each 30 pignent particle may be nodified with a polyner. The

pol ymert 5 or 1Rolihey SKEP A IsMepale Jhea FeMs feifzagent Pt ther exanple |
a polymer dh$gh93€dolNbdR: Re814°884Q in! Bﬁetfwi;"éf’; A's GSrdSGEh BBy S) Teans

an "unexam ned published Japanese patent application”),or a conmercially
avai | abl e palkadd-splubilgomesin A flor adikgldr-siaippigmarin (II),
alkali-soluble resin (III) or the like to be described
hereinafter, more preferably an alkali-soluble resin (II)
20 or alkali-soluble resin (III), particularly preferably an
alkali-solubleresin (II) oralkali-soluble resin (II1) whose
macromonomer is at least one selected fromthe group consisting
of a polymethyl methacrylate macromonomer and a poly{methyl
methacrylate/2-hydroxyethyl methacrylate) macromonomer.
25 The solvent (E) used in the present’invention will be
described in detail hereinafter. Examples of the solvent (E)
which 1is preferably used in the step (1) include ethylene
glycol monomethyl ether acetate, propylene glycol monomethyl
ether, propylene glycol monomethyl ether acetate, propylene
30 glycol monoethyl ether acetate, diethylene glycol dimethyl
ether, diethylene glycol methyl ethyl ether, cyclohexanone,
2-heptanone, 3-heptanone, ethyl 2-hydroxypropionate, ethyl
3-methoxypropionate, methyl 3-ethoxypropionate, ethyl
3-ethoxypropionate, 3-methyl-3-methoxybutyl propionate,



In the step ( 1 ) of dispersing a pignent in the present invention, the

al kali-soluble resin (H serves as a dispersant for the pignent and it is
preferred fromthe viewpoints of 5 the developability of the radiation
sensitive conposition and the physical properties of the coating filmthat
a pignent dispersant ( to be referred t6 as 'another pignent dispersant”
hereinafter ) other than the alkali-soluble resin ( B) should not be
added. Howewebutwmhoabetapegninbulivdpecedatepan-bpylsédrm@teccdramyd t o

ci rcunst ances. anpl e f .the anot her pi t . dispersant, include

pol year boxy‘??%tgﬁf'gpﬁég‘é&lsHEﬂpégnﬁgﬁygeggi?’gcb&&? a§§t’ert§,pr(’[93ﬂt ial) anine

sal ts, ammophtprsebt snapdeikphafiraeesahiseehya g?h:ﬁe-artla.qul ic acid such as
y

pol yacrylic acid; hydroxyl 15 group-containing polycarboxylic acid esters
such as hydroxyl Irde psesant hovestiaes whepiaomgnas{d) sis daspedsed ed

d h ) h ' I L des; lysi| ;
ong: ol n FbI §4% ROAkE hEBnaephne: LRpra- eatpBTe’ BRLARC ol o ke HRA

reacti on beina®iz sopeeyt (E)oieihdedKYLens fohn)a pignenpaixpeireionavi ng a
free carboxyl group, salts thereof , and conmercial |y avail able é)r oduct s
under the trade nnERowghihgémmpptiof)the gdkalirgolubde resin (Ehdp - 163,

-164, -165, 1700 =182, de 0 ,
Ltd.): EFKA?E%?SB?]&I%QE%\(?“ -14%?%?343%%18%? Q‘%” ?’%oﬁugﬁgg}gs%e%éﬁﬁ&%m CALS
Co. , Ltd. as;tlelShemert 5660, bd AN0HoxiEY (1 sE8oAERd H100he 300031024000GR,
27000 gnd 2800 of . Zeneka . td._. ...and, PH711 and P8821 ( .of A
ooty Cott s nresSTaIE I £RRo0cPanE Sn oI - THE PR TREA ey be
used 30 a csbi 81 8D0aPaLRECHYRRHGAILS) mAAN Aorlel @reFieldabaye-7eased 200
fluorine-based surfactant . Exanples of the above surfactant include

pol yoxyet hyPBRES pX We lghie basede Rnal0p @ amhe danyrdabt] abiryhe aigment .
o Yoryel I <ne AR AL RO YOuE ot ) ShCHheS i 1)
ether and pmbyde/sthybbhy selmdiphtaylfat Aerthepplgeehylcmebgluyddomiilgst er s
Sor bi { &7 1 b LGPRERBOCLR HRE SPABEYohci HE HaPTPERE pRLY e SLE 08 HARY am no
nodi fi ed pobyuietdihemordngraekyabhy! F0¢ tionl Neso itk £ OFRELaRE lnasnei | abl e
product s on 100 parts by weight of the pigment.
By using the alkali-soluble resin (B) and the solvent

(E) in the above ranges for the dispersion of the pigment,

20 the pigment is well dispersed, a radiation sensitive
composition having excellent adhesion to a substrate and a
light screening layer is obtained, and pixels having excellent
surface smoothness and the like can be formed.

A suitable means may be employed to disperse the pigment

25 as faras thepigment canbeuniformlydispersedin the solution.

A dispersing device capable of pulverizing the pigment and
finely dispersing the obtained pigment particles, such as
a bead mill or sand mill, can be advantageously used.

For the dispersion of the pigment, the surface of each

30 pigment particle may be modified with a polymer. The polymer
for modifying the surface of the pigment particle is, for
example, a polymer disclosed by JP-A 8-259876 (the term "JP-A"

as used herein means an "unexamined published Japanese patent

application”), oracommerciallyavailablepolymer or oligomer



under the trade nanes of KP (of Shin-Etsu Chemcal Co. , Ltd. ) , Polyflow
(of Kyoei sha Kagaku Co., Ltd.), F Top (of Tokem 10 Products Co . , Ltd . )
, Megafac ( of Dainippon Ink and Chemicals , Inc . ) , Florade ( of
Sumtomp 3MLimted ) and Asahi Guard and Surf lon (of Asahi d ass Co.,
Ltd.). These pignent dispersants may bejused al one or in conbination of two
or nore. 15 A pignent derivative obtained by treating a pignent with an

aci d) base fyr i spexsimy PEgmégtlsin conjunction with the another pigment
di spersant. Exanples of the ai)grrent derivative include blue pignent
derivatives and Y& tb& pterent) &f dispersdnguepigmentdppéperpresent

pht hal ocyany l.vat | These. b Y\ ne or
P combi nari B s EhY SIS PRI B (65 byFpp Rk P UREL.ENE
di spersant fxnd fliegpEdmetetr iarad iivte liss pgeferaieldy £xompahesvdewpesatbyodei ght

25 preferably 30 parts or_less by weight based on 100 {;arts by wei ght of
the pi grentthe £e¥RIoRRELItY noEntheTadhatior  S§RSLELVECFEMBPEMELRBR of the

pi gnent di sagf%gﬁgoagyéféﬁ e ARAR: Hweeésgebhy fq:l%tfxﬁt]ﬁ Eé?ﬂbn'ﬁm e

preferably .5 pm "307°(H) al kali-soluble Tesin Any a | -sol ubl e
resin i s actiypesantd tohee aefairresbt alise™ argthengdgnent: déspeesant”

invention gs fay as,.it,.h sufficiept kal]i solubilit n erves

ot oot i vor PaxSinafiot) dbhes mnar Fha ALK - 3RLERLe Aen Y A8 RHER 10,

al kal i - sol Wy eveardded s Pickiefedd) dndthed pAARAIMEL 5196 r 8din €AY BE ekl ¥
unsat urated nononmer having a carboxyl group, an N-substituted nal ei m de and

anot hetOcorfgaedingbte etrRgUBALBBFRS-unsaturated mononmer (to be referred
toas 5 aikall - SOl fel 58 NeAL) anBPhEk NBLLALN: G1bpe@sGRROLKERAQM an

ethylenically un urat ed nononer havi ng oxyl gQroup, a nacronmononer
havi ng an aidlyeariakyyiornsaldresited-sgsach as pokyderyl helacfd eis¢emsl;ecul ar

Fer e naf  or (PARG-AD) b S EHHR YR S 1o e SeA Bratsa
nononer ( ter ke pbalfy@arbxyd 125 acaldkahichses Wl Byd @Sy d dcild;) hyakesginaf t er
S ) ot dontadning polycarbonyl fc 014 e ters such as nydroxyl
group-containing polyacrylic acid esters, and modified
products thereof: polyurethanes; unsaturated polyamides;
polysiloxanes; long-chain polyaminoamidophosphoric acild
salts; amides obtained from a reaction between a poly(lower
20 alkyleneimine) and a polyester having a free carboxyl group,
salts thereof, and commercially available products under the
trade names of Disperbyk-101, -130, -140, -160, -161, -162,
-163, -164, -165, -166, -170, -171, -182, -2000 and -2001
(of BYK Japan Co., Ltd.); EFKA-47, -47EA, -48, -49, -100,
25 -400 and -450 (of EFKA CHEMICALS Co., Ltd.); Solsperse 5000,
12000, 13240, 13940, 17000, 20000, 24000GR, 27000 and 28000
(of Zeneka Co., Ltd.); and PB711 and PB821 (of Ajinomoto Co.,
Inc.).
As a pigment dispersant other than the above may be used
30 a cationic, anionic, nonionic. amphoteric, silicone-based
or fluorine-based surfactant.
Examples of the above surfactant include
polyoxyethylene alkyl ethers such as polyoxyethylene lauryl
ether, polyoxyethylene stearyl ether and polyoxyethylene



havi ng a carboxyl group, an N-substituted nal ei m de, macronononer and

anot her copol yneri zabl e ethylenically 15 unsaturated nononer (to be
referred to as "alkali-soluble resin (I1l1)" hereinafter), or the like. In
the al kali-soluble resin (1), alkali-soluble resin (Il1)and al kali-sol uble
resin(l11),"another copol ynerizabl e ethygl enically unsaturated nononmer” does
not include an 20 ethylenically unsaturated nononer having a carboxyl

group, an NobeNpstéethHeed pBl¢bRydehgNdne BARWAPhRANES etheamplstxhofad he above
et hyl eni cal | y_unsat urated nononer havi.ng a carboxyl group include

nonocar boxyPPtYaxyYashydeneaockyiphepydc edhede @nde PPLYOXYERY lenst oni ¢ aci d,

25 a-chl oro ' Fd acryhi ' @] I,C i.d,

nono( 2- acry’lz?%{‘/ﬂ(igfégﬁﬁgl ?tgégfzi héflg(ét%g%gpf rije'shaclr ﬁofﬁgffetsﬁlﬁh) ®lcci nat e,
nono( 2- acr ypoYvexhelbyik) ghthal atidaurate( ande peagetngilemey efiipdol pht hal at e,
30 MFcarbox§iggégca rol act one nonoacryl ate and c~-car boxy- pol ycapr ol act one

nononet Racr Tatear pOKYL Fan Aty el aFtassy Lathy Ackhmedd tdady,
mal ei ¢ anhygy ri 3 i i i [ | ?%ﬂﬂy ri

citraconic gﬁ?g?sE%F?ZCE%f?ﬁgﬁﬁygﬁﬁﬁgpgﬁﬁﬂﬁggﬁt5%?%923? ; aﬁ% Aﬁﬁ)

pol ycar boxypptyethyd efienhindnieds s anidaviomgesd cdra iy @vadrliabdd mroswpsts Qut  of
t hese et hyl eni.call nsat ur at ed [ r.s..havi a_ carhoxyl .gro referred
are acryl i cuﬁgFﬁ,tlifégﬁg%Fﬂ?%e%og‘éjg,r{%ﬁls)%?ﬁfgg?‘fllc&ﬁ"aﬁ%‘t ﬂgr)q@{?c i mat e,
mono( 2- met hpg 1 yEOBOXBeEt Ryok 1 SHEC Kadlaku \Boear hrvdy.-)Rolry aafy o G YMeem
nonoacryl ate and w car boxy- pol ycapr ol act one nononet hacryl ate. The above

et hyl edi%al Pyodusisfrat edtiononte3neas @faP2irbBRYN Ink apd Ghemhcales used
alone or in I nat | f ) I o] h V, ituted
e e | EARTY ﬁl—i%ggggtﬁ%\% %%%@%gﬁetgﬁgu%ﬁha‘gsﬁﬁ%h‘g%%‘?}a%é i de,
N- 0- hydr oxyphefilbnal( eifmAcah iINGhalwsd raxmcy,piardyd )nal ei m de,

N-p- hydroxyphenyl 'rllﬁleglemp gine[r\xl-toaggyé{‘ls%rﬂ%gylmnanyl %Iemudsee’d alone or in

combination of two or more.

15 A pigment derivative obtained by treatingapigment with
an acid, base or polymer may be used in conjunction with the
another pigment dispersant.

Examples of the pigment derivative include blue pigment
derivatives and yellow pigment derivatives such as a copper

20 phthalocyanine derivative.

These pigment derivatives may be used alone or in
combination of two or more.

The total amount of the another pigment dispersant and
plgment derivative 1s generally 50 parts or less by weight,

25 preferably 30 parts or less by weight based on 100 parts by
weight of the pigment.

In the present invention, the average particle diameter
of the pigment dispersed as described above is preferably
0.01 to 1.0 um, more preferably 0.05 to 0.5 pm.

30 (B) alkali-soluble resin

Any alkalli-soluble resin is acceptable as the
alkali-soluble resin used in the present invention as far
as it has sufficient alkall solubility and serves effectively
as a dispersant and binder for the pigment (A). The



15 N-m net hyl phenyl mal ei m de, N p-net hyl phenyl mal ei m de,

N- o- met hoxyphenyl mal ei m de, N m net hoxyphenyl nmal ei m de and

N p- net hoxyphenyl mal ei mi de, and N-cycl ohexyl nal ei m de. Qut of these
N-substituted mal ei m des, preferred are N phenyl nal ei nB, de,

N- p- hydr oxyphenyl mal ei m de and 20 N-cyc§ohexyl nal ei m de. The above
N-substituted nmal ei m des may be used al one or in conbination of two or
nore. ExanpdBeaXf-ddEubnéeeokan thaphepbrabR9! YIBr ai Bobbeyiaer ef0BAMES

i ncl ude nol ecul ar chai ns such as polystyrene, 25 polynethyl acrylate,

pol yrmet hyl efinkenically wesgturated mononenthaving v aasbeyylngrabenyl at e,
a copol yner_ of 3 o] t Qyl yl r of

ret hyl aor it Sy b BEELRDRAGLINAE RN, BhorREEY cBhB1yRer RRHHET

met hacr yl atef Ry et €xYey hithsaeuyhaea) manenpel Y ier bef reeelkyld3to as

met hacryl at e/ 2-h droxxethyl nethachLate,polycaprolactone, pol yoxyet hyl ene
and pol ysi | BeaFRliThelrBieoRBRoRef IéanPBECiPRELES) 2edIBY PeSEPPAYMET

prepol ymer f@viﬁ‘ge@l%iﬂéﬁi‘éla§1§UﬂﬁEEQHi‘%ﬁgggHQn?heQnﬁaf/%@ Bakafboklya above

nol ecul ar chai n of e macronbnomnmer w 1 ethylenically unsaturated

conpound hagxonp a aonpteomotamgrf havingnah gtbypendgefiilyeunsaliuriadedbove
functional group.. K The abov epal.yner. havin f.unctj.onal group can be
obt ai ned. bydT 9P A o ERTEIRBE P} SRV RF P hih pEf fecgomeRoRer

pol ymeri zat { @6.bedshifpdlyl PEféPFedDH Y NHath6mbROME P8 he e nd f e ap@ yNEr
and synthesis of a telechelic polyner, and a polyaddition resin or

pol ycoR@ens2Robhe¥ egpROR¥MPERE 2abLer ALhYl epdradilyn 4N sgtydp tedy moaomead as
the above i epBeuEBiersdi€oAOVE1RRIYL EBLGBL LY JUIAT 1 74 8L COMRIUAG havi ng

a 10 conpl enentary functional group may be suitably selecte
et hyl eni cal (yIThsat copbdgmear b6xghi ethyildsisndllyasnsatylirat e monme r

met hacrylic acid, acid chlorides of the ethylenically unsaturated

car boxylic %%Yﬁg? AeFPYRPAYEs 9§88P'a§“aﬁ'i'ﬁbéﬁ?‘%§%ﬂ?&%yal kyl
esters and ghy¥pb¥hofRerehhd hnoRkndH &_agbnm,iz\auw HnyaiehilcalRers, allyl
gl yci dyl et hers and p-vi nyl benzyl glycidyl "ethers according to the type of

t he fuidéti ordsatpvapeinmppemgrejdPy ber refieared &@ @sanpiléalds sodable
macr ononone e;gntprereSSQE &g%%nggn i?ck%%FlggﬁgonDnoners havi ng an
y 20 ?u § jrefera

et hyl eni cal unsat urated group, ‘pre y "acryl oyl group or
met hacryl oyl groupn atherAkiadriFsedluhdfe tles im0k 2§yl @tkahiat so bdb o Inesiidy|

nmet hacr yl at to be referred to as "po) ynet hyl hacryl ate cr noner s"
her ei naf t erTIgﬁ@%5%%bﬁ%}§bﬁﬁ€Fﬁ&%a¢gH hyl 8ﬁ%§ﬁﬁ?°§%‘?§ﬁﬂ?@ r% oup,
preferably agnyhanhcdiyp udsaPhur@Ridi@aondids Orduds dotonthdRide . of the
mol ecul ar chain of a copolymer of nethyl nethacryl ate/2-hydroxyethyl

met hacrafl at ethydepdcraflyr pagatyrasedppppomerhlavapgh(tamRrey R anrixyet hyl
et hacr yl at g) gl 8IRQATRGY MISkAWIYe! S ‘o oS mCT omoNOMEr S My

be used al one or
Examples of the above ethylenicallyunsaturatedmonomer

having a carboxyl group include monocarboxylic acids such
as acrylic acid, methacrylic acid, crotonic acid,

25 o.--chloroacrylic acild, ethacrylic acid, cinammic acid,
mono(2-acryloyloxyethyl) succinate,
mono(2-methacryloyloxyethyl) succinate,
mono(2-acryloyloxyethyl) phthalate,
mono(2-methacryloyloxyethyl) phthalate,

