.1 DESCRI PTI ON *159159* RADI ATI ON SENSI TI VE COVPOSI TI ON FOR BLACK RESI ST 5
Technical Field The present invention relates to a radiation sensitive

conposition for a black resist which is suitable for mmmmmmm'mmm, ack matrix
and/ or spacer for a color filter used in_a color liq “,di splay or
‘the like. 10 Background Art Heretofore, il order to produggsge bl ack matri x
or spacer |Iter by us radi ati on sensitive

conposi tion, W‘E‘ﬂlﬂﬂg&@@“ﬂlon sensi ti v?%ﬁ%ﬂ]{a}én in which a black col orant
is di spersed n a substrate and 15 then dri ed, and the resulting
coating filmis 17Yadi ated (hereinafter referred to as osed") with

radiation via a RHOHAEHEK 25T HVE deQMPEBI T RENT FPR BPIQ&Ke SISThi ng a

desired pattern. However, such a black radiation sensitive conposition 20
requi res use of a substantial anmpunt of the black colorant so as to
enhance |3 ghTeshnékdilngipddperties of the black matrix or spacer to a
sufficient degree,_and since the exposed _radiation is absorbed by the

colorant, there naTB?eH"T%F%&:&Pé’en&%ﬁﬁflr@’ﬁSﬁ th& refiatirPeSeRIEhtYey of

the radiati oeofnPoaét&Ba e02t dngh dék e el shaid derlay %%&%%ﬁlr&%&hﬁsa%ﬁ ace
toward the bottomof the coating film(i.e., toward the vicinity of the

surface of tBebdabkt mata)ix Aslda(qresamce:a ﬁmgraaecwlorlfﬁshtércum@yimfa
proceedi ng of curi.n reactl th coat i is liable to gradually
I ncrease froﬁ??ﬁg &&9?‘3‘ ec§(¥5t rbd" %S ﬂ:?e jr‘nJe %by causi ng such

probl ens g haBathkgrodfdelaged pattern nmay partially peel off or |ost due to

| ow adhesion of the forned pattern to the substrate and that the
devel oped pattern BRBERSOEBEE . piiy SFE8E tR Ppetuicesa blackamatrix or spacer

for a color filter by use of a black radiation sensitive
composition, the radiation sensitive composition in which
a black colorant is dispersed is coated on a substrate and
15 then dried, and the resulting coating film is irradiated
(hereinafter referred to as "exposed") with radiation via
a photomask so as to develop the film, thereby forming a
desired pattern.
However, such a black radiation sensitive composition
20 requires use of a substantial amount of the black colorant
so as to enhance light shielding properties of the black
matrix or spacer to a sufficient degree, and since the exposed
radiation is absorbed by the colorant, there naturally occurs
a phenomenon that effective intensity of the radiation in
25 the coating £film gradually decreases from the surface toward
the bottom of the coating film (i.e., toward the vicinity
of the surface of the substrate). As a result, a degree of
insufficiency of proceeding of a curing reaction in the
coating fiim is liable to gradually increase from the surface
30 toward the bottom, thereby causing such problems that the
developed pattern may partially peel off or lost due to low
adhesion of the formed pattern to the substrate and that the
developed pattern shows poor physical properties of the

coating £film after heat treated. Further, the conventional



coating filmafter heat treated. Further, the conventional 2 black

radi ati on sensitive conposition also has a problemthat residues and scuns
are liable to occur in unexposed portions on the substrate. In addition,
the black radiation sensitive conpositign also has a problemthat when an
obtained color 5 filter is assenbled intd a di spl ay panel, display defects

Tvent 1o AnbBEsaHs TRt pehediive canBRaflehiyh Bfs bast e et

sensitive coppesiduesnafdrscuni adle Leabse ¥bicdtur 19 @Rekpesbarporthems
assenbled into a disglay panel ., does not cause display defects such as
sticking, haShdhf gHPEEGRAEE- of nAAdh tHamnERe PIAGK Fadiaiioarsersbbive
pattern surf sdly S resj n I n P L ons on
B ubst ot ¢, Congostoy e iauRas] A beNBTeRl EndE MReh bl LB EREREGREISEN

t he substy at €idtetrhést assealblée dntpnmantdisyans garne oldiswldnheid¥obtens
Firstly, the present invention conprises a radiation sensitive conposition
for a bl ack PESPs@S(REAEKARG &T ey d@ble e R&FY%- as "first invention")

whi ch conpri §§6b?§§vnsat%0b%pisgl% ﬂt&{@iﬂg,& k pigment, (B) an al kali

sol uble resin, a multifunctio nmonomer an D a
phot opol yneri zat i ohni obtieatopf wher presend davemndriton A)s it phiepeisac by a

di spersant contai_ni,ng a _compqund havin n_ uretha bond. 25 Secondly, the
or csent 1 nvoRGraR Aolp PERR NG RAHY AP A (1 o ROhERT 17 B LrD &

bl ack remg st patitecailaailyewnansassendleadih@ods d$8p08¢ paNEN! i @Fey Rbtt he
first invention, wherein the conpound having an urethane bond which is a

di spersant c&ppses8dsplaynfefiasimisurhaoidsiciging ndtrsn vigh dearee
PO o el Edhl RAMAL A, DRI ol ARoAT LAY JRf Lo
sensitive conpedilly eaukes addiflies efidisduity einaii&Xpdd&d® portions on

a substrate, and provides a pattern which shows excellent

15 adhesion to the substrate at the time of development.

Means for solving the Problems

Firstly, the present invention comprises a radiation
sensitive composition for a black resist (hereinafter also
referred to as "first invention") which comprises (A) a

20 colorant containing a black pigment, (B) an alkali soluble
resin, (C) a multifunctional monomer and (D) a
photopolymerization initiator, wherein the colorant (A) is
dispersed by a dispersant containing a compound having an
urethane bond.

25 Secondly, the present invention comprises the
radiation sensitive composition for a black resist
(hereinafter also referred to as "second invention") of the
first invention, wherein the compound having an urethane bond
which is a dispersant comprises a compound which becomes

30 insoluble in a polar solvent after heat treated at a
temperature of not lower than 150°C for at least 30 minutes.

Thirdly, the present invention comprises the radiation
sensitive composition for a black resist (hereinafter also

referred to as "third invention") of the first or second



referred to as "third invention") of the first or second 3 invention,
wherei n the conpound havi ng an urethane bond which is a dispersant
conprises a conpound which has an acid value of 5 to 25 ngKOH g and an
.amne value of 0 ngKOH g. Fourthly, the present invention conprises the 5
radi ation sensitive conposition for a black resi st (hereinafter also
referred to as_"f urth lLLhvent i ") of the fII’St se d i ye ti,on
wherein the %%Yr%ogna hav(/l}en%e%h%pl&r ecfr?%oun% A W cﬂ ulrseqtgl% esg PEAfch
conprises a £oMPAiPpeMailt cdapra’exhnConPbufdaihicH tadb aAU¥OHE grange an
acid value of 10 0 Fifthly, the present invention conprises the

KOH g.
radi ati on s®fsPt F?eggoﬁﬁ§gﬁt’ﬂoﬁnpolanaamj@@x VaEdiest0f Hbr“!ﬂ#%lf%r al so
referred to as "figil-{Q g{;ttﬁg"%reéea@elmeatmoae 1 dnr fourth
on WhIC

i nvention, wherein the cofrpoun aving an urethane 157b is a

di spersarst coafilasésnaseaspdire wompostizsionn fiot taagelaak emdseit of not | ower

than 80% Sixthly, the present invention conprises the radiati gnofsensi tive
S

conposi tion fB?rﬁlBPQEﬁ r@LFQTeFRFES R KT &S alfé’b‘rtrheF'BVFBHlPB stR¢ h
invention") gf gheqki Ebonaec.iﬁ%nttllahr dwh%@élqyrﬂﬂb o 7deInd m&@%’&@téﬁm D ENT

wherein the colorant (A) contains C NT RED 177 and C

BLUE 15: 4 andteth@nelbonthmi/ENﬁSBELdis]:ﬁa:&aﬂ‘heomerm'elsamcampom'ndlm:lclhere| n
refers to a visible radiat n utr |oI hHradlaélon Itralolet
25 radi at i on*@§n3B E{E%PSnVBIé N> XP a a‘f‘?g 67 2he 7B k%‘“ ‘r‘n’:“af? r,

the present bnwgRbuog.W I | be descrl bed in detail. (A Col orant A col orant
in the present invention conprises a 30 colorant containing a black
pi gnent. The bl ackFpEEhdNr EhpPpessateteen honsiisae theckad trhyoRo use

of a col or fggbsg\}g%gr %népggﬁﬁohn%gag'819&k°{r99ﬂ~.€ PAOPENL a PE HBY1 0§ ONE

or a mxture 0
referred to as "fifth invention") of the first, second, third

or fourth invention, wherein the compound having an urethane
15 bond which is a dispersant comprises a compound which has
a voltage retention of not lower than 80%.

Sixthly, the present invention comprises the radiation
sensitive composition for a black resist (hereinafter also
referred to as "sixth invention") of the first, second, third,

20 fourth or £ifth invention, wherein the colorant (A) contains
C.I. PIGMENT RED 177 and C.I. PIGMENT BLUE 15:4 and/or C.I.
PIGMENT BLUE 15:6.

The term "radiation" used herein refers to a visible

radiation, an ultraviolet radiation, a far ultraviolet
25 radiation, an electron beam, an X radiation or the like.

Hereinafter, the present invention will be described
in detail.
(A) Colorant

A colorant in the present invention comprises a
30 colorant containing a black pigment.
The black pigment can be selected as appropriate
according to use of a color filter and may be an inorganic
or organic pigment or may be one or a mixture of two or more

of these inorganic and organic pigments. The black pigment



.of these inorganic and organic pignments. The black pignent 4 in the
present invention is preferably a pignent having high color developability
and heat resistance, particularly a pignment having high thermal
_deconposition resistance, particularly preferably carbon black and/or a
combination 5 of two or nore organic pigfents. |llustrative exanples of the
carbon bl ack,used in the resent, I nyentio ude furnace bl ack such as
SAF, SAR. 16, 11 e pieghnty ShVRERLoncYS B arglsl ¥ pagARE R REPLEREE S

FEF HS,  SRFooSRE- bbefBhab118gF antChedt 343 Althi¥Shadiiiuboy agk 10
such as FT and MrI; and acetyl ené bl ack. These carbon bl'acks can be used
solely or |npagmentuhev1o§ hﬂuhothngmal Readmposiiijastresisfaryanpl es of

bl ack i norgan bl ack, whi ch are used in the

h
5K st SR Er PR Ry pas  tepki Y i Bett RS Al AR e

Cu- Fe- M\n soxi g¢ and arsyla&-aebh@alﬁll@clpilngtg)m de. These inorganic pignents
can be used solely or in adm xture of two or nore. 20 Further,

illustrative exanplk%uﬁﬁr@héVGr%ﬁ@mﬁl9$gﬂﬁnﬁhﬁ caden Rlagk Bﬁégehﬂ the

invention in o] S rd t Col or
I ndex (C.I. Skggngh%@&gﬁgf?%eqﬁﬁ%i y O?Efﬁ%?gggﬁ ‘%%f%UréR?S Sh¥ < petific
exanpl es thmsmaf ISKE Lk, tmmremsr ONAH e GIAR LIS CHAEFHsndaw,( EEF )menber S

as set forth bel ow Pl GVENT YELLOW 12, . Pl GVENT YELLOW 13,
C. 1. Pl GVEAFFRF?EL%@NTM SéF |1-S PﬁEaR‘/EﬁFF YB-Baw and I‘b3151'PFMN¢NELR%«/ 20,

C i e bertoes i BGRRNTONSE e | haewr verLow

109, 30 C. |I. PI Gmsyaammm,acms kcanPbeNEEd WellleQ »381in QdnixBLBVENT
YELLOW 139, Pl GVENT YELLOW 150, C. |. PIGVENT YELLOW 153, C. |I.
Pl GVENT YELL@J’GV IB& OF MPTems QVENT YELLOW 155, C. |. PIGVENT YELLOW 166,

and C.I. PIGVENT YEiEEME£68i11ustrative examples of black inorganic
pigments other than the carbon black which are used in the

15 present invention include metal oxides such as a black
titanium oxide, a Cu-Fe-Mn oxide and a synthetic black iron
oxide.

These inorganic pigments can be used solely or in
admixture of two or more.

20 Further, illustrative examples of the organic pigments
used in the present invention include compounds classified
as pigments according to the Color Index (C.I.: published
by The Society of Dyers and Colourists). Specific examples
thereof include those provided with color index (C.I.)

25 numbers as set forth below, i.e., C.I. PIGMENT YELLOW 12,
C.I. PIGMENT YELLOW 13, C.I. PIGMENT YELLOW 14, C.I. PIGMENT
YELLOW 17, C.I. PIGMENT YELLOW 20, C.I. PIGMENT YELLOW 24,
C.I. PIGMENT YELLOW 31, C.I. PIGMENT YELLOW 55, C.I. PIGMENT
YELLOW 83, C.I. PIGMENT YELLOW 93, C.I. PIGMENT YELLOW 109,

30 C.I.PIGMENTYELLOW110, C.I. PIGMENT YELLOW 138, C.I. PIGMENT
YELLOW 139, C.I. PIGMENT YELLOW 150, C.I. PIGMENT YELLOW 153,
C.I. PIGMENT YELLOW 154, C.I. PIGMENT YELLOW 155, C.I. PIGMENT
YELLOW 166, and C.I. PIGMENT YELLOW 168;

C.I. PIGMENT ORANGE 36, C.I. PIGMENT ORANGE 43, C.I. PIGMENT



C |I. PIGVENT ORANCE 36, C. | - PIGVENT ORANGE 43, C. |I. PIGVMENT 5 ORANGE
51, CI. PIGVENT ORANGE 61, and C. I. PIGVENT ORANGE 71; C.|I. PIGVENT RED
9, CI. PIGVWENT RED 97, C.I. PIGVENT RED 122, CI. PIGVENT RED 123, C I.

Pl GVENT RED
"PI GVENT RED
RED 215, C.
254; C 1. PI

149, C. I. PIGVENT 5 RED 168, C.|. PIGVENT RED 176, C.I.

177, C.1. PIGVENT RED 180, C> . PIGVENT RED 209, C. |. Pl GVENT

braNFE Por 5 To, PERMERRTOGMEE b g <BALE b QUEHMEEFAG 5

C |. PIGVEN$1BLUE 15, C. |. PIGVENT BLUE 60, C. |. PIGVENT BLUE 15:3,
C.I. PIGVENT BLUE 15:4, and C.I. PIGVENT BLUE 15:6; C. I. PIGVENT GREEN 7,

and C.|. Pl GVENT BREMRNIGRED 19, @ -GVENTGRBARED Hhd ©.1. FIG@UENT BROWN

25; and 15
pi gnents can

to the col or
exanpl es of

cal ciumcarb
gl oss white,
solely or in

RED
9;

. lf}ﬁ?i% . d Cd. 7 h ni c
ggg’gglebte or ugé %gg'é%%ﬁbgi#gggwggﬁgéggb Sbgéﬁﬁﬁa Sired
hue as a %l arEDr @sigst C. Il.n PIGMENTERED 176/, 1ON, PEGNENT iRED a1ty, peef er abl e

organic pignent is a mxture of C.1. PIGVENT RED 177 and C.I. 20 PI GVENT
BLUE 15: 4 an8EGMENT| RED| BENE BLUBIEHMENT REP13Q9, Gl < PHISMENT RED BES added

gng i thﬁﬁ?:pé &4 | RVENt E?&MﬁﬁTr iz[PP,- anld H?&(%%&’ﬁg T
such an extender 1 nclude barium sulfate,’ barium carbonate,
BEBBt @2543i | i ca, basic magnesi um carbonate, 25 alum na white,

satin white, and hidrotalcite. These extenders nm

Cadmi RIGMENT VIQLET

be used
S RFGMENT, YIOUES a3, 90 BIGHENT WFOLRE unt

of genergdly.q,to 100 parts by weight, preferably 5 to 50 parts by weight,
nore 30 preferably 10 to 40 parts by weight, based on 100 parts by weight
of the bl ackCpiIgnRhEMENT BI{E d5qsenl . iHVGRNTBLUENGO bIGck. PEGMENT BRUEt he

extender, in

15

20

25

30

13998 2385 prcEnt Bt 1414 W o St TAF&ENT BLUE 15:6;
C.I. PIGMENT GREEN 7, and C.I. PIGMENT GREEN 36;

C.I. PIGMENT BROWN 23, and C.I. PIGMENT BROWN 25; and
C.I. PIGMENT BLACK 1, and C.I. PIGMENT BLACK 7.

These organic pigments can be selected for use as
appropriate so as to obtain a desired hue as a black resist.

In the present invention, a particularly preferable
organic pigment is a mixture of C.I. PIGMENT RED 177 and C.I.
PIGMENT BLUE 15:4 and/or C.I. PIGMENT BLUE 15:6.

Further, an extender may be added to the colorant in
the present invention as required. Illustrative examples of
such an extender include barjium sulfate, barium carbonate,
calcium carbonate, silica, basic magnesium carbonate,
alumina white, gloss white, satin white, and hydrotalcite.

These extenders may be used solely or in admixture of
two or more.

' The extender is used in an amount of generally 0 to 100
parts by weight, preferably 5 to 50 parts by welight, more
preferably 10 to 40 parts by weight, based on 100 parts by
weight of the black pigment. '

In the present invention, the black pigment and the
extender, in some cases, can be used with their surfaces

modified by a polymer.



nodified by a polynmer. 6 - Conpound having an urethane bond which is a
di spersant The colorant in the present invention is dispersed by a

di spersant (hereinafter referred to as "conmpound having an urethane bond
which is a dispersant”) containing a conpound 5 having an urethane bond.
"The urethane bond is generally representéd by a formula R NHCOOR

wh in Rand,R t | | t
monoval ent. o GOTBOARBASBHEATE GFohneRe dnerd i hoRybal £l SURREE o7 oup

i's bonded to a grope hewid¥an® 1aﬂtweegba§enl@omﬁvehtaoarQgpdi)w@fsé&asythe
group having an urethane bond can present in a |lipophilic group

and/or a hy@r6§ﬁper§agto&berﬁlnn6ugmnmgﬁq;nﬂﬂnuq;&ﬁ]qumpnunﬁthﬁnnnmhlch
5 e Sl LGRS IGTED) 4 84 BofB o3 S SIEARL 8 Syffo R 1 o

t he conpound having an ure spersa nor e
ur et hane sbondaviag Aa upeehane bonidhe conpound havi ng an urethane bond
which is a dispersant. Wien two or nore urethane bonds are present in the

conpound havi ng anTRe &edhensoRandnttAeneraldiyspepsasentedly arf sk bonds
my be the SRORHOEBL ﬁf-ewﬂ%gezg RUEH 2 € OSRE "L AL O 2 W aé;m&@ond

which is a | spersant may or exanple, a cat I c dispers
ani oni ¢ di spelsaeytlia owaromad i mpaovamendlrompoamytm]qnt orgdnipeyseunp ,
Further, it may al so take such a structure as a silicone-based

di spersant ofnd ¥he RN OFgaRiG, aroLR: lsw‘%%%ﬁ&ﬁdgﬁavpﬁgawg

Urethan@ipo”Qn“@fé@hhﬁeaboHBSBEV§a§£oﬁﬁno@ﬁe£h@ﬁéﬁt€ﬁéZ§Po@ﬂ KA1 R§ el
nore of the follow ng properties, i.e., whether it can be insolubilized

by heat treanrebthangnborddl, cande areadnie maublannhwénpageougoan@t@m i on.

A5 Lhe Comolyhathng1 38 dEEIDANE SN LT Badsnd 8REGFERRANE bona
N, N-di met hyl #pLeAni€éea dispersant, and can be present in a main chain
and/or a side chain of the compound having an urethane bond

15 which is a dispersant. One or more urethane bonds can be
present in the compound having an urethane bond which is a
dispersant. When two or more urethane bonds are present in
the compound having an urethane bond which is a dispersant,
the urethane bonds may be the same or different.

20 Such a compound having an urethane bond which is a
dispersant may be, for example, a cationic dispersant, an
anionic dispersant, a nonionic dispersant or an ampholytic
dispersant. Further, it may also take such a structure as
of a silicone-based dispersant or a fluorine-based

25 dispersant.

The compound having an urethane bond which is a
dispersant can be characterized by any one or more of the
following properties, i.e., whether it can be insolubilized
by heat treatment, an acid value, an amine value and voltage

30 retention.