30 w-carboxy-polycaprolactone monoacrylate and
w-carboxy-polycaprolactone monomethacrylate; dicarboxylic
acids (anhydrides) such as maleic acid, maleic anhydride,
fumaric acid, itaconic acid, itaconic anhydride, citraconic

acid, citraconic anhydride and mesaconic acid; and



conmbi nation of two or nore. Exanples of the above another copol ynerizable
et hyl eni cally unsaturated nononer include aromatic vinyl conpounds such as
styrene) a-nethyl styrene, o-vinyltoluene, 12 mvinyl t ol uene,

p-vi nyl t ol uene, p-chlorostyrene, o-nethoxystyrene, m nethoxystyrene,

p- met hoxystyrene, indene, p-vinyl benzyl {gthyl ether and p-vinyl benzyl

gl ycidyl ether; indenes (derivatives) such as indene and 5 1-nethyli ndene;
unsat ur at edpgayyba¥pbikglaei dcgake(Snispdit @6s e dWIn R0 ¥t ahdre BRlrboky1

met hacryl ate, ethyl acrylate, ethyl nethacrylate) n-propyl acryl ate,

n- propyl negkavPpl-ate, i-propyl acrylate, i-propyl nethacrylate) n-butyl
acrylate, n-butyl t l.at e, -put i_-_hut t hacryl ate, 10
sec-butyl acryl at 8&2@(@%%&% érarte %géé}%% jph%ésﬁrala%c%rdyyljf‘%@?g 2y v?.lng

met hacryl at &, carbystyoxyeohyl, peflerireld areydcpyaiddcitkt thdctyd.ic

2- hydroxypropyl acryl ate, 2-hydroxypropyl mnethacrylate, 3-hydroxypropyl
acrylaté¥ 3§ﬁ§GPoW?BPé&yﬁcﬁ&ﬂ%¥%QHZﬁF§Y¥2-ﬁﬁﬂQ$QRﬁﬁy1 acryl ate, 15
2-hydroxybuﬁghoqgt§@Q£$E§5qofidy“gﬁéﬁgmggc Gl at e, 3-hydroxybutyl

met hacryl ate, 4-hydroxybutyl “acryl ate, 4-hydroxybutyl nethacrylate, allyl

acryl ate, abl-ylaretdyagollyaianrdieatdneaion cdexry et yandret hacryl at e, phenyl
acryl ate) phenyl nethacrylate, 2-net hox%g{ hyl acrylate, Zo 2-nethoxyet hyl
met hacr yl at &~ SREDRSNAGARARTRL 3 S5 V{%ﬁ@c #bXydi et hyl ene gl ycol

rnet hacryl atrge dBYVO Y1 &4 D¥L BDQ ubllshERr :AGDMSH Sme FEHAVX NG 'l & DA 8NE
gl ycol nmethacryl ate, gl ycerol nonoacryl ate and gl ycerol nononethacryl ate;

unsa]t urlt ed9EaPBORRYI Oeadise ALt oy 15’5 combematsiarh ofs WQarﬁIT]mII’WJ
acrylate 2 ani nogLiy et DAY 34k ZRILIELIXLANLACEL LW 280 YRl Sy

2- di met hyl am noet acr --am nopr opyl” "acry am nopr opyl
met hacr yl at 8- (3ubsitiapred)agAmdlsdimiadas Jwch o ropphenelnsls ythbd e,

unsat ur at ed_car boxylic acid _30 glycidyl esters such as glycjdyl acrylate
and gl yci _dyP"%Mﬁﬁywﬂym%gaaﬂn'\)’f‘fﬂi’lw’é‘él?ré?@%s'ﬁ%%e%/fgi% nyl
acet at e, vi Nyl pphQRr@adiphetyla Yeiinddd © NIElnd #1g1 PEh&le LRSS Ur at ed

et herssuch asvi nyl net hyl ether,vinylethyl ether) allyl glycidyl ether and
met hal 133 gNyai-methatliplyenydimad eimijde c Wl ke thirpherslnatedmsde,
acrylonitrile. _ Loni i€ q.a-£hl graa Lk Quli dene
Cyani de: - undapaPEraRSih B i &L - A3RRERBR bR Al e thide S5

a- chl or oacr wi-griméahobtydhamirimealad dwi dec rafd d M -dey ehsh Sx it wa eyt DAy et hy|
nmet hacryl am de; and al i phatic conjugated dienes such as 1, 3-butadi ene,
i soprene and chl oPYfr efiethese Nrsehgtibpied BpbrintfiesanPEeteRyed el |y

unsat ur at ed NTRRAFENFrallAd L IESpd AYIm&LEYhPEE aABL NY!
met hacryl ate, “2-hydroxyet hyl acryl at'e, 10 2-hydroxyet hyl nethacryl ate,

benzyl Z&ryNacyclotexyllmpgteiackde at e, phenyl acryl at e, phenyl
TeLhacryl at e, ol YCREQ! oFBURARTKLBLE 04 8 Hagkeh, MOHELNBRI XL gk Gy dhie above

copol yneri zabl e et Jurated oners may use oné -or in
conbi nati onoaf imweoibimtelonl SofExewp| s mérd he al kal i -soluble resin (1)

I nelude a Examples of the molecular chain of a polymer in the

macromonomer include molecular chains such as polystyrene,

25 polymethyl acrylate, polymethyl methacrylate, poly-n-butyl
acrylate, poly-n-butyl methacrylate, a copolymer of methyl
acrylate/2-hydroxyethyl acrylate, a copolymer of methyl
acrylate/2-hydroxyethyl methacrylate, a copolymer of methyl
methacrylate/2-hydroxyethyl acrylate, a copolymer of methyl

30 methacrylate/2-hydroxyethyl methacrylate, polycaprolactone,
polyoxyethylene and polysiloxane.

The macromonomer can be synthesized by reacting a

prepolymer having a suitable functional group at one terminal

of the above molecular chain of the macromonomer with an



copol ymer of nethacrylic acid/ N phenyl mal ei m de/ styrene/ benzyl

net hacryl ate, a copol yner of nethacrylic

aci d/ N- phenyl mal ei m de/ styrene/ phenyl nethacrylate, a copol yner of

met hacrylic 20 aci d/ nono(2-acryl oyl oxyet hyl ) succi nat e/ N- phenyl mal ei m de
I'styrene/ benzyl nethacrylate, a copolyngr of methacrylic

aci d/ c~- car boxypol ycapr ol act one

monoact ! aledY DReIVbLIRY chidedshyLaneahEaEHh HEVIAG" Xl BbipEeReaego! yIer

of nethacry acl phen elrm styrene
met hacryl at@dmtytenal gooopretdeect e tvwel th i ec bibplvenifaaklty onalatunaped

nononmer having a carbqQxyl group.is copolynerized in, the al kali-sol uble
resin (1) in an & rﬂ%%‘fe gF@Peré(B\%F angngoa wpehionalh HAmmaAr P8 to 30

40 wt % Vheghthen el g eni il d YardyAld Rh184hdRRAEIo 1211RA ngy eaklBenyl group
I's copolynerized in an anount of less than 5 W%, the solubility in an
al kal i devepohynepizahbonbt ai reacthon af ¢ modify iny cheohsowmiinadn ofag | ower

and when the, efhylenically_unsaturated npnomer s _copoelynerized in_an 14
Aount of | mor TR aROLERsE Ja R SV PERR BT, BRoRe truBehaR T c) PP RE R A

substrate of pbeysgaiaces obsihecopi pollycondene atavbghered ndwavigigievel opment
with an al kal1 devel oper. The N-substituted rnaleimde is copolynerized in

the 5 al kal teEBLRaL £unesiipyal gyopR MAY BaMsfd 2% theca e v® Py epodymes .wt %
o ob] \ . g By =FEN
more preferably 1f,§ g0, My Yﬁ%@@ﬁ}ﬁﬁ%&%{ﬂ% e oR Sl 46 h

copol ynerized in an anount o resi stance of the
obt ai ndd pi xehpleamgnk averfancit Vdrenl ighreul sapde sullédbigl seheciked Srom

copol yrmeri zed ipn an apgopunt 10, of re than 50 wt?9 he al kali solyhility of
Che obt af neBEREDERYFER LHayo P OHRF shPRI OB FELT (oHAT SR AT H ISt ol n
may be prodysed ad héensdPeiLabeidl, dda bhibri8esaNtnE dtdy@lendfcaAn y
unexposed portion. The wei ght average nol ecular weight ( to be referred to

15 as "Mv' uwesatuzpted)cayba¥dipl ig ﬂagms&m%atﬂewﬁ such a8 agyigoaddynly 1, 000
[0 100000k ARLssotl o 005 5B TAGmh v of e 01y 9.0
15 p-aminostyrene, vinyl glycidyl ethers, allyl glycidyl ethers

and p-vinylbenzyl glycidyl ethers according to the type of
the functional group in the prepolymer.
Preferred examples of the macromonomer in the present
invention include macromonomers having an ethylenically
20 unsaturated group, preferably acryloyl group or methacryloyl
group at one terminal of the molecular chain of polymethyl
methacrylate (to be referred to as "polymethyl methacrylate
macromonomers” hereinafter) and macromonomers having an
ethylenically unsaturated group, preferably acryloyl group
25 or methacryloyl group at one terminal of the molecular chain
of a copolymer of methyl methacrylate/2-hydroxyethyl
methacrylate (to be referred to as "poly(methyl
methacrylate/2-hydroxyethyl methacrylate) macromonomers”
hereinafter).
30 The above macromonomers may be used alone or in
combination of two or more.
Examples of the above another copolymerizable

ethylenically unsaturated monomer include aromatic vinyl

compounds such as styrene, c-methylstyrene, o-vinyltoluene,



above ranges and the above Mwv has excellent solubility in 20 an al kal

devel oper and gives a cured product having excel |l ent physical properties. A
radi ati on sensitive conposition conprising this alkali-soluble resin (1)
rarely contains an undis sol ved product after devel opnent with an al kal
devel oper and hardly produces a stain ad the filmresidue in a region 25
other than a pixel-formng portion of the substrate. In addition, the

pi xel s obt anneth{l ool tidre copposhylooldenaot pdchdokrvetiypean,al kal i devel oper
excessively, have excell ent adhesion to the substrate and do not fall off
fromthe subdteEReXYSTYreRey M rPetBRANPLEECHL -t RaMELRAKYSEZFEBLe resin ( ||

) 30 incl Udfn&e&é’?%%%&l%fen%@ﬂétﬁ\ﬁé%P?:%Bd?I‘@{Wfﬁ%%féfﬁ%m%hy'

met hacryl ate nacronfonorner, a“copol ynmer of acrylic acl d/ benz
nmet hacryl atetlpet y (iedeyes mbhatvatives2- kpdhogpetindeneehdcr yl at e)

, f npth | | i d/ pet h | at e/ pol ynet hyl
15 ot ndor vt AR e PO RO PP A R BESHer PSR HECTSAD ESRAnp Ry BE
acryl at e/ pahg€ el Moy B TC e tiya/ Me bMAESYYEERY | e PRV D AT 13, ethyl

macr onononer, a copol yner of nethacrylic acid/ benzyl acryl ate/polynethyl 5
nethacrylaﬂ@ehh@¢5mbﬂ§ﬁerP'Rréﬁﬁél?ﬁﬁyléﬁenemh@GPWWﬂcm&@%@ﬂﬁwﬁéme.

acryl ate/ po] y I yl.ate/ 2-hy e et hacryl.ate
mcromnoneir)éggég%oq%]? o‘{’ r%etp%(fl%f}l 'ﬁ%eééf:&ép%?ﬁyln abué@yfac)rylate,

net hacryl atelpetyIeletadrBilae yi abet PBACHTIRHE 1 - Bu dP] HeRBkYIE aife,
met hacrylic aci d/ met hyl nethacryl ate/ pol y(net hyl

met hacyl at ¥¢2= RYEY bafatyAt aret AGcP YTt & thaGoictichet ; PRt LS BERIHE Sof
”Ethacryl'Ct%?ﬁﬁ%PeHé¥£FH§§EQE§y|%LEQPQB&§%% 1 WiNAGkY ate macronononer,

a copol yner thacrylic aci d/benzyl 15 met hacryl at e/ pol y( et hyl
met hacr yl at 2/Rya@ydryg by hyhetbacaydpitet, e 2 -ydromypaopyl acypddteer of

i i d/ 2- hyd t hyl h Lat e/ th | at e/ pol.ynet hyl
et hacry|at B EOTSTORERRYL HORBOREyhatenr SRR Rt AR ryl 20
met hacryl at g/ heazykypebpear seahacreilutent - hydridismityal elckyiatioxyet hyl

met hacryl ate) macronononer, a copolynmer of methacrylic acid/2-hydroxyethyl

net hacAyl at 27 BEREFGKYRELKAC PetRasrydiaEfet ByihNaR RS hdc & tGhonomer and
| | ' d t |
et haor y1 at 27 PP REBRE YL nEndCe 1 Bl U My IR o B Y

macr ononone4 -hy¥aeorybuteidi nelthycoydatter, atadd yio reerxerl diae,i regllaylcar boxyl group
I's copolynerized in_the kali-soluble resin (1)) in 30 an anmount of

bref of abl y BEFBASEYALHE  NBPA=SFoRE EBRG® 1 0P FBEHb F SRESTEIR e BherL

et hyl eni cal hyrynaatyr ghedy0aRENaciaviat® ,a Caldxnosty HIBHD dcrEnged yneri zed
in an anount of less than 5 wt~, the solubility in an al kali_devel oper of

t he obt2® ned-PalPakyY8H Tdn TethpeTydRATSei M RFAIvirled IEsPthe 16

ethyl eni cal byryusgeyr fEEAoFYRINR 1N G13 & iSiflacipluRd s copol yrer | zed
0

in an anobunt of nore than the formed pixels all off fromthe
substrat e omethexytrietbylenet lgd ywodelasowha ttre, mrithendie tkriytemievel opnent
with an alkg£§cgld%g%k%%%§late, glycerol monoacrylate and glycerol
monomethacrylate; unsaturated carboxylic acid aminoalkyl
25 esters such as 2-aminoethyl acrylate, 2-aminoethyl
methacrylate, 2-dimethylaminoethyl acrylate,
2-dimethylaminoethyl methacrylate, 2-aminopropyl acrylate,
2-aminopropyl methacrylate, 3-aminopropyl acrylate and
3-aminopropyl methacrylate; unsaturated carboxylic acid
30 glycidyl esters such as glycidyl acrylate and glycidyl
methacrylate; carboxylic acid vinyl esters such as vinyl
acetate, vinyl propionate, vinyl butyrate and vinyl benzoate;
unsaturatedethers suchasvinylmethyl ether, vinylethyl ether,

allyl glycidyl ether and methallyl glycidyl ether; vinyl



The macronononer iscopolynerized in the alkali-soluble resin (I1) in an
anmount of preferably 5 to 50 w% nore preferably 10 to 40 wt % Wen the
macr onmononer is copolynerized in an anount of |ess than 5 wt% the pignent
10 dispersibility may | ower and when the macronononer is copolynerized in
an anmount of nore than 50 wt% the alkaj4 solubility of the obtained
copolynmer may lower with the result that a residue and stain nay be
produced onc{hfigubsémpden®s sided hs HUrEIGEeiY 10 | avehakyddndeaesed
portion. 15 Mwv of the alkali-soluble resin ( Il ) is preferably 1 , 000 to
1, 000, 000) ¢iorblpregeryllonpizrdde andsednydddemecicyRpidesr ansedingt®a D00 to

100, 000. An_al i~ ubl e .resiin. (14l (Al ol i merized nononers in
t he above rgﬁgéggaﬁggbhgsa Sggh%wiﬁgé g@%&%lehtgggggﬁlubility in an al kal
deve!oper aadcgubega@rgq%@gdgpomuQLH@ugﬂgyy&h@heugﬁﬁgﬁmhguiqupxcelIgnt
physi cal_properties. A radiation sensitive conposition conprising this

al kal i - ol uBré-PE¥SFRXYPERYLamEtPacENLAMIS ean ek iad dphpdd preoaumgatiady

devel oprent qwkhsadu@hkalsl 148V elad i) Naidiider MPUiFTTA N and the
filmresidue 1n a region other than a pixel-formng portion e
substrate. |n addbttonf the pbrwkscopbidymedizabmhet ledhydmndsialilyn do not

di ssolve in _an _al kali .devel oper excgssivg%é¥%have excellen# adhesion to the

substrate aHBS85URGEeAHINYIGTS r BREERETS StEreny. Pethylagrxiate.

exanpl esof h@eh?llka‘!eitn%@wllaeter,e&i-m(yldﬂ&xyém}ud%@:fw@,vrrer of methacrylic
aci d/ N- phenyl mal ei m de/ st yrene/ benzyl nethacryl ate/ pol ynmet hyl nethacryl ate
macr oncyfbrre -hydrepaerkyl o thaarydate.c benzyl acrylate, benzyl

aci d/ N- phen el m st t hy/|

ot hacr y1 ot B IRCAT AR e R SEt ACE S p e P ACERREYL IR haxecror,

et hacryl i cmanbdekynatiey land ¢jliyicdalcdt yroaroadetitenyrdy tatet hacr yl at e/ pol ynet hyl
nmet hacryl ate macr gpnonoper, ol yner of nethacrylic

a co
acid/N—phenyInaleFHFdEPQP?rEﬁngH@ﬁfﬁzﬁgéﬁa YHeiaa M ¥daaturated
met hacryl at RbRoRHsORYFL by lud B RAGhYE 81eln RAIHITHIBH 0fAtwEPSL WEFe Of
met hacrylic 10 aci d/ N-phenyl mal ei m de/ styrene/ 2- hydr oxyet hyl

met hacrid at e/ benzikanpieacofl dhe/ pdkpddt-ispl ubdten esiinat (€ Jrdovoisdwner, a

copol yner of, nethacrylic acid/ N phenyl { m.de reng/ 2: hydr oxyet hyl

et hacry1 at EPBBATIE et EE A S e At A AN LR 8L " i oxyet hy)
met hacr yl at gtyfetile) Rl met eI latey, of deidBmient i 6f methacrylic

aci d/ N- phenyl mal ei m de/ st yrene/ 2- hydr oxyet hyl net hacryl at e/ phenyl

mot hacr y1 at 8FpEY PrEmepy Haleia AR YRENARIMINEr , MatRRpY YA - OF

met hacr Y1 i ¢ 30 oaGmdNo@N GRS i dle/ st yr ene/ 2- hydr oxyet hy

met hacryl at e/ phenyl net hacryl at &/ pol y(net hyl nethacryl at e/ 2- hydr oxyet hyl
met hacrdf at aFlddmosed 2oR@ary e ydoxyetharl kfugminake /¥ i phenylmaleimide

act df oo 2,36 YLaK SV I WGELIANAY RS IRLELIT O 28cd sty £og/ benzy!

met hacryl at hacry nmacT onon a copol yner

met hacryl i cagtadwryaebinas ol edpporidyénsucci nat e/ N- phenyl nal ei m de
/ styrene/ benzyl nethacryl at e/ poly(nmethyl_ nethacryl ate/2-hydroxyethyl

met hacr yl at BPPRACFIHSTSHE- PRty elsoldits / ShyrrRA BRI 7Y E

aci d/ mno( 25a¢huephPeke i )= Wl AR N P R IBE Sy T de / styrene/ phenyl

met hacryl at e/ pol ynmét hyl net hacrylate macronononer, a copol ynmer of

met hacraf i cagddd NrphehI-laeryd gl dedstinensieesnzpt e/ N- phenyl nal ei mide 18

/ styrene/ phen net hagr t e/ poly(net hyl .net hacryl at e/ 2- hydr oxyet hyl

met hacryl at gt#hgg,:gﬁg%gyr@)y caeorcoo%g'fmale'g?a?@?:ﬁ%%?yl ic

aci d/ w car boxypol yga@lyEXdrii®ally unsaturated monomer having a carboxyl

monoacr yl at e/ N- phenyl mal ei m de/ styrene/ benzyl 5 nethacrylate/po{¥?ethyl
in

met hacr yl at ETREEr 5o FOPOLYME yiferths Fekr§eleble resin

aci d/ w car bgxy pr.el

nnnoacrylatgfhgghégél%glggkgggfggy}gngfbggzyF%he? 58r9f%§8f%8%¥(%8tﬁ§|

met hacr3d at éb2whgdr oWlyeh hyhe nethpteyi aaz) ynans atonated, manongel yaeingf

met hacrylic 10 aci d/ w car boxypol ycapr ol act one,

monoacr yl at & REBPREXYLaF PR, ﬁ%‘%‘éﬁﬁﬂ%ﬁﬁ%ﬁ?l ineth&men efpdegrethgn

met hacryl at ¢ pREr PO YRGB A AP BR' a Pka TBIABAE ¥ AEr of the obtained

aci d/ w- car boxypol ycapr ol'act one "nonoacr yl at e/ N- phenyl nal ei m de,

styrene/ phemgdia% hioet el by podgost bidn mahatoyent 8h@- Rhdnokthet hy

nmet hacryl ate crQnonQner, a .copol r of nethacryli . .

ol 7 N pheng ERXLERHERIs: vindns Srrbst Tettme 15, E¥RpopEized in an
nononet hacryl at e/ pol ynet hyl net hacryl ate macronononer, a copol yner of

met hacrylic 20 aci d/ N-phenyl nmal ei mi de/ styrene/ benzyl nethacryl at e/ gl ycerol
nononet hacryl at e/ pol y(net hyl net hacryl at e/ 2- hydroxyet hyl net hacryl ate)
macr onononer, a copol yner of nethacrylic

- - 5 - a sy g —f = = == = =




19 aci d/ N- phenyl mal ei m de/ styrene/ 2- hydr oxyet hyl net hacryl at e/ phenyl

nmet hacryl at e/ pol ynet hyl net hacryl ate macronononer/ pol y( nmet hyl

nmet hacryl at e/ 2- hydr oxyet hyl met hacryl ate) nacronononer, a copol yner of

met hacrylic 5 aci d/ nono(2-acryl oyl oxyet hyl )succi nat e/ N-phenyl mal ei m de

/ styrene/ benzyl nethacryl at e/ pol ynet hyl; gret hacryl ate

macr onononer / pol y(net hyl net hacryl at e/ 2- hydroxyet hyl net hacryl at e)

macr ondNoMeimowdn € 0P ivdee tHaneSay, ithed Eomed pibkespmayc Falal agEone 10

nmonoacryl at e/ N- phenyl mal ei m de/ st yrene/ benzyl net hacryl at e/ pol ynet hyl
met hacr yl atecom F‘Grﬂhﬁ?@?‘?‘%@’ffFhﬁﬁhmf%&%ﬂ)?&tlé‘ﬁiﬁﬁ%if’aﬂ?@?ﬁypned

nmet hacr yl at r d opQ! f Lyl i c

aci d/ N- phencg\%rn%%i ﬁlgggﬁgﬁé)reggeyggﬁzeﬁ %gﬁ%ghggr%%ﬁg§ee>égl ycer ol

nononet hacryl at e/ Tiod yWesays t ireahedripahebtmirder beonopedypekryadt Ayl the

met hacryl at e/ 2- thSr oxget hyl nmet hacryl ate) macronmononer, The ethylenically

unsat ur edPHoRb _F°P| .pilﬁgrﬁs?':’ér AN groapouRt AE BFRESTARLY ubit® POsin ( |
1) is COW{:%’”EIEbE@\‘,j\fi-@fg aBlyiBURS 46 WEE! SRl the! R-QodeXor o
preferably 10 to 40 % en ?he et hyl eni cal | y unsaturated nononer havi ng
a carboxyl mabdbepmidecbpotgmelymexized an amamounft bEstesharhdn Vit WGt ¥t he
solubility jn an al kali, devel oper,.of the . obtaiped. radi ation sensitive
composi 1 ort R s Pk AR OF e BbE PR LEF 15 TR L PR T MASrer
having a cathexNlsdbgtptute@OpalEIRigecd si BopdlFieilzed il aiwun0 W ~,
the forned pixels may fall off fromthe substrate or the surfaces of_ the

pi xel s fay DE RoTGhERRE 3UrvhYy. ddvel ikt SARYUPEHLEY Iof itheepditddaed 30 The
N-substi t ut Hﬂrﬂ ' rmp%e N {- I ' I | S
copol yneri Zggpl n alﬁg]ar?r%ﬁnt 0 %’rlet e?gglf}é%{i‘%% %%%Q(V?e%r%ra{égpé%ée%tﬁ)jlﬂy 10 to
40 wt % Whemayhme NHrodhstad obethersbbistirad enonariey lightopotgering dcayer an
amount of legs than 5 wt%.) the heat resistance of the obtained 20 pi xel s
may | ower aff GReHPEHEORESLBSE 'Y SPed mal ei mi de monomer is copol ymerized in

an anmount of nor eThBape bgh tMalperidie Ablakbulae! woidht V(1 behge poEpéaaD
copolynmer may lower with the result that a residue and stain may be

producdd on2fheMy(biergidaster) € HhghrlkalderfiHg B is ek ahl linkkposed
portion. Th OREIH AinN |l oS Ol i lJ15)ad

copol yneri zgﬁg?%Egga mqﬁgtoooft%gﬁé?gﬁlﬂoyos'S “tg(}leg(#%%ké%lri}e 2p'r°e#°2r%%l y 10 to
40 wt % Wheb0oOheoowc murhnowere ipref@xa@bliyerd 20D ito a @Mt of | ess than 5

w% the pignent 10 di rsibi]Jity may.l ower an en the nacro ner is

copol yneri zed in “alh%r?ﬁ%?hl'o%#b‘?%e fﬁéﬁHSQ\l)\ﬁ/\f%ngFﬁglalg%?'?mgﬁ%gfo‘lnﬁﬁ/ of

the obtai nedbe@BOLUIRes' R HALabdvie) MW & dL Eidell it BdBM e @Nch stain
may be produced on the substrate or the |light screening |layer of an

unexpod peptadlgiall JeyRloperan@PRYLS-& 6REBAPTRAGE having gx¢elignt er abl v
1, 000 to 1 . , r r agl 0 . r eferably
3,000 to 10888’3629‘% pﬁ’ﬁ’%”?{i}gﬁe‘ub e¥?§’sl|g(r%g(’}"| |5%Q‘%3%gg)ien {gr?é&r?r-%oter%e"?g in the
above rangesompaisiimgabhis ddvkaht-sateblentesin (i) rhyel® contaiakkah i

devel oper and glues a cured product obtained therefrom_having excell ent
hysi cal - pr BBLERELvER TERHUET B LEE AGMAbPTISHIOLTE PR YA (e SRS <

al kal i - sol ughg ﬁ3§hﬂy(]i)(i:odllhcés sl rCcaRHALRE £ 1 SRl QAPROsgE o f t er
devel opment with an al kali devel oper and hardly produces a stain and the 25

filmrest duethrrathegi on popiedl- fidrming (Ro&t19nrof ngpposebadbratet heln
substrat e. !aﬁdﬂﬁ'l?g-; .?r:l:’é'xeé\[/ &%z?éf‘se'osotoélfr?éc{'%&ﬁ]o{ﬂé r@o@%ﬁi%o&o A, POt

di ssolve in"an"a oper excessively, have exc hesion to the
substrat e andsdolvet ihaah alialy devidlepthekecasaivalylhraakkekxce Ebénbl e

resin in the present invention is nore greferabléfthe al kali-soluble resin

(11) or the2dheshons? thpeubssimateang dopotifath aff fTomdihs sppstrate-
al kal i - sol ubl e reghA yEhtldatQire BfaRbkabicsehubl Acd 8l do{dbied LHRASE(1T)

macr onononer is at |east one selected fromthe group zl consisting of a
pol ynet3y| rmcladey |aatc preagmuemn noireceyidia pold(pen 2yl

met hacryl at e/ 2- hydr axyet hyl. net hacryl at.e ronononer. An al kali-sol ubl e

resin ot her mF% Ctrﬁé%tﬁf\%’]@"‘é‘ﬁl}b‘fci -'g%ﬁj%?gyﬂfﬁg?n'gaﬂ?m?’&o'('?ﬂ)a(to be

referred tocdpolymer of acrylic acid/benzyl methacrylate/poly(methyl
methacrylate/2-hydroxyethyl methacrylate) macromonomer, a

copolymer of methacrylic acid/methyl acrylate/polymethyl



"anot her al kali-soluble resin" hereinafter) is, for exanple, a copolyner of
acrylic acid/ benzyl acrylate, a copolyner of nethacrylic acid/ benzyl
acrylate, a copolynmer of acrylic acid/ styrene/ methyl acrylate, a copol yner
of nmethacrylic 10 acid/styrene/ methyl acrylate, a copolyner of acrylic

aci d/ styrene/ benzyl acrylate, a copolynef of nethacrylic

aci d/ styrene/ benzyl acrylate, a copolyner of acrylic acid/benzyl

met hacryl atweg¢thacophbbhygemaeirom@nbaeryhk ¢opolgmesnaf merblagaryliat e) a

copol ymer of acrylic 15 aC|d/styrene/nethyI met hacryl ate) a copol yner of
nethacryl|caﬁb¢dW§F9VénéFﬁﬂﬂﬁ§F RedrA®etbide, a copol ymer of acryiic

act df St YT enal PRBEK1BE D90 bGy ot AP Rl tBIorgh oFR) Bk khbnomer , &

aci d/ styrene/ benzy acrylate acr

acid/ z- hydrouyenymbrnafhmemyhatqﬂhenapﬂdmmmmmmhﬂadnyhmtedﬁﬂlymnmﬂywner of
nethacryllc acjd/ 2- hgdroxyeth nethacrylate/benz nethac ate. NM/of t he
anot her ~al KAPFPAGFYHRE e, BRCK OMONGMELa, SHICPPPLIBS T O F1 MEFH: q%%?

preferably gcgggbggz§goag aa@@qgongﬁegm@ﬁerably 3,000 to 100, 000 25 The
amount of the another al kali-solublé resin in the present invention is

pref erabl y Bethaorydated 2 -hydmoxyetdlydr melta@ayiakedr Magromomsaeon & he
whol e a'ka'F5§§%§ﬁ%?e5%shgt%%§lei% %Qgﬁﬂaﬁﬁﬁpt i nvention, a desired amount

of the al kall resin y Yor partlally used in 30 the

step (1) metheerpaaitegpolRmeddsil ek tiavtiildte wikthondifoneas! Hf the
al kali-soluble resin (B) is_used_in the subsequent step (2). The anmount of
the al Kd i - SBPABYBere &fnmethactyd iith@chddaekbYilnvention is preferably 30 to

on 100 part Eo L ae AR PO e HR R e T A L BT Peern
(B) is usedmemhpheyabmee MeTFemomond atd GropEEgndn \ef gulusdty e havi ng
xcol | ont BURRARRRIR Joabt B B A D S AT A “nonomer The
pol yfuncti opakrémoadhier,n al RRDYISHRIH JVRIYHAIYYSic acid/benzyl
15 methacrylate/poly(methyl methacrylate/2-hydroxyethyl
methacrylate) macromonomer, a copolymer of acrylic
acid/2-hydroxyethyl methacrylate/benzyl
methacrylate/polymethyl methacrylate macromonomer, a
copolymer of acrylic acid/2-hydroxyethyl
20 methacrylate/benzyl methacrylate/poly(methyl
methacrylate/2-hydroxyethyl methacrylate) macromonomer, a
copolymer of methacrylic acid/2-hydroxyethyl
methacrylate/benzyl methacrylate/polymethyl methacrylate
macromonomer and a copolymer of methacrylic
25 acid/2-hydroxyethyl methacrylate/benzyl
methacrylate/poly(methyl methacrylate/2-hydroxyethyl
methacrylate) macromonomer.
The ethylenicallyunsaturated monomer having a carboxyl
group is copolymerized in the alkali-soluble resin (II) in
30 an amount of preferably 5 to 50 wt%, more preferably 10 to
40 wt%. When the ethylenically unsaturated monomer having
a carboxyl group 1s copolymerized in an amount of less than
5 wt%, the solubility in an alkali developer of the obtained

radiation sensitive composition may lower and when the



a nononmer having two or nore polynerizabl e unsaturated bonds . Exanples of
t he pol yfunctional nononer include diacrylates 10 and di net hacryl ates of

al kyl ene glycols such as ethyl ene glycol and propyl ene glycol; diacryl ates
and di net hacryl at es of pol yal kyl ene gl ycols such as pol yet hyl ene gl ycol and
pol ypropyl ene gl ycol; polyacryl ates andegpol ynet hacryl ates of pol yhydric

al cohol s having 3 or nore hydroxyl groups such 15 as glycerin,

t ri met hyl ol @tlopbarei caehy aenysturaded amdndnpenhaeiyyhai catrborpll greapboxylic
acid nodi fied products thereof; ollgoacg¥lates and ol i gonmet hacryl ates such

as pol yest ek% ?W%’%‘sﬁ%mu@%mq mRre ihapgsP st he thei FOEBAE resins
and spi raneﬂdﬁg%Fy%%aféy]gagff f:FngQhQ' Qﬁﬁgf‘fﬁi'ga&fstf?é QQEPaESE%@al

hydr oxyl at suc 1, 3- but adi ene, yI Soprene an

pol ycapr ol am:ih@@ei.:dea\d mgyaamydnghyhegrc‘mlmm dbuletlolpmemtmish aiﬂdlkall
trls(2- acryl oxyet hyl ) phosphat e and

tris(2- Ret H }%é?ﬁxyethyl)phosphate 25 Qut of these pol yfunctional

mononers, pr ef er regle ﬁ\&‘érB%)&%ﬁE%'iaé éépéﬂﬁ‘mai?iygﬁtﬁa&{éflaﬁkﬁilogoﬂﬁb){@’dr I c
al cohol s having 3 or nore hydroxyl groups, and dicarboxylic acid nodified

product s th@@%bm)(Ebthlasanrameuhylprpapﬁnﬁabﬂvaérybaﬁé wt3, more
trlrrethylolgpltg?(;fg)%]%i tggcrp ?;:g %g&: r|to%g]%6tgll‘°té;/?£rylate

pent aeryt hr cryla péntaeryt etraac afe)

pent aer yt hrd:cbpéljnﬁéi‘aﬂeﬁhﬁﬁraﬂh admouit pentlaayy tthdd Gl witant aher pligineht

di pent ieryt hritol Eent anmet hacrﬁl ate, dipentaerythritol hexaacryl ate,

di pent &8r yt i+ FRRFS10HBI KX, MAR: QUP§I399 wheg & ﬁpBBﬁHQmPéﬁP€§éﬁFed by the

follow ng fo4 @efizleangn(gﬂ . athPC T Hridide H&QMGOQ@HZ the alkali
C- CH20COCHzZ CH20COCH=CH2 i H3 i HZ OCOC=CH2

HZCzCCOOCI—lZSOZJ-mmemaine(d Qopol.l_ﬂné}?iz@@&m@iwm&hane oksuidse,
particul arl eferreg are_tri IoI ane triacr thrlto
trlacrylateyﬁﬁé 35T 9f gﬂFangth élmﬁ CP§P§Pge§e§ %E %8§ 3
conposi ti onomhtke PLgMtdesrpexehy hayerdofti ah %h@&@@@@da@@rQ&@&llent
surface _snoot hness and hardly produces a stain and the filmresidue on the

substrdfe and t hé¥ |°§h‘t:h§@rlé@413n'g“q1&9~'&e 5esan Uhek s iRrabbnl . 890The
more. In ne ol b0 QUPTORBES Bk e 2208 e PO PR PR (" The
pi gment di speefenabbit 3i ABA itn L0E.6DOP (1).
An alkali-soluble resin (II) containing copolimerized
monomers in the above ranges and the above Mw has excellent

20 solubility in an alkall developer and gives a cured product
obtained therefrom having excellent physical properties. A
radiation sensitive composition comprising this
alkali-soluble resin (II) rarely contains an undissolved
product after development with an alkali developer and hardly

25 produces a stain and the film residue in a region other than
a plxel-forming portion of tbe substrate. In addition, the
pixels obtained from the composition do not dissolve in an
alkalil developer excessively, have excellent adhesion to the
substrate and do not fall off from the substrate.