As the compound having an urethane bond which is a
dispersant, a dispersant which becomes insoluble in a polar
solvent such as N,N-dimethylformamide,

N,N-dimethylacetamide, N-methylpyrrolidone or



N, N-di net hyl acet am de, N-net hyl pyrrolidone or 7 y-butyrol actone after heat
treated at a tenperature of not |ower than 1500C, preferably 150 to 2500C,
for at least 30 mnutes, preferably for 30 to 90 m nutes, is desirable.
Further, as the conpound havi ng an urethane bond which 5 is a dispersant,
“a dispersant having an acid value of 5 td 25 ngKOH g, preferably 8 to 20
ngKOH/ g, and an am ne value of O ngKOH g or a di spersant having an am ne

val ue of 5 ttbutyrRAsiene REter et strerbed yka tEMReRR BT & c?E RRF ue

of 0 myKOH g hgeflephaRbl So0° &0 prEHELEBly 8501 PE £9FPEUNELRAYE N 28t U@L hane
bond which 1s a dispersant, a di spersant having a voltage retention of

not | ower thmbn8beés, ppeefeabblyndior Glerta [#dn B5Ktes, dssidedbirable.this
case, the voltage ntion i §chmeasured a retentt' on tjne._of .1%.37
| gV

1 it
mmec. on a |iquid TYSERSF - S Ehe SouRenhg v g Ak UEFthaBenRPR&MR A ai ned

by applyisng 8ssgl gisp8rsane, sHrdidgerhnthRadihgt At 8ciliNPasQbUbE 0H Havi ng
been prepared by dissolving 1 w% of the conpound having an urethane bond
which is a deBpegkaH{gi npaefexally 8f tocdnsmIKORNT s, ard AR AMbNe IR ant ,

of the radiajlo YR 1] .the_pr ' tien e
surface of %ﬁegsﬁ%&@?zge&%a%i %ggggé%%{a?t%gg%%eagl %@?HéiJanYﬁ%rér’rgds {Q
t hereon; dry2sgmgReH7pp! peefadabilyod @ 20 hyKoH /g a2 athtdamdacid | value
irradiating the coati n9 filmw th a_radiation; and post-baking the
resul ting suB8tPamgkQH/g déndesim@bdef about 25 200 to 250*C.

|11 ustraty ve exanppgsiRbrSued t%ecgaiﬂ?U{lﬂdhﬁé{%gﬂ %h u'ifee‘c%*&%réegpﬂa%ﬂ‘béﬁh I's
a di spersant include reacfion products of a |?socyanate and/or a
triisocyanat tsamdlispen yast cra dispewsanthdévdng agvolipage naeterhiloandf or a

AR T L T N IO,
di i socyanat eges@rfbile .Pengeiierd casdl, EREVAIPE£géHétention is measured,
benzene-1, 4-di i socyanat €;
with a retention time of 16.7 msec, on a liquid crystal cell
15 assembled by use of a substrate obtained by applying a
solution to a surface of the substrate, the solution having
been prepared by dissolving 1 wt% of the compound having an
urethane bond which is a dispersant in a mixture of
constituents, excluding a colorant, of the radiation
20 sensitive composition of the present invention, the surface
of the substrate having an indium oxide (ITO) film formed
thereon; drying the applied solution so as to form a coating
film; irradiating the coating film with a radiation; and
post-baking the resulting substrate at a temperature of about
25 200 to 250°C.

Illustrative examples of such a compound having an
urethane bond which is a dispersant include reaction products
of a diisocyanate and/or a triisocyanate and a polyester
having a hydroxyl group at one end and/or a polyester having

30 a hydroxyl group at both ends.

Illustrative examples of the diisocyanate include
aromatic diisocyanates such as benzene diisocyanates, e.g.,
benzene-1,3-diisocyanate and benzene-1,4-diisocyanate;

toluene diisocyanates, e.g., toluene-2,4-diisocyanate,



toluene diisocyanates, e.g., toluene-2,4-diisocyanate, 8

t ol uene- 2, 5-dii socyanate, toluene-2,6-diisocyanate and

t ol uene- 3, 5-di i socyanate; and xyl ene diisocyanates, e.g.,

1, 2-xyl ene-3, 5-di i socyanate, 1, 2-xylene-3,6-diisocyanate,

1, 2-xyl ene- 4, 6-di i socyanate, 1, 3-xyl ene-38, 4-diisocyanate, 5

1, 3-xyl ene-2, 5-dii socyanate, 1, 3-xylene-2,6-diisocyanate,
1,3-xy|ene-4?8lH?P§GEyéﬁgﬁé?ofyﬂpﬁ§FenépﬂPﬁﬂﬁW%mﬁiﬁ%ﬁﬁQEYaQﬁﬁF and

1, 4-xyl ene- 287 Lh808Y 30218 s MpanAtel;© anld Liy3len@l 1448 s SR 65 Ofe 1€,

triisocyanate include aromatic triisocyanatés such as bénzene
triisocyanat és2-8ydeneiQ,bedidsocyanatet,r ili, 2octydeaes,3, 6-diisocyanate,
benzene-1, 2, 5-triisocyanate,...and benzene-1,3-, 5-triisocyanate: toluene
UriT sooyanat Ls 2 xg I8 domG B0y BRRR T 1A ydene - 2 A Sy aratt

t ol uene- % 3, ¢- grkiy3earanate ailigloegatrated. 1-,Biy@mEAMlE.diisocyanate,
tol uene-2,4,6-triisocyanate, toluene-3,4,6-triisocyanate, 15 and tol uene-
3, 5, 6 -trilsdcyahane:-4anddjsesyangtiesodydnavdene& . J-diisocyanate,

1, 2-xyl ene- 3a§5161t El.'-'x 9.%¥1%Q3t,96’- dijli.:sé:cg,é:nglz% 3, g,te%hkvgjjlseocﬁarl%{sgc,r%ve

1, 3-xyl ene-2,4,5-triisocyanat’e, ne-"2, -t sdcyana

1, 3-xyl ene- 3edampllesi oEC taRAlteiisbchrandtenanthde tatdi®Ey@nat e, and
1,4-xylene-2,3,6-triisocyanate. These diisocyanates and triisocyanates can
be used sol &F}igpcyanadsisxSick & bRz iElisoryanatrRs,; ¢t%ustrati ve

exampl sy Of bAZARLYE3Le B2 Mo il OBn ALY 3 N LNCLAaRED, oS

i ncl ude pol yl'actones “having a hydr group at one en ends, such
as a pol ycapndl aenaeaehkayidnd -t diidroepdnapresupt aluame enti sochabhtesnds, a

pol yval erol act one hayi ng a_hydroxyl group at one end 30 or both ends, and a

pol ypr opi ol aét 8ne ﬁ&é?ﬁ eézhfdﬁgg%i%%Qﬁﬂ%n%ﬁebne end or both ends; and

pol ycondensatpl@epel-2e3t, ¢ -¢ r a0 dihna e, drddter® 1 25 - OFE] £oEy &ia O h

ends, such as a polyethylene terephthal ate having a hydroxyl group at one
toluene-2,4,6-triisocyanate, toluene-3,4,6-~triisocyanate,

15 and toluene-3,5,6-triisocyanate; and xylene triisocyanates,
e.g., 1l,2-xylene-3,4,6-triisocyanate,
1,2-xylene-3,5,6-triisocyanate,
1,3-xylene-2,4,5-triisocyanate,
1,3-xylene-2,4,6-triisocyanate,

20 1,3-xylene-3,4,5-triisocyanate,
l,4-xylene-2,3,5-triisocyanate, and
1;4-xylene-2,3,6-triisocyanate.

These diisocyanates and triisocyanates can be used
solely or in admixture of two or more.

25 Further, illustrative examples of the polyester having
a hydroxyl group at one end or both ends include polylactones
having a hydroxyl group at one end or both ends, such as a
polycaprolactone having a hydroxyl group at one end or both
ends, a polyvalerolactone having a hydroxyl group at one end

30 or both ends, and a polypropiolactone having a hydroxyl group
at one end or both ends; and polycondensation polyesters
having a hydroxyl group at one end or both ends, such as a
polyethylene terephthalate having a hydroxyl group at one
end or both ends and a polybutylene terephthalate having a



end or both ends and a pol ybutyl ene terephthal ate having a 9 hydroxyl
group at one end or both ends. These pol yesters having a hydroxyl group at
one end or both ends can be respectively used solely or in adm xture of
two or nore. 5 As the conpound having an urethane bond which is a

“di spersant in the present invention, a réaction product of an aromatic

di i socyanate_and a

ol yl act one havin xyl roup at one end and/or a
pol yl act one ’HX@FR&YQ ﬁ%&%’xﬁt §Psu 5" %tm:bé qbrf'dkdsfg’s preferred, and a
reaction product ofhésé QdBes tdr&linSAGRRAGARBYYE PRLYS AN SnaCtRBSRAVI NY
a hydroxyl group at onceﬁ end and/ or q'}k‘flycagrol agt ogh)fe&hgw ngna hydr oxyl

group at bobﬁtbnégdisscparbﬁc@tﬁ&@leyctpw&fle?r need Swels XY orxanmadsivturee
conmpound havi pg.an §r eth bond which is a dispersant having at |east one
of the for e98| ng 8p3rt|es i ncl ude, by trade nanes, EFKA-46 and

EPKA- 47 (products mé§ Eﬁ.‘%@ﬂ@ﬁhﬁa' RavBnY. hn BireReEke t(qud)dHrP:lIcl'ins BrK
Cheme. ), and DI SPERON (product of KUSUMOTO CHEM CALS, LTD.). A weight

aver age nol eéi&FEPrﬁEPQhﬂ-n(HBFePFlaFFEF PpveRtéPRedat BeAGt oV Preduetsetd in
terms of pol ygty. rg;,acéﬁ %€ IET’% I @)
of the corrp%ﬁn aw%élg%a:tl'n ur ane égn A\#" sf%?%ﬁ’gr an q&f@&fi@

present invegrbup a4t openendldnd HoP@0podykactofie havihgraahiydréx900gtoup
20, 000. 25 In the present invention, the conpound having an _urethane bond

which is a dRERLRPES-Ls DRefprnedoppfia areaqh%%améupfé F att@leeneopre.
h d
The conmpgyin d.haagbegaﬁatwehaaa ow&m tSnén ts‘%rae?grﬁﬁf‘ﬁ&?%ﬁ%an

anount of genera to 10 parts y weig
parts by wei glhtqnermmi pndf/@mabllyomamrénaqa'aone Hawvimg ghhydbasgd gnodpO

Bount of 1 RS BESBoSRAhAR RG S A S IREHh | & di spersant
Specific examples of the compound having an urethane
bond which is a dispersant having at least one of the foregoing

15 properties include, by trade names, EFKA-46 and EFKA-47
(products of EFKA Chemicals, B.V.), Disperbyk (product of
BYK Chemie.), and DISPERON (product of KUSUMOTO CHEMICALS,
LTD.).

A weight average molecular weight (hereinafter

20 referred to as "Mw") expressed in terms of polystyrene and
measured by gel permeation chromatography (GPC) of the
compound having an urethane bond which is a dispersant in
the present invention is generally 5,000 to 50,000,
preferably 7,000 to 20,000.

25 In the present invention, the compound having an
urethane bond which is a dispersants can be used solely or
in admixture of two or more.

The compound having an urethane bond which is a
dispersant is used in an amount of generally 0.5 to 100 parts

30 byweight, preferably 1l to 70 parts by welght, more preferably
10 to 50 parts by weight, based on 100 parts by weight of
the pigment in the colorant. In this case, when the amount
of the compound having an urethane bond which is a dispersant

is smaller than 0.5, the stability of the pigment dispersant




is smaller than 0. 5, the stability of the pignment dispersant 10 is |iable
to deteriorate, while when the anount is larger than 100 parts by weight,
properties such as developability as a colored resist nay be inpaired.
Further, in the present invention, the conpound having 5 an urethane bond
“which is a dispersant can be used in corbination with a dispersion

i stant. An f the ab di S i stant i .
Dhthal ocyant TR LERR: £0 APEeERREERa WBs1e FRET thisoPRO B (iRe ARAT
copper pht hatisy apark® syl GeNiEt AcHEoEOFPOEBs e | dif @ et@ARYability

pht hal ocyani ne sul fonic acid, copper phthal ocyani ne ammoni um sul fonate,
copper pht ha®cyaeeheredt reabshymaknbei dmpgdiredonat e, copper

phi hal ocyani ne_{ et aebtyl aTiPBh 4Bl L0306 e AR 1B HRLSENA HdiFing

tetra-n- propyl anmonium sul a copper

tetra-i-pgropym aif@thafe Sbbhanehéchald a0pRSDhe ANy Y Ased in
tetra-n-butyl ammoni um sul fonate. These copper phthal ocyani ne sulfonic acid
conpounds ceembinatiensyiEhyacfipReagarrt @ssigtanto or nore. The

dijsher st on asSi St 5{ ehanBIBNIALhY i3k b1 HUATYILes 201 8h e ol ALSRL, L D2

20 parts by weight, prererably not Targer y wWelg nor e
preferably noithatgeyahina S5ulfentie hgideicghtpounsked on 100 parts by wei ght
of the pignent in the colorant. (B) Al kali  Soluble Resin 25 _As the al kal
sol ubl e resin in tTREGHELRRXIPRARSE iU, the, APV iGPRRGT P thadpoy@nine

appropr n@t € #s1£0R8caicill E8MpSEHYUE 1ndIudel ddfed Yntha S} BNE (A and
Is soluble in a devel oper, particularly preféerably an alkali devel oper,

whi ch i s usesulfenpeodaiflngcappeacphthadiocyandne smameyiungGsulkord kel i

soluble resin in th resent_invention i referably a,resipn having a

car boxy! | or GUFPPR GYpnfe A thvdATEISAT THFERRLPr GORSHI y

referred to gsthataeParyhedtetpac®hydamindt iaP Fuiinatedf dppdhyl enically
phthalocyanine tetra-n-propylammonium sulfonate, copper

15 phthalocyanine tetra-i-propylammonium sulfonate, and copper
phthalocyanine tetra-n-butylammonium sulfonate.

These copper phthalocyanine sulfonic acid compounds
can be used solely or in admixture of two or more.
The dispersion assistant is generally used in an amount

20 of not larger than 20 parts by weight, preferably not larger
than 10 parts by weight, more preferably not larger than 5
parts by weight, based on 100 parts by weight of the pigment
in the colorant.

(B) Alkali Soluble Resin

25 As the alkali soluble resin in the present invention,
any resin can be used as appropriate as long as it can serve
as a binder for the colorant (A) and is soluble in a developer,
particularly preferably an alkali developer, which is used
in producing a black matrix and a spacer.

30 The alkali soluble resin in the present invention is
preferably a resin having a carboxyl group, particularly
preferably a copolymer (hereinafter simply referred to as
"carboxyl-group-containing copolymer") of an ethylenically

unsaturated monomer (hereinafter simply referred to as



.unsat urated nononer (hereinafter sinply referred to as 11 H carboxyl
-group -containing unsaturated nononer") having at | east one carboxyl
group and ot her copol yneri zabl e ethylenically unsaturated nononer
(hereinafter sinply referred to as "ot hﬁ) unsat urated nononer"). 5
Illustrative exanples of the carboxyl-group-containing unsaturated nonomner

i ncl ude unsaggggto%&&f_t?}%%%r_ dglﬁlc %C%Ql%s%lflma%%da@roxlghl 3G Having a

. t
met hacrylic aci t oni ¢ "acl racrylic acl ci‘'nnanmc¥acrd; 10

unsat ur at ed déastboxny icarboxyd (Eruhmprdndirotdes) cemdlyserhparie aci d,
mal ei ¢ anhydride, funmaric acid, itaconic acid, itaconic anhydride,

citraconic a&t@ylendcaddy UnsAfratRd monreksthergtnatier &48BLYr at ed
pol ycar boxyl e raerdy (NG AMMIL8Tsbdthfed Inodhepes of at least 3

mono( 2- acryl oyl oxyet hyl ) esters of unpol ynerizable di carboxylic acids or
nono( 2- ac¥ yl oyl oxy&iLhycrretéve examplas mdnd{h@ acryl oyl oxyet hyl ) succi nat e,

gﬂggg:gﬁ S?%?’rb%%é%oh l-?g%lﬁ:ale'l.r}laiéf% uzr?saturated monomer include
nono( 2- met hagngla@urateet Monddt3iBic d¥hids such as acrylic acid,
w- car boxypol ycapr ol act onenonoacryl ate and

( 0- car boxy pomethcatyddico @exigh o matdtaorid &ald, Theselaradoxlic-gebdp and
-cont ai ni ng t ur.at ed,.,npnonmers 25 can be used solely or in adm xture of
two or nore. %q%gira#ﬁ%r a ﬁ?’ust rati ve exanples of the other unsaturated

mononer igcl uwieadin@Ried AdidatdbRo it NdlsigsiChand siy&heded) MehBKI akyr ene,
o-vi nyl t ol uene,. mvi nﬁlt ol uene, - p-vinyltoluene, p-chlorstyrene,

o- met hoxyst yFe&138C AR mdtdbY S 13RS 1 e Nt WAL pedide, 1tAgERdC acid,
p-vi nyl benzyli_@%%icekﬂﬁ&dﬁiﬁ@,pcitﬁéP@SUl‘E”é}ﬁﬁ.a', y&i@%ﬁfGﬁESrénhg?i@&é‘f at ed
i as net hy

carboxylic ac esters sucC nmet hyl acryl ate, met hacrylate, "ethyl

acryl ate, etlapld meisaomilcatasid;
unsaturated polycarboxylic acids (and anhydrides) with a

15 wvalence of at least 3;
mono(2-acryloyloxyethyl)esters of unpolymerizable
dicarboxylic acids or mono(2-acryloyloxyethyl)esters such
as mono(2-acryloyloxyethyl)succinate,
mono(2-methacryloyloxyethyl)succinate,

20 mono(2-acryloyloxyethyl)phthalate, and
mono(2-methacryloyloxyethyl)phthalate; and
w-carboxypolycaprolactonemonoacrylate and
w-carboxypolycaprolactonemonomethacrylate.

These carboxyl-group-containing unsaturated monomers

25 can be used solely or in admixture of two or more.

Further, illustrative examples of the other
unsaturated monomer include aromatic vinyl compounds such
as styrene, a-methylstyrene, o-vinyltoluene, m-vinyltoluene,
p-vinyltoluene, p-chlorstyrene, o-methoxystyrene,

30 m-methoxystyrene, p-methoxystyrene, indene,
p-vinylbenzylmethyl ether, and p-vinylbenzylglycidyl ether;
unsaturated carboxylic acid esters such as methyl acrylate,
methyl methacrylate, ethyl acrylate, ethyl methacrylate,
n-propyl acrylate, n-propyl methacrylate, i-propyl acrylate,



.n-propyl acrylate, n-propyl nethacrylate, i-propyl acrylate, 12 i-propyl
nmet hacryl ate, n-butyl acrylate, n-butyl nethacrylate, i-butyl acrylate,

i -butyl methacrylate, sec-butyl acrylate, sec-butyl nethacrylate, t-butyl
acrylate, t-butyl methacrylate, 2- hydroxi/et hyl acrylate, 5 2-hydroxyethyl
met hacryl ate, 2-hydroxypropyl acrylate, 12-hydroxypropyl nethacrylate,

3-hydroxypro acryl ate 3- hydr oxypr opyl nethacrylate 2- hydr oxybut yl
acryl at e, hPHPBYib{EF?haﬁ‘Eﬁ?Hé@PyI a-duty. %f&%@;ﬁiﬂyln ﬁ

3- hydroxybutmatggurl@i%ata otehaRegided. ol eonddd fgﬂﬁ;eéybuty'

nmet hacryl ate acrylate, ally ate, benzyl
nethacrylatesephbnyyl acryllatte,, ﬁhmmﬂutﬁilmaﬂhdanyiaﬂbrnm¥muyglhyI

acrylate, 2-nethox thy hacryl at e, tho di coI acrylate
ot horydh et hIPERGSE Py O DHET o SRS ¥ 1AE S A PR T A G Yo TS

acryl ate,s mﬁbﬁw&bk?tewbqnﬁletwa&%d@ haxs:f My ﬂﬁsmy&é PyoRyLENe

gl ycol acryl at e, hoxydi propyl ene gl ycol nethacryl , glycerine

nmonoacr yl at e2-BrArgkypaopyd mmhhmmnw%ﬂQﬂeﬂ&rhdeQanNQn!M gerpbayeic acid
am no al kyl ﬁebers suc anm.n ettgyl
ﬁ

T am noet hy! HePREZPHYRECBY LS Mt TA ALY Ry Pybytyl acrylate,
2-di met hyl anpnRgERSkIBLRFAr rﬂe@c‘tﬁcr&rﬁ’@ﬂom%&ﬁ&iﬂﬁﬁ acrylate,

2- am nopropyl met hacryl ate, 2- dlnethylan1no opyl acryl at e,
- di et hy| arrﬁnbﬁﬂé'wwﬂ?ﬂt’lﬂdcmt@ta@r %m&ww%% agEylate,

3-am no r
3-di net Ely am no%?%%y lb%tt é‘c?‘y unsa u%atlggyc% g#l c acig gl yci dyl

esters such metgbmydyﬂte abenlzgueaaﬁyllgtymﬂghzmtm'cmabﬁjrnatearwwlc
acid vinyl esters such as vi nyI acet ate Vi gf 30 pro i onate, vinyl
butyrate, an8SF¥ARtepe RISV, ™ %%l v?ﬁ?YlﬁEthl

ettt S LR st
acrylate, methoxydiethylene glycol methacrylate,

15 methoxytriethylene glycol acrylate, methoxytriethylene
glycol methacrylate, methoxydipropylene glycol abrylate,
methoxydipropylene glycol methacrylate, glycerine
monoacrylate, and glycerine monomethacrylate;
unsaturated carboxylic acid amino alkyl esters such as

20 2-aminoethylacrylate, 2-aminoethylmethacrylate,
2-dimethylaminoethylacrylate,
2-dimethylaminoethylmethacrylate, 2-aminopropylacrylate,
2-aminopropylmethacrylate, 2-dimethylaminopropylacrylate,
2-dimethylaminopropylmethacrylate, 3-aminopropylacrylate,

25 3-aminopropylmethacrylate, 3-dimethylaminopropylacrylate,
and 3-dimethylaminopropylmethacrylate;
unsaturated carboxylic acid glycidyl esters such as glycidyl
acrylate and glycidyl methacrylate;
carboxylic acid vinyl esters such as vinyl acetate, vinyl

30 propionate, vinyl butyrate, and vinyl benzoate;
unsaturated ethers such as vinyl methyl ether, vinyl ethyl
ether, allyl glycidyl ether, and methacryl glycidyl ether;

vinyl cyanide compounds such as acrylonitrile,

methacrylonitrile, a-chloroacrylonitrile, and vinylidene



ethacrylonitrile, a-chloroacrylonitrile, and vinylidene 13 cyani de;
unsaturated am des such as acryl am de, nethacrylam de, a-chloroacryl am de,
N- ( 2- hydr oxyet hyl )acryl am de, N (2-hydroxyethyl) methacryl am de,

N-net hyl ol acryl am de, 5 and N net hyl ol met hacryl am de; N-substituted

‘mal ei m des such as N-cycl ohexyl mal ei mi del3 N phenyl nmal ei mi de,

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

N- p- hydr oxypeea®idet ei mi de, N-o-net hyl phenyl nal ei ni de,

N-m net hyl p | o de, . N.p- yl ei mj .