30 Illustrative examples of thealkali-soluble resin (I1I)
include a copolymer of methacrylic
acid/N-phenylmaleimide/styrene/benzyl
methacrylate/polymethyl methacrylate macromonomer, a

copolymer of methacrylic



In the present invention, a nonofunctional nononer nmay 25 be used in
conjunction with the above pol yfuncti onal nononer according to
circunstances in the step (2). Exanples of the nonofunctional nonomner

i ncl ude an ethyl enically unsaturated nononmer having a carboxyl group, an
N-substituted mal ei m de and anot her copgl ynerizable 30 ethylenically
unsat ur ated nononer exenplified for the above al kali-soluble resin (B) and

connerciaJIacfu¢mlphéﬁypm@mashsdswebyﬁsnhyﬁaﬁeyand M 5400 ( trade nanme ,
manuf actured by Toa gosel Chemical Industry Co.). These nonofuncti onal
nonomer s ndYe HRACEE aﬁﬁéﬁélﬁﬂmPﬁhylZEGEBﬁEFH&?FGMZOFYﬂﬁexﬂﬁtﬁﬂﬂe The

anpbunt of t o} is_p K nor e
preferablylE%tﬁ?gf%EQféz Hgase Bgﬁﬁ% hé ?o%gkglgmt%egg Wgéhnct gﬁ%l nononer
and t he noreé¢idili phahybmabadamtde /Bhgrenked phenyit of the nonof unct i onal
nononer i s Iarger than 90 wt % %he strengt h_and surface snpot hness of the

obt ai ned@ pi™et aﬁﬁl}lﬁEEéHﬁlﬁﬁgé vdt ReLBRYTYIRS &t BRST CARSCHE Tof 3 he

pol yfuncti ofgho ipReressandthRep@ref unctional nononmer in the present
invention is preferably 10 5 to 500 parts by weight, nore preferably 20 to
300 parts b@ché/ghphbagémaénim9@e¢atw§eby/m@ﬁ@wﬂ of the alkali-soluble

resin (H t [ rts b ight) the
strength aﬁaggﬁg?agiaE §9%§g%§Q§V SW' E%Qz ﬁﬁxﬁﬁﬁh t he total
armount is Ixaéﬁnacfbaatéfvomaa&ba\ohambx vval @J@bol@kd@ﬂ iofd metihealyilliid y may

| ower, and a stain and the filmresi due may be produced on the substrate or

the Iid#k s@?ééﬁNthPQYéWaéﬁiﬁﬁdGM§%§6§@G/6GPW ﬁxy@ﬁPyﬂhotopolynerlzatlon
I ni tiator T‘hetﬁswhghzat/sagl érrigmeﬁfa' a@e/p%tlg,n.}a USRA b A8 20

present invention tefers to ompoun |ch gene S an actlve speci es
capabl e of séartmpgomes, palpmpdlymbhowfohetM@cmmimy pol yfunctional nononer,

bond upon cARBRIN5PRB Y AL DR e SR DTy aronystry 1 €1 eavage of @

radi ation, umétRdbeyehtadibanizgl, méhladrylladtenidllyingtagiiati on, el ectron beam
or X-ray radlatlon Exanpl es of the photopol ynerization initiator include

bi i m ddZol emsaééerzéﬁﬁ@dﬁd&lydga*zzatmaag@d:h@a’ﬁp@mm) MRCRFHORRTe- Fased

conmpounds, b BANE LA qyhds, a-di ketone conpounds, pol ynucl ear
gui none- basg coggoung ﬁ%b ? hone- based conpounds and tri azi ne-based

conpounds. ibédaNephebhlmaiammﬂddﬁﬂnytannﬂaﬁhxﬂrquﬁuhkl for exanpl e,
tetr

2,2 -bis(2-chl
(4- ethox§ca?85ﬁ 8ﬁ§ﬁ§Ffo§?YHquﬁQﬂ££¥ t e/polymethyl methacrylate

2,2" - bi s(2- rereRbabmek- 4»a4oo'i>o'_1yﬂe@$ ro’sﬂﬂnfetna?e‘&ync
(4 et hoxycar bonyl phenyl )-1 2' -bi i'm dazol e)

2,2 -bigq 2, ncé%ﬁreh&méﬁwl)emme/B?tafrqr\ﬁ/r?aﬂmEﬁxnetz\ylbi i m dazol e,
2 2 b (2, RSP REERIaRe Y ) bt hack 2 2 e PO | i dazol o and
2,2'-bis(2,maﬁhacmbﬂmnmﬁﬂequmokygtH?ISmdtnacqykﬂudn_maeﬁpnanmmﬂxuea
copolymer of methacrylic
acid/mono(2-acryloyloxyethyl)succinate/N-phenylmaleimide
25 /styrene/benzyl methacrylate/polymethyl methacrylate
macromonomer, a copolymer of methacrylic
acid/mono(2-acryloyloxyethyl)succinate/N-phenylmaleimide
/styrene/benzyl methacrylate/poly(methyl
methacrylate/2-hydroxyethyl methacrylate) macromonomer, a
30 copolymer of methacrylic
acid/mono(2-acryloyloxyethyl)succinate/N-phenylmaleimide
/styrene/phenyl methacrylate/polymethyl methacrylate
macromonomer, a copolymer of methacrylic

acid/mono(2-acryloyloxyethyl)succinate/N-phenylmaleimide



10 These bii m dazol e- based conmpounds have excellent solubility in a sol vent
and rarely produce foreign matter such as an undi ssol ved product and
precipitate. In addition) they have high sensitivity, fully pronote a
curing reaction by exposure with a small amount of energy, provide high
contrast 15 and are free froma curing ggaction in an unexposed portion.
Therefore, the obtained coating filns after exposure are clearly divided

into a cureﬂsﬁyféh@mﬁhBEQUUhbehh&rQléeéebQQQWm@&@yan uncured portion having
hi gh squbiIitK in the devel oper , thereby naking it possible to forma
hi gh- pr eci sP@RhacFyjaze/ ér hydxery erhvdh Metlasdy Laf@dr RGCTAN®NOMETar Panged

ina predeterniged aggerg. The iggye oi n-hased conmpoundsi ncl ude, for
exanpl e, behi?BP Y’“S n26i ﬁgfaﬁﬁ' hé&f ehZotn éﬁﬂﬂ ¥ @&3 FeHP n

i -propyl ethenpabegnaits/N-bheylylaaledmdde /sHyinene)desizaqi n 25 benzoate. The
above acet ophenone-based cqgnpounds include, for exanple)

2,2-din€&h0 9tggsﬁ§ﬁ9pgégp&gﬁgﬁgy&,methacrylate macromonomer, a

2- hyd -2 - 1- -1-.one,

AT Yo pSPRR et BECHEBEBRPIT Y o carnoxypgl ygaproractone
4- ( 2- hydr oxypenhegyyphsey N-pRhenydmadeimigegstytesnteritenzyl

Z, 2-di meth t _.2,.2-di.eth t oph ,

G R RO B A I Pnan gy i

2- benzyl - 2- de#RhBYhAEItR]- AraCtomdnidifein NP RAIPY DYMErRE e t S ELC

1- hydr oxycycl ohexyl phenyl ketone and
2, 2- di it horgid/o-diaghoryrstiyeaprolaetomthe above benzophenone- based

conmpounds i f 21005 ' mabias{ di 1 nzophenone and 5
4,4'-bis(di@?hgggﬁ?%§§82§§§%ﬁgkgﬁgﬁefﬁgﬁgﬁgg§h§¥%%&gpgﬁgfbased conmpounds
i nclude, f metbramyletedpademelthydi rerthadrydet ereidoddrenranydr f o mat e. The

above pol ynucl ear qui none-based conpoundsi ncl ude, for_exanpl e,
ant hr aqui noREPCIYEERy PENMSRFFIFE ) -9 -FRAE BIRIR P ¥ERPFRHRC hpRe

1, 4- napht hogidhbakey 15he /AR nta a1 g e & eargE/id iyel ude, for exanpl e,
xant hone, thi oxant hone and 2-chl or ot hi oxant hone. The abovetri azi ne-based
compourdds | Rethaeryilated podpy(ethyd methaguylate of dmedrgxyethyli azi ne, 15

1,3-bis(tri thyl \- 5-(2- | ) -s-{L]azine,

T3 bl o(tr| DEEERSETARke) B W doRe AL (I methacrylic
T3 b1 o(tr ol gt Omet il o et oo et e | azi e,

2. (21 uryl cPRSPRGEYAREE /GIsart ARG AT At Ko e thy?

2- (4- et hoxyakhakny14t@ Riaridndddn 08 tYdpoSyrhd s 834 NRethacrylic

2- (3, 4-di met hoxystyryl)-4,6-bis(trichloronethyl)-striazine,
2- ( 4- méthox peadgNTpheny lgayiesimidestd treane MBANZ¥P5 tra. azi ne

methacrylate/glycerol monomethacrylate/poly(methyl
methacrylate/2-hydroxyethyl methacrylate) macromonomer, a
copolymer of methacrylic
acid/N-phenylmaleimide/styrene/phenyl

25 methacrylate/glycerol monomethacrylate/polymethyl
methacrylate macromonomer, a copolymer of methacrylic
acld/N-phenylmaleimide/styrene/phenyl
methacrylate/glycerol monomethacrylate/poly(methyl
methacrylate/2-hydroxyethyl methacrylate) macromonomer, a

30 copolymer of methacrylic
acid/N-phenylmaleimide/styrene/benzyl
methacrylate/polymethyl methacrylate
macromonomer /poly(methyl methacrylate/2-hydroxyethyl

methacrylate) macromonomer, a copolymer of methacrylic



2- (2- brono- 4- net hyl phenyl ) -4, 6-bi s(trichi oronethyl)-striazine and

2- (2-thi ophenyl et hyl i dene}-4, 6-bis(trichloronethyl)-striazine. 30 The above
phot opol yneri zation initiators nay be used alone or in conbination of two
or nore. The photopol ynerization initiator ( D) is added to the pignent

di spersion obtained in the step (1) toggdher with the above pol yfunctional
nmononmer (C) in the step (2). 27 The anount of the photopol yneri zation

initiator U&éﬂd/ﬂ bﬂ@n@ﬁﬁ%@@&mhﬁ%?%&?@@dé?2&%@5%6%@6& 19101 to 200 parts by
wei ght, nore preferably 1 parts by weight) particularly preferably 1

to 100 partsebhaweydhtelphedydnmetbagsayils tiey po lywiediby lometthadmtlatef the
pol yfuncti onal _nonone functi onal whi ch .i.s used

accor di ng t'BaEFPﬁ‘ﬁﬁEf“gﬁggé’ly\?\H@% %‘L?rﬁr &far%{gl"&%' SRS zat i on
initiator ifeg8ABRbrelattR3NmMAcRbmpaboney, \Wicolywéd RE e thdrasurie: my not
proceed thorogghly, thereby making it 10 difficult to obtain an array of

pi xel s & r apg&a/mAng (Bragevdopilesd efyldsmcaimat /Rt Phesiyima ke dmdkdser t han

200 parts b , o] rygx 1 aqupstrate
during deverogﬁ%%F%/anggglsﬁgﬁgagkﬁﬁfh ﬁﬁ#%%&QUe nay(%gﬁ'roduced on the
substrat e omatirembnghierspodgrimedhydy are thacfy Jat eipnyaiyedkeyetiylon. I n the
present inventjon, at |east one of a sensitizes, a curing accelerator and a

pol yner phOWSEP6§§V#ﬁﬁFﬁgF@Eﬁ?Mﬁ@ﬂWﬁf%uﬁﬂﬁoﬂﬂiﬂmﬁ?fQE a3 &% required
in conjunct LaRg 1gq§€§$ ;gﬁ)gﬁglzatlon 20 initiator. (E) solyent
Cet tot

Any solvent 1s o vent 1n the present invention as far as
it dlsﬁéksesoopadrygetwdﬁ -iphe natioad. edoripstayaritysren®)/ tenz)) constituting the
radi ati on sengétlve 2 05|t|o an addltlves to be descri bed

her ei naf t er asryde gctxmefﬁy BEFPESRIHER s and has suitabl e
volatility. ma&ambasm&/tdaﬂﬁmemm ime Hecter el /) B Hod ey et igpl - nonoal kyl

et hers such as_ethyl ene glycol nononethyl ether, ethylene glycol nonoethyl
ether, et hyPeRBAGEYdSIted) MAGTOMPNIMESR, 8N e rCORIFIH O Ty IMRNaGB6L ®- but y
et her, dletﬁghapg ghggyldgygymydgﬁsﬁyggﬂe,ggﬁg§wIene gl ycol nonoet hy

et her, dlet ene glycol nono-n-psropyl ether,
methacrylate/ glycerol monomethacrylate/polymethyl

methacrylate macromonomer/poly(methyl

methacrylate/2-hydroxyethyl methacrylate) macromonomer.
The ethylenicallyunsaturated monomer having a carboxyl

group in the alkall-soluble resin (III) is copolymerized in

20 an amount of preferably 5 to 50 wt%, more preferably 10 to
40 wt¥. When the ethylenically unsaturated monomer having
a carboxyl group is copolymerized in an amount of less than
5 wt%, the solubility in an alkali developer of the obtained
radiation sensitive composition may lower and when the

25 ethylenically unsaturated monomer having a carboxyl group
is copolymerized in an amount of more than 50 wt%, the formed
pilxels may fall off from the substrate or the surfaces of
the pixels may be roughened during development with an alkali
developer.

30 The N-substituted maleimide monomer in the
alkali-soluble resin (III) is copolymerized in an amount of
preferably 5 to 50 wt%, more preferably 10 to 40 wt%. When
the N-substituted maleimide monomer is copolymerized in an

amount of less than 5 wt%, the heat resistance of the obtained



di et hyl ene gl ycol nono-n-butyl ether, triethylene glycol nononethyl ether,
triethylene glycol nonoethyl ether) 28 propyl ene glycol nononet hyl

et her, propyl ene gl ycol nonoethyl ether, propylene glycol nono-n-propyl

et her, propyl ene glycol nono-n-butyl ether, dipropylene glycol nononethyl
et her, dipropyl ene glycol nonoethyl ethgg, dipropylene glycol 5
nono- n- propyl ether) dipropyl ene glycol nono-n-butyl ether, tripropyl ene

gl ycol nonopekbYk reihebwencthid whea it €Re sabyealt utredard Teimbdddonomer
(poly)al kyl ene glycol nonoal kyl ether acetates such as ethyl ene glycol
nmononet hyl &8HePeEEIext3edtiny parmeynt Gf ROoRectAn 56 WEE , e adkali

di et hyl ene gLXﬁBkﬁer@Qﬂﬁtéﬁ’:{aﬂé@Eo ﬁi&ﬁ&?ma‘j} fBQgL%Jletrggﬁ(&%'esmﬂoet hyl
et her acetate, propyfFene glycol ‘nonorethyf et her acetate and propylene
gl ycol nonoehhyl aeirbeidaechaide statifcemagt ber prodvleeds ot ahley ls@ibs tHateo
di et hyl_ et her, di ethyl ene glycaol nethyl ethyl ether, diethylene glycol
di et hyl %t heF 5Rh8 139bdt SERPENING FFY e Odn SR JREFPLS R RAAIGMy| ~ ket one,

cycl ohexanone) 2- bgptRAONEmERGmes NEPHRORSkah 8CEbT uBtkdrak kx| ( £51 prig Such
as net hyl 2-hydroxypropionate and ethyl 2-hydroxypropi onate; other esters

such as et hgbp2lypmerdzed?ineehyapouptonfit prefetrayly 35 nee Hok wiropimorxt e, 20
et hyl 3-net hoxypropi.onat e, t hyl .3- e hoxypropi onate, ethyl
3-ethoxyproBFSﬁ%Fgglgtﬂ&It@?ﬁ x&ﬁ@éta&ggneghﬁlmﬁ?ﬁP@??&E@%&éé, net hyl

2- hydr oxy- 3capbhymutiaeaatia, ad- ARbAME - 8£ MBSO XWRat V4 WAeL! Al pigment

3- et hyl - 3- met hoxybut yl propi onate, et hyl acetate, n-propyl acetate,i-propyl
acet at €10 253Asperpibiddtat Mmay kowey anderdien) theamAciamaonaesr iisny|

acetat e, n-BULYY reQ-H'z%'aat,L% afil B¥bul ¥EahSre NERARPYS M YIRS adid¥ OPY!
butyrate, n-blty utyrate) nethyl pyruvate, ethyl pyruvate, n-propy
pyruvat e, nebhpbiddeyoat thatehteihyd capelgaestind e landrotdtd tBemeuiltanoat e;

30 aromatic rocar bgns such as t.ol uene_and xy) ene; and .am des such as
N ot T oys FBERG8e e R aen Ak AR Y 68 BrPdud o et Re *out
of these sobveirhe, l1aight etredniier] 1B MNYAn aidipased P&rt PwPY! ene
gl ycol nononet hyl et her) propyl ene gl ycol 29 nononet hyl ether acetate,

propyl efe gl ycol Mormdethgialdadd bkecre gint(HfiIdnks gre£erabiliet 8AQt her ,
di et hyl ene YGO I SR ST n - anone,
et hyl 2- hydrg(lng%lroggza't(??{fl’t'e?%J eﬁ)ﬂ%égr%ﬁ?’ x%’r opl grgtgeqdq'gfggi ﬁ@lfcé 5

3- et hoxypr oprefatrablst I3y,10 03 atdhdoforogd onat e, 3- net hyl - 3- met hoxybut yl

propi onate, n-butyl acetate, i-butyl acetate,.n-anyl formate, i-anyl
acetate, n-butyl éPoﬁ?BﬁéPé?°éPﬁ§F BEF§Pa E;i?-ﬁ?g%?*nbﬁgyW%ﬁ%Weﬁ§bﬁ?yl

butyrate angngt B¥bveyrduges 8h@ Bhef&b66E i ona s Nexdd EVERE NS1dBL Dit
solubility, pignent dispersibility and coatability. The above solveﬁ%s may

be use®@l oA &n ipAkedabideslnpest ant Bivefore cureRPrednehmhitabied he
e SRR REA AL A DI ok | pMERORGA
the step (2pensitive composition comprising this alkali-soluble resin
(III)rarelycontainsanundissolvedproductafter development
with an alkall developer and hardly produces a stain and the

25 film residue in a region other than a pixel-forming portion
of the substrate. In addition, the pixels obtained from the
compositiondonot dissolve in an alkall developer excessively,
have excellent adhesion to the substrate and do not fall off
from the substrate.