N o- ot hoxyPRORS PRtR b guid8g sBCle R sBaT M, Wedhacrypaniae,

N- p- met hoxy pliesnisrbatiydamidal,i phali-hyeaeoky@ied i anRgsamigd, as 1, 3
- but adi ene, isoprene, and. chl oro%ene; and 15 macronononers having a

monoacr yl oyl Ngk 6uRYSFoxgsibirdd Rethacsylagicsy A-matdyglacmptamide.
ol ecul arg chgj g, _ﬁggﬁﬁ%ﬂ_ﬁegﬂgﬁ?i%ﬁg%e;pol ynmet hyl acryl ate, pol ynet hyl
ty e, po

nmet hacryl ate, poly-n- acryla y-n-butyl nethacrylate, and
pol ysi | oxaneN-g2abshitetetihmaledsdidesasadhmaso Rercyclohdxy ek ianidd y or in

adm xture of _two or_nore. As the carbaxyl -group-containing copolymer, a
copol yner (hRrBRaRYLBR1IeIMLALaqN-9-Hyd 'OML“& 5 ai nl ng copol yner

(1)") of a 215-ﬁ@ﬁ?&f&kyﬁh@ﬂ@lﬁﬁ'lfe%ﬁid%g LSRR B SREY B a 1Y ] é S

conposed essentially of acryiic acid and/or methacrylic acid and contains
mono( 2- acr y| Byb em¢thiryphenydmadied mdide/. o N -mmmer iyl pheeniiplad esimidg et hyl )

Suce! Ty § TR ERRSE ANy b OO R PR .

consi stin acrﬁ'at e, r

2- hydr oxyet hylm-netibiiyphedyhydnedyaidey, aiwd hacryl ate, benzyl acrylate,
benzyl nethacryl ate, phenyl acrylate, phenyl nethacrylate, glycerine
nmonoacr yl at eN-BrpeEppHEFPhsRYHNAHedMde e,

aliphatic conjugated dienes such as 1,3-butadiene, isoprene,
and chloroprene; and

15 macromonomers having a monocacryloyl group or
monomethacryloyl group at ends of a polymer molecular chain,
such as a polystyrene, polymethyl acrylate, polymethyl
methacrylate, poly-n-butyl acrylate, poly-n-butyl
methacrylate, and polysiloxane.

20 These other unsaturated monomers can be used solely or
in admixture of two or more.

As the carboxyl-group-containing copolymer, a
copolymer (hereinafter referred to as
"carboxyl-group-containing copolymer (I)") of a

25 carboxyl~-group-containing unsaturated monomer which is
composed essentlally of acrylic acid and/or methacrylic acid
and contains mono(2-acryloyloxyethyl)succinate and/or
mono(2-methacryloyloxyethyl)succinate in some cases and at
least one selected from the group consisting of styrene,

30 methyl acrylate, methyl methacrylate, 2-hydroxyethyl
acrylate, 2-hydroxyethyl methacrylate, benzyl acrylate,
benzyl methacrylate, phenyl acrylate, phenyl methacrylate,
glycerine monoacrylate, glycerine monomethacrylate,

N-phenylmaleimide, a polystyrene macromonomer and a



N-phenyl mal ei m de, a pol ystyrene macronononer and a 14 pol ynet hyl

nmet hacryl ate macronononer is particularly preferred. Specific exanpl es of
t he carboxyl - group-containing copolyner (lI) include: 5 a copolynmer or
terpolynmer (hereinafter referred to as "carboxyl-group-containing

‘copol ymer (la)") such as a (neth)acrylik4acid/ benzyl (nmeth)acrylate
copolyner, a (neth)acrylic acid/styrene/nethyl (meth)acrylate copolyner,
10 a (neth)aE@iYmet ¥l dmetDrERFABER, PacCOPRORORETy |ig Pariisilarty a
(neth)acryliﬁ gf%ﬂ#ggthyl (meth)acryl at e/ pol ystyrene nmacronononer

copol yner, f acrylic acid/ nmethyl (meth)acryl ate/polynethyl 15

met hacryl at e nmacr Speaieic cepanyles, of thet bazboxlyilc groudy/-kentidining
(neth)acrylate/gol styreSe_ macr.onmononer copolymer, a (neth)acrylic
aci d/ benzyl €7@ ﬁYéEFyKﬁ eAPSLA€ENyl  net hacryl ate nmacr omononer copol ymer,

20 2 (meid) agr ybsy s oLV eecB R0 (LA SlbRilg (el acrylate

copol yner, a (ne acrylic aci erine nono(neth)acryl at e/ phen
(et h) acr yl at earbpsir}rgroupr cantmdninac cppod yaw/ ((la/)cex i suecl?5as

th | at heay! mal ei i d | ; t |
(her et ara) LheEhoabrs e el o pe A A A e SRR PRes {1y )
such as a (ngt pmaeathQYQQEdééihy@wﬁé%umet(ﬂw honfSt ) £d.8f bere |

(et h) acryl at e/ pol ystyrene nmacronononer copolyner, 30 a (neth)acrylic
aci d/ 2- hydr oggpohymegret h) acryl at e/ benzyl (neth)acryl at e/ pol ynet hyl

met hacr yl At e, MRGE AT ARG 1 cC 30T Tt yred el R DAC trhd fh ALY L ¥ ene/ benzyl
copolymer,
a (meth)acrylic acid/methyl (meth)acrylate/polystyrene
macromonomer copolymer,
a (meth)acrylic acid/methyl (meth)acrylate/polymethyl

15 methacrylate macromonomer copolymer,

a {meth)acrylic acid/benzyl (meth)acrylate/polystyrene
macromonomer copolymer,

a (meth)acrylic acid/benzyl (meth)acrylate/polymethyl
methacrylate macromonomer copolymer,

20 a (meth)acrylic acid/glycerine mono(meth)acrylate/benzyl
(meth)acrylate copolymer,

a (meth)acrylic acid/glycerine mono(meth)acrylate/phenyl
(meth)acrylate copolymer, or
a (meth)acrylic acid/glycerine

25 mono(meth)acrylate/N-phenylmaleimide copolymer;

a quaternary copolymer (hereinafter referred to as
"carboxyl-group-containing copolymer (Ib)") such as

a (meth)acrylic acid/2-hydroxyethyl (meth)acrylate/benzyl
(meth)acrylate/polystyrene macromonomer copolymer,

30 a (meth)acrylic acid/2-hydroxyethyl (meth)acrylate/benzyl
(meth)acrylate/polymethyl methacrylate macromonomer
copolymer,

a (meth)acrylic acid/styrene/benzyl
(meth)acrylate/N-phenylmaleimide copolymer,



(meth)acryl at e/ N-phenyl nal ei m de copol yner, 15 a (meth)acrylic

aci d/ styrene/ phenyl (neth)acryl ate/ N-phenyl nmal ei m de copol yner, a
(meth)acrylic acid/glycerine nono(mneth)acryl ate/styrene/ benzyl
(meth)acrylate 5 copolymer, a (nmeth)acrylic acid/glycerine

‘mono( et h) acryl at e/ st yrene/ phenyl (neth)bZrylate copolyner, a
(nmeth)acrylic acid/glycerine 10
nono(neth)ac?y{@?EF8F9F¥ﬁéFNﬁﬁﬁéﬁﬁﬁﬂﬁﬁéﬁﬁﬁﬁénd@poIyner, a (meth)acrylic

aci d/ glyceri Y ls s t I e/ benzyl
(neth)acrylap§e€g8§§gﬁ%?%ggﬁ(h§% ac%&%ﬁglggfé?éﬁgéé#ﬁ%é

nono( et h) acay(méthjjathyl ic( metidygdyeatimephenyl (neth)acryl ate copol yner,
15 a (meth)acrylic acid/glycerine nmono(neth)acryl ate/ net hyl

(et h) acryl a‘I‘%g?\I(BﬁEH@PH&V@PﬁFééWG&GWP&Q v ((Wé%)mf%t%ci d/ gl ycerine
nDno(net@)acegbgi;ﬁgrhydroxyethyl (meth)acryl ate/ benzyl (meth)acryl ate
copol yner, 20 a (methjacrylic acid/glycerine

nono( et h) acayl(methabyyidrey echyl/ glyeeriaer yl at e/ phenyl (neth)acryl ate

I : h || i d/ ql '
(r:rgﬁg( )r/rerrﬂ\) ag’f‘éﬂr{gk '@%gﬁhéaéﬁ%ﬂ#ﬁcere'/ %W&cr‘ﬂ%ﬁ@/%%%ﬁ mal ei m de
copol yner, acéyalymgggylic aci d/ gl ycerine nono(neth)acryl at e/ benzyl
(met h) acryl at e/ phen (meth)acrylate copolynmer, a (neth)acrylic

acid/nDno[2-Qnévﬁyhggyrﬁ}ﬁéx?@@ﬁﬂQLMQQHM%Re/glycerine 30 _

o e AL REPRTAK YR SAA SRB R A AF B 1 e

copol ymer, aa( (mébhaaeylid casicdyigigeierman eTaa(o@iddnddyt vl £f daneyhy 1
(meth)acrylate/benzyl (meth)acrylate copolymer,
a (meth)acrylic acid/glycerine mono(meth)acrylate/methyl
(meth)acrylate/phenyl (meth)acrylate copolymer,

15 a (meth)acrylic acid/glycerine mono{(meth)acrylate/methyl
(meth)acrylate/N-phenylmaleimide copolymer,

a (meth)acrylic acid/glycerine
mono(meth)acrylate/2-hydroxyethyl (meth)acrylate/benzyl
(meth)acrylate copolymer,

20 a (meth)acrylic acid/glycerine
mono(meth)acrylate/2-hydroxyethyl (meth)acrylate/phenyl
(meth)acrylate copolymer,

a (meth)acrylic acid/glycerine
mono(meth)acrylate/2-hydroxyethyl

25 (meth)acrylate/N-phenylmaleimide copolymer,

a (meth)acrylic acid/glycerine mono(meth)acrylate/benzyl
(meth)acrylate/phenyl (meth)acrylate copolymer,

a (meth)acrylic
acid/mono[2-(meth)acryloyloxyethyl]succinate/glycerine

30 mono(meth)acrylate/benzyl (meth)acrylate copolymer,

a (meth)acrylic acid/glycerine mono(meth)acrylate/benzyl
(meth)acrylate/N-phenylmaleimide copolymer,
a (meth)acrylic acid/glycerine mono(meth)acrylate/benzyl

(meth)acrylate/polystyrene macromonomer copolymer,



.(meth)acryl at e/ pol ystyrene macronononer copolynmer, 16 a (nmeth)acrylic

aci d/ gl ycerine nono(neth)acryl ate/ benzyl (neth)acryl ate/pol ynet hyl

nmet hacryl ate nacronononer copolyner, a (meth)acrylic 5

aci d/ nono[ 2- (et h) acryl oyl oxyet hyl | succi nat e/ gl yceri ne

‘mono( met h) acryl at e/ phenyl (meth)acryl atel&opol ymer, a (nmeth)acrylic

aci d/ gl ycerine nnno;neth acryl at.e/ phenyl  (neth)acryl ate/ N-phenyl nal ei m de

copol ymer, a2( MBERRABFFIILd CagcdAgjyseri@enmadidatbasaeiaiphenivl 10

(meth)acryl a Aggﬁﬁg | c
acid/glyceriE@égg2%%%%?%?%4?3?2&%?%%2ﬁ3¥3 Eneéh;égigqate po yﬁ%%hyl
met hacryl at ecopeipmernoner copol yner, a (nmeth)acrylic 15

aci d/ nono[ 2- th ryl oyl,oxyet hyl | succi nat e/ gl yceri ne
nnno(neth)ac%y ﬂ?éﬁﬁ?éﬁ Cral el M de copol ymer, a (nmeth)acrylic

aci d/ gl yeer i 881a/RBA6TBL deh)ladke/1 v ospd tiR 19 SU SV Y &/ Af M S8 ne

macr onononer copol yner, or 20 a (neth)acrylic acid/glycerine
mono( net h) achghafl vekhpacayladied pieadrlp dmetdt)_dry kedten azand kmee ;acr ononomner

copolymer; a_five:zglenment .copal. r,.(hereinafter, referred 1o a

oo by - g BUBNESRY BRI CC B BhYeRE RS M e HACE Ak Pahenvh i
aci d/ st yr ene{khebRY hctifa bt eaf-yhang/1hanzamaldel figs 8adda0) ystyrene

macr onononer copoliner, a (nethbacrylic aci d/ styrene/ benz

(et h) acryl atefmepheAgriaie gAnpening man thJacry Butedehemphoner
(ot hy aci1 of SR DGR R PRy 4, PR onomar, RORS A% b1 yrer

a (meth)acrylic acid/glycerine mono(meth)acrylate/phenYi
(meth)acrylate/polymethyl methacrylate macromonomer
copolymer,
a (meth)acrylic

15 acid/mono[2-(meth)acryloyloxyethyl]succinate/glycerine
mono (meth)acrylate/N-phenylmaleimide copolymer,
a (meth)acrylic acid/glycerine
mono(meth)acrylate/N-phenylmaleimide/polystyrene
macromonomer copolymer, or

20 a (meth)acrylic acid/glycerine
mono(meth)acrylate/N-phenylmaleimide/polymethyl
methacrylate macromonomer copolymer:;
a five-element copolymer (hereinafter referred to as
"carboxyl-group-containing copolymer (Ic¢)") such as

25 a (meth)acrylic acid/styrene/benzyl
(meth)acrylate/N-phenylmaleimide/polystyrene macromonomer
copolymer,
a (meth)acrylic acid/styrene/benzyl
({meth)acrylate/N-phenylmaleimide/polymethyl methacrylate

30 macromonomer copolymer,
a (meth)acrylic acid/styrene/phenyl
(meth)acrylate/N-phenylmaleimide/polystyrene macromonomer
copolymer,
a (meth)acrylic acid/styrene/phenyl




.a (nmeth)acrylic acid/styrenel/ phenyl 17

(met h) acryl at e/ N- phenyl mal ei m de/ pol ynet hyl net hacryl ate nacronononer
copolymer, a (neth)acrylic acid/glycerine

nono( et h) acryl ate/ styrene/ net hyl (neth)acryl ate/ benzyl 5 (nmeth)acrylate
‘copolyner, a (meth)acrylic acid/glycerind7

mono( et h) acryl at e/ styrene/ met hyl (neth)acryl ate/ phenyl (meth)acrylate
copol yner, alPgEbppgeyryaite/Nc liegdanide /polymethyl methacrylate

nnno(neth)aCﬁg%ggﬁéékmggnggg%h_ r'(mat_h)acrylate/N—phenyImaleim'de
copolynmer, a (neth)acrylic~acrd/gl'ycerine

nmono( met h) acaymeehd tprgidc? ayid/glyeieryihe (et h) acryl at e/ benzy
(meth)acrylate copolyner, 15 a (nmeth)acrylic acjid/glycerine
nnno(neth)acW9P8?5F§ RERY, ?;ﬁf&ﬁﬁﬁﬁﬁﬁ%ﬁgtWXﬁHQW%ﬁhz%%&%}ﬁh%ﬁQ?nzYl
(met h) acryl afgeeABLYFRALe @0%@35mk§prylic aci d/ gl ycerine

mono( et h) acryl at e/ st yr ene/ 2- hydr oxyet hyl 20
(met h) acryl atelmefhdagrydici micdd/gdyslemigye a (neth)acrylic acid/ glycerine

ronof et ) aci 8t SN LERgARE LIRS ANET L ry A TEL RIASEVL 2@

copol yner, a

aci d/ nono[ 2- (ietRh)) aeiyl1areo exucci nat e/ gl ycerine
nono( met h) acryl at e/ styrene/ benzyl (neth)acrylate copolyner, a
(et h)acryl i@ &weghdegeddige achsi@inseniag yl at e/ st yrene/ benzyl 30

rono( etk acryr ol BPERY e R e ARG Gl pol vt yr ane. macr onpnomer
copol ymer, (meth)acrylate/N-phenylmaleimide copolymer,
a (meth)acrylic acid/glycerine
mono(meth)acrylate/styrene/2-hydroxyethyl
(meth)acrylate/benzyl (meth)acrylate copolymer,

15 a (meth)acrylic acid/glycerine
mono(meth)acrylate/styrene/2-hydroxyethyl
(meth)acrylate/phenyl (meth)acrylate copolymer,

a (meth)acrylic acid/glycerine
mono(meth)acrylate/styrene/2-hydroxyethyl

20 (meth)acrylate/N-phenylmaleimide copolymer,

a (meth)acrylic acid/glycerine
mono(meth)acrylate/styrene/benzyl (meth)acrylate/phenyl
(meth)acrylate copolymer,

a (meth)acrylic

25 acid/mono[2-(meth)acryloyloxyethyll]lsuccinate/glycerine
mono(meth)acrylate/styrene/benzyl (meth)acrylate
copolymer,

a (meth)acrylic acid/glycerine
mono (meth)acrylate/styrene/benzyl

30 (meth)acrylate/N-phenylmaleimide copolymer,

a (meth)acrylic acid/glycerine
mono(meth)acrylate/styrene/benzyl
(meth)acrylate/polystyrene macromonomer copolymer,

a (meth)acrylic acid/glycerine



.a (meth)acrylic acid/glycerine 18 nono(neth)acrylate/styrene/benzyl
‘(met h) acryl at e/ pol ymet hyl net hacryl ate macronmonomer copol ymer, a
(meth)acrylic 5 acid/ nmono[ 2- (net h) acryl oyl oxyet hyl ] succi nat e/ gl yceri ne
nono( et h) acryl at e/ st yr ene/ phenyl (neth)acrylate copol ynmer, a
‘(meth)acrylic acid/glycerine nDno(neth) %rylate/styrene/phenyl 10

(meth)acryl ate/ N copal y (meth)acrylic acid/glycerine
nono(neth)acT??%f@?gﬁi?gﬁgﬁﬁﬁgg YrF e&@ﬁ§1ate/polystyrene macr onononer
copol yner,  emétRYB2¢LAtEFpatiyfethydeetP®atrylate macromonomer

nmono( et h) acryl at e/ styrene/ phenyl neth)acrylate/polynethyl nmet hacryl ate

nacronnnonerCOE@bﬁm9ﬁer a (meth)acrylic

aci d/ nono[ 2- é h%ﬁg% xyethyl]succinate/glycerine 20
nnno(neth)acry ar N—phenylnaleinide copolynmer, a (nmeth)acrylic

aci d/ gl yeeri aeldmaeﬁb [mt- l(u‘;naehy b@wlﬁywo@wwn@uddmiﬁéﬁ@wwimé yrene

macr onononer copoly ﬁneth acrylic acld/glycerine 25
nDno(nEth)ac@?Pﬁ(@PEF}PGH@ gy StymeRed Phedyp Jmaf Fary kakeacryl at e
nacr onononer 4 ? ?k% a (nmeth)acrylic acid/glycerine

nDno(neth)acry a nefhyl (et h) acryl at e/ 2- hydr oxyet hyl
(neth)acrylaae(hennyhcrymibhhmddwgmysennmﬂ ymer, 30 a (nmeth)acrylic

aci d/ glycerine te/nethyl nmet h) acryl at e/ 2- hydr oxyet hyl
(neth)acryla?@?%ﬁ@ﬁ h aF%ﬂ SFVEeR /ARG Wer . a (neth)acrylic

aC'd/9|MRﬁr'ﬂﬁeﬁﬁW969?13%69N¥bﬁ@%§fﬁéﬂ@imide copolymer,
a (meth)acrylic acid/glycerine
mono(meth)acrylate/styrene/phenyl
(meth)acrylate/polystyrene macromonomer copolymer,
a (meth)acrylic acid/glycerine

15 mono(meth)acrylate/styrene/phenyl
(meth)acrylate/polymethyl methacrylate macromonomer
copolymer,

a (meth)acrylic
acid/mono[2-(meth)acryloyloxyethyl]succinate/glycerine

20 mono(meth)acrylate/styrene/N-phenylmaleimide copolymer,
a (meth)acrylic acid/glycerine
mono(meth)acrylate/styrene/N-phenylmaleimide/polystyrene
macromonomer copolymer,

a (meth)acrylic acid/glycerine

25 mono(meth)acrylate/styrene/N-phenylmaleimide/polymethyl
methacrylate macromonomer copolymer,

a (meth)acrylic acid/glycerine mono(meth)acrylate/methyl
(meth)acrylate/2-hydroxyethyl (meth)acrylate/benzyl
(meth)acrylate copolymer,

30 a (meth)acrylic acid/glycerine mono(meth)acrylate/methyl
(meth)acrylate/2-hydroxyethyl (meth)acrylate/phenyl
(meth)acrylate copolymer,

a (meth)acrylic acid/glycerine mono(meth)acrylate/methyl
(meth)acrylate/2-hydroxyethyl



J(meth)acryl at e/ 2- hydroxyethyl 19 (neth)acryl ate/ N phenyl mal ei m de
copolyner, a (neth)acrylic acid/glycerine nono(neth)acryl ate/ nethyl
(meth)acryl at e/ benzyl (nmeth)acryl ate/ phenyl (nmeth)acrylate copolyner, 5 a
(meth)acrylic acid/nnno[2-(neth)acry|oy%%xyethylIsuccinate/glycerine
‘mono( net h) acryl at e/ net hyl (neth)acryl at e/ benzyl (nmeth)acrylate copol yner,

a (neth)acrylhétRea8+ghHe8Y NDBhERYAMER EAMAGEY I 1RRidyy, 10
(et h)acryl at e/ benzyl ™ (et h) acryl at e/ N- phenyl mal ei m de copol yner, a
(meth)acryl i@ tmethyagr¥lineasdddgdycryrioey mong/(metihjacrylate/methyl