30 The alkali-soluble resin in the present invention is
more preferably the alkali-soluble resin (II) or the
alkali-soluble resin (III), particularly preferably the
alkali-soluble resin (II) or the alkali-soluble resin (III)

whose macromonomer is at least one selected from the group



The solvent may be used in conjunction with a high-boiling solvent such as
benzyl ethyl ether , dihexyl ether ) acetonyl acetone, isophorone, caproic
acid, caprylic acid) 1-octanol, 1-nonanol, benzyl al cohol) benzyl acetate,
et hyl 20 benzoate, diethyl oxal ate, diethyl maleate,y-butyrol actone,

et hyl ene carbonate, propylene carbonate_ or ethylene glycol nonophenyl ether
acetate. Qut of these high-boiling solv%%ts,y-butyrolactone Is pref erred .

25 The ab hi.gh<bail i | vent | i nbi i f
oo onSoRbRREREH bhoe SRR BT SRR A i R T
not particupalyyymbkRitefipthhcry1dee/2abdrogle thidl rethddialaapunt of

conponents contained in the 30 conposition excluding the solvent should be
pref erabl y MaesoBonemesr . nore preferably 10 to 40 wt% from the vi ewpoints

of the coat-abiliiy andasiaBhlib¥eokeklf QRLANGradhal igp gensitive
conposition. Wiil ti~m e radiration sensitive conposition for color
filters sobt alkedi-sollh®lpr eesinsi (\Ignttioon ITHY) A den neffdred adslidd ves as
required. The additives include an or%gPic acid which serves to 5 inprove

the sol ubi | | 2PoFReaPHfakt 1S AR D FES IS PRESH R BRT bri SyeheF GxAmpLe .
CompOsi i oNaf 5p6RRkr{dd 1Ry 1AM oA dIbRHEINL aer9QQta§0£v§§b£i togf rom

remai ni ng after” devel opnent. "The organic ac¢id is preferab n al 1 phatic
car boxyl i c metHacryjphenypicigy/bepzydntainyilad ecardbopalymex dhagmgliat 10

carboxyl ¢ BER/ BRI SAE MR EVAT ORI TAL Srci U SRR 1 MRS HRITH et ¢
aci d, proopi asia/eevitenRyngitihg1aGidty Al i€ c¥dlyniv s adSfThc caproic
acid, diethylacetic acid, enanthic acid and caprylic
acid/styrene/benzyl acrylate, a copolymer of methacrylic
acld/styrene/benzyl acrylate, a copolymer of acrylic
acid/benzyl methacrylate, a copolymer of methacrylic
acid/benzyl methacrylate, a copolymer of acrylic
15 acid/styrene/methylmethacrylate, acopolymer of methacrylic
acld/styrene/methyl methacrylate, a copolymer of acrylic
acid/styrene/benzyl methacrylate, acopolymer of methacrylic
acid/styrene/benzyl methacrylate, a copolymer of acrylic
acid/2-hydroxyethyl methacrylate/benzyl methacrylate or a
20 copolymer of methacrylic acid/2-hydroxyethyl
methacrylate/benzyl methacrylate.
Mw of the another alkali-soluble resin is preferably
1,000 to 1,000,000, more preferably 2,000 to 500,000, much
more preferably 3,000 to 100,000.
25 The amount of the another alkali-soluble resin in the
present invention ispreferably 50wt% or less, more preferably
30 wt% or less based on the whole alkali-soluble resin (B).
In the present invention, a desired amount of the
alkali-soluble resin (B) may be wholly or partially used in
30 the step (1). When part of the desired amount is used, the
rest of the alkali-soluble resin (B) is used in the subsequent
step (2).
The amount of the alkali-solubleresin (B) in the present

invention is preferably 30 to 500 parts by weight, more



15 acid; dicarboxylic acids such as oxalic acid, malonic acid, succinic
acid, glutaric acid, adipic acid, pinelic acid, suberic acid, azelaic acid,
sebacic acid, brassylic acid) nethylnalonic acid,ethyl nmal onic

aci d, di met hyl mal oni ¢ aci d, nethyl succinic acid, tetramethyl succinic acid,
20 cycl ohexanedi carboxylic acid,itaconig acid, citraconic acid, maleic acid,
fumaric acid and nesaconic acid; and tricarboxylic acids such as

tricarball y;bf@f@ﬁhdlgasonté | $0QAGH &k B b WEIYH O WS e ioh 1 Dloe pakase bgheny!
group-contal ni ng carboxylic acid is 25 an aromatic carbox%lic acid having a

car boxyl grégbshticthe Higrwrnt (8)a plenithy adkadi-godnp 9x§:¢$5en 48)d
having a Ca{?%’é% O#P Q%@%dréx? é I%hfgéi&a EBHPSéAHO&%JE %‘1’%.1% ain.
ny 71T aci

Exanpl es of roup-con car ox e aronatic
nnnocarboxyhavlﬂgldscsmmbnaSabaasmbn aaldhesﬁum@kuameaawd unﬂhnmghﬁund

henellitic acid and nmesitylenic acid; aromatic dicarboxylic aC|ds such as

phthal i & acPErePROPALIRNS caBE ¥ caid oy ApRehappeidity catbebtain

polycarboxyk¢y ﬁSlgiuHé¥hBHa§ Hgngggg car boxyl groups such as trInE||ItIC
acid, tri and 31 pyronellitic acid; and

ot her s such as ph'éhqlmﬂaﬁﬁlmmmahyldnomﬂ:ozpnd:liecpdesmmmmm ixci d,

mandel ic acid c acid, _atr C ci nnam c_ac

ci nnanyl i de?n"%?“?? e(]"y{‘l 3 r‘iv&o 8&"66%‘?1808%5‘8 128%& i e 'ﬁ:ﬁt%ﬁa%t%éisse

organi ¢ aci ggampakkpbattige Cb&%fﬂﬂwii&némlndﬁ:&ﬁ& AnYMides adlacHyi@tds C
a

acids such as malonic acid ic acid) itaconic acid,citraconic
acid, fGﬁarlénﬁcﬂamﬁﬁ§a§§ﬁﬂét&§l@faﬂdkﬁﬂﬁmﬁ|§}ﬁﬁ9¥faﬂ%?ﬁn&ﬁeﬁ?h!ﬁﬁnﬁnnthe

viewpoints giyabtalia BObut Ll ROl $PI )b 5P bt i vissggy Ded 10

her ei naf t er lon a stain a

substrate ooftpel&hgkylsmaegayn:g»llsayserchofasarpumy@mxys‘laquocgltym afhie above
organi ¢ acids_may be_use n _co nati on of no 15 The
arunt of tRELUPERVESHE 8THCRY PoRAFENAmLE S SR MY eba ares

preferably &fWSAPhyd£58,aI8Hd X3 hakiiigPBed € mditley nFd b %yl g &8s Rasad on

t he whol e radi ation sensitive conposition. Wen the anount of the organi c
acid i 33 aragrgiwgrrio . wtwlmethy lodpaopanef nantgegrytdrifiodeland o t he

Substrate ZQngthggthgﬁ%%ﬁy and dicarboxylic acid modified products
thereof; oligoacrylates and oligomethacrylates such as
polyesters, epoxy resins, urethane resins, alkyd resins,
silicone resins and spiran resins; diacrylates and

20 dimethacrylates of both terminal hydroxylated polymers such
as poly-1,3-butadiene, polyisoprene and polycaprolactone
having a hydroxyl group at both terminals; and
tris(2-acryloyloxyethyl)phosphate and
tris(2-methacryloyloxyethyl)phosphate.

25 Out of these polyfunctional monomers, preferred are
polyacrylates and polymethacrylates of polyhydric alcohols
having 3 or more hydroxyl groups, and dicarboxylic acid
modified products thereof, such as trimethylolpropane
triacrylate, trimethylolpropane trimethacrylate,

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



Addi tives other than the above organic acid include a dispersion aid such
as a blue pignent derivative or yellow pignment derivative exenplified by
copper phthal ocyani ne derivatives: filler such as glass or alum na; polyner
conmpound 25 such aspol yvi nyl al cohol, pol yet hyl ene gl ycol nonoal kyl ether or
pol y(fl uoroal kyl acryl ate); nonionic, ca3onic or anionic surfactant;
adhesi on accel erator such as vinyltrimethoxysilane, vinyltriethoxysil ane,
vi nyl tri s( ZheraihekiathpXa)ei lambcoffohn8-mepresdrydd by- the foplominget hyl

di met hoxysi L ane, . N- (2-am nqQet hyl ) - 3-am . nopropy!l trinethoxysil ane,
3-aninoprop@?rWF?QFhiiisFPgni2¥3-gIycidoxypropyl trimet hoxysi |l ane,

3-gl yci doxypropyl rnet hyl di net hoxysil ane, 2-(3, 4-epoxycycl ohexyl) et hyl

tri met hoxysil ane, 32 3- cBHEY et hyl  di met hoxysi | ane, 3-chl or opr opy
trimet hoxysil ane, 3-nethacryl oxypropyl trinethoxysilane or 3-nercaptopropyl
trimet hoxysi |Ha¢eCHGAAG R -rﬁc%ﬁ@w CH.Q0@1 obi s(4-iédhyl - 6-t - but yl phenol )
or 5 2,6-di-t-butyl phenol ; tultravi ol et absorber such as

2- (3-t-butyl - 5- net hyl - 2- hy@HBSUHESH? - 5chl or obenzot ri azol e or

al koxybenzophenone; cohesion inhibitor such assodi um pol yacryl at e;

andt her nocr ossl i nki ng agent suchCB$ epoxy conpound, nel am ne conpound or

bi sazi de 10 conpound. The proces$ for producing the radiation sensitive
conposition for cd¥r filtE&HSOCACERB: present invention conprises the step
(1) of dispersin k he igment (A) in a solution of the alkali-soluble resin
(B) dissol ved R 13PAH55676hH z%CQCWzFHQ“step (2)"df2)addi ng and nixi ng

t he poﬂ}*unctional nonomner gq% and_t he photopol ynerization initiator (D)
and optionally the al kali-§8r96P6=FBsin (B) and the solvent (E) with the

pi gment di spersion obtained in t , step (1) as described above. 20 The

met hod of m xi ng together the conponents in the step (2) is not

particul arl i m nd f formng
color fil te%Su g}e;tg%l pt'i B%Q?é%%g‘l} gemg#érglggganf%]g}tqﬁgt@%%}ro P

form ng a ceraackiyllbee,f pemtiaeeytddiitiolort ri@catytliate eogosi ti on of the
present_ invention. A light screening |layer is first forned on the surface
of o sUbSt r SLBSRS IR L& o NERR AT & BRHANSS R BLYred) and a
l'iquid radi 8binBBs32qnt _wn@_cﬁ%leefs_megnpﬁﬂeignmvfha%iéﬂrs ¥ arfd  ed

pi gment dispersed therein is applied to this substrate and prebaked to
evapor at e t h¥cedleatt syofacetsmdathness aad hgrdiymrotugesifa erainHAnd

con g B SRR R L S, SR S
layer of an unexposed portion.
20 The above polyfunctional monomers may be used alone or
in combination of two or more.

In the step (2), the polyfunctional monomer (C) is added
to the pigment dispersion obtained in the step (1),

In the present invention, a monofunctional monomer may

25 be used in conjunction with the above polyfunctional monomer
according to circumstances in the step (2).

Examples of the monofunctional monomer include an
ethylenically unsaturated monomer having a carboxyl group,
an N-substituted maleimide and another copolymerizable

30 ethylenically unsaturated monomer exemplified for the above
alkali-soluble resin (B) and commercially available products
suchasM-5300 andM-5400 ( trade name, manufactured by Toagosei
Chemical Indﬁstry Co.).

These monofunctional monomers may be used alone or in



portion of the coating filmand then post-baked to forman array of red
pi xel s arranged in a predeterm ned pattern. Thereafter, liquid radiation
sensitive conpositions conprising green and bl ue pignments dispersed therein
are 5 applied, prebaked, exposed) devel oped and post-baked in the sane
manner as descri bed above to form arrays of green pixels and bl ue pixels on
the sanme substrate sequentially. A color filter having arrays of red, green
and bl ue pressin£elen Hf Xews arrmoeged on the substrate is thus obtai ned.
The order 10 of forming pixels patterns of these colors for form ng a col or
filter is not |iMheampynthef e BonpHansiponpdtreoneeer i psefrrablyol or
filter is |l ass, si.lic p ester i
pol yar ni de;@%&@%%rpdgeiﬁ%%i'd@?rﬁoggle%ggéggﬁbgEg‘sﬁ k% éesesbl%ﬂ;et%rrg%‘e%ﬁﬁy 15 be
subj ect ed t®otalk Wt aile goisAurrAtionH]l sttlonadt ehdrithal mbheguienionallh a
silane coupling agent or the like, plasma treatnent, ion plating,

sput t er Png, MYPRTNYH a s A hE dihie MU Qfuhh@e PORPELSS tionadg feneferTd Sappl v
the liquid L Ll 4l e&@rgqﬁ.]i ' u r r-ot.@t i onal
coat i ng, cas%%g%?{l‘ n%%%&éa% ng or t eteﬁﬁ}i(tg%r?g%ugjeﬁg%i ?gltgloshg‘r?glso%gd. The
t hi ckness ofhe¢ hebtaabedgpikéelsamagr bdcpmegunsapisfecabry.0.1 to 10 pm nore
preferably 0.2 tqQ.5.Q ~. ~ articul.arl ref er abl .2 to 3.0 25 The
radi ati on used tgn?% t r%mBHEttc?)Fo ?%PB‘X “Pﬁé@%@&‘éﬂ@?‘ﬁﬁﬂf?@%&

radi ation, mbh6eyhetebnadsicHdndy iﬁ&'hé-‘ﬂ)i‘é@é!h@'iﬁtvehﬁt(ig%tiQ?i,re?'e%tb'l n beans

and X-radiation. It preferably has a wavel ength of 190 to 450 nm The

exposut® anbuk® 290tpartadbut vehahs,pmerer aseferebldy 20 10 GO0 Pards2. The
al kali dev | r.ef o] he i f I_ym_gar te,
cod um hydr S oD, Hake 88, oS R AP U B TLHE OF e STRAIT SHINRIY
choline, 1,Besliaz@h) cytiher $hé. 0 tdluanerretelOismali4r than 5 parts by
1, 5-di azabi cycl 0- (4, 3. OL- 5-nonene. The al kali devel oper nay. contai r]_
awat er - sol u\&xﬁg}apgaﬁpg trength and surface smoothness of the pixels

may lower and when the total amount is larger than 500 parts

15 by weight, alkali developability may lower, and a stain and
the £film residue may be produced on the substrate or the light
screening layer of an unexposed portion.

(D) photopolymerization initiator

The term "photopolymerizationinitiator"” as used in the
20 present invention refers to a compound which generates an
active species capable of starting the polymerization of the
above polyfunctional monomer, such as a radical, cation or
anion, by decomposition or the cleavage of a bond upon exposure
toradilationsuchasvisibleradiation, ultravioletradiation,
25 far ultraviolet radlation, electron beam or X-ray radiation.
Examples of the photopolymerization initiator include
biimidazole-based compounds, benzoin-based compounds,
acetophenone-based compounds, benzophenone-based compounds,
a-diketone compounds, polynuclear quinone-based compounds,
30 xanthone-based compounds and triazine-based compounds.
The above biimidazole-based compounds include, for
example, 2,2'-bis(2-chlorophenyl)-4,4',5,5'-tetrakis
(4-ethoxycarbonylphenyl)-1,2'-biimidazole,
2,2'-bis(2-bromophenyl)-4,4"',5,5'-tetrakis



sol vent such as nethanol or ethanol and a surfactant in suitable anmounts .
The al kali devel oper is preferably washed away with 5 water .