67" et ) oS PRI B LR R P A LTS B L TRRRI aciplo™r

(met h) acryl agepbepmet, (et h) acryl at e/ pol ynet hyl  net hacryl at e macr omononer
copolyner, a (neth)acryllc
aci d/ rond| 2- anEratrRerPrBYLExyet hyl | succi nat e/ gl ycer | ne

20
th I t I t I I :
(et by aer yPr L ofBY 2 (mbtE) AT L YRR ) sy AR gt i 0001 Y Ie!
(et h) acryl anehphmayh ) doeyhpzer medhg/LN{ medhy) atatydiat efbercydol yner, 25 a

(nmeth)acrylic acid/ I;cerine nmono( net h) acryl at e/ met hyl
(neth)acrylaf@?ﬁhéﬁgF LALEnFREPYYEEE ) :pol yst yrene nacronononer copol yner, a

(meth)acrylig f%h@ﬁgk&%g%ﬁeea@ﬁ%Q@ﬁ?%@%§9ﬁ9¢¢§ﬁ3dﬂgﬂﬁdacrylate/methyl

(meth)acryl ate eny t h) acryl at &/ pol yne 30 net hacryl ate
macr onorider (mepb) apgrylate/benziyladmeitihd acrylate/N-phenylmaleimide
acid/nDno[Z-énet %ﬁcryloyloxyethylIsuccinate/glycerine

nono( net h) acF§PRt-€Pfitr hyi

a (meth)acrylic acid/glycerine mono{(meth)acrylate/methyl
(meth)acrylate/benzyl (meth)acrylate/polystyrene
macromonomer copolymer,

15 a (meth)acrylic acid/glycerine mono(meth)acrylate/methyl
(meth)acrylate/benzyl (meth)acrylate/polymethyl
methacrylate macromonomer copolymer,

a (meth)acrylic
acid/mono[2-(meth)acryloyloxyethyl]succinate/glycerine

20 mono{(meth)acrylate/methyl (meth)acrylate/phenyl
(meth)acrylate copolymer,

a (meth)acrylic acid/glycerine mono(meth)acrylate/methyl
(meth)acrylate/phenyl (meth)acrylate/N-phenylmaleimide
copolymer,

25 a (meth)acrylic acid/glycerine mono(meth)acrylate/methyl
(meth)acrylate/phenyl (meth)acrylate/polystyrene
macromonomer copolymer,

a (meth)acrylic acid/glycerine mono(meth)acrylate/methyl
(meth)acrylate/phenyl (meth)acrylate/polymethyl

30 methacrylate macromonomer copolymer,

a (meth)acrylic
acid/mono[2-(meth)acryloyloxyethyl]succinate/glycerine
mono(meth)acrylate/methyl
(meth)acrylate/N-phenylmaleimide copolymer,



J[neth)acryl at e/ N- phenyl mal ei m de copol yner, 20 a (meth)acrylic

‘aci d/ gl yceri ne nono(neth)acryl at e/ net hyl

(et h) acryl at e/ N- phenyl mal ei m de/ pol ystyrene macronononmer copol yner, a
(meth)acrylic acid/glycerine nono(neth) ylate/ nmethyl 5

(et h) acryl at e/ N- phenyl mal ei m de/ pol ynethyl nethacryl ate rmacronononer

copol yner, ( h ¢ ~agid/
nono(neth)ag?ypﬁég%gg%%ﬁ?%%yé?%d?b?ﬁggﬁﬁ crﬂ2§&§qﬁ§%%ﬁcrylate/méthyl
(et h) acr yl ateé phiagrylateliNaphengileadejoliyieyipo 1k tty fersd Maaaromaromer

aci d/ nono[ 2- éneth acryl oyl oxyet hyl ] succi nat e/ gl yceri ne
mono( et h) ac 9?%} 9Thydr oxyet hyl (meth)acryl ate/ benzyl (neth)acrylate

copol yner, L Ph R R § cagl-d/5o! 18 el 5 th lat ehvl
nnno(neth)acrypﬁte/g hygrogyethygg%?gth)acryfg¥29%%nz§gcry ate/methy

(et h) acBy| af{ mé thphenylatied Nrple nydpalledmd,dey gakymis thyly Inethacxyfayeeri ne
nnno(neth)acr%Iate/2-h¥drox§§éh | (meth)acryl at e/ benzyl

(met h) acryl aT@FHBMYRPPPENEC Péﬁﬁnoner copol yner, 20 a (neth)acrylic

aci d/ gl ycer | ae(ma&enyaseih)iec aidl/efiddegdmexyet hyl (neth)acrylate/benzyl
(et h) acryl at e/ pol ynet hyl nethacrﬁmgte macr onononer  copol y

(met h) acryl i Bong (meth) asHylateder &Qﬁﬁﬁﬂﬂhﬁéﬂ#ﬂ%ﬁhEQQ%Y¥ENQJEﬁ9§Ei|ne
nono(neth)act¥£@%ﬁ% Pxﬁ&gyﬁgggﬁh]Jcerah%gnggég[%Eggiymégeth)acrylate

copol yner
mono( metllp) acay(meéeh3abyguaxyet hyl (meth)acryl ate/ phenyl 30
(neth)acrylate/N—phen%Inale|n1de copolyner, a (neth)acrgllc aci d/ gl ycerine

mono( et h) acRGEar BPRokRal B IRAr YA Ratliora thk e/glycerine
(nEth)acrylahgﬁg?hg%hx5%Q91@%a%¥nﬂyaFa'igﬁﬁyi”Tﬁeth)acrylate/benzyl

(meth)acrylate copolymer,
a {meth)acrylic acid/glycerine
15 mono{(meth)acrylate/2-hydroxyethyl (meth)acrylate/benzyl
(meth)acrylate/N-phenylmaleimide copolymer,
a (meth)acrylic acid/glycerine
mono(meth)acrylate/2-hydroxyethyl (meth)acrylate/benzyl
(meth)acrylate/polystyrene macromonomer copolymer,
20 a (meth)acrylic acid/glycerine
mono (meth)acrylate/2-hydroxyethyl (meth)acrylate/benzyl
(meth)acrylate/polymethyl methacrylate macromonomer
copolymer,
a (meth)acrylic
25 acid/mono[z-(meth)acryloyloxyethyl]succinate/glycerine
mono(meth)acrylate/2-hydroxyethyl (meth)acrylate/phenyl
(meth)acrylate copolymer,
a (meth)acrylic acid/glycerine
mono (meth)acrylate/2-hydroxyethyl (meth)acrylate/phenyl
30 (meth)acrylate/N-phenylmaleimide copolymer,
a (meth)acrylic acid/glycerine
mono(meth)acrylate/2-hydroxyethyl (meth)acrylate/phenyl
(meth)acrylate/polystyrene macromonomer copolymer,

a (meth)acrylic acid/glycerine



2 (meth)acrylic acid/glycerine i 21 nono(neth)acrylate/2-hydroxyethyl
(met h) acryl at e/ phenyl (et h)acryl ate/ pol ynet hyl net hacryl ate macr onononer
copolynmer, a (neth)acrylic 5

aci d/ nono[ 2- (et h) acryl oyl oxyet hyl ] succi fte/glycerine

“mono( met h) acryl at e/ 2- hydr oxyet hyl (et hjacryl at e/ N-phenyl mal ei m de

copol yner, ' kdhQ |
b et aSHSTEBSEL ML BEb b0 R (neotn)acprate preny

(et h) acr yl af eé th paenyl atké poilymesbilyyls mertdee nyd@tEmmagnamorgy sy yner, a
(meth)acrylic ac'd/glycerine nono( et h) acryl at e/ 2- hydr oxyet hyl
(met h) acryl aP@PREPHERYI mal ei ni de/ pol ynet hyl ~met hacryl ate ~ 15 nacr onononer

copol yner, aa((ReEhyacyyisc _ _
aci d/ nono[ 2- (et h) acryl oyl oxyet hyl ] succi nat e/ gl yceri ne

nmono( net 1) acagidrmppen2y meib) BLaylpydoxystdd | syamingtaigdyeerioapol yner,
20 a (meth)acrylic Khd/al yceri,ne no( net cryl at e/ benz
(neth)acrylaT%%Bﬁ@ﬁ?ﬁ’?ﬁ%?ﬁfgg/gra f%lﬂﬁ%%&ﬁhareinide cgpolyner, a

(met h) acryl i ¢emaehflagkytatens -phenyThial)edtide i grlyndr ,

(et h) acryl at e/ phenyl (neth)acryl ate/ pol ystyrene 25 nmacronononer copol yner,
a (neth)acryPi&mﬁ§FéPSFYééPiﬁ@iﬁdﬁéﬁﬁﬁﬁﬁ¥§brylate/benzyl

nmet h) acryl I I th | at
L), SEABHRPLL R/ by T hcry |t ecrronore

aci d/ nong 2- (meth) acrylaylkediy-ephleny/lmade indids (dolges tyrene macromonomer

nnno(neth)ach%g&ggggvzyl (met h) acryl at e/ N- phenyl mal ei m de copol yner,

a (meth)acrylic acid/glycerine
mono{(meth)acrylate/2-hydroxyethyl
(meth)acrylate/N-phenylmaleimide/polymethyl methacrylate

15 macromonomer copolymer,

a (meth)acrylic
acid/mono[2-(meth)acryloyloxyethyllsuccinate/glycerine
mono (meth)acrylate/benzyl (meth)acrylate/phenyl
(meth)acrylate copolymer,

20 a (meth)acrylic acid/glycerine mono(meth)acrylate/benzyl
(meth)acrylate/phenyl (meth)acrylate/N-phenylmaleimide
copolymer,

a (meth)acrylic acid/glycerine mono(meth)acrylate/benzyl
(meth)acrylate/phenyl (meth)acrylate/polystyrene

25 macromonomer copolymer,

a (meth)acrylic acid/glycerine mono(meth)acrylate/benzyl
(meth)acrylate/phenyl (meth)acrylate/polymethyl
methacrylate macromonomer copolymer,

a (meth)acrylic

30 acid/mono[2-(meth)acryloyloxyethyl]succinate/glycerine
mono(meth)acrylate/benzyl
(meth)acrylate/N-phenylmaleimide copolymer,

a (meth)acrylic

acid/mono[2-(meth)acryloyloxyethyllsuccinate/glycerine



& (meth)acrylic acid/ nmono[2-(meth) acryl oyl oxyethyl]succinate/glycerine |
22 nono(neth)acryl ate/ benzyl (neth)acryl ate/polystyrene nacronononer
copolymer, a (neth)acrylic acid/ nono[ 2-(neth)

acryl oyl oxyet hyl ] succi nate/ gl ycerine 5 no( et h) acryl at e/ benzyl

*(met h) acryl at e/ pol ynet hyl et hacryl ate cronononer copolyner, a

(meth)acryli ' ' h) @iy yaleBenay
(neth)acryla@g ﬁﬁﬁ%ghéﬁﬁg?gﬁﬁggg%%gﬁes#3&%%@ naé?bnoﬂgﬁgPSE%ﬁﬁﬂ?ner, 10 a
(et h) acryl i naacoobdgbpeer copodymefnet h) acryl at e/ benzyl

(meth)acryl ate/ N- nyl mal. ei m de/ pol ymet hyl net hacryl ate macronononer
copol yner, aa(ﬁEFEBSEE§§ﬁ3°

aci d/ mono[ 2- § gl InaabY koY M@tKS hlkvh oGl MaRidffated Rylycerine

nono( et h) acryl at e/ phenyl (nmeth)acrylate/ N-phenyl mal ei m de” copol yner, a
(et h) acryyl i monei wetbiecZzylatel peacyll dyledh)atdritlate/paimeg thyteri ne
nono( et h) acr te/phenyl (neth)acryl ate/pal.ystyrene 20 nacronononer
copol yner am%hgﬁﬁfﬁgﬁﬁ glgcron?ononpér cop%cfl.%e:.y,

aci d/ mono[ 2- gmeinBXAg Byl ex uelildylgisieedind eldo(GRtacrylate/benzyl
nono( et h) acryl at e/ phenyl (neth)acryl ate/polynmethyl nethacrylate

macr onononer (B8EH)) peEylaks/H -phenylaade imi dey Ry Y Sleere e macromonomer
nono(neth)aCExégagﬁggenyl (met h) acryl at e/ N- phenyl mal ei m de/ pol ystyrene
macr ononomner ymér, a (meth)acrylic acid/glycerine

nmono( metig acayl aeehpheryl i o rriild/awdextiald\-npres (el padiwird Po) yerz Y|
nEthacryIate(mg%hqgggggggggﬁtﬁﬂgﬂyfﬂngiéiéé?%ggigg A}f methacrylate
macromonomer copolymer,
a (meth)acrylic
acid/mono[2-(meth)acryloyloxyethyl]succinate/glycerine

15 mono(meth)acrylate/phenyl
(meth)acrylate/N-phenylmaleimide copolymer,

a (meth)acrylic
acid/mono[2-(meth)acryloyloxyethyl]succinate/glycerine
mono(meth)acrylate/phenyl (meth)acrylate/polystyrene

20 macromonomer copolymer,

a (meth)acrylic
acid/mono[2-({meth)acryloyloxyethyl]lsuccinate/glycerine
mono(meth)acrylate/phenyl (meth)acrylate/polymethyl
methacrylate macromonomer copolymer,

25 a (meth)acrylic acid/glycerine mono(meth)acrylate/phenyl
(meth)acrylate/N-phenylmaleimide/polystyrene macromonomer
copolymer,

a (meth)acrylic acid/glycerine mono(meth)acrylate/phenyl
(meth)acrylate/N-phenylmaleimide/polymethyl methacrylate

30 macromonomer copolymer,

a (meth)acrylic
acid/mono[2-(meth)acryloyloxyethyl]succinate/glycerine
mono{meth)acrylate/N-phenylmaleimide/polystyrene

macromonomer copolymer,



aci d/ nono[ 2- (et h) acryl oyl oxyet hyl ] succi nat e/ gl yceri ne

*nono( net h) acryl at e/ N- phenyl nal ei ni de/ pol ystyrene macronmononer copol yner, f
23 a (meth)acrylic acid/ nono[2-(neth)acryl oyl oxyet hyl ] succi nate/ gl yceri ne
nmono( net h) acryl at e/ N- phenyl nal ei m de/ pol thyl nethacryl ate macrononomner
“copolynmer, or 5 a (neth)acrylic acid/ nmonol 2- (et h)

acryloyIoxye&hyﬁégﬁgggfg%ﬁéstyrene/ benzyl

(et h) acryl at e/ N- pheny ei m de copol yner; and a six-elenent copol yner
(herei naf t eractd émord|[ 26 (me th') aeriydoyllogyetbyddstuaciineg: ecaplof gereing | d) ")

such as 10 a (nmeth)actylic_acid{styrene/2-hydroxyethyl

(met h) acryl dPé‘?%L‘H%?’PS X?ﬁﬁ%ﬁ;ﬁ%‘yPﬁ‘?@ﬁ%—mﬁﬁ&ﬁﬂﬁlﬁﬁl/@%y&@/w&st yrene

MACT OMDNONBIme £QR8LYTBEe RabiBhBhameN ic%ﬁ%qwe&t,yroeine/ 2- hydroxyet hyl 15
(et h)acryl at e/ benzyl (nmeth)acryl ate/ N-phenyl mal ei m de/ pol ynet hyl

met hacr ylSat ea fmetbidavydiccopol ymer, a (meth)acrylic

I d/ st [ 2= hyd t hyl th | at e/ | 20
(et hy ar y1 2630 BRERY Zrieth) BEF RORY AR BT LIS A/ S S her . or a
(meth)acryl isengyd/ ﬁh&tﬁmaézymw&?m@mylhum(a&%tihﬁ%@ MBS ey | ana

(et h)acryl at e/ N- phenyl mal ei m de/ pol ynet hyl net hacryl ate 25 macr onononer
copol ymer. TaeSipahementt geredvpexy|(hgredpaddeminafinrrasste \Bsit ed nononer

oy b o boxda BB 62LGRLASaSNE) W UREIA Y B S
the 30 darboay(me@th)pceghiei acid/styxiemwes et ydroxyRthyel smal | er
(meth)acrylate/benzyl
(meth)acrylate/N-phenylmaleimide/polystyrene macromonomer
copolymer,
a (meth)acrylic acid/styrene/2-hydroxyethyl
15 (meth)acrylate/benzyl
(meth)acrylate/N-phenylmaleimide/polymethyl methacrylate
macromonomer copolymer,
a (meth)acrylic acid/styrene/2-hydroxyethyl
({meth)acrylate/phenyl
20 (meth)acrylate/N-phenylmaleimide/polystyrene macromonomer
copolymer, or
a (meth)acrylic acid/styrene/2-hydroxyethyl
(meth)acrylate/phenyl
(meth)acrylate/N-phenylmaleimide/polymethyl methacrylate
25 macromonomer copolymer.

The amount of the carboxyl-group-containing
unsaturated monomer in the carboxyl-group-containing
copolymer is generally 5 to 50% by weight, preferably 10 to
40% by welght. In this case, when the amount of the

30 carboxyl-group-containing unsaturated monomer is smaller
than 5% by weight, solubility of an obtained radiation
sensitive composition in an alkali developer is liable to
lower. Meanwhile, when the amount is larger than 50% by

weight, a formed pattern is liable to £all off froma substrate



than 5% by weight, solubility of an obtained radiation sensitive
conposition in an alkali developer is liable to |ower. Meanwhile, when the
anount is larger than 50% by weight, a forned pattern is liable to fal

off froma substrate 24 or have a rough_surface upon devel opnent by an

"al kali devel oper. In the present i nvent#dn, the alkali soluble resin
preferably has an. Mv_of 1,000 tq 1, 000, 000 re ref.erably 000 to

100, 000. 5 15 RBVEr BogREoPouEaSS, S Ao R 6 (h aBkelh e used

sol ely or inaa¢delLspere Ofnt¥ReOpraBent LAveheiphesehle a1kl Golddie al kal i
soluble resin is wused in_an anount of general I% 10 to 1,000 parts by

wei ght, preFefaBl prederabdyo hesr o By f dht00baed FHAROHarrerey 10
wei ght of th?rgkﬁggpﬁyi@,b%%.%%|Q@%Q%db®' In this case, when the anpunt
solu

of the alkal e'resinis snall’er than 10 parts by weight, alkal

devel opals | ity nmayInedes ppeseatainveattidn antieoalkal ngoclaiiie se8ayisaggear i n
an area other than_an_area where the pattern is fornmed, for exanple. On
the ot her 15PRaR§edwmedelie OFmdtn @A RtUTROF HefP 1°0DJWPTarts by wei ght,

the concentration ¢f { g%ég,?@tidv%ﬂ%rg,f%@{ediaﬁﬂ'ah §81LB3k rééﬁﬁﬁi’% 'm

becone difficult to achi a desire concentration as a t
(O Multifunusedndh abrameun®@f Igemsralilwd exampl, 6900parhs bylweigimtii onal

of an- al kyl cRES§PFBivs a0ntacs 0 e B pediortsy bakisdy PanabhiSesfs ™ ©
di acryl atee owedighR! hRahy pigmehtamdehyat&ydLaet IaNcol 1aUat s 2as8S when
pol yet hyl ene gl ycol or pol ypropyl ene glycol; a polyacrylate or
pol ynet hacr ykheeampua tpeify iher iad kalldoFstlulbkryiTRE &R 1eamnalieectiymr bRy !
0 oups U BB, Waone IR PR O BV I GRRSELaPhre o,
30 di carboxykcamscafld/or £film residues may appear in an area other than
an area where the pattern is formed, for example. On the other
15 hand, when the amount is larger than 1,000 parts by weight,
the concentration of the colorant lowers accordingly, so that
it may become difficult to achieve a desired color
concentration as a thin £ilm.
(C) Multifunctional Monomer
20 Illustrative examples of the multifunctional monomer
in the present invention include a diacrylate or
dimethacrylate of an alkylene glycol such as ethylene glycol
or propylene glycol;
a diacrylate or dimethacrylate of a polyalkylene glycol such
25 as polyethylene glycol or polypropylene glycol;
a polyacrylate or polymethacrylate of a polyhydric alcohol
having at least three hydroxyl groups such as glycerine,
trimethylolpropane, pentaerythritol or dipentaerythritol,
or the polyacrylate or polymethacrylate modified with a
30 dicarboxylic acid;
an oligoacrylate or oligomethacrylate of a polyester, epoxy
resin, urethane resin, alkyd resin, silicone resin or spirane
resin;

a diacrylate or dimethacrylate of a polymer having hydroxy




‘an oligoacrylate or oligonethacrylate of a polyester, epoxy resin,
urethane resin, alkyd resin, silicone resin or spirane resin; a diacrylate
or di nethacrylate of a polyner having hydroxy 25 group at both ends, such
as poly- 1, 3-butadi ene having both ends_. hydroxyl at ed, hydroxypol yi soprene
"havi ng both ends hydroxyl ated or hydroxg%olycaprolactone havi ng bot h ends
hydr oxyl at ed; ris(2-acr | o ) hat ¢ . .