Devel opnent may be shower devel opnent, spray devel opnment, dip devel opnent
or puddl e devel opnment. As for devel opnment conditions, devel opnent is
preferably carried out at normal tenperature for 5 to 300 seconds. 10 The
thus forned color filter is extrenely useful for transm ssion and

reflection typetrekpEakbaHy tpRENsi L 1db3pba¥mdan6ge,, color image pick-up
el ements ( color sensors and the |ike. 15 Exanples The foll ow ng exanpl es
are provided,2brbibé2pdrgdsbloropbentdn -4l hisbr. &t i-hgtraphenydendt, 2'nvent i on
but are in N, way to,be taken as limting. Conparative Exanple 1 ZO A
liquid r adi 2H1BHA2ERPr | ve conposition (gl) was prepared by m xing together

60 parts byawel ghiseh, %, 6l triBhdBRBphENeeN) -36 42Nd, 30 —paktkSpRendai-aht of
C.1. Pignment Yellow |50 as the pignents (A), 90 parts by weight of a
copol yn@r o?'neibmidgkpéeaci d/ 2- hydroxyet hyl net hacryl at e/ benzyt 25

met hacryl at wej rati - = c2%,:0 t al.ka), - sol ubl e
resin (H)) %0£pa??gk%ygmgggggméﬁkéﬁgéﬁtgg%;fﬁf?to&gﬁégiggggpaﬁé%gsthe
pol yfuncti onaimidaeoke &6y, 50 parts by wei ght of

2-benzy|-2-dinpthil?nino-l-%4-nnrphﬁlingﬁhenyh)butqne-130 one %: t he

phot opol ynef i 2at PoA (Emfr fat5APEBPORAGTY 180 - Bars Sy bGPy &t hy |

3- et hoxypropi gnapei1asabhRe1gol vent (E). Thereafter) the |liquid conposition (

g ) was applied to the surface of a soda glass substrate having a Si 02

filmfado preventi Tigesbebdinidagnlefbasddusprinppunidsr mayeoexced lemtf ace 35
utes to forma

with a spin_coatet .and,pre-baked at 80C for .10 _m .0
o thi ok coRoPHBLEA R 1808 B0 ERPRy F R e T edHo Br S hnd oF S48 "t Som
t enper at ur esaBH dd@nafiaii b Fvddpreduexpasefreei1pi@8eld/ o 2iaditildd avi ol et
radi ati on havi ng wavel engths of 365 nm_ 405
they have high sensitivity, fully promote a curing reaction
by exposurewithasmall amount of enerqgy, provide highcontrast

15 and are free from a curing reaction in an unexposed portion.
Therefore, the obtained coating f£ilms after exposure are
clearly divided into a cured portion insoluble in a developer
and anuncuredportionhavinghighsolubilityin the developer,
thereby making it possible to form a high-precision array

20 of pixels which are not undercut and are arranged in a
predetermined patterxrn.

The above benzoin-based compounds include, for example,
benzoin, benzoin methyl ether, benzoin ethyl ether, benzoiln
i-propyl ether, benzoin i-butyl ether and methyl-2-benzoin

25 benzoate.

The above acetophenone-based compounds include, for
example, 2,2-dimethoxy-2-phenylacetophenone,
2-hydroxy-2-methyl-l-phenylpropane-1l-one,
1-(4-i-propylphenyl)-2-hydroxy~-2-methylpropane-1-one,

30 4-(2-hydroxyethoxy)phenyl-(2-hydroxy-2-propyl)ketone,
2,2-dimethoxyacetophenone, 2,2-diethoxyacetophenone,
2-methyl-(4-methylthiophenyl)-2-morpholino-1l-propane-1-
one,

2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-



nm and 436 nmthrough a photomask using a high-pressure nmercury |anp. The
substrate was then imersed in a 0.04 wt % aqueous sol ution of potassium
hydroxi de at 23C for 1 minute to be devel oped, washed with ultra pure water
and dried with air. 10 Thereafter, the substrate was post-baked in a clean
oven heated at 230 C for 30 mnutes to §@rma green striped color filter 15
~m x 100 pm on the substrate. Wien the obtained color filter was observed

t hrough an QQELCQLhQBQHQyQ?%%$ﬁ§ﬁy1'HﬁﬂgﬂMk%ﬁQQQﬁQMﬁﬂ on the substrate 15
e

of an unexposed portion an surface snoot hness of the pixels was
unsat i sf act 8r ¢ - dWmet hopys 1o 3 -¢riphieinydre thafhegtdseneed using a projector) a

stain was observe n_the_s tr t e r i, = Fur r
when the surface ngtﬁé°§ﬁb§?§§P§L§F%%ﬁég%ﬁé@pé@ﬁﬁﬁg%ﬁﬁbnggﬁdb' t(ﬂi col or
filter was esbmpdew @h 4ATr-ea)s (@inecthylaand e o pressnefanidr ay | ndustri es,
Inc.) i regnated wi th ethanol 10 tinmes, the Trecy was colored green. In

a

addi ti or® adhdsi 84 s SdREEY NG hhane oPENGRE subst rat e was unsati sfactory.
25 Ex | 1 A pi I i ] X th 0 t
anp! € pi legggbgbip%r-%'ﬂ(%é:%% -Wg%%%r %%n%lfﬂ&g 3%‘[‘;13%(: fo parts

by wei ght of C 1. nment G een and arts by wel i gment
Yel | ow 150 esampdepi giiamiesy(l1A) ,didEnzaytls dnd wes iyl ldn zoxb pid smatre of

th lic 30 acjgd/2-hyd th th | ate/ b | .
ot hact o1 at e/ pot yRBEAROYRPRATPIELP BT ACRIITACS FErBREnAS dar ide
15/ 15/ 60/ 10f£oMvexdtpi@0) adHiwRnaldoid - Soldtna diesiradBnewel, 200 parts by

wei ght of propyl ene glycol nononethyl ether acetate as the solvent (E) by

means o%¥0 a Be&dbmtylanthypamidions tand lg 4inaphthe@ H9RM- sensiti ve

conposition ( Gl Vi Ok Xi i j i i ith 60
arts by wei ght SPecesy SRRLRANRY AL R bbb SHEDbAL, SR GLatk I
nononer (C) xabh@hpalket,s thlossmtitorsf @&nd 2-chlorothioxanthone.

2- benzyl - 2- di nmet hyl am no- 1- (4- nor phol i nophenyl ) but ane-1 one as the

ohot opal yrer | 2at B GBS BEoRZEBP - BAGeS CHBURMS SA0]er G SFATR 1/

3- et hoxypr opi, aNat ¢ ras (itha il Srsie tHH1 ) -etrid Henéd i qui d conposi tion (Gl)
was applied to the surface of a soda glass substrate having a SIOz filmfor
10 previeht i Ag 3t-Md sd|trdidhdp refmestdt im 3 ohis- ¢lvkomephenyhk-sutfieeineih a spin

cort o7 8 Bl ol 00 TV S B SN L APLLLES  cont ) o

coating fil m,3adie(radethliordndfiyl)) - (2-methoxyphenyl)-s-triazine,
1,3-bis(trichloromethyl)-5-(4-methoxyphenyl)-s-triazine,
2-(2-furylethylidene)-4,6-bis(trichloromethyl)-s-

20 triazine,
2-(4-methoxystyryl)-4,6-bis(trichloromethyl)-s-~triazine,
2-(3,4-dimethoxystyryl)-4,6-bis(trichloromethyl)-s-
triazine,
2-(4-methoxynaphthyl)-4,6-bis(trichloromethyl)-s-

25 triazine,
2-(2-bromo-4-methylphenyl)-4,6-bis(trichloromethyl)-s-
triazine and
2-(2-thiophenylethylidene)-4,6-bis(trichloromethyl)-s-
triazine.

30 The above photopolymerization initiators may be used
alone or in combination of two or more.

The photopolymerization initiator (D) is added to the
plgment dispersion obtained in the step (1) together with

the above polyfunctional monomer (C) in the step (2).



15 of ultraviol et radiation having wavel engths of 365 nm 405 nm and 436 nm
t hrough a phot omask using a high-pressure nercury | anp. The substrate was
then imrersed in a 0.04 wt % aqueous sol ution of potassi um hydroxi de at 23C
for 1 mnute to be devel oped, washed with ultra pure water and dried with
air . 20 Thereaf ter , the substrate was, post-baked in a clean oven heated
at 230 C for 30 mnutes to forma green striped color filter (15 pmx 100
pm on the subst e it ¥ 19 3hBePpollyferfiilatdlon'asn 122326 e sklr ough
an optical mcroscope, no residue was observed on the substrate 25 of an
unexposed pbntile pareddrie iawerddors hsophafesablyt De0pi kel 2D hv@ardscblyl ent .

When th lor fjlt b i i ect t ai b d
on the subotFusht o AnRETRESRORLE Ins tRg e PR bR e L RS ReSulAE e of
the substrappebrabey3D vBexPOSBErREr biyORe®ghthbaseal oh flbobt parvas byubbed

with Trecy 1 npregnated with ethanol 10 tinmes, the Trecy was not colored. In
addi tiof, adadghbnobetheechothd pfxé&he nAdyEneciibselamenpamercrpd Ithet .

Conparative I 7 A Liquid radi ati ensj ti onposi tion (bl)
was prepar e'&gﬁggﬁn%%ﬁn?gggf Hé’#ﬂggoq’gé'?g s'a"%y%\%g‘lﬁg%%lc&r \ﬁs,'.ncgl % Pi gment Bl ue
15 : 6 as téerpugseshced) ,WRénpeatié anyuneicfhtthef photopollyneriahtion

met hacrylic aci d/ N-phenyl mal ei m de/ st %rene/ benz%l 5 met hacryl ate (bvvei ght
rati o of 201BdF28r8H, ifnsPaidegodfansOr-Ad gl ibYssedighd .r SUTIAMB)PY 60
parts by webghbs@ledhBENhae! gtrlawew REX2RGGH1F, € 1lledyP Hlakfi tional
nmononmer (C), 50 parts by wei ght of

2- benz W0 2- dif€d byl aimk poobt@dnmanp lagiriayo pife Pixedist axgrahigedonia & t he

hot opol i zation initiat D 1,500 parts, b i ght_qf et hyl
ot howyor oBFERAEusReR.BaSkotR (RFen 16RY SHTURE Tha474RE FRBHAIE i on
(bl) was apphired b9 Wweegshw!,§ ahe &orhedo§a x@1aS masulETdINAateE hartidhy theSi 02

filmfor preventi n% the eluation of sodiumions formed on _the surface 15
wi th a spi nSebateptafirming ggned ormepsc 3 a B afithardLhefi bpfesidys

P o SRR REGBCRP SRS ke s g gugptopga sl b
15 of an unexposed portion.
In the present invention, at least one of a sensitizer,
a curing accelerator and a polymer
photocrosslinking/sensitizing agent may be further used as
required in conjunction with the above photopolymerization
20 initiator.

(E) solvent

Any solvent is acceptable to the solvent in the present
invention as far as it disperses or dissolves the above
components (A) to (D) constituting the radiation sengitive

25 composition and additives to be described hereinafter, does
not react with these components and has suitable volatility.

Examples of the solvent include (poly)alkylene glycol
monoalkyl ethers such as ethylene glycol monomethyl ether,
ethylene glycol monoethyl ether, ethylene glycol

30 mono-n-propyl ether, ethylene glycol mono-n-butyl ether,
diethylene glycol monomethyl ether, diethylene glycol
monoethyl ether, diethylene glycol mono-n-propyl ether,
diethylene glycol mono-n-butyl ether, triethylene glycol
monomethyl ether, triethylene glycol monoethyl ether,



of ultraviolet radiation having wavel engths of 365 nm 405 20 nm and 436 nm
t hrough a phot omask using a high-pressure nercury | anp. The substrate was
then imrersed in a 0.04 wt % aqueous sol ution of potassi um hydroxi de at 23C
for 1 mnute to be devel oped, washed with ultra pure water and dried with
air. Thereafter, the substratewas post-Jgaked in a clean overheated 25 at
230 C for 30 mnutes to forma blue striped color filter (15 pmx 100 pm

on the subsirgbe1eNBglyths i@y cekabrf ilopy1ede gDpes YREnbREAYIN an

optical mcroscope) a residue was observed on the substrate of an unexposed
portion ancetiver spropydesermtyrmbnond-nhprapypietdies vpxopniene gilycrdry.

When the color filte s, observed usi a ojector, a ai.n S observed
on the subdt?aPe"o u%ﬁgaﬁﬁ§§505§gpﬁ8pyﬁgﬂe.BEH%P ePP“ﬁH@%h? e 8% ace of
t he substraieppbpyhenengxpesedmpabeitby10kthbrs aabebplillen®’ gugwoiubbed with

Trecy 38 inpregnated with ethanol 10 times , the Trecy was col ored bl ue .
| n addi fi orf"oREhBsPEAPBRt&IRAT + HdPFopylenshaly el Mand Tatkutipk ether,

unsati sf act % R i S i i xi ng

t oget her 909%%?%:56%?/3&% ght défmggﬁﬁakpgrlren ggdlg: bﬂ a@f%%q%?éﬁﬁii (A,
90 parts bymomoghhydf egheppol porly )allkydiene@cgllyicol monoalkyl ether

aci d/ N phen;l mal ei m de/ styrene/ benzyl et hacryl ate/ paol ynet hyl nethacryl ate

macr onononefCehet gt Sueh ras ity lons Hhignl sonemaiyl Bfhedopced atige

al kal i -sol u LN Réo \ i ;

gl ycol rmnorr%{t:ﬁ}ﬁ'gé%h%%yggjét ate %%E?E%?€ean%@%%g'bylﬁﬁ%wﬁglggg& mill.
Ther eafli0er ,manbngthylr athex iayre s diledhydepesglyool (ninoevdsy brediared by
m xi ng this_pi nt dispersion with.60 15 rts by.wei ght .of

di pent aer yt?igf‘gg‘léehe?ﬁggyéﬁé‘feeg ¥ Oe m&’)’l"{/‘%&ﬁ‘&i %&ern%r?oeﬁearte( @450 parts
by wei ght oprdppeaapl gfyésImidhd&thyD-eltHeir aReRbtkl; NOPhenYe fibetsinarckone as

t he photopol ynerization initiator ( D) and 1 500 parts_by wei ght of
ethyl 3- et hBRyHeIIIORRLIAECPR A img ether, fiethyhens,8lyraaimethyl

CONMposi tiong{Rh }mfe%rephka@h&q_eme %‘Vd‘oﬁc%x@tr@]ﬁ%& g substrate

having a SI. Gz filmftor preventing thé eluation’of sodiumions fornmed on
t he sulfSaceteitrbhydspifnrenat e tame sprsmdinlasd methgl @thyl etanaites to form

2.0 hi ck i fil 25 .Sub | 3. b | ed
oo t enmer STRERRIARERS - JaPeRT ORI A RSERReR odgeras B o4 1O
ul travi ol et al R§1akeis@@ridgasuct \WaY fledtgi 1N -0y d3@xyphopidnats amll 43thyun

t hrough a photomask using a high-pressure nercury |anp . The substrate was
t hen i mer sédhVArexypropd opakesq PIdeE FFP A UtsUh &S (REMESi um hydr oxi de at

23C for 1 My0a6,0 SEeehaety USSR Wddhyd U SdHENRLan AR 81 | o

with air. trate was post-baked I n a clean oven heated
at 230 20 f oetB@1nd +me Esoxypfopionabeuanedthyilpddethboryypipptienates gthwxl 100

ngoaghtgﬁ 392%%%%?%ropf§%;@§¥1éteafﬂ§€HJ¥¥Lé§¥é¥eT'é%ﬁ%lwas obser ved

hydroxyacetate, methyl 2-hydroxy-3-methylbutanoate,
3-methyl-3-methoxybutyl acetate, 3-methyl-3-methoxybutyl
propionate, ethyl acetate, n-propyl acetate, i-propyl acetate,
25 n-butyl acetate, i-butyl acetate, n-amyl formate, i-amyl
acetate, n-butyl proplonate, ethyl butyrate, n-propyl
butyrate, i-propyl butyrate, n-butyl butyrate, methyl
pyruvate, ethyl pyruvate, n-propyl pyruvate, methyl
acetoacetate, ethyl acetoacetate and ethyl 2-oxobutanoate;
30 aromatlic hydrocarbons such as toluene and xylene: and amides
such as N-methylpyrrolidone, N,N-dimethylformamide and
N,N-dimethylacetamide.
Out of these solvents, ethylene glycol monomethyl ether
acetate, propylene glycol monomethyl ether, propylene glycol



optical m croscope, no residue was observed on the substrate of an
unexposed portion and the surface snoothness of the pixels was excellent. 5
When the cols~r filter was observed using a projector, no stainwas observed
on the substrate of the unexposed portion . Further, then the surface of
the substrate of the unexposed portion gg this color filter was rubbed with
Trecy inpregnated with ethanol 10 tines the Trecy was not colored. 10 In

addi ti on, &ﬂbﬁéh@ﬂh?@t &@ﬁ@rtﬁ'ée\%t‘é' s%ﬁsﬁlyi@ﬁe Opd & info it HC @l it
Conparative Exat~tple 3 Aliquid adiation sensitive composition (rl) was

prepared byapakatg, t@g@thnelelwglwmlsdbyemir@]mth@fr Gliethyléengmditcols Red

ot hacryl 1 CEEATR Ry Cebner? bR inekatons, Ao St afaker 3-HER At ons o

nononet hacr gtaye émw&bx&@tﬁo@mfnaw 2%thy 139 Wb the iy idha s, t he
al kal i -sol ubl e resi ng& 60 parts by weig t of dipentaerythritol
hexaacr yi at Be5BYiLha - 2FDeHN @r*dﬁélr 3(‘(3‘111%&?&?!{150%#4/\@ ght of

2,2 b1 S(2 4l ehlyar %pﬂ%tmo}% n 3’1553 oSSR Wkt tidqigiazol ) 10

parts by wel enzophenon parts by

wei ght of 25- Buhgnzyalcezad:errem-yalm IﬂD—fhtdtlb figge ge:i v Al racqﬁmmyé ) mianeylone as
t he phot op I\rfmerlzatlon initiators (D) and 1, OOO‘Parts by ilght of eth 1
3- et hoxypr oBF8RiPBAZE ¢ KNyl PAYRY T )e PHATERY L PUERAYS bt PP osition

(rl) was apghirgdat® 4HE e'%‘l'xryflaﬁ?rt?@a@e%% Eféﬁérﬂ@sﬁf&ﬂ EnBaM i AMIH2 film

for 30 preventing the uation of sodiumTions fornmed on the surface with a
spi n codt roﬁnQOQn@lﬂalt@d Figmedd s s bt ety ca!fd)rcmatézonlmth ck

coating film Sub u ). this substr 00l ed to roo rature
and he coating fi ?Engv\agé%‘éé soc’slev o 1, aé’oﬁg\]'?sr& a(i 20 P ut T IO ?@ie Wi ation
havi ng wavebgngiios oaf mdaz .nm 405 nm and 436 nmthrough a photomask using a

hi gh-pressure nercury |anp. The substrate was then imersed in a 0.04 w %
aqueous sol ution deegﬁit’%ég?‘ﬂﬂ?w}ﬂlftﬂ}%@é‘!eﬁﬁ"@YfQﬁwﬁoHﬁﬁ‘Fepqlbtjcﬁ'“SY

devel oped, wag@ednEhd didg glr;ur ewﬂ@heﬂaﬁ@%fj'i:h@daﬁ’u\bﬁﬂt 31§ us-Q&eiﬂaéﬁ@r 1

the substrate was post-baked in a clean oven heated at Z30 C for 30 m nutes
to form® regept (lpedtbel wesfti bfethé $61lventxis00s&dninothe hetepbb2 ) at e.

When t he obt ai ned oI or .filter was observed through ,an 10 onti cal
m croscope, a residie SRy Bs MV P oM G ‘§hb°s°[’}ﬁ'ﬁ’é SO A B osed portion

and the surhagh-dHaALENES619ént BAch 3€benvRs ditSal eches! Aihexiicdthée, col or
filter was observed using a pro jector, a stain was observed on the

substrate oPCERONYASERICRE pOrRARNPEONS, MARFREC afih. tFRPEYHIRREH: t he
substrate o) _LRRanol, 1-nonanol, benzyl alcohol, benzyl acetate, ethyl

20 Dbenzoate, diethyl oxalate, diethyl maleate, y-butyrolactone,
ethylene carbonate, propylene carbonate or ethylene glycol
monophenyl ether acetate.

Out of these high-boiling solvents, y-butyrolactone is
preferred.

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

Although the amount of the solvent in the present
invention is not particularly limited, it is desirably such
that the total amount of components contained in the

30 composition excluding the solvent should be preferably 5 to
50 wt%, more preferably 10 to 40 wt% from the viewpoints of
the coatability and stability of the obtained radiation
sensitive composition.

Additives



unexposed portion of this color filter was rubbed wth Trecy inpregnated
with ethanol 10 tines, the Trecy was colored red. In addition, adhesion
bet ween the pixels and the substrate was unsatisfactory. 20 Exanple 3 A
pi gnent di spersion was prepared by m xing together 100 parts by wei ght of
C.I. Pignent Red 177 as the pigment (A);,90 parts by weight of a copolymer
of nethacrylic acid/ N phenyl nal ei m de/ s:%yrene/ benzyl 25

nmet hacryl ate/ gly I e (Wel IO, g5/, 0, Mw
T8, 000) a5 the B Radoa Tl S anedtas e toRbs (bCEOE dlieiacdas
propyl ene gébptalinedndnnthkypreseart doveattdons naye cooltednt v@E)idmws neans of a

bead mll. Thereﬁfter, a li ﬂ‘g_i d radi ation sensitive conposition 30 (Rl) was
prepared by2RfAEhYeEnPS BRGNEREi spersion with 60 parts by wei ght of

di pentaerythritolphexadei vl &€ Ascilfe RY BryaaliconahanPRPER sd1iPes 3 Parts
by wei ght of 2-benzyl-2-di nmet hyl am nv-1-(4-nor phol i nophenyl ) butane-1 one as
t he photSoopolippepivediicoaolnbiildtyrin Bh adivh 1l d6061pperof the nadipdiign of

oL 2 RO 120l e Thy L YR L

(R1) was appFi a a glrass b at

filmfor pravafkcsbgvede pelodaidtoFrem Tefiaimiiny s ftyeibvldgwesily f ace 5
with a spin coater and pre-baked at 110 C for 3 mpnutes to forma 2.0
umt hi ck coating TRERTIRMESGFM* 1§ Prafiaralhs anagbinhat £8Py Heom

temper atur o438 bBe phRRLANG oA SXAGSE L chbol Dl JFa Glagdg 2 O e

radi ati on havi ng wavel efgt m t hrough a
phot omeldk udeagtaohiegicapbasylr egrarpc uimy HhenmoIdmulaubst rate was t hen

i mMmersed in a 0.04 w % aque sqlution,o t assi.um hydroxi de at. 23C for 1
mindte to be develSRELPABERES SHIIF ALt PhaBar SR BT ARG A dF ai ¢

Ther eaf t er, mbAe caebokiyalie WS 0 Huditkld fdimi ¢! £ OVvare heatfsidS at 230 C
for 30 mnutes to forma red striped color filter ( 15 umx 100 dun) on the

substrate. PRER1PRACoPCAthePWINWIC fAqider AL THIE At tIFGUGIE AcHbt i cal

ni cr oscope, Ctgﬁrrog%i é’fd‘."’%gieo{’]ﬁﬂra"ceéit tah,tiﬁ Séﬁpéﬁffi‘ig a@i@gnﬁ{%ﬁﬁ?ﬁ%en t he

portion and the Surface’ snoothness o € 20 pI xél's was exce

col or fi13teacids absarbesyldicngcadprsugle@sobxaldcsbeld, waalobserawid pn t he

substrate OLu%%?ng%FéBS%ﬁd fﬁgéégé'acid, adipic acid, pimelic acid,
suberic acid, azelaic acid, sebacic acid, brassylic acid,
methylmalonic acid, ethylmalonic acid, dimethylmalonic acid,
methylsuccinic acid, tetramethylsuccinic acid,

20 cyclohexanedicarboxylic acid, itaconic acid, citraconicacid,
maleic acid, fumaric acid and mesaconic acid; and
tricarboxylic acids such as tricarballylic acid, aconitic
acid and camphoronic acid.

The above phenyl group-containing carboxylic acid is

25 an aromatic carboxylic acid having a carboxyl group directly
bonded to a phenyl group or a carboxylic acid having a carboxyl
group bonded to a phenyl group through a carbon chain.

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

30 toluic acid, cuminic acid. hemellitic acid and mesitylenic
acid; aromatic dicarboxylic acids such as phthalic acid,
isophthalic acid and terephthalic acid; aromatic

polycarboxyllic aclids having 3 or more carboxyl groups such

as trimellitic acid, trimesic acid, mellophanic acid and



Further, when the surface of the substrate of the unexposed portlon “of this
color filter was rubbed with Trecy 25 inpregnated with ethanol 10 tines,

the Trecy was not Colored. In addition, adhesion between the pixels and the
substrate was excellent. Exanple 4 A pignment dispersion was prepared by

m xi ng together 30 90 parts by weight f C.I. Pignent Blue 15:6 as the

pi gnent (A), 90 parts by weight of a codblyner of nethacrylic

act df N phoryd 0Be} 11 (eL SLUL 8NCLRENGVLoTE! Dacky La! BhBRLYIRLRYL dByhactyl ate

macr onono hacrylate rox met hacryl'at e)
nacronDnonEhydr@mghﬁpiata010f BQ&ﬁGbiﬁb&ﬁ&&Ob&Qd Nhandamiaoebias the
al kali-soluble resin ( and. 200 garts by wei ght of gropylene gl ycol
nonomet hyl RRERY1SBEEIPLC2CLfe BEFORAE FE}dbycﬁB8ﬁ§ 6f @8ifead mll. 5

Thereafter, cgnhafpl faeRdE2hL 98, SEBE}nhﬂe LT ﬁﬂb(ell.'ﬂg.c) akag prepared by
m xing this pignent di spersion with 60 parts by wei ght of di pentaerythritol

hexaacr ¥l ate as umetpﬁmﬂaaunrgnnucnnmdsemummhaﬁib@uwasb@wyhbcgbudef

2- benzyl - 2-di gret h hoI|n henyl ) but a 10 one a t

ohot opl yret PO RIHIF T LSRG HoRIBLY 8RR, SuR a3bE LBy S bty

3- et hoxypr ommatﬂae%rmﬁaépatht&@oniﬂteaidt BRmad\e elcmmegebbaac( B2)
was applied to the surface of a soda gl ass substrate having a Si02 filmfor

prevent i ng a¢dean@tiiihalic agiignarenprefencddofiromethe vfimnpolihtg ©f a spin
coater and K fo eg 1o uc oat i ng
film Subse%%gﬁgﬁy§9%§$%§gg%ét%O%Qbflfyéo% el G enpe?g u?gggﬁd t he

B dom
coatingof i Inenasnagpeserhd ohé, fkve ttowbfla staincied thadf £lm @R sidvieng

wavel engt hs of 365 nm 405 20 nm and. 436 nmthrough a photonmask using a

hi gh- pr essu?® Y& sUPy trats. oxrHd s &Bgt‘?:a?%r%\%%i‘?%éﬁyetﬁ‘rﬁfsae‘d “i“ﬁxg"(?e@ﬂ Wt %
aqueous sol ghi-pnoaf potassi um hydroxide at 23 C for 1 minute to be

devel oped, washed with ultra pure water and dried with air. Thereafter, the
substrate was posTheabevenorgandgnackds mayt be 25edt aldpeCofroAn30 M nut es

to forma bLyg, $hokRed &2 Qhvof bk flore.

15 The amount of the organic acid used is preferably 10
wt¥%¥ or less, more preferably 5 wt% or less, particularly
preferably 1 wtk or less based on the whole radiation sensitive
composition. When the amount of the organic acid is larger
than 10 wt%, the adhesion of the formed pixels to the substrate

20 may deteriorate.

Additives other than the above organic acid include a
dispersion aid such as a blue pigment derivative or yellow
pigment derivative exemplified by copper phthalocyanine
derivatives; filler such as glass or alumina; polymer compound

25 suchaspolyvinylalcohol, polyethyleneglycolmonoalkylether
or poly(fluoroalkylacrylate); nonionic, cationic or anionic
surfactant; adhesion accelerator such as
vinyltrimethoxysilane, vinyltriethoxysilane,
vinyltris(2-methoxyethoxy)silane,

30 N-(2-aminoethyl)-3-aminopropylmethyl dimethoxysilane,
N-(2-aminoethyl)-3-aminopropyl trimethoxysilane,
3-aminopropyl triethoxysilane, 3-glycidoxypropyl
trimethoxysilane, 3-glycidoxypropylmethyl dimethoxysilane,
2-(3,4-epoxycyclohexyl)ethyl trimethoxysilane,



(15 pm x 100 pm) on the substrate. \Wen the obtained color filter was
observed through an optical mcroscope, no residue was observed on the
substrate of an unexposed portion and the surface snoot hness of the 30

pi xel s was excellent. Wien the color filter was observed using a pro
jector, no stain was observed on the s trate of the unexposed portion.
Further, when the surface of the substrate of the unexposed portion of this
col or fil teg. &\ﬁﬁofHBPSEyMElﬂhyﬁeﬁimetﬂ%x‘y%ﬁ%ﬂ%at ad ol o gl 10 tines,
the Trecy Was not colored. In"addition) adhesion between the pixels and the
substrate mhslmathbkyatlla@enpafmth@cf}xhwjrprdpﬁlAt:pmrmtelmxﬁisxmrsiocm was

prepared by_m xin ogether .. .60 parts ht of nent Green 36
D 30" par 3 BE* RAPLRBEGRYE FrippshEmyStdingy M6 1RxITAD ,RHNES (). 30
parts by wezgbttﬁiosieghyatetanbanel-@Laﬁt@%ﬁ@n@ﬂryolo&ﬁer ( trade nane of

Sol sperse, manufactured by Zeneka Co. , Ltd. ) as the 10 al kali-sol uble

resin (B ahd62ad- pabUSY@yhﬂepéht UAﬂ:thindk)tpmwrb&G?etsamél @& the solvent
(B). Thereat ) I |t| ition was prepared by
m xi ng thi sEp Emg P ggsper SI on hhé'gr KPS elS’)V &E%;ht a copol ynmer of

met hacryl i Ccnmoﬁlbbenzwtnaaotret b&c h}lka&%%nrzw@md}ylcohesion

nmet hacr yl at e/ﬁw)ymet hyl met hacryl ate macr onononer i ght ratio of

15/ 60/ | 5/ 10}nRfPL OB SURYSs §291HB PALFAGLE R /Y and a%mes)rosseidn&dﬁ% by

ht of d t C
‘g’g' gartg byhggﬁ%ﬁfﬁ%ﬁ@é Yo P EBRGLURAL EmBEah Mfie POLND LSS SO Y1 SENYET (O,

2- benz\l0o 2- dompblnrBAam no- 1- (4- nor phol i nophenyl ) but ane- 1one as the

phot opol yneri zat i i nitiator 0 rt by wei of et hyl

3- et hoxypr opi onat @Haspfﬂs*%a \‘7§ﬁt P%‘g?u&}ﬁgn j'ia%d'i \3" @(ﬁ’?g’géit Vi%n was
applied to tbapsditden ebracvides Fiatersulis r@xtee ﬂiﬂé’déi& andirfdn m for
preventing 25 the eluation of sodiumions formed on the surfaoe with a spin

coater and pePEPEARes Aheggtepord 110 of ﬁd-tswltsd-ﬂfgortlh% A amenyts t(f ke dat i ng
film Subse | u I o org4t af the
gyeQti¥n L@ h% l&itkaiéo S‘U?.?xng.% Bq r&iﬁesrgﬁf A alf

coating fil mwas expose to 1 raV| 0 I on havi ng
wavel erigt hssoflva6s r(|) 428 rumearsdted3d Zﬁmdmraﬂqjmga g troiweiskg Usherg a

Wt 96 aqueous PERTEERG 18R alomenemen, thiar SNGETE BAP CRUMETA TR o be
devel oped, wagskedteit DY nd RPAoHANIAY aH: ElRAMIddLWTe resin (B)
and the solvent (E) with the pigment dispersion obtained in
the step (1) as described above.
20 The method of mixing together the components in the step
(2) is not particularly limited and may be a commonly used
method.
method of forming color filter

A description is subsequently given of the method of
25 forming a color filter from the radiation sensitive
composition of the present invention.

A light screening layer is first formed on the surface
of a substrate to define a portion where pixels are to be
formed, and a liquid radiation sensitive composition

30 comprising, for example, a red pigment dispersed therein is
applied to this substrate and prebaked toevaporate the solvent
so as to form a coating £film. Thereafter, this coating £ilm
is exposed to radiation through a photomask and developed

with an alkalil developer to dissolve and remove an unexposed



R

44 Thereafter, the substrate was post-baked in a clean oven heated at 230 C
for 30 mnutes to forma green striped color filter on the substrate. Wen
the obtained color filter was observed through an 5 optical mcroscope, a
resi due was observed on the substrate '" and the |ight screening | ayer of
an unexposed portion and the surface rg%phness of the pixel pattern was

hi gh. When the color filter was observ using a projector, a stain was

observed o . substrat e b ay, f .10 exposed
or t1 on. PRTRELSH L (M AULodlf 2018 ark (RN BharTbRief thnebRl dh
portion of ditsyceforedipireelwasrrahbed thth predytermifgdapadteichh et hanol

10 times, the Trecy was_colored green . In addition, the adhesion of a fine
pattern haV|ngaaTh@ﬁP@ﬁ?ﬂ¥lcﬁ1%MF$n¥%Qi¢E%%nwﬁ%nﬁbB%Ve15°QBﬁﬁaFaPP§e

Exanpl e 5 Ac&hﬁff@in&' §1§féﬁ' Qﬂawaiuer @aﬁsﬂtpydm%gbggggogﬁw@& 9Q parts by

wei ght of C.1.” Pignent ue 15:6 as the pi gnent parts y wei ght of
a novol &k rasphiM)/lp@mamgmmdagéemﬂ.epaﬂaand@aﬁt ek ed in @ae as the

Acotate as THES SRR SPEjes AR EAAREe obont ALraTearf HTRRn EhERYE

conposi ti onamsbweepa&ad.sban Nined @Wsﬁbstg%ats@&mﬁamw tAhcBloparts by
wei ght of ﬁ%fggﬁi ymer of N-phenylnale|n1de/nethacréllc 25

aci d/ styre yhayngagrypEsecf wEeght 9FaLRoaBA BANeOPZOM8OY FWler25, 000)
the al k heit ol
as the a aﬁeixéﬂg %2:‘:%0 A On(Hle sﬁgrsrg%%t%rf)% g,ﬁxsggﬁﬁgi?gbpe”f&er%h &' 0

hexaacryl at unctiona S by Wwei

2- benzyb- 2-dlf Fetimingnp ive 1s (phtEyibf Esnyb) brtsafer F3Emang aa&otlh&
phot opol y ation |n|t| or D) d 1, 500 parts by wei ght of ethyl
3- ethoxyprdé*%ﬁ%feiﬁs“?ﬁe i FséﬂttPE?geTﬁBﬁvethe li qui d conposition was

applied to the suff&g@peitrate0dsed@ssosnidld 8bgokapd 1A 1 9imead iehidnf OF .
preventing the eluation of sodiumions formed on the surface with a spin
glass, silicon, polycarbonate, polyester, aromatic polyamide,

polyamide-imide, polyimide or the like. The substrate may

15 be subjected to a suitable pre-treatment such as chemical
treatment with a silane coupling agent or the like, plasma
treatment, ion plating, sputtering, gas-phase reaction or
vacuum deposition as required.

To apply the liquid radiation sensitive composition to

20 the substrate, rotational coating, cast coating, roll coating
or the like may be suitably employed.

The thickness of the coating £film after drying is
preferably 0.1 to 10 pm, more preferably 0.2 to 5.0 um,
particularly preferably 0.2 to 3.0 pm.

25 The radiation used to fabricate the color filter is
selected from visible radiation, ultraviolet radiation, far
ultraviolet radiation, electron beams and X-radiation. It
preferably has a wavelength of 190 to 450 nm.

The exposure amount of the radiation is preferably 10

30 to 10,000 mJ/cm’.