tris(2-met haglrsé}]%y%?)xé% y %%%bsﬁ% 23/51' @?ﬂe’g%%%%%%tq%%%qg n%ontohner S,
a pol yacryl aérder hpakynglilhtedy aydrokypoldigopdrdme danind dwsh ngndé | east

t hree hydrox%l grougs or. the pal yacrylate or 10 pol ynet hacryl ate nodified
with a di carB¥yPrElated pE hydzpgwpodyomhe lasdqng &igying both ends

trinmethyl ol prgR2BRy1kERACr Yl ate, trinethyl ol propane trimethacrylate,
pentaerythritol triacrylate, pentaerythritol trimethacrylate,
pent aer ytshr i tolis{ i acrylleyadomyeithiydd phiasphat® swosd ni ¢ aci d,

pentaerythritol trinethacryl ate nodifi W th succinic acid,
pentaerythri%SFS%@fWSSBPﬁFéFQY ﬂﬁ%ﬁﬁ%ﬁi%RHQ§ ak&t r anet hacryl at e,

di pentaerythritol of ofH&SE ik P LEuskl PEGAAE MENGhE LS t&gﬁ@ﬂ% 1yt &t&r
di pentaerythritol hexaacrylate and di pentaerythritol 20 hexamethacryl ate

are pref err epolymethacryilayeolofr @ aed yhydrisr \Algahobdmenygtatileast
triacrylate d d ntaerythritol hexaacryl.ate ar articularly preferred
In that i hey BFSS ECRPAN L) FEONER S St IPOARA L LIRS 1% pat Ler i Surf ace
and hardly cpys9meeHEErNdte niddiPileRs it 2didarbofEic cdded i§an an
area where a pattern is fornmed. The multifunctional nononers can be used

sol ely or inPraferxedre YorewspeFlfidfallyhe trdmethydlinseRantononer in the
B L o
pentaerythritol triacrylate, pentaerythritol
trimethacrylate, pentaerythritol triacrylate modified with
15 succinic acid, pentaerythritol trimethacrylate modified
with succinic acid, pentaerythritol tetraacrylate,
pentaerythritol tetramethacrylate, dipentaerythritol
tetraacrylate, dipentaerythritol tetramethacrylate,
dipentaerythritol hexaacrylate and dipentaerythritol
20 hexamethacrylate are preferred, and trimethylolpropane
triacrylate, pentaerythritol triacrylate and
dipentaerythritol hexaacrylate are particularly preferred
in that they provide high pattern strength and a smooth
pattern surface and hardly cause scums and/or f£ilm residues
25 1in an area other than an area where a pattern is formed.
The multifunctional monomers can be used solely or in
admixture of two or more.
The multifunctional monomer in the present invention
is used in an amount of generally 5 to 500 parts by weight,
30 preferably 20 to 300 parts by weight, based on 100 parts by
weight of the alkali soluble resin (B). In this case, when
the amount of the multifunctional monomer is smaller than
5 parts by weight, pattern strength and/or smoothness of a

surface of a pattern are liable to deteriorate, while when



wei ght of the alkali soluble resin (B). In this case, when the anmount of
the multifunctional nononer is snaller than 5 parts by weight, pattern
strength and/or snmoothness of a surface of a pattern are liable to
deteriorate, while when 26 the anount is |larger than 500 parts by weight,
"al kali devel opability is liable to | owet®or scuns and/or film residues

are liable tp appear_in,an_area other n_an area where the fernis
fornmed, for g&%n%f' ung k5, LAEHET %lp‘faﬁetsg e PATLS %Yerﬁél’tﬂht‘s 1the above
nul tifuncti ogele TBPABELS tGRshe iaBRleAGRM 1WA WiaindP N a/PNOIEEL S
II'lustrative exanples of such nonofunctional nononmers include

car boxyl - gr cupstdunesai areglimkbe Ukatanbermdmead agegontheruthay amexrgxkal i
sol ubl e resi t at.ur at no rs --hydr oxy- 3- phenoxypr opyl
FabEL vn8LBEE UIRALMT Acthe STONP ISl

acrylate, 2 oxy-3%¥phenoXypropyl met’hacry e-as well as, as a
comrerci @ productpFuMBbes) {irawe pwéEenPrDekkehtDén JFof@SEE tHAGNEHKOUGYO

K. K). 15 O these nonofunctional nononers,

mono( 2- acr yl Byl bkfunayipsadcnapemersngan (ke eembeesd By donafiingtiendhat e,
(o-carboxypo XﬁgﬂfaQIlsaCt onenonoacryl ate (M 5300),

(o- car boxypol'ycaprol act onenononet hacryl ate, 20 met hoxytri et hyl ene gl ycol
acryl ate, nethoxytIlbtisyrattve @yampleeidfasughahenofehddiyaaldmmugyodnmerts

gl ycol acrylate met hoxydi propyl ene gl ycol nethacryl ate,

- hydr oxy- 3- bREABLSpFAEPP AL GERUD -SRb LR JRYSEL BRALR AP RRSTS

met hacr ylpat ec8h8tREGShgeehe 2 xHIE 8B2UB1EDAOE LN )Q“?Eh&?_ St de

used solely or in admXxture of two or nore. The nonofunctional nononers
can be used mongmezswudthydirogamdr-ghepaxrypranygeractypla®®o by wei ght,

50 pol yT unct PoRER A6 IEPE CRRa Ve BN SRLRAT oA S rftorer O "2 77888 O 11°
commercial product, M-5300 (trade name, product of TOA GOSEI
KAGAKU KOUGYO K.K.).

15 Of these monofunctional monomers,
mono(2-acryloyloxyethyl)succinate,
mono(2-methacryloyloxyethyl)succinate,
w-carboxypolycaprolactonemonoacrylate (M-5300),
w-carboxypolycaprolactonemonomethacrylate,

20 methoxytriethylene glycol acrylate, methoxytriethylene
glycol methacrylate, methoxydipropylene glycol acrylate,
methoxydipropylene glycol methacrylate,
2-hydroxy-3-phenoxypropyl acrylate and
2-hydroxy-3-phenoxypropyl methacrylate are preferred.

25 The above monofunctional monomers can be used solely
or in admixture of two or more.

The monofunctional monomers can be used in an amount
of generally not larger than 90% by weight, preferably not
larger than 50% by weight, based on the total amount of the

30 polyfunctional monomers and the monofunctional monomers.
(D) Photopolymerization Initiator

The photopolymerization initiator in the present
invention refers to a compound which undergoes decomposition

or cleavage of bonds upon exposure so as to produce active



(D) Photopol ynmerization Initiator The photopol ynerization initiator in the
present invention refers to a conpound whi ch undergoes deconposition or
cl eavage of bonds upon exposure so as to produce active 27 species, such
as radicals, anions and cations, which c?? initiate polynerization of the
‘foregoing nultifunctional rnononmer (C). | ustrative exanples of such a
phot opol yner | A LAl tiatars i ngl ud Vi | . d |l e
ring, a con%é%%%gﬁévgﬁgﬂag e%%gﬁﬁgggdd%ngfﬁgggﬁﬁgSghggﬁ?%hﬁﬂagﬁgra ?ng
agents, and antefpesngolgmetd za ttilonhalformtieoreymig nipeci furcekenmpl es of
t he conpound having an imdazole 10 ring include a conpound (hereinafter
referred to BSROMBE| ffdazol e conpound (1)") represented by the fol | owi ng
general formla (1}174ds2q¢eyROUREnbhRLeLRALIRN LhHdtehdmdiization
"bii m dazol e conmpound (2)") represented by the foll'owing d¢general tornula
(2). 15 2 'iKjkiatbr 2nclmdehe gompoaind dvawing (d) imddazoke hyimggea at om

a halogen atom a g¢yano_.group, an al kyl oup, .havi 1 to 4 carbon atons
or an aryl gPEUBOHad RgvaTs B PElEHT oGy, SHRPS BRI T4i98l of xa, 11
present, mayghfetrBei83Magentd,§ ¥E Y (compound G ihg (ADEF £h a1t engn al kyl
group having 1 to 4 carbon atons or an aryl group having 6 to 9 carbon

atons), and grpbprality of As, if present, may be the sanme or different;
di, j d k h I nt to 3.) 3 28 In ith I
Formila (2). XL, SSPSRHE X8 SHERSPRR e Hhsh ol BeBnote R ERdRe S om o

hal ogen 1 onMriagCyadd udleOW compound (hereinafter referred to as

"biimidazole compound (1)") represented by the following
general formula (1) and a compound (hereinafter referred to
as "biimidazole compound (2)") represented by the following

general formula (2).

15 (a), (%
N N -..(1)
20 é
\_ )

(X)x

(In the general formula (1), X is a hydrogen atom, a halogen
atom, a cyano group, an alkyl group having 1 to 4 carbon atoms
or an aryl group having 6 to 9 carbon atoms, and a plurality
25 of Xs, if present, may be the same or different; A is -COO0O-R
(wherein R is an alkyl group having 1 to 4 carbon atoms or
an aryl group having 6 to 9 carbon atoms), and a plurality
of As, if present, may be the same or different; and i, jJ

and k each are an integer of 1 to 3.)

30 / \
4 ON )




.an al kyl group having 1 to 4 carbon atons or an aryl group having 6 to 9
carbon atons, with the proviso that any two 5 out of or all of X1, X2 and
X3 never represent a hydrogen atom at the sane tine.) Illustrative

exanpl es of the hal ogen atons represented by X, X1, X2 and X3 in the
‘general formulae (1) and (2) include a z&lorine atom a brom ne atom and
an iodine atom 10- Illustrative exanples of the al kyl groups having 1 to 4
carbon at onéInnieidenemadt prmglaup? ) etXiy| Xgrang X’ reaclopyddependgent ly

i -propyl group, n-butyl grqup, i-butyl group, sec-butyl group, and t-butyl
group. II1us¥ a%%enéxanﬁvegoaﬁnt ﬁ@oé‘r'yg haloge™ Ak & (T HLIHP at ons

I ncl ude a phgny. 5 I , Y. 3 roup.
Furt her, groﬁlgsé%g%?ggr}%%édﬂ%g%gi%g%%g‘goqgé%réeg%ﬁ?g‘gr %gd%&%%yh%ulg

general fornmhwigg)6ate Shearhop atomse iy thyr aueviaad Mghat tanyl ©ee bon
atons and aryl group havin tg: 9 cagehbon atons _exenpl ified _above with
respect to Xgu;(%’j?)g% a% %ﬁd@xsg e geﬁ'éervaefr fr&prﬁﬁsa?g‘pc( T)h%ﬁﬁ()??? FePPesent
a general sifUghdr 8amB WHmeh)two im dazole units are bonded to each ot her

at position 1 or 2. Hence, the biimdazole conpound (1) and the
bi i m dazol e conpouhllystrative exankaR ofithe had qgematemns represemted

cory SePond b9 %Al olL AT 1o Bekiken RoEATRANNE: PAREE 25 Ak ihe
princi pal skel ehdBriaer a&dsmnds bromihe fadmwind diorisdind Satom. a m xture
of any two or_all of the conpounds (3), (k4) and (5). 29 r, NN NX/ \N5
(3) MOy NEllustratiyeexamples of the alkyl groups'having 1 to 4 carbon
atoms include a methyl group, ethyl group, n-propyl group,
i-propyl group, n-butyl group, i-butyl group, sec-butyl
group, and t-butyl group. Illustrative examples of the aryl
group having 6 to 9 carbon atoms include a phenyl group,
15 o-tolyl group, m-tolyl group, and p-tolyl group.

Further, groups represented by R in -COOO-R represented
by A in the general formula (1) are the same as the alkyl
group having 1 to 4 carbon atoms and aryl group having 6 to
9 carbon atoms exemplified above with respect to X, X!, X2

20 and X°.

The general formulae (1) and (2) represent a general
structure in which two imidazole units are bonded to each
other at position 1 or 2. Hence, the biimidazole compound
(1) and the biimidazole compound (2) are a compound whose

25 principal skeleton corresponds to the following formula (3),
a compound whose principal skeleton corresponds to the
following formula (4), a compound whose principal skeleton
corresponds to the following formula (5) or a mixture of any

two or all of the compounds (3), (4) and (5).




10 Specific exanples of the biimdazole conpound (1) and the biim dazole
conpound (2) will be enunerated bel ow Specific exanples of the biimdazol e
conmpound (1) include 2,2'-bis(2-chlorophenyl)-4,4",5 5" -tetraki s(4-ethoxy
15 carbonyl phenyl)-1, 2'-bii m dazol e,

"2,2' -bis(2-chl orophenyl)-4,4",5, 5'-tetraﬁls(4 phenoxy

car bonyl phenyl )-1,2' -biim zoIe

2,2 -bis(2,4-dich enyt s ? -tetraki s(4-ethoxy

car bonyl phenyl )-1,]2' | e 3)

2,2 -bis(2,4- dlchIoF%phenyI -4, 4 5 5' -tetrakis (4-phenoxy
carbonylphenyl)-l,Z' bllnldazole

2,2 -bis(2,4,6-tric orop 1)-4,4",5,5 -tetrakis (4-ethoxy
carbonylphenyl) 1 dazpl e, - (4)

2,2'-bis(®,4,6-tr] rop ) -4, 4 g 5'-tetrakis(4 25
phenoxycarbonylpheny )-1, 2 bllnldazole

2, 21-bi s(2-bronophenyl )-4,4",5, 5" -tetraki s(4-ethoxy

car bonyl phenyl )-1, 2} -biim ol e,

2,2' - bi s(2-br onmopién ;_Ah4f,@ 5'-tek5§k|s(4 phenoxy

carbonylphenyl) 1\ -/biim ole, 30

2,2 -bis(2,4- dlbrgh_éhenyl) 4,4' 5,5 -tetraki s(4-ethoxy
carbonylphenyl)-l,Z'-biinidazole,

2,2'-bi s(@®, 4-di br Ospébﬁﬁyb)eﬁaﬂplés 5O f titie ddinidaaeoxympound (1) and
carbonylphen¥l) 1,2' -biimdazo

2,2 -bis(2, 488t P#BF‘&H@&H’&@HOHWOM% ) ekt hide epumeuakedoRglov.

car bonyl phenyl ) -1, dpeliEftdazahpies of the biimidazole compound (1)
2,2'-bis(2,4,6- tr|bronDphenyI) , 4", 5,5 -tetraki s(4-

phenoxycarbompbphdnyl) bllnldazole

2,2'-bis(2-0éﬁgqu§n>gl&)_i- ﬁl%ffﬁfge AR S S DY i s (4-ethoxy

car bonyl phen

2, 2" - bi s{@2- cyarep ?mh)enquzl;-, , D' - eini 2dd 54 He phenoxy

carbonylphen 1) “bi i m dazol e,
2,2 -bis(2- n@t:ﬁyl B R-chid.arophenyk kt4 ok! 6% 45 heteibrgkis (4-phenoxy

car bonyl phenyl) 3¢ 1p0en¥198240 £ _piimidazole,
2,2'-bis(2,4-dichlorophenyl)-4,4"',5,5"'-tetrakis(4-ethoxy

carbonylphenyl)-1,2'-biimidazole,

20 2,2'-bis(2,4-dichlorophenyl)-4,4',5,5'-tetrakis
(4-phenoxy carbonylphenyl)-1,2'-biimidazole,
2,2'-bis(2,4,6-trichlorophenyl)-4,4"',5,5"'-tetrakis
(4-ethoxy carbonylphenyl)-1,2'-biimidazole,
2,2'-bis(2,4,6-trichlorophenyl)-4,4"',5,5"'-tetrakis(4-

25 phenoxycarbonylphenyl)-1,2'-biimidazole,
2,2'-bis(2-bromophenyl)-4,4"',5,5'-tetrakis(4-ethoxy
carbonylphenyl)-1,2"'-biimidazole,
2,2'-bis(2-bromophenyl)-4,4',5,5'-tetrakis(4-phenoxy
carbonylphenyl)-1,2'-biimidazole,

30 2,2'-bis(2,4-dibromophenyl)-4.,4"',5,5'-tetrakis(4-ethoxy
carbonylphenyl)-1,2'-biimidazole,
2,2'-bis(2,4-dibromophenyl)-4,4"',5,5"'-tetrakis(4-phenoxy
carbonylphenyl)-1,2'-biimidazole,
2,2'-bis(2,4,6-tribromophenyl)-4,4"',5,5"'-tetrakis



10 2,2' -bis(2-nethyl phenyl)-4,4",5, 5" -tetraki s(4-ethoxy

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

2,2 -bis(2- nethylphenyl) 4 4' 5,5 -tetrakis(4-
phenoxycarbonylphenyl) b||n1dazole

"2, 2" -bi s(2-ethyl phenyl) - 4 4' |5, 5'-tetrak?g(4 met hoxy 15
carbonylphen |

2,2'-bis(2-e¥ﬁy?% éﬁ? fa%bgn§gb§enpgﬁrékls(f (%a;ole

car bonyl phengl, 2+ 1b2s{ ki, 4edazabeomophenyl)-4,4',5,5"' -tetrakis(4-
2,2' -bi s(2-ethyl pheny IL 4,4" ., 5,5 - tetrakls(4 phenoxy
carbonylphen?h?39xZ°aE PﬁV&Q?@P@l) -biimidazole,

2,2 -bis(2-phepyl I t_tr Ki -1 : - -
car bonyl phen?/l ? 183@@%' il:%égg)%ﬁigil) U OIS R (4 ethoxy
2,2" -bi s(2- pbanpbp&ephbhy4)41”a'Sbﬂﬂmﬂ&HGGMM-ethoxy

carbonylphen I% 1.2'-biimdazo

2,2 -bis(2- pﬁ yrbﬁér(%'):l’&n&@h@“éf‘l)tétvr4ak'|5s;(54 Hifdiakl 96t -phenoxy

carbonylphenxh}b3n§1 Bleln 1qaqpbe -o¥BaVdfLe i | | ustrative exanpl es of the
bi i m dazol e conpoung ?llnc l'ude

2,2'-bis(2, 42d2¢hbdsd§hmn¢hyl@hﬂn¥1E}4¢%ﬂxiﬂﬁuﬁgﬂtnaEis(bfmatmazmle, 30
2,2 -bis(2,4,6-tric ro nyl ).-4,4' tetraphenyl -1, 2'-biimdazole,
2, 2" - bi s(2 4 an Pfgﬁ’ﬁ‘éﬁs'qe’ i‘ £’ Higm ‘iﬁ Yfvenyl -1, 2' - bi i ni dazol e,

2,2" - bi s, 4262t'“blirsinDﬂ\|%Q 4 ! rém&é ‘t'teflrﬁpfl%%a]@ﬂ-s(h%tﬁbkw dazol e,

2,2'-bis(2,4-di cyanophenyl) 5' -tetraphenyl -1, 21- biim dazole,
2,21-bis(2, 4C@rbpmaﬁ@hepﬂéﬁyﬂ)2¢ﬂhﬂ¥ﬂ¥ﬂ§4QﬁQﬂphenyl 51,2 - b||n1dazole,

R T T e T UL
phenoxycarbonylphenyl) -1, 2 -bilmidazole,
2,2'-bis(2-ethylphenyl)-4,4"',5,5"~tetrakis(4-methoxy

15 carbonylphenyl)-1,2'-biimidazole,
2,2'-bis(2-ethylphenyl)-4,4"',5,5"'-tetrakis(4-ethoxy
carbonylphenyl)-1,2'-biimidazole,
2,2'-bis(2-ethylphenyl)-4,4"',5,5"'-tetrakis(4-phenoxy
carbonylphenyl)-1,2'-biimidazole,

20 2,2'-bis(2-phenylphenyl)-4,4',5,5"'-tetrakis(4-methoxy
carbonylphenyl)-1,2'-biimidazole,
2,2'-bis(2-phenylphenyl)-4,4"',5,5'-tetrakis(4-ethoxy
carbonylphenyl)-1,2'-biimidazole,
2,2'-bis(2-phenylphenyl)-4,4"',5,5'-tetrakis(4-phenoxy

25 carbonylphenyl)-1,2'-biimidazole.

Meanwhile, illustrative examples of the biimidazole
compound (2) include
2,2'-bis(2,4-dichlorophenyl)-4,4"',5,5'-tetraphenyl-1,2"-
biimidazole,

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

2,2'-bis(2,4,6-tribromophenyl)-4,4',5,5'-tetraphenyl-



10 2,2'-bis(2,4-diethyl phenyl)-4,4",5 5" -tetraphenyl-1,21- biim dazol e,
2,2'-bis(2,4,6-triethyl phenyl)-4,4",5 5" -tetraphenyl- 1,2'-biimdazole,
2,21-bis(2,4-diphenylphenyl) 4,4' 5, 51- tetraphenyl-1,21- 15 bi i m dazol e,
and 2,2'-bis(2,4,6- trlphenylphenyl) 4, 4 -tetraphenyl -
"2' -biinidazole Of t hese, as the bi i m daXol Ie compound (1),

2 21- bi s( 2- cfl?rpggfm%%ﬁg?g ,5,5" -tetraki s(4-ethoxy 20

carbonylpheny1 %0l e and
2,2' -bi s(2- bz ppopbesyb) 44dd4cyanbpheayigkids @- &, 50tetraphenyl-1,2" -
carbonylpheny -1,2" - b||n1dazole are particularly preferred, and as the

bi i m dazol e @ﬁﬂo
2.2 ~Dis(2, 45 3 ehb el thn Lizdc CAPENE el A seapind i dazol e

t
2,21-bis(2,4,6- tr|c orop eny# éﬂ?gpﬁg ga)tetraphenyl
2, 21- bi s62, 41d2b¥bﬂbmmaayble4 41,5,51-tetraphenyl -1,2"' - biimdazole, and 30

2,21-bis(2, 4 6-tri bronophe % { 4,41, 5, 5% tetraphenyl 1,21-biimdazole are
part|cularly eTE??ga 4TAdmgthylahegyd cénﬁbuﬂj?JJt%ﬁEPRqﬁP¥ﬁ|%1%a20le

conpound (2)phaxeas¥sekl ent solubility in solvents, cause no f oreign
matters such as undi ssolved materials and deposits, 32 are so sensitive
that they cad, ptobbsé&2adcaritmgmeshyiliphenyd ) -a .9Uf f5 . 'erte tmapkenyboh,
exposure Wt a?inaka angunt of energy, and have such a high contrast that
the curing reactioft-“888s®not occur in an unexposed portion. Therefore, a

coating1p fismatbes(khe- a&eeﬁyag lyStgl, ot |5y, 5o 4 sheeh dpmé&yﬁ-p% ed
portion which is insoluble in a devel oper and an uncure portion which has
hi gh sol ubi IPiimidagpdéedevel oper, and an excellent black matrix and spacer

which are free;irgmasl 958 299 t1Jdpheryig- A Patd &N Cal-fsn d oy fed-

1,2'-biimidazole,
2,2'-bis(2,4-diphenylphenyl)-4,4"',5,5'-tetraphenyl-1,2"-

15 biimidazole, and
2,2'-bis(2,4,6-triphenylphenyl)-4,4"',5,5"'-tetraphenyl-1,
2'-biimidazole.

Of these, as the biimidazole compound (1),

2,2'-bis(2-chlorphenyl)-4,4',5,5"-tetrakis(4-ethoxy

20 carbonylphenyl)-1,2'-biimidazole and
2,2'-bis(2-bromophenyl)-4,4"',5,5"'"-tetrakis(4-ethoxy
carbonylphenyl)-1,2'-biimidazole are particularly
preferred, and as the biimidazole compound (2),
2,2'-bis(2,4-dichlorophenyl)-4,4"',5,5"'-tetraphenyl-1,2"-

25 biimidazole,
2,2'-bis(2,4,6-trichlorophenyl)-4,4',5,5"'-tetraphenyl-1,
2'-biimidazole,
2,2'-bis(2,4-dibromophenyl)-4,4"',5,5"-tetraphenyl-1,2"-
biimidazole, and

30 2,2'-bis(2,4,6-tribromophenyl)-4,4"',5,5'-tetraphenyl-
1,2'-biimidazole are particularly preferred.

The biimidazole compound (1) and the biimidazole

compound (2) have excellent solubility in solvents, cause

no foreign matters such as undissolved materials and deposits,




.10 Further, specific exanples of the foregoing conpound having a benzoin
bond and ot her photo radical generating agents include

2- hydr oxy- 2- net hyl -1 - phenyl pr opane-| - one,
1-(4-i-propy|phenyl)-2-hydroxy-2-nethy|pﬁgpane-l-one,

"4- (2- hydr oxyet hoxy) phenyl - ( 2- hydr oxy- 2- pr 6pyl ) ket one, 15

1- hydr OXyCyCLPQeé?{ 't%llﬁ%#f@% Wigat they UaHPhROISTE Qhéflﬂgg?é’é’@@ﬂ%’to

2- et hyl - (4- net hy enyl) - 2- nor phol 1 no-[ - propane-

2- benzyl - 2- danstufifliedend- degdewo ool iexgusmd wiltlarne-smalD ameynt of
benzophenone, 3, 3'-di hyl - 4- net hoxybenzaophenone, ) .

2 a-dl et hyl L APBkEHe MG DaY e3P GR oo GErTEet BRaS thesCUFSpAcrRARE Lo
4-azi debenzalgegt AP eRen: in 34 HRBXPEEEA Yot feRdi PRIV AIBd1€a coating
4-di azo- 4' - nret hoxydi phenyl am ne, 25 4-di azo- 3- net hoxydi phenyl am ne,

bi s(2, 6-d nrefhdmybEheoythe2expdsurentshdipbhngtpirodptiided dnidea clabedzoyl,
benzoi n isobutyl .ether, .N.phenylthiqacridone, a tri phenyl pyryliu
perphlorate:P?%FéﬂBryhé Etﬁﬁi&déﬂ%ﬁﬁiﬁ;%ﬂ ﬁrﬁ?Y%ﬁEﬁﬁﬁr@P@oﬁﬁoﬁ%ﬁ“rgé
having a tri pgkesBhh¥highOHAsi AS4GHUB01ubility in the developer, and an
1,3,5-tris(trichloronethyl)-s-triazine,

1, 3- bi s(tri chRkeeddentyblagkmatrisrasphepacerswvhichzane, free from a loss

1,3-bis(tric r - 5-A 4- e h=S-4 L] azkne,

1,3-bis(tri c%kgr gﬁt‘g‘%ﬁ% g’é% %4 oe%héeyn%/lggssé-%#ﬁ% ne, 33 and

1, 3-bi s(zagi chl or onPabyher5- fetEhexgpanpibs- 6£t thazforegéing heapoangounds
havi ng a benzoin bond, conpounds _ havi ng .ot her photo radical generating
agents, and BAW#BGnds benzodn Rend andQ BAOLP otpdical generating

> ety - (o REERS: APGARGE) 1) SISl ety L pheny Logopang oy one.
2- benzyl - 2- dilré #thil-propy-lphiehyioy phrdly hophier 34 nétihphpropane-1-one,
4-(2-hydroxyethoxy)phenyl-(2-hydroxy-2-propyl)ketone,

15 1-hydroxycyclohexylphenylketone,
2,2-dimethoxy-2-phenylacetophenon,
2-methyl-(4-methylthiophenyl)-2-morpholino-1-propane-1-
one,
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-

20 one, benzophenone, 3,3'-dimethyl-4-methoxybenzophenone,
2,4-dlethylthioxanthone, 4-azidebenzaldehyde,
4-azideacetophenone, 4-azidebenzalacetophenone,
azidepyrene, 4-diazodiphenylamine,
4-diazo-4"'-methoxydiphenylamine,

25 4-diazo-3-methoxydiphenylamine,
bis(2,6-dimethoxybenzoyl)-2,4,4-trimethylpentylphosphine
oxide, dibenzoyl, benzoin isobutyl ether,
N-phenylthicacridone, and triphenylpyrylium perchlorate.

Further, specific examples of the foregoing compound

30 having a trihalomethyl group include
1,3,5-tris(trichloromethyl)-s-triazine,
1,3-bis(trichloromethyl)-5-(2-chlorophenyl)-s-triazine,
1,3-bis(trichloromethyl)-5-(4-chlorophenyl)-s-triazine,
1,3-bis(trichloromethyl)-5-(2-methoxyphenyl)-s-triazine,



.10 one are preferred in that a formed pattern does not peel off froma
substrate easily at the tine of devel opnent and has high pattern strength
and sensitivity. The above photopol ynerization initiators can be used
solely or in adm xture of two or nore. 1331n the present invention, as
‘required, the above photopolynerization initiator can also be used in
conmbi nati on @fh at | east one selected fromthe group consisting of a

sensi tizer, g Bapdenind AGeelabangn )28l @ ARSI NI !
s5nda

phot o senS|t|zer conprising a ymeric conpo erei na ter re?erred
to as "polyneric Qﬂotheseosehpnkndg/hanihgiaiMgmmymm'@ondﬁxundpaummanples
of the sensitizer |nclude 4 41 QSQneth Ian1noébenzophenon

4, 41- bi s(di ePRYFEH AEHBERRD gexe BPRGSC cRRP HENTRRURAS

4-di met hy aﬁh&@@hgphoreh}@maon@ttwr rue! hyl am nobenzoat e,
2- et hyl hexyl -1, 4- di met hyl am nobenzoat e,

2,5-bis(4- d|éthyﬂanxwo@em@ahydydl@h@nminnppane 1-one,

A (cl ot byl anPABRERACARe s R CRERI 11 2 MRy ¢ e e A g

accel erat or bﬁ@luagdphaln transfer agents such as
2- nercaptobenzoln1dazo|e 2- mer capt obenzot hi azole, 2- nercaﬁtobenzooxazole

2, 5- di ner capfobenzyd-2riddaiethyiamine - kbﬁﬁﬂmﬁﬂﬂhplﬂﬁpﬁh¢ﬁyh bakanep¥ri di ne
1- phenyl [ d
3 or At 4OHE AP D AELEQE B nda £ormed patiar dose nor BPIRFEC

photo 5 crosskbnkangﬁbseﬁatéléaaglggaatths fipel yfedéveLopmentdaitii ks has
a functional group capabl e of serving as a hoto crosslinki ng agent and/ or
a photo sensPigRepatitedn gt enghh, anth Fensit &Yy chain. Specific exanpl es

thereof include a phangdgesatsnbtofo PemdepzazbACYI€12308,r8 BALYBEWhed

al cohol ,
solely or in admixture of two or more.

15 In the present invention, as required, the above
photopolymerization initiator can also be used in
combination with at least one selected from the group
consisting of a sensitizer, a hardening accelerator and a
photo crosslinking agent or photo sensitizer comprising a

20 polymeric compound (hereinafter referred to as "polymeric
photo crosslinking/sensitizing agent").

Specific examples of the sensitizer include
4,4'-bis(dimethylamino)benzophenone,
4,4'-bis(diethylamino)benzophenone,

25 4-diethylaminoacetophenone, 4-dimethylaminopropiophenon,
ethyl-4-dimethylaminobenzoate,
2-ethylhexyl-1,4-dimethylaminobenzoate,
2,5-bis(4-diethylaminobenzal)cyclohexanone,
7-diethylamino-3-(4-diethylaminobenzoyl)cumarine, and

30 4-(diethylamino)chalcone.

Further, specific examples of the hardening
accelerator include chain transfer agents such as
2-mercaptobenzoimidazole, 2-mercaptobenzothiazole,

2-mercaptobenzooxazole, 2,5-dimercapto-1,3,4-thiadiazole,



.10 a condensate of 4-azidebenzal dehyde and a phenol novolac resin, a
honmopol ynmer or copol yner of 4-acryl oyl phenyl ci nnanoyl ester,

1, 4- pol ybut adi ene, and 1, 2-pol ybutadi ene. O the above sensitizers,
hardening accel erators and pol ynmeric phgfo crosslinking/sensitizing 15
‘agents, 4, 4'-bis(dinethylam no)benzophenone,

4, 4" - bi s(di es hwdAsapesbengoanREeng1anldopgriRiaapt obenzot hi azol e are
preferred in that a formed pattern does not peel off froma substrate
easi ly at the-pherylob-teveappaehii-satirazolei.gengattern strength and
sensitivity., 20 1n r tinwention, it is.particularly preferred

t hat at Ieas?'%%ﬁc%épgégéﬁgfﬁgﬁ1?ﬁegg?ogptégﬁgﬂ%ﬁ'ng of the biinidazole
conpound (1) and tferthér) dere®! Eo£e€GPLHEdpO2ymend pholteast one sel ected
fromthe group consisting of a benzophenone conpound having a benzoin
bond, ot Ber ¢EogBhinhhvaoAenghsisinghIent dém PeliyRgrigesempaund wisHenone
sensitizer a_thj L e- has r i a l.era. u '

conbi nat i onatgf%s]s aapﬁ{éﬁég%&ﬁgngr g’zqu ?ogggﬁ% ieat(:E) ?.S%@%‘lr :%gs eax}%g?éeé; of the
above particetossyinkehgrdgeht amd)ioma photo@ereitB3fer in a main chain
2,2'-bis(2-ch|oropheny[)-4,4',5,5'-tetrakis§4-ethoxy .

car bonyl pherd®§/QT 22 Bifigi §B2dPe/ 4SRICHELCIPERMPLER RBPTCREN LGFH W&
2,2'-bis(2-c | 3¢ 44 42 NG ' -
carbonylphen€+§§€?§§?%i%%1%23%§%§E?ﬁ£%%?§%§éétﬁé@gﬁ¥ﬁggyﬁfyl aloohol,
benzophdifoned 2ebrdensafedpfiethnzadebenzalfenydehcnd@ pitesod )ierabac| - one,
2,21-bis(2-ch|oiophenﬁl%-4,il 5.51-tetrakis 4-E%$oxy

car bonyl phen§®§18: 22 BPIMAPQLYBLE) 874 CORC. &t RH ani no) 5
ben20ph9n0n941aB¥§i8§!PM6h?ﬂ%&ﬁhﬁh@@i'%%&%&Q11,4-polybutadiene, and

2,2 -bis(2-chl orophenyl)-4,41,5,5" -tetraki s(4-ethoxy

car bonyl phen¥| 2-po2ybbtrdiigngol P4, thepaboupneenplidizess., hardening

benzophenonel 2 bydraxyexclaleyyh PhaR K §haRy 2Rk n AR 1Y AZALS

15 agents, 4,4'-bis(dimethylamino)benzophenone,

4,4'-bis(diethylamino)benzophenone, and
2-mercaptobenzothiazole are preferred in that a formed
pattern does not peel off from a substrate easily at the time
of development and has high pattern strength and sensitivity.

20 In the present invention, it is particularly preferred
that at least one selected from the group consisting of the
biimidazole compound (1) and the biimidazole compound (2)
and at least one selected from the group consisting of a
benzophenone compound having a benzoin bond, other

25 benzophenone photo radical generating agent, a benzophenone
sensitizer and a thiazole-based hardening accelerator be
used in combination as a photopolymerization initiator.

Specific examples of the above particularly preferred
combination include:

30 2,2'-bis(2-chlorophenyl)-4,4',5,5'-tetrakis(4-ethoxy
carbonylphenyl)-1,2"'-biimidazole/4,4'-bis(diethylamino)
benzophenone,
2,2'-bis(2-chlorophenyl)-4,4',5,5"'-tetrakis(4-ethoxy
carbonylphenyl)-1,2'-biimidazole/4,4"'-bis(diethylamino)



10 2,21-bis(2,*4"-dichlorophenyl)-4,4",5,51-tetraphenyl -1, 21-

“bi i m dazol e/ 4, 4' - bi s(di et hyl am no) benzophenone,

2,21-bis(2,4-di bronophenyl)-4,4"',5,5 -tetraphenyl -1, 2'-

bi i m dazol e/ 4, 4' - bi s(di et hyl am no) benzophenone/ 2- benzyl -

*2-di net hyl am no-1 - (4- mor phol i nophenyl ) buBane-1-one, 15
2,21-bis(2,4-di bromophenyl )-4,4",5, 5 -tetraphenyl -1, 2' -

bl | mi dazol e/ RSREOBRSREREY Ry PEREY3) BetaHantr i arykir Gkymorpholino

cycl ohexyl ph ng _ :
2,21-bis(2,4§§¥%§?éﬁpgﬁgghgnypff4,4',5,51-tetrapheny|-1,

21- bi i m dazoRe?4-BisliRs ctiloebiphleanyilice)daein'z,dEehoteet r 601 6 ¢ hyelt vayy
cyclohexylphenébketgng/Z- rcappoﬁsq;qthiazol . In the present invention,
t he conpound®RE9PRYRAEENZAi - 20aRd IR0 1ot ot r Rt 2R L gehet aning) agent
and the np \ _bkd %ygyéng ﬁ%f?ﬁ.n a total anmount
of pref ?r)ablggﬂgthlanggr/qt hglr?li?om by mt}égi{}}f!&g'%@r%% 0 %’ 25

phot opol yner 2zaf basi( 2i-chdiogmophemytlHerd , 4 'hed skhste traklsfdl-ethexpar deni ng

accel erator are,used in _a.total ,amouynt., of preferahl | arger than 80%
by wei ght of CBhRC gpbenb’l}c)t'épgl ym“ﬁé}oqz&%%ﬁ‘{t gtb%{%wlﬁfﬂ%g@?f%%whe i
polymeric pBah2ophendhieVHi-hYardRsidyAidte enPLESESh & /2 afe AERPEL 30 Of

generally not |arger than 200 parts by wei ght, preferably not |arger than
180 parts bybgmeghkhlageded on 100 parts by weight of a total of the

B s i Lt e SWI

phot opol'ynerization I'nl'tl sent. 3 nve

amount of gebpeimildpzdl@Y 4t,d '5®Q s(@ilethianvitigjbenpoptieriohéy 1 to 300 parts
by weight, particularly preferably 10 to 200 parts by weight, based on 100
parts by wePgRt ~BES{Re 4mibmomentienyal) orfbhe? - § O tetFapheaYLale2'5 when

t he anount o {: | viverd | 5 Iy ok | ﬁﬁ@% h 1l parts
by wei ght, c&ﬁﬂgdgegé%ggs'&reﬂé'ozsgtgl%}&ﬁp&r%féﬁe%{jb%ﬁ?? Cl eér)llt‘:?%/£ %ggggy a

| oss and/ or Rndémethydamimopdt-t(dr-monphaicinopheyl Fbubeme + heomepunt i s

arger than 5500 RICS Bt iloprdy Y oF, PRUE SN [8cLigRLE, 101 3L off

biimidazole/4,4'-bis(diethylamino)benzophenone/l-hydroxy
cyclohexylphenylketone; and
2,2'-bis(2,4,6-trichlorophenyl)-4,4"',5,5'-tetraphenyl-1,
2'-biimidazole/4,4'-bis(dimethylamino)benzophenone/

20 l1-hydroxy cyclohexylphenylketone/2-mercaptobenzothiazole.

In the present invention, the compound having a benzoin

bond, other photo radical generating agent and the compound
having a trihalomethyl group are used in a total amount of
preferably not larger than 80% by weight of the whole

25 photopolymerization initiator. Further, the sensitizer and
the hardening accelerator are used in a total amount of
preferably not larger than 80% by weight of the whole
photopolymerization initiator. In addition, the polymeric
photo crosslinking/sensitizing agent is used in an amount

30 of generally not larger than 200 parts by weight, preferably
not larger than 180 parts by weight, based on 100 parts by
welght of a total of the biimidazole compound (1) and the
biimidazole compound (2).

The photopolymerization initiator in the present



.10 froma substrate at the tinme of devel opment and scuns and/or film
‘residues are liable to appear in an area other than an area where the
pattern is forned. Additives Further, the radiation sensitive conposition
for a 15 black resist of the present inygntion nmay contain a variety of
"additives as required. Illustrative exanples of such additives include:

pol ynmeri ¢ cohpwent$os uch usedaipody amopn tab € oexi e ra pby yetdly tenso glpet s
nonoal kyl et her, and 20 on(quoroaIé§{a0rylate) surfactants such as a

noni oni ¢ surPRASHINt o PEEEGARLY duFP 9% RATtSnRY arebgh bRt AR TN -
adhesi on aCCﬁf@fé&QBi?[SP@ht@Szd’d D rtd Ibtyema%m' ! BB%edVbHyioo parts by

triethoxysilane, vinyl tris(2-nmethoxyethoxy)silane,
N- (2- am noetwgighsg- aﬁ1hbprmp#tn@uhpkdpmaﬂhmppnmemuiC) In this case,

N- ( 2- am noet am _nopr Itr et S|Iane

3- gn1nop opy$¥?% %ﬂﬁx?gpﬁﬁgp% E"Q'j'IF'E"I SRAIBISAIAA AR aker is
3-gl yci doxypsmayhaet tyhdi 006 Dogysts ap@ welght, curing by exposure does
2- (3, 4- epoxycycl ohexyl ) et hyl tri nmet hoxysi | ane,

3- chl or opr opgP R ¥t deauifdciennly . Whasehy eoiosyl endierhengercuhert

3- et hacryl oxy. r t |I n a0l .

3- nercaptopr%p@%??%%%t yggﬁégé le Hging@gh §ﬂ£ﬁ|¥§;larger than

2, 2-t hi obi s(9e0epdyts a:;v Mgﬂtph%ncflo)rmed pad taxer dis- 118Vl ¥l pbepgll off
uItraV|oIet absorbers such as 2-(3-t-butyl-5-nethyl-2-hydroxyphenyl)-5- 5

chl or obéfzot FFaR R subsiFatis sty bbaZbHRe i devederagditoABAasCBRs i At /9% or s

such as sodi gy ROLYBEaNee! fre fi‘étr)ﬂﬁrto Jm_nahhag{rea%eﬁhs L6gh Ll B) 1
a resin having a carboxyl group e radration sensitive CO i on
a bl ack resiateaf whhreptbeepatiterantisoiformedal so contain

Additives

Further, the radiation sensitive composition for a

15 black resist of the present invention may contain a variety
of additives as required.

Illustrative examples of such additives include:
polymeric compounds such as a polyvinyl alcohol,
polyethylene glycol monoalkyl ether, and

20 poly(fluoroalkylacrylate);:
surfactants such as a nonionic surfactant, a cationic
surfactant, and an anionic surfactant;
adhesion accelerators such as vinyl trimethoxysilane, vinyl
triethoxysilane, vinyl tris(2-methoxyethoxy)silane,

25 N-(2-aminoethyl)-3-aminopropylmethyldimethoxysilane,
N-(2-aminoethyl) -3-aminopropyltrimethoxysilane,
3-aminopropyltriethoxysilane,
3-glycidoxypropyltrimethoxysilane,
3-glycidoxypropylmethyldimethoxysilane,

30 2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
3-chloropropylmethyldimethoxysilane,
3-chloropropyltrimethoxysilane,
3-methacryloxypropyltrimethoxysilane, and

3-mercaptopropyltrimethoxysilane;



10 an organic acid so as to further inprove solubility of a coating film
formed fromthe conposition in an alkali devel oper and further suppress
occurrence of undi ssolved residues after devel opnent. As such an organic
acid, an aliphatic carboxylic acid 15 or phenyl-group-contai ni ng
“carboxyl lc acid having a nolecular weight of not larger than 1,000 is
preferred. Specific exanples of the aliphatic carboxylic acid |nclude

nonocar boxyl| 32t hexidants suah A6 i ¢- EEFﬂblﬁééfWEtéﬂﬁds tybgivdmhengl i,

butyric aci abeglgyagl ] hgiacid, 20 caproic acid, diethyl acetate,
enant hi c a0|%?aandgcgﬁrelﬁgt9 %ﬁ% élcarboxyllc aci ds such as oxalic acid,

mal oni ¢ aci dpltsaciobet absdrbgrst anch asid, adeIC acid, pinelic acid,

suberic acid zelajc. a ci.d, br cid, 25 nethylnalonic
acid, ethyln%Tg aéEFHE g WE?R?&H%F%XPE°§¥P tT1 succi nic aci d,
tetramet kyl Saﬁfwbseﬁsbgnagwleohsﬁansdkeig%@%dp@le%& idegconi ¢ acid,

citraconic acid, maleic acid funmaric aci and nesaconi ¢ aci d; and
tri carboxyl i gagatomerstithnainhibd&plysr gluich a@l@OGmumnHQhYdﬂrx&ﬂtﬁ and

canphoroni ¢ acid mhlle i1l ystrati ex l,es th henyl oup-
cont ai ni ng carboxf%gﬁ &F o Wit gﬁkgﬁgnﬁP?n%183F88%§|?E?a%?da

car boxyl gr ongvehgerthybbeRdegré@p, aHEheanl ath onpse REt BvE JIJUPOL i 61 HE d
having a carboxyl group 38 bonded to a phenyl group via a carbon chain.