The alkali developer is preferably an aqueous solution
of sodium carbonate, sodium hydroxide, potassium hydroxide,
tetramethylammonium hydroxide, choline,

l,8-diazabicyclo-[5.4.0)-7-undecene or



45 coater and pre-baked at 80C for 10 mnutes to forma 2.0 pmthick
coating film Subsequently, this substrate was cooled to roomtenperature
and the coating filmwas exposed to 1,000 J/nz 5 of ultraviolet radiation
havi ng wavel engt hs of 365 nm 405 nm and 436 nmthrough a photomask using a
hi gh-pressure nercury |anp. The substrafge was then imersed in a 0.04 w %
aqueous solution of potassium hydroxide at 23C for 1 mnute to be

devel oped, yﬂghggawbshcgblga[@ugeowageﬁoﬁggedr|ed with air. 10 Thereafter,
the substrate was post in a Cclean oven heated at 230 C for 30 nlnutes

to forma blue stTh@adkaéli@BVfallmrwchetsmbﬁwat@r $bubléergbnacned

color filter bse ved t r cro a. resi was
observed on® ?ﬁaeg zﬁ%ﬂﬁ Pﬁ?éﬂ%ﬂéﬁ %&% %%qﬁﬁﬂﬁlﬁfuég g&&xposed
portion andaxwenﬁyr f afige raqughaeas@v@iolme igi ;X:.&lf&?dﬁﬁ} wawhsdiedly wiken the
color filter was observed using a projector, a stain was observed on the

substrae afdtere |ight screening | ayer of the unexposed portion. Further,

when the surfacedgév%ggqggn§uan%rg&esﬂg gpedﬁgg?ﬁg ﬂtgggk%%gsof this col or

filter was rubbe regnate , the Trecy
was col or eddévazopméntaddiip ideveldpmersdioerspudddé @evelbepmeint er rahdvimng a
line width of 3ge§n1or | ess . was poo The radi ation sensitive

conposi ti ond¢Be WﬁPtfFPP§F§18PSPhgeBPi§8HF“'n@énPFSﬁeéﬁﬁﬂﬂiFgréﬂéglIent

devel opabi | by &¥CHo¥AED tbmpeRERLRE ZoR grr%'at 300 &dogagconcentration,
does not produce a residue and stain on the substrate and the |ight

screenil@g | ayer oThanthmeximswdmlolorfUmramg-sj@mmqmm us@Fudndogan give

pi xel s havi excellent surface. s $S.80 xcel $;20 to the
D bstrate. P RETPPERP i LBATaE TREh AN R 8 or TR A By AR SRR s b ve
conposi ti ondéoLcesl, oot tilageopitReuprebanént £y &llicinsenboke &xd rteeel y

46
like.

15 Examples
The following examples are provided for the purpose of
further illustrating the present invention but are in no way
to be taken as limiting.
Comparative Example 1
20 A liquid radiation sensitive composition (gl) was
prepared by mixing together 60 parts by weight of C.I. Pigment
Green 36 and 30 parts by weight of C.I. Pigment Yellow 150
as the pigments (A), 90 parts by welght of a copolymer of
methacrylic acid/2-hydroxyethyl methacrylate/benzyl
25 methacrylate {(weight ratio of 15/15/70, Mw = 25,000) as the
alkali-soluble resin (B), 60 parts by weight of
dipentaerythritol hexaacrylate as the polyfunctional monomer
(C), 50 parts by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-
30 one as the photopolymerization initiator (D) and 1,500 parts
by weight of ethyl 3-ethoxypropionate as the solvent (E).
Thereafter, the liquid composition (gl) was applied to
the surface of a soda glass substrate having a Si0, £ilm for

preventing the eluation of sodium ions formed on the surface



advant ageously used for the production of color filters including a color
filter for color liquid crystal displays in the field of the electronic

i ndustry. 47 What is clained is: 1. A process for producing a radiation
sensitive conposition far color filters, conprising the steps of: 5 (1)

di spersing a pigment (A) in a solutiongf an alkali-soluble resin (H
dissolved in a solvent (E) to forma pignent dispersion; and ( 2 ) adding

and m xi ng w1 erl ¥fanoh | et e PO RITd - HakedD h 2 8P Q R M iiAdltle@N to
initiator (D) and optionally said 10 al kali-soluble resin (A) and said

sol vent ( EE9Trmi8h2s@i ampthaekt capsprasEdamt.o form a radiation sensitive
conposi tion conprd.sy ' I g lj-s0 resi ,
pol yfuncti onal nﬁ%%%%$q€%§?l§h0€§%%Ié@%?Fgg¥?oha§n%F?g 8r%§D?°%ﬁé sol vent
(E). 15 2. daeperatese ahdl dhel coybeirgnsnidakieal éxpoded! € es5jood B)/m*s an

al kal i -sol ubl e copq%iner of an ethylenically unsaturated nononer having a

car boxyPP grotiprlererielnst Fadiatieh RAIviRG iaNeeRI s opis mat 295 e
t hyl eni cal ' [
ethyl eni cal Axﬁgﬁ&%§%ﬁ%ﬂ§%ﬁ??ﬂ£{o§%§ ulbﬁgrag?g@go Jg%sﬁwhf‘émfe}'é:u‘id}ere' n

said al kali - le resin I -solu ynmer o n
et hyl eni cal Lgmpnsarthe stuis tnatewashthenglemens ddxiyl agd odd Wik regre@asnoner

25 havi t hyl i | t d t ! | f th
AR S S ST o M e R gL SR
et hyl eni cal é¥véﬂ§ﬁbata¢6§§h€8_”@ﬂﬁﬁ uwYkra PusePateESant &f@é@v%litamn ei n said

al kali-soluble resin 30 (B) is an al kali-sol uble copolynmer o
et hyl ediGcal Thenasfiterattde swhohratewaisine st dakekih agglrgn ouankeatiesd i t ut ed

oo e S PRI R F AN BB Sesmhs et oA one
copol yneri zabl pmekhybenpsgl by thealsubattecte .
When the obtained color filter was observed through an
optical microscope, a residue was observed on the substrate
15 of an unexposed portion and the surface smoothness of the
pixels was unsatisfactory.
When this color filter was observed using a projector,
a stain was observed on the substrate of the unexposed portion.
Further, when the surface of the substrate of the unexposed
20 portion of this color filter was rubbed with Trecy (trade
name, lens cleaner of Toray Industries, Inc.) impregnated
with ethanol 10 times, the Trecy was colored green. 1In
addition, adhesion between the pixels and the substrate was
unsatisfactory.
25 Example 1
A pigment dispersion was prepared by mixing together
60 parts by weight of C.I. Pigment Green 36 and 30 parts by
weight of C.I. Pigment Yellow 150 as the pigments (A), 90
parts by weight of a copolymer of methacrylic
30 acid/2-hydroxyethyl methacrylate/benzyl
methacrylate/polymethyl methacrylate macromonomer (weight
ratioof 15/15/60/10, Mw = 20,000) as the alkali-soluble resin
(B) and 200 parts by weight of propylene glycol monomethyl

ether acetate as the solvent (E) by means of a bead mill.



48 mononer. 5 . The process of claim3 or 4 , wherein said macronononer is
at | east one selected fromthe group consisting of a 5 macronononer havi ng
an ethylenically unsaturated group at one term nal of the nolecular chain
of polymet hyl nethacrylate and a nmacronononer having an ethylenically
unsaturated group at one ternmnal of thgsnolecular chain of a copolyner of
met hyl nethacryl ate and 2-hydroxyethyl nethacrylate. 10 6. A radiation
sensitive conposi i'h@f'efa@‘ce?m 2r1{ 418 S P LI & dis IS P IRDDT i @i m 1.
7. Acolor filter formed fromthe radiation sensitive 15 composition for
color fil te(§l(bfwc$‘apmlﬁare@ by Aixding thigupdgwentstélispiesplioy vel Bmeh
havi ng the color filter claim 7. .
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temperature and the coating £ilm was exposed to 1,000 J/m®

I \1

of ultraviolet radiation having wavelengths of 365 nm, 405

20 nmand 436 nm through a photomask using a high-pressure mercury
lamp. The substrate was then immersed in a 0.04 wt% aqueous
solution of potassium hydroxide at 23°C for 1 minute to be
developed, washed with ultra pure water and dried with air.
Thereafter, the substratewas post-bakedinacleanovenheated

25 at 230°C for 30 minutes to form a blue striped color filter
(15 psm x 100 um) on the substrate.

When the obtained color filter was observed through an
optical microscope, a residue was observed on the substrate
of an unexposed portion and the surface smoothness of the

30 pixels was unsatisfactory.

When the color filter was observed using a projector,
a stain was observed on the substrate of the unexposed portion.

Further, when the surface of the substrate of the

unexposed portion of this color filter was rubbed with Trecy
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ether acetate as the solvent (E) by means of a bead mill.
Thereafter, a liquid radiation sensitive composition
(Bl) was prepared by mixing this pigment dispersion with 60
15 parts by weight of dipentaerythritol hexaacrylate as the
polyfunctional monomer (C), 50 parts by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-
one as the photopolymerization initiator (D) and 1,500 parts
by weight of ethyl 3-ethoxypropionate as the solvent (E).
20 Then, the liquid composition (Bl) was applied to the
surface of a soda glass substrate having a S10; film for
preventing the eluation of sodium ions formed on the surface
with a spin coater and pre-baked at 80°C for 10 minutes to
form a 2.0 pm-thick coating film.
25 Subsequently, this substrate was cooled to room
temperature and the coating film was exposed to 1,000 J/m?
of ultraviolet radiation having wavelengths of 365 nm, 405
nm and 436 nm through a photomask using a high-pressure mercury
lamp. The substrate was then immersed in a 0.04 wt% aqueous
30 solution of potassium hydroxide at 23°C for 1 minute to be
developed, washed with ultra pure water and dried with air.
Thereafter, the substratewas post-bakedinacleanovenheatecd
at 230°C for 30 minutes to form a blue striped color filter

(15 pm x 100 pm) on the substrate.
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(15 pm x 100 pm) on the substrate.
When the obtained color filter was observed through an
10 optical microscope, a residue was observed on the substrate
of an unexposed portion and the surface smoothness of the
pixels was unsatisfactory.
When the color filter was observed using a projector,
a stain was observed on the substrate of the unexposed portion.
15 Further, when the surface of the substrate of the
unexposed portion of this color filter was rubbed with Trecy
impregnated with ethanol 10 times, the Trecy was colored red.
In addition, adhesion between the pixels and the substrate
was unsatisfactory.
20 Example 3
A pigment dispersion was prepared by mixing together
100 parts by weight of C.I. Pigment Red 177 as the pigment
(A), 90 parts by weight of a copolymer of methacrylic
acid/N-phenylmaleimide/styrene/benzyl
25 methacrylate/glycerol monomethacrylate (weight ratio of
15/25/15/35/10, Mw = 28,000) as the alkali-soluble resin (B)
and 200 parts by weight of propylene glycol monomethyl ether
acetate as the solvent (E) by means of a bead mill.
Thereafter, a liquid radiation sensitive composition
30 (R1l) was prepared by mixling this pligment dispersion with 60
parts by weight of dipentaerythritol hexaacrylate as the
polyfunctional monomer (C), 50 parts by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-
one as the photopolymerization initiator (D) and 1,500 parts
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Thereafter, the substratewas post-bakedinacleanovenheated
15 at 230°C for 30 minutes to form a red striped color filter
{15 pm x 100 pm) on the substrate.

When the obtained color filter was observed through an
optical microscope, no residue was observed on the substrate
of an unexposed portion and the surface smoothness of the

20 pixels was excellent.

When the color filter was observed using a projector,
nostainwas observedonthe substrate of the unexposedportion.

Further, when the surface of the substrate of the
unexposed portion of this color filter was rubbed with Tracy

25 impregnated with ethanol 10 times, the Trecy was not colored.
In addition, adhesion between the pixels and the substrate
was excellent.

Example 4

A plgment dispersion was prepared by mixing together

30 90 parts by welght of C.I. Pigment Blue 15:6 as the pigment
(A), 90 parts by weight of a copolymer of methacrylic
acid/N-phenylmaleimide/styrene/benzyl
methacrylate/polymethyl methacrylate
macromonomer/poly(methyl methacrylate/2-hydroxyethyl
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15 with a spin coater and pre-baked at 80°C for 10 minutes to
form a 2.0 num-thick coating f£ilm.

Subsequently, thils substrate was cooled to room
temperature and the coating f£ilm was exposed to 1,000 J/m?
of ultraviolet radiation having wavelengths of 365 nm, 405

20 nmand 436 nm through a photomask using a high-pressure mercury
lamp. The substrate was then immersed in a 0.04 wt% aqueous
solution of potassium hydroxide at 23°C for 1 minute to be
developed, washed with ultra pure water and dried with air.
Thereafter, the substrate was post-bakedinaclean ovenheated

25 at 230°C for 30 minutes to form a blue striped color filter
(15 pym x 100 pm) on the substrate.

When the obtained color filter was observed through an
optical microscope, no residue was observed on the substrate
of an unexposed portion and the surface smoothness of the

30 pixels was excellent.

When the color filter was observed using a projector,
nostainwas observedon the substrate of the unexposedportion.

Further, when the surface of the substrate of the

unexposed portion of this color filter was rubbed with Trecy
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was prepared by mixing this pigment dispersion with 60 parts
by weight a copolymer of methacrylic acid/benzyl

15 methacrylate/2-hydroxyethyl methacrylate/polymethyl
methacrylate macromonomer (weight ratio of 15/60/15/10, Mw
= 25,000) as the alkali-soluble resin (B), 60 parts by weight
of dipentaerythritol hexaacrylate as the polyfunctional
monomer (C), 50 parts by weight of ‘

20 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-
one as the photopolymerization initiator (D) and 1,500 parts
by weight of ethyl 3-ethoxypropionate as the solvent (E).

Then, the 1liquid composition was applied to the surface
of a soda glass substrate having a SiO; £film for preventing

25 the eluation of sodium ions formed on the surface with a spin
coater and pre-baked at 80°C for 10 minutes to form a 2.0
am~thick coating f£ilm. |

Subsequently, this substrate was cooled to room
temperature and the coating film was exposed to 1,000 J/m?

30 of ultraviolet radiation having wavelengths of 365 nm, 405
nm and 436 nm through a photomask using a high-pressure mercury
lamp. The substrate was then immersed in a 0.04 wt% agueous
solution of potassium hydroxide at 23°C for 1 minute to be

developed, washed with ultra pure water and dried with air.
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10% & () - 2daB@DE rrg@ght screening layer of an unexposed portion and
the surface roughness of the pixel pattern was high. When
the color filter was observed using a projector, a stain was
observed on the substrate and the light screening layer of

10 the unexposed portion. Further, when the surface of the
substrate of the unexposed portion of this color filter was
rubbed with Trecy impregnated with ethanol 10 times, the Trecy
was colored green, Inaddition, theadhesionof afinepattern
having a line width of 30 pm or less was poor.

15 Comparative Example 5

‘ A pigment dispersion was prepared by mixing together
90 parts by weight of C.I. Pigment Blue 15:6 as the pigment
(A), 30 parts by weight of a novolak resin having a weight
averagemolecular weight of 10,000 as the alkali-soluble resin

20 (B) and 200 parts by weight of methoxypropyl acetate as the
solvent (E).

Thereafter, a liquid radiation sensitive composition
was prepared by mixing this pigment dispersion with 60 parts
by weight of a copolymer of N-phenylmaleimide/methacrylic

25 acid/styrene/benzyl methacrylate (weight ratio of
30/20/20/30, Mw = 25,000) as the alkali-soluble resin (B),
60 parts by weight of dipentaerythritol hexaacrylate as the
polyfunctional monomer (C), 50 parts by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-

30 one as the photopolymerization initiator (D) and 1,500 parts
by weight of ethyl 3-ethoxypropionate as the solvent (E).

Then, the 1iquid composition was applied to the surface
of a soda glass substrate having a SiO, f£film for preventing

the eluation of sodium ions formed on the surface with a spin
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at 230°C for 30 minutes to form a blue striped color filter
on the substrate.

When the obtained color filter was observed through an
optical microscope, a residue was observed on the substrate
15 and the light screening layer of an unexposed portion and
the surface roughness of the pixel pattern was high. When
the color filter was observed using a projector, a stain was
observed on the substrate and the light screening layer of

the unexposed portion. Further, when the surface of the
20 substrate of the unexposed portion of this color filter was
rubbed with Trecy impregnated with ethanol 10 times, the Trecy
was colored blue. In addition, the adheslion of a £fine pattern

having a line width of 30 pm or less was poor.

25 The radiation sensitive composition for color filters
of the present inventlion exhibits excellent developability
even when 1t contains a pigment in a high concentration, does
not produce a residue and stain on the substrate and the light
screening layer of an unexposed portion during development,

30 and can give pixels having excellent surface smoothness and
excellent adhesion to the substrate and the light screening
layer.

Therefore, the radiation sensitive composition for

color filters of the present invention can be extremely
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10 alkali-solubleresin (A) andsaidsolvent (E)withsaidpigment
dispersion to form a radiation sensitive composition
comprising said pigment (A), alkali-soluble resin (B),
polyfunctional monomer (C), photopolymerization initiator
(D) and solvent (E).

15
2. The processofclaiml, whereinsaidalkali-solubleresin
({B) 1s an alkali-soluble copolymer of an ethylenically
unsaturated monomer having a carboxyl group, an N-substituted
maleimide and another copolymerizable ethylenically

20 unsaturated monomer,

3. The process of claiml, whereinsaidalkali-solubleresin
(B) is an alkali-soluble copolymer of an ethylenically
unsaturated monomer having a carboxyl group, a macromonomer

25 having an ethylenically unsaturated group at one terminal
of the molecular chaln of the macromonomer and another

copolymerizable ethylenically unsaturated monomer.

4. The processof claiml, whereinsaidalkali-solubleresin
30 (B) is an alkali-soluble copolymer of an ethylenically
unsaturated monomer having a carboxyl group, an N-substituted
maleimide, amacromonomer havingan ethylenicallyunsaturated
groupatone terminal of themolecular chainof themacromonomer

and another copolymerizable ethylenically unsaturated
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monomer.

5. The process of c¢laim 3 or 4, wherein said macromonomer
is at least one selected from the group consisting of a

macromonomer having an ethylenically unsaturated group at
one terminal of themolecular chain of polymethyl methacrylate
and a macromonomer having an ethylenically unsaturated group
at one terminal of the molecular chain of a copolymer of methyl

methacrylate and 2-hydroxyethyl methacrylate.

6. A radiation sensitive composition for color filters

produced by the process of claim 1.

7. A color filter formed from the radiation sensitive

composition for color filters of claim 6.

8. A color liguid crystal display element having the color
filter of claim 7.