Specific exfopladlaak sesisfcrfidhapiement ADNGRILOIKPRY A HRP PRERIR as
DEEO1 S P, i) BBy By U B PRI ot o VAL TESY L o) ©
aci d, and teceablhglEﬁl&cfdrmaﬂomwbmctMQlp@mﬂﬂsﬂdﬂanéﬂn(knfunkamna.valence
of at least 3 such as trinellitic acid, trinesic acid, nquBPatlf aci d,
and pyronellﬂ?VEIQEFH aggdfurther suppress occurrence of undissolved
residues after development.
As such an organic acid, an aliphatic carboxylic acid
15 or phenyl-group-containing carboxylic acid having a
molecular weight of not larger than 1,000 is preferred.
Specific examples of the aliphatic carboxylic acid
include monocarboxylic acids such as formic acid, acetic acid,
propionic acid, butyric acid, valeric acid, pivalic acid,
20 caproic acid, diethyl acetate, enanthic acid, and caprylic
acid;
dicarboxylic acids such as oxalic acid, malonic acid,
succinic acid, glutaric acid, adipic acid, pimelic acid,
suberic acid, azelaic acid, sebacic acid, brasylic acigd,
25 methylmalonic acid, ethylmalonic acid, dimethylmalonic acid,
methylsuccinic acid, tetramethylsuccinic acid,
cyclohexanedicarboxylic acid, itaconic acid, citraconic
acid, maleic acid, fumaric acid, and mesaconic acid: and
tricarboxylic acids such as tricarbarylic acid, aconitic
30 acid, and camphoronic acid.
Meanwhile, illustrative examples of the
phenyl-group-containing carboxylic acid include an aromatic
carboxylic acid having a carboxyl group directly bonded to

a phenyl group, and a carboxylic acid having a carboxyl group



10 phenyl acetic acid, hydroatropic acid, hydrocinnamc acid, mandelic
aci d, phenyl succinic acid, atropic acid, cinnamc acid, cinnamlidenic
acid, coumaric acid, and unbellic acid. O these organic acids, aliphatic
di carboxylic acids and aronatic di carboxylic acids such as mal onic acid,
‘adipic 15 acid, itaconic acid, citracon3& acid, fumaric acid, nesaconic
acid and phthalic acid are preferred fromthe viewoints of alkal
solubility, teonded| teyai RhepyiedrouPo Vilge adeatiare Fhakrer | SpediFievent i on

of occurrence_of | 0 n I t S
formed. 20 T%%Q%Pgéﬁir@ma#l]%gqcngcgl e tﬁl?g)([}' atstg?eﬁnéﬂg;é%?%oa %l%t %‘r’gago {hwo or
nmore. . The &sJge8hgofei Aciid, useduir agcidnoduimief agder dldmempiic ladges than
10% by wei ght, preferably not | arger than 1% by weight, based on the whole
radi ati on sePR{tPeE8LEBABBIFt P644:25 In this case, when the ampunt of the

organic acid,g 10%-BYx8i ¢t ciadhesian ff 4 e ernto a
substratg’C iasl ?‘f‘ﬁﬁ?é %108 o&eﬁﬁSol %e’cr}?s!; The radi}%}t{ on senés)ﬁ%/e
conposi ti on isophthhatke aedidst andD tefrephthaldserdcidwenti on is conposed
essentially of the foregoing, col grant the alkali_soluble resjn (B

. A,
the nultifuREPPBREF ROLBAEFPPEY, 1&n8°§'ﬂ)§_ PASEBEORYKRI PRSP B8R 3t nted ?Z)r
(D) and al sozcaptRidys tifime19M169% G 13ddkbiMeSicNacs@TEnE BsFRat L8 LE1@T al

the radiation sensitive conposition 39 s prepared as a |1quid conposition
havi ng the cangopgrbomeldtltdic @edd;t lamdcol orant (A) dissolved in an
approprigate e selected. and

used b57ds aBﬁgg%ﬁgéFéégsgggﬁgagE’%Hé% ff§ﬁg?s_€§co%¢/’eg’%%§rg$ e %%Jn%bnent S
(A) to (D) amgnbbBeiaddtidyeprenposastinigogeiaotatrepit aéid, tdbsgamic
conmponents and exhibits a noderate degree of volatiliay. Speci fic exanpl es
of such a sof¢éft ¢inamklidenic acid, coumaric acid, and umbellic acid.

Of these organic acids, aliphatic dicarboxylic acids
and aromatic dicarboxylic acids such as malonic acid, adipic

15 acid, itaconic acid, citraconic acid, fumaric acid,
mesaconic acid and phthalic acid are preferred from the
viewpoints of alkalil solubility, solubility in solvents to
be described later, and prevention of occurrence of scums
in an area other than an area where a pattern is formed.

20 The organic acids can be used solely or in admixture
of two or more.

" The organic acid is used in an amount of generally not
larger than 10% by weight, preferably not larger than 1% by
weight, based on the whole radiation sensitive composition.

25 In this case, when the amount of the organic acid exceeds
10% by weight, adhesion of a formed pattern to a substrate
is liable to lower.

Solvents
The radiation sensitive composition for a black resist

30 of the present invention is composed essentially of the
foregoing colorant (A), the alkali soluble resin (B), the
multifunctional monomer (C), and the photopolymerization
initiator (D) and also contains the foregoing additives in

some cases. In general, the radiation sensitive composition



.10 (poly)al kyl ene glycol nonoal kyl ethers such as ethylene glycol
nononet hyl et her, ethylene glycol nonoethyl ether, ethylene glycol
nono- n- propyl ether, ethylene glycol nono-n-butyl ether, diethylene glycol
nononet hyl ether, diethylene glycol nonoethyl ether, drethylene gl ycol 15
‘nono- n-propyl ether, diethylene glycol nho-n-butyl ether triethyl ene

gl ycol nononet hyl ether triethyl ene col, . nonoet hyl ether pr opyl ene
gl ycol nononk® Tepared. asp?ob}é@ﬁ@ SgyéeﬁlﬁﬁﬁBePHYPnétﬁ ﬂﬂWRRHQRﬁﬁ

gl ycol nono, o e r e g .
_ Of'f;/Q:E‘ Pihn EH@ coﬁ!BEHMlt ]) 'd)i%%'ol%'ao 1'?1 éﬁﬁﬂgﬁ%&ﬁm@%t her

di propyl ene glycol nononet hyl ether, dipropylene glyc
di propyl ene gbyvehtnnno n- pr opyl ether di propyl ene glycol nono-n-butyl

ether, tripropyle 0 noneth | et and tri | ene ycol

nonoet hyl et her; n‘}ei)%l'#a ‘heenbt)%‘(? PrEHSBI k‘fﬁné’t EFE@% %&‘Iiétﬁﬁti as 25
et hyl ene sgl ygs! aﬁpﬂeﬂetayé etsh%ngcet;atie, A’ Py @lssdBrostind et her
acetate, diethylene glycol nononethyl ether “acetate, diethylene glycol

monoelt hyl et@empasentse(l) grodp )enedgtpeoad@bhwetmpemmts acdees qotand
h th h
G et hylene JFYESF BERETHToe cadiboRERte Sha SaffOfts ST NS mes

di et hyl ene gbfcﬁblaﬂlﬁlhg et her, and tetrahydrofuran ket ones such as
nmet hyl et hyl ketone yl |sobutyl ket one, cycl ohexanone, 2-heptanone,
and 3- hept anone; 4$Pe%éﬁ%¢ exarpies 9ficRush #e?ﬁ}ﬁezih9d¥6*¥%#opronate and

gtﬂghrox§h¥dR§§%§ %?% ?gﬁgtgg&ggthgﬁag%ﬁﬁyi>qﬁ§% %Pqﬁwﬁﬁn%ﬁﬁxl nneth | 5

3- nethoxyproglpaememonbh¢th@lnethexypempwdmmmeghmﬂdhﬂmoﬂb&ﬁﬁyﬁqqﬁhgrpnate,

et hyl 3-et hoxypropi onate th etho , h dro ef at e,

rethyl - hyaFBEy BR8N BLRGeE.AIPacE P ERgTey §190%eR at o

4'nEthOXybUtMbnacﬁtﬁﬁeyl3eﬁﬁbg¥|ﬁ&dﬂﬁﬂﬂ@ﬁéngﬂﬁcol monomethyl ether,
diethylene glycol monoethyl ether, diethylene glycol

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

20 dipropylene glycol monomethyl ether, dipropylene glycol
monoethyl ether, dipropylene glycol mono-n-propyl ether,
dipropylene glycol mono-n-butyl ether, tripropylene glycol
monomethyl ether, and tripropylene glycol monoethyl ether;
(poly)alkylene glycol monoalkyl ether acetates such as

25 ethylene glycol monomethyl ether acetate, ethylene glycol
monoethyl ether acetate, diethylene glycol monomethyl ether
acetate, diethylene glycol monoethyl ether acetate,
propylene glycol monomethyl ether acetate, and propylene
glycol monoethyl ether acetate;

30 other ethers such as diethylene glycol dimethyl ether,
diethylene glycol methylethyl ether, diethylene glycol
diethyl ether, and tetrahydrofuran;
ketones such as methyl ethyl ketone, methyl isobutyl ketone,

cyclohexanone, 2-heptanone, and 3-heptanone;



.10 propionate, ethyl acetate, n-propyl acetate, i-propyl acetate, n-butyl
acetate, i-butyl acetate, n-anyl acetate, i-anyl acetate, n-butyl

propi onate, ethyl butyrate, n-propyl butyrate, i-propyl butyrate, n-butyl
_butyrate, nmethyl pyruvate, ethyl pyruvatﬁ n- propyl pyruvate, nmethyl 15
acet oacetate, ethyl acetoacetate, and et @I 2-oxobutyrate; aromatic

hydrocarbons

N- net hyl pyr rd gnféasc'zﬁ%%%&{]%yﬁ%‘?ﬁg% %%%ﬁ%i}gﬁlggéﬁyl acefeo%élrx
These soIvenZShyeﬁoh?pnspdoaately or in adm xture of 20 two or nore.
Further, in conbination with the above_solvents, a_high_  hoiling solvent

such as benzQFReFhgFLeFfiePUcChi 28- RekPY LeRnBY AT oxysRoMAtAydRFaR1qnas fhor one,
caproi c aci rylL nzyl al cohol, benzyl
ccotate, ot PoFFDE Bhgazbuy-2 - keRbyaptep brdte e ey o
y-butyroBactmﬂnethexyprepéonatbonatbylpBemﬂthmxynadpﬂuﬂ&tau neg thy ene

gl ycol nonophepyl ether ace b These h boi sol vent s
can be used gb?ﬁ¥9ngrPﬁi°88 xtﬁ%g &f%tﬁg Qﬁégﬁ t?ﬁpgﬁregoing

sol vents, fr&%&ﬂ?a&é%%e' Negngh h%&&wcte»baﬁ@ grﬁmth,dll spersibility and

coatablllty, propyl ene gl ycol nononet hyl ether, ethyl'ene gl ycol
monomnet hyl eZthdaQEYaBemeﬁhNQPMENGBQByC@Imﬂﬂhyﬁﬂ3nmethQK¥qumbtate,

propyl ene gl yco noet hyl . et h etat |et coI di hyl

et her, cycl o%%?léﬁg?ie,g E‘;ﬁgﬁfgﬁ Cj‘ ta?rfo t[l}m ngn%/ ?g’g onat e,

4- met hoxybut yropeehate, atﬁeuhnbe&artet h@qﬂwwl wmamﬂ,tei pEspyyl

3- net hoxypr opi onat e, nethg é3 et hoxypr opi onat e, et hyl 3- et hoxypr opi onat e,
¥

n-butyl acetacetatep Bybub¥diacetats. shypubrbrageta eéﬂﬂﬂawﬁin%ﬁﬁia?ﬁbutyl

0 s L RSO o Tl EL e LYY 3 e i

y- but yrol act buneyratpr,efieprepgyl butyrate, n-butyl butyrate, methyl
pyruvate, ethyl pyruvate, n-propyl pyruvate, methyl

15 acetoacetate, ethyl acetoacetate, and ethyl 2-oxobutyrate;
aromatic hydrocarbons such as toluene and xylene; and
carboxamides such as N-methylpyrrolidone,
N,N-dimethylformamide, and N,N-dimethylacetoamide.

These solvents can be used solely or in admixture of

20 two or more.

Further, in combination with the above solvents, a high
boiling solvent such as benzyl ethyl ether, di-n-hexyl ether,
acetonylacetone, isophorone, caproic acid, caprylic acid,
l-octanol, l-nonanol, benzyl alcohol, benzyl acetate, ethyl

25 Dbenzoate, diethyl oxalate, diethyl maleate, y-butyrolactone,
ethylene carbonate, propylene carbonate or ethylene glycol
monophenyl ether acetate can be used.

These high boiling solvents can be used solely or in
admixture of two or more.

30 Of the foregoing solvents, from the viewpoints of
solubility, pigment dispersibility and coatability,
propylene glycol monomethyl ether, ethylene glycol
monomethyl ether acetate, propylene glycol monomethyl ether

acetate, propylene glycol monoethyl ether acetate,



.10 The solvents are used in an anount of generally 100 to 10,000 parts by
wei ght, preferably 506 to 5,000 parts by weight, based on 100 parts by

wei ght of the alkali soluble resin (B). Preparation Method of Black Matrix
~and Spacer 15 Next, a nmethod f or preparing a black matrix and a spacer by
use of the radiation sensitive conpositi%% for a black resi st of the
present inve

tio r|be & the ra tion sensitive
conposi ti on $b?t€Yngﬁk9 %thﬁ é’seé:rrt ¥ $XH' I  applied to a
substrate, 2Z0n8pegh¥REL Bshéb%ﬂﬂb%kﬁdéﬂﬂyﬂti“hjﬁ%ﬂ sk GOIPwstd | on by
pre- baki ng so as to forma coating f ilm "Then, 'the coating filmis

exposed to | #ghethaxubpt¥dcacehthed MQ@Tmlw-anath%bb@hnél@QOtﬁ,
devel oped by e, of a aIkaI eve unexposed po t| ns of
e contt ng e - R o SRR LR et pUACA CBERSLy pRRBYRRRRE. OLAYP
substrate i s3- étﬂ&ﬁ?@bbﬁiﬁﬁ&td}ab@dmfﬂlerc'ﬁia'c,atfe bl ok typl ragepatéepacer
havi ng a predeterm ned bl ack pattern thereon can be obtained. Illustrative
exanpl es of Phém3%09€e§95§br&rémﬂﬁcﬁﬁﬁéaﬁﬁqﬂﬁbe$¥4(RﬁPP¥Rﬂ@%%fb%ﬁ%Yb

pol yester, a 30.p d @ﬁ§n yi Furt her,
as desired, Pﬁgg;:h%ebs rgpesg%' ?/mbg&] su Jegf Hdmﬁgb o%?l atéertgfetreat rrent
such as chenpgativateaan®rthevliike arelpneﬁernepl|m@d&gﬁmheohigheb¢ik£ng

pl asma treatnent, ion plating, sputtering, a vapor-phase reaction process
or 42 vacuunﬁGéﬁégtblbnbutﬁrﬁ EP?OPﬁeiFaHFﬁﬁﬁﬁﬁegenS|tlve conposition for a

bl ack reg st 1o thgpsUPivé&ies ¥k HYSERAI éﬁ%ﬁ@&ﬁ‘@%ﬁﬁ%ﬂer@&l@phﬁoc%‘“ ng,

cast coating or roller coating can be used. 5 The conposition i's applied
such that th&OdpDédpevssi by wmﬂghﬂuﬂpnpﬁdnahﬁmﬁiﬂwftgeﬁe@@mIyaﬂts by 10

Fadi At fon uoBRL8RCpr BAgPRng: haSoPERSTRT PRLdnE S5, Bu8 bRkt el Bre
radi ation, ukbgaw @Bgt radiation, far
Preparation Method of Black Matrix and Spacer
15 Next, amethod for preparing a black matrix and a spacer
by use of the radiation sensitive composition for a black
resist of the present invention will be described.
After the radiation sensitive composition for a black
resist of the present invention is applied to a substrate,
20 a solvent is evaporated from the applied composition by
pre-baking so as to form a coating film. Then, the coating
film is exposed to light in a predetermined pattern via a
photomask and then developed by use of an alkali developer.
Thereafter, unexposed portions of the coating film are
25 dissolved to be removed, and the resulting substrate is
preferably post-baked. Thereby, a black matrix or spacer
having a predetermined black pattern thereon can be obtained.
Illustrative examples of the above substrate include
glass, silicon, polycarbonate, polyester, aromatic
30 polyamide, polyamide imide, and polyimide.
Further, as desired, these substrates may be subjected
to appropriate pretreatment such as chemical treatment with
a silane coupling agent or the like, plasma treatment, ion

plating, sputtering, a vapor-phase reaction process or



)10 ultraviolet radiation, an el ectron beamor X rays can be used, for
exanpl e. Radi ati on having a wavel ength of 190 to 450 nm is preferred. The
anount of energy of the irradiated radiation is preferably 10 to 10 , 000
J/n2. 15 Further, as the above al kali de gl oper, an aqueous solution such
as sodi um car bonate, sodi um hydr oxi de, % t assi um hydr oxi de,

t et ranet hyl agg? ' Lde, choline,
1, 8-di azabi cyc g{liflgbgﬁg%?ﬁ'gﬁdecene or 1,5-diazabicyclo-[4.3.0]-5-nonene

is preferred. 20 Trotapphpovke atadlatilonckensitias epmpopitdion doaud of a
wat er - sol ubl e_organi c sol vent or surfactant such as nmnethanol or_ethanol
can be addedPlafkE BeRAPE £8| GhPoSUPStTgdser 81y RPPTPRIdaRe Matdod such

devel opment gstfgg? oINPT cQ%E{-{GI:BQEEHE; %agfﬁygner l.%%aacﬁ@r e&ndﬁgqléwent

met hod, a dip opnent method or a pa evel opment” nmet hod can be
used. Thé& devel opnEmé¢ denpqEidfimralilsyapplieddsweh thiatr the dehpéradatring or 5

to 300 seco . The thus. prepared_bl ack ri nd spacer are extrenel
50 veoruly nEERy nag A HRs BERREL e AT L G ST . Fra s e
pi ckup tube geyi¢g N9 AmGOmBieS preFeratAieionaf & .6 & @bodi ment of the

present invention wll be further described wth reference to Exanpl es.
However, the preseh$ the/sadistiics weed iimbrenasynghthe dillagk matr3xpadmpl es

in any way. Exanples. . le_ 1. 00 parnts. by. wei.ght of .carbon_bl ack and
30 parts by SHEPRRe 37 ouRiBuAPRIRACe AuNtheves S RaPla t R tadt < by

wei ght afo coipeva¢ibavititadiatich amce DOSHrvhivdan 6rX rdysredsdBtuddd ade
name: D sperbyk-182), 50 parts by weight of net hacrgl I C

aci d/ 2- hydr ok9&te¥ample hadiadiatelop kapinmm angevatepobherH d 90 tpr 458 nm
macr onononer iEOBQLa%g?:E:ed.

The amount of energy of the irradiated radiation is
preferably 10 to 10,000 J/m?.

15 Further, as the above alkali developer, an aqueous
solution such as sodium carbonate, sodium hydroxide,
potassium hydroxide, tetramethylammonium hydroxide, choline,
1,8-diazabicyclo-[5.4.0]-7-undecene or
1,5-diazabicyclo-[4.3.0]-5-nonene is preferred.

20 To the above alkalili developer, an appropriate amount
of a water-soluble organic solvent or surfactant such as
methanol or ethanol can be added. The alkali solution is
generally rinsed by water.

As a development method, a shower development method,

25 a spray development method, a dip development method or a
paddle development method can be used. The development is
preferably carried out at room temperature for 5 to 300
seconds.

The thus prepared black matrix and spacer are extremely

30 useful in, for example, a color liquid crystal display, a
color image pickup tube device and a color sensor.

Hereinafter, an embodiment of the present invention
will be further described with reference to Examples.

However, the present invention is not limited by the following



.(copolynerization weight ratio: 15/15/60/10, Mv = 25,000) as the al kal
soluble resin (B), 40 parts by weight of dipentaerythritol hexaacryl ate as
the nmultifunctional nonomer (C), 10 parts by wei ght of 15
‘2,2'-bis(2-ch|oropheny|)-4,4',5,5'-tetra¥és(4-ethoxy

car bonyl phenyl )-1,2'-biim dazole, 10 par by wei ght of

4, 4" - bi s(di ?Q%ﬁ%golgegﬁg?%g&gne and 20 parts by weight of
I et ny (4

2- benzyl - 2- anmi no- r phol i nophenyl ) but ane-1- 20 one as the

phot opol yneri zation initiator (D), and 1,500 parts by weight of ethyl

3-et hoxypropionate as a solvent were mxed together so as to prepare a
liquid radi aFX8WP4€Rsitive conposition. The |iquid conposition was coated
on a surface Qg_mglgoga 25 gl ass substrate by use of a spin coater. The
surface of tﬁe ubstrate had a silica (S102) filmfor preventing elution
of sodi Bmions folo@dpahesebp. wehghtestdl tamponubdiack andh 30 pactmikey at
90 Cfor 4 mnutes sg as to forma coating film having a filmthickness of

1.3 um 30 TrRehghLs pE, bapdum,selfate Rss 1S4 TR} ookh) ¢ eHDRBELF Y t he

coating fil ”Mé’i‘éhitr badcahpdutial ha¥ing!ldd amld¥find AR | L E8ViE0a2
wavel ength of 365 nmfor an energy anount of 2 , 000 J/nR2 via a photonmask
by use of a 8igherpmstsltzaderpamg:| BhpreThek-18Rd .sbGBspante hrswehaetsed

in 44 0.04% L ght_ qf ' dr.oxi | ut.i 3.Cf 1
it so asotumAEhePEELLch AR AT I e RB Pl FEBRh L o ana
air-drigbd ThetRatirgiatelpolystivraine mdscdsiomakesopdlyhde for 30

m nut es, thereby Rreparin 5 a black matrix having a black pattern forned

on the subst fgepolymead zatdomy wRdighth Trtiave 1 Aot &AM 0 usiW - 2bd% e0 QRS

di ssol ved in,g ghxtyYnga 93RS Wi P4 ,CO:{G)QLF§P{§ 6§)w?%ghé%fand

solvent. The resulting m xture was spl n-coated, oafrtm cknéss of 3

pm on a gl adipenhaetrgthridvilnhexaadrIdd idsn flos neal bhfanstibdbnad. The

resul ting su[tt)us)%g%gg \Q%% ., 10 parts by weight of

15 2,2'-bis(2-chlorophenyl)-4,4',5,5"'-tetrakis(4-ethoxy
carbonylphenyl)-1,2'-biimidazole, 10 parts by weight of
4,4'-bis(diethylamino)benzophenone and 20 parts by weight
of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-

20 one as the photopolymerization initiator (D), and 1,500 parts
by weight of ethyl 3-ethoxypropionate as a solvent were mixed
together so as to prepare a liquid radiation sensitive
composition.

The 1liquid composition was coated on a surface of a soda

25 glass substrate by use of a spin coater. The surface of the
substrate had a silica (S510;) £ilm for preventing elution of
sodium ions formed thereon. The resulting substrate was
pre-baked at 90°C for 4 minutes so as to form a coating £ilm
having a £ilm thickness of 1.3 pum.

30 Then, after the substrate was cooled to room
temperature, the coating film was irradiated with an
ultraviolet radiation having a wavelength of 365 nm for an

energy amount of 2,000 J/m? via a photomask by use of a high

pressure mercury lamp. Then, the substrate was immersed in



.pre-baked at 80C for 10 m nutes, irradiated with the same ultraviolet
radi ati on as used above for an energy anount of 2,000 J/n2, and then
post - baked at 220C for 1 hour. Thereafter, the coated substrate was bonded
to another glass 15 substrate having an,} TO filmfornmed on a surface, and
a liquid crystal was injected between t‘h substrates so as to prepare a

liquid crystal I %ygi 0 . u °8¥ng
voltage reteﬁtloﬁ % W@% ta %%§%F%3&§§h9§f§§#§% QOFPEﬁgé %ga%%re at 60C
with a retentimbntteesof agd0td6déveilolpi $heomdsating MEsLB6%idsed hetth when an

aci d value and am ne val ue of t ersant _used above were neasured by a
R Rt N R LISEEE 0 [l st P S A L

mgKOH g. 25 yhenpbhe-phkaanad s4bstr abe ‘é@snﬁfiﬁﬁ@é‘ LdHdidb@ prli st fyg panel
and a displ ay test was conducted, display defects such as stlcklng wer e

not seen.5 Fuattack meltrharha\emgiaéslan@k padegrnEormeéa@n the smasctmfstsai

portions on the obtai ned stra an I t eI| Ioss of the

pattern was seen. h*% %dd%% gﬁ w?%ghﬁ eFﬁehQESPF§ﬁ %éﬁ' S HAF a

very snooth guskatQed Eﬁaarnhﬁcﬁuﬁé%&aﬁﬁsbﬂgwaw%@&e (e dmp ot EMENT( BFD

177, 60 parts UB/’Wené;ht of C.1. PIGVENT BLUE 15:4 and 30 parts by wei ght
&

45 of bari ukPs &9 lveatool Eh&nFeE’A}tlBG BiEXtUreWaRgpin - egatethpound

naving an ur ebhgne: Bl MhLElLd o Siaperaadt o1 (LLAUG, DaE L TLapELOVAG 167).

50 parts by wei acrylic a hyd oxyet acry enzyl

5 nmet haqry! aIEbpﬁiLlﬁt ¥6mednﬁﬁran§@:ﬁﬂﬂéeCODHie'nﬁsuItﬁﬂD@|Mﬂﬁti&té ofas\ei ght
ratio: 15/15/60/10, Mwv = as the alkali soluble_resin (B), 40 parts
by wei ght ofPrGrBékﬁgeﬁﬁtﬂplFofoﬁe%%dE*?PE?% JArradiated viFk thegame

221 b1 5(2. oB GFaueRg ) T 508 o as ahops fex, an enexay amount of
2,000 J/m“, and then post-baked at 220°C for 1 hour.
Thereafter, the coated substrate was bonded to another glass

15 substrate having an ITO £ilm formed on a surface, and a liquid
crystal was injected between the substrates so as to prepare
a liquid crystal cell which was then annealed at 100°C for
1 hour. When voltage retention of the obtained liquid
crystal cell was measured at 60°C with a retention time of

20 16.7 milliseconds, it was 86%.

Further, when an acid value and amine value of the
dispersant used above were measured by a titration method,
the acid value was 0 mgKOH/g and the amine value was 14
mgKOH/g.

25 When the obtained substrate was assembled into a
display panel and a display test was conducted, display
defects such as sticking were not seen.

Further, neither residues nor scums were seen in
unexposed portions on the obtained substrate, and neither

30 peeling nor loss of the pattern was seen. In addition, the
pattern had high film hardness and a very smooth surface.
Example 2

140 parts by weight of C.I. PIGMENT RED 177, 60 parts
by weight of C.I. PIGMENT BLUE 15:4 and 30 parts by weight



.carbonyl phenyl )-1, 2" -bi i m dazol e, 10 parts by wei ght of

4, 41- bi s(di et hyl am no) benzophenone and 20 parts by wei ght of

2- benzyl - 2- di met hyl am no- 1| - (4- nor phol i nophenyl ) but ane-1- 15 one as the
_photopol yneri zation initiator (D) , and 1, 500 parts by weight of ethyl
3- et hoxypropi onate as a solvent were nixgﬁ together so as to prepare a

| iquid radi atLon_sensiti conpositiaon. The liquid _conpqsition was .coated
on a surf ac%kogaﬁ;g%dﬁuygﬁtﬁlggs% SbSPFQFSnEy(gge é@ gP %%ﬂqxxﬂ%ﬁqhﬁhe
surface of tHe cemMpstinat Rakddgaasi biredhahtOdonld Whifcl i evefildgegrdnn i on
of sodiumions forned thereon. The resulting substrate was pre-baked at
900 C f or 4(kradecBamg:aBisperbykmlld2doatitn@arty Ry masight LFilm

t hi ckness of -] X 85 ' sane nmanner
as in Exanpmétgéggké%ét%gggégapﬁég%éﬁgg%&gte waé%ﬁiigﬁﬁéékéaf% a display
panel and a flethadyylatt /polystRiiedies thactiomdntyneieddqndsymarch as sti cking
were not seen. 30 Further, neither residues nor scuns were seen in

unexposed pof ¢PBASYBATLABLABPaMeITIUBSt R e 1 3P /R4 1Rr MperelIhPL ML | oss
of the pattegp \E‘ﬁ@ Eigglil Bodddhlel ¥ itnhG(BA)\QatJoe[ghﬁasd.li}} %:{%ﬁ{n gar dness
t 46 was

and a very snoo surface. Exanple 5 bl ack matri repared in
t he sanme manditpentaenyEraipod hexaacylylidtat ass tthee noohtpiofumic tbenal an

uret hane bond which i,s a_dispersant, Disperbyk-170 was used in place of
;jsperbyk-18§9n8mﬁFlﬁﬁardlgryéFEF aﬂlwﬁﬁﬁﬁbfé%ared in the sanme manner as
in Examle 1laejcepis{hakhdos@phlenyl )akl,ai mag Pyl st vd (0 e €60y Wei ght of

t he di spersant used above in a mxture conprising the above conponents (B)
to (D) and sekvbanyhabenyddcl.Plepidimidaro ket dift irarts bhavelght dofryst al

cell was 10 H?2$9BE9(h?e&ﬁ%l%%?%&?ﬂ@h'bﬁﬁ%ddh45§HH”£%35a£és“§§ ﬁggght
of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-

15 one as the photopolymerization initiator (D), and 1,500 parts
by weight of ethyl 3-ethoxypropionate as a solvent were mixed
together so as to prepare a liquid radiation sensitive
composition.

The liquid composition was coated on a surface of a soda

20 glass substrate by use of a spin coater. The surface of the
substrate had a silica (Si0;) £ilm for preventing elution of
sodium ions formed thereon. The resulting substrate was
pre-baked at 90°C for 4 minutes so as to form a coating film
having a £ilm thickness of 7.0 pm.

25 Then, a black matrix was formed in the same manner as
in Example 1.

When the obtained substrate was assembled into a
display panel and a display test was conducted, display
defects such as sticking were not seen.

30 Further, neither residues nor scums were seen in
unexposed portions on the obtained substrate, and neither
peeling nor loss of the pattern was seen. In addition, the
pattern had high film hardness and a very smooth surface.

Example 3




"Further, when an acid value and am ne value of the dispersant used above
were neasured by a titration nmethod, the acid value was 11 ngKOH g and the
am ne value was 0 ngKOH g. 15 Wen the obtai ned substrate was assenbl ed
into a display panel and a display test was conducted, display defects
such as sticking were not seen. Further,4%either re5|dues nor scuns mere
seen in unexposed portions on the obtalned supstrate, and neither

peeling nor loss o RIRCHAIETH HAS RIEPATeH oY thOrSane NFRRERFF I‘FafH hi gh

filmhardnesgxangia vekéep¥OPhlt Uy ftﬁ%ecomﬁéfilﬁr&'r?axf‘lrﬂ?]l&'naﬁkeﬁﬁhhé%d/&?&
prepared in the sane manner as in anpl e 1 except that as the conpound

havi ng an urebhheheioaddispenspol . Digperdyk-dad vabi ymedyin WRemsefised
in place of JIZ_)isge bglﬁ-& 2. Aliquid crystal cell was prepared in the sane
manner as i ﬁ%y 1 Xcept that a solution obtained by dissolving 1%

by wei ghts of the dispefsadtcrisathiakens wasapiesheted 36 €REDEamé gadder above
conmponents (B) to (D) and solvent was wused. Wen voltage retention of the

liquid crystas deFramede hexaamdd thattasslaklomerdaiaed hYlE(jeﬁﬁﬁJé’tngl t

was 87% Furfbhe n_ac \V I ?thH h sant
used above ? BXeasughg 8?} Legﬂtel tﬁriaﬁle%%%rre gad’ P\f%e acifof“ ?@géwas 0
mgKOH g and ¢&bmpensnfagyvéhdcabose loompotiehity. (Bhebot hp) chai HeTvenbsiast e
was assenbled Into a display panel and a display test was conducted,

display 5 deFefts Waem valtage kefgniden AsttRR IS OGRS talerehewas
[ est dues Ol nasHARLWCAR TRRM shife WARHRRSGE RA A A 1 Ne1 O AL NGdls .

substrate, and neither peeling nor loss of the pattern was seen.

addition, the patFerbhénd whgh anl achdr vadse amd amisrey vaiors m&mliaace.

10 Exanple 5dispersant used above were measured by a titration method,

the acid value was 11 mgKOH/g and the amine wvalue was 0

mgKOH/g.

15 When the obtained substrate was assembled into a
display panel and a display test was conducted, display
defects such as sticking were not seen.

Further, neither residues nor scums were seen in
unexposed portions on the obtained substrate, and neither

20 peeling nor loss of the pattern was seen. In addition, the
pattern had high film hardness and a very smooth surface.
Example 4

A black matrix was prepared in the same manner as in
Example 1 except that as the compound having an urethane bond

25 which is a dispersant, Disperbyk-165 was used in place of
Disperbyk-182.

A liquid crystal cell was prepared in the same manner
as in Example 1 except that a solution obtained by dissolving
1% by weight of the dispersant used above in a mixture

30 comprising the above components (B) to (D) and solvent was
used. When voltage retention of the liquid crystal cell was
measured in the same manner as in Example 1, it was 87%.

Further, when an acid value and amine wvalue of the

dispersant used above were measured by a titration method,




_50 parts by weight of carbon black and 15 parts by weight of barium
sulfate as the colorant (A), 20 parts by weight of conpound having an

ur et hane bond which is a dispersant (trade name: Disperbyk-162), 50 parts
by wei ght of 15 nethacrylic acid/2-hydroxyethyl nethacryl ate/benzyl

‘nmet hacryl at e/ pol yst yrene nacr onononer co%%l ymer (copol yneri zati on wei ght

rati o: 15/15 /1Q. 3..25 0 ] ! ' ,1 40 parts
by wei ght of ‘:ﬁgl %g%ggg?%]%r i %I )Ohg@% ?tdéiae%n{%er&%u t‘:; uné(:tvig%gna §20
nmonomer (C), mgRoHEAGLS by weight of

2,21-bi s(2-chl orophenyl )-4,41, 5, 51-tetraki 5%4- et hoxy

car bonyl phenyl ) - 1, #heRj the qabspanedosphstrage Waisgmssembled into a
4,41-bis(die LN z 0 Y, ' of

2- benzyl - 2- d?%k%&a%}lﬂ%&l Q??e%or p %%fop e%ﬁ\:;/l étjtcadr(ligq - %%'e %%ég%aey

phot opol yarer defiecas sochi asorstiBkingmwerl ) geweris by weight of ethyl 3
- et hoxypropi onate_as_a sol vggﬁ;ﬁwere m'ljréed together so as to prepare a

liquid radiati on sEREFRPTe D §Zi £LSHAUSS TRE |SHNS WEFH ARG I was

coated on a gHek @%%dOEo%ti%‘i')% ol a5 YRUIRIE bt , dadd e LORSET -
The surface of the substrate had a silica (Si02) filmfor preventing

elution of peéildmgi nox losseelf tthe qatteln wasssieenng $nbaddiatdonasthe

pre- baked at _9 Cf.or, 4.,mn S SO to f_orma coating f. ilm48 having
B i P thi ckReSesP b33 BaShTduth Hasfihads aid B bl ity it ERee vane
manner P | RxEmpoRel € 1. Then, 1% by wei ght of the dispersant used above

was 5 dissolved in a mxture conprising the above conponents (B) to (D)
and sol vent. The ra8mantfbKivaight eEcarhon bdackmnd 1§ ra¥ts by welghhess

o o P D BRI [ WL ) Hoghts R glagg, e
the sane 10 olft campouaid hatiiald Gn axrdatdethe llwuad fwhotclani € nerdiy/s pepsian t of
(trade name: Disperbyk-162), 50 parts by weight of

15 methacrylic acid/2-hydroxyethyl methacrylate/benzyl
methacrylate/polystyrene macromonomer copolymer
(copolymerization weight ratio: 15/15/60/10, Mw = 25,000)
as the alkali soluble resin (B), 40 parts by weight of
dipentaerythritol hexaacrylate as the multifunctional

20 monomer (C), 10 parts by weight of
2,2'-bis(2-chlorophenyl)-4,4',5,5'-tetrakis(4-ethoxy
carbonylphenyl)-1,2'-biimidazole, 10 parts by weight of
4,4'-bis(diethylamino)benzophenone and 20 parts by weight
of

25 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-
one as the photopolymerization initiator (D), and 1,500 parts
by weight of ethyl 3-ethoxyproplonate as a solvent were mixed
together so as to prepare a liquid radiation sensitive
composition.

30 The liquid composition was coated on a surface of a soda
glass substrate by use of a spin coater. The surface of the
substrate had a silica (SiO;) film for preventing elution of
sodium ions formed thereon. The resulting substrate was

pre-baked at 90°C for 4 minutes so as to form a coating film



.2,000 j/M , and then post-baked at 2200 C for 1 hour. Thereafter, the
coated substrate was bonded to another glass substrate having an ITO film
formed on a surf ace, and a liquid crystal was injected between the
substrates so as to prepare 15 a liquid crystal cell which was then
“anneal ed at 1000C for 1 hour. Wen vol t48e retention of the obtained
l'iquid crystal cel %@;ﬁ g d at GOqag\Mtrla.retentlon time of 16.7
m |1 secondsPayingagd 3Md val ue and ani ne val ue of

the 20 dISDEVSGHtTHéﬁd éh@YEbHWmétf?ﬁswﬁémbﬁwpérédtiﬁttﬁé §Bh&akannére
acid value was 0 ngkOH g and the anmine val ue was 14 ngkOH g. In addition,

t he di spersaas hadEaanﬂﬁoﬂ 16, 000. Furthernore, when an average particle

di ameter of bari sulf $glgggv%fwa§em%$%géﬁ%g§/fggg1 Kot s

transm ssi on elec obtai ned

substrate \Naaiagswehednl atmﬁtuﬁleS@bmprﬂgﬂﬁg @nd &b&\ePtetipbreht¥asB)
conduct ed, dlspIaK defects such _as sticking were not seen. Further,
(62

ngl t _herdresi)ﬁge(;D n%(ﬁﬂiﬁ’%e géénrﬁﬁuéﬁlﬂﬁe%?m&;ﬁ@epﬁ@ﬁl%ntﬁlo@h%d
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I n addition, rh har Ss and a very snoo siirf ace.

Exanple 6 A tmqufdlmaﬂbaMednoﬁeassﬁrﬂaceonpnmétf@@uma$n9reﬂaseﬂaﬂe4ﬁas|n

the sane manner as_in gB 2 5. The liquid conposition was coated on a
ubs

surf ace of Hr§683ke§1é§s FPatéOH?lHEEeﬁf SrEpihatedt BLthThEe st Pgce of
the subg ra?&t?ﬁ@i@l@'tl kﬁéiﬁ%h%) abl 1828 Ub &Y 170 e?xle'i'g'fametln% §fdi um

i ons forned ereon he resulting substrate was pre-baked at 900 Cf or 4
n nutes so a2,POOf Jdmh aandathey posittrbaked md 220°|Gnfdr ckriessr of 1.3 pm

Then, after hhe substiate, uas, 00l el LA L HBASE Y S anblfiezOghlg 111 M
substrate having an ITO £ilm formed on a surface, and a 1iquid
crystal was injected between the éubstrates so as to prepare

15 a liquid crystal cell which was then annealed at 100°C for
1 hour. When voltage retention of the obtained liquid
crystal cell was measured at 60°C with a retention time of
16.7 milliseconds, it was 86%.

Further, when an acid value and amine value of the

20 dispersant used above were measured by a titration method,
the acid value was 0 mgKOH/g and the amine value was 14 mgKOH/g.
In addition, the dispefsant had an Mw of 16,000.

Furthermore, when an average particle diameter of
barium sulfate used above was measured by means of a

25 transmission electron microscope, it was 0.1 pm.

When the obtained substrate was assembled into a
display panel and a display test was conducted, display '
defects such as sticking were not seen.

Further, neither residues nor scums were seen in

30 unexposed portions on the obtained substrate, and neither
peeling nor loss of the pattern was seen. In addition, the
pattern had high film hardness and a very smooth surface.
Example 6

A liquid radiation sensitive composition was prepared



10 ultraviolet radiation having a wavel ength of 365 nmfor an energy
anmount of 2,000 j/M via a photonmask by use of a high pressure nercury

| anp. Then, the substrate was imrersed in 0. 04% by wei ght of potassium
hydroxi de solution at 230 C for 1 minute so as to devel op the coating
‘film rlnsed W|th 15 ultrapure water, arftP air-dried. Thereafter, the
substrate ost - baked at 2500C fo t her eby preparing a

bl ack spacer ﬂa RgSBNGCRABBEEpAFt &PnEX E@Hkhgblng a height of 5 pmand a

size of 18 pm X 18rm&ghmdc@:ﬂpbbftiahﬁa@beat\é\h%htahﬁlﬁiaaéér&da%bbﬁrate
was assenbled into a 20 display panel and a display test was conducted

di spl ay defet2ssfrstmate iRkiuse *Era swin so@terrur Ther sunéacherf rides dues
nor scuns e e _obt ai ped substrate,.and
el ther pect e EEare had WHETIES BRLG: AU cbup Bk enET o RTE I Bs
pattern isad sé@buhi iensardemea &hdr&o\neryTBEDQébuiluﬁ.thﬁubsE)f&'ﬂél a6 7o

parts by weight of C_I. PIGVENT RED 177, 15 parts by weight of C 1.
Pl GVENT BLUEPZS-haked 398 G f apedghingtes 9 apravERFmyE ¢y isg fida 30

parts by melggglg% Qafiﬂﬂ‘ﬁﬂiékhgﬁﬁeo§51t@e lorant (A), 60 parts by

wei ght of conpoun havi ng an ur et hane bond N |ch I's a dispersant (trade
nane: Di sperbyk- JIHQn,75Etemtthéysubsghatefwaetbaba¢biQo room

aci d/ 2- hydrox met hacryl at e/ henzyl _ net hacryl at e/ pol ystyrene
Macr onononer %%B%¥?FEFeSOthFCGBGF}H€rFiéﬂﬁHﬁ%m%ﬁﬁﬂ diafiad:with @7 60/ 10, Mv

= 25, 00Q) aﬁlfehsv%kéklraaiabksnrﬁawngBA wéoepéﬁgﬁhbafw@wmmq&sr an

di pentaerythritol hexaacrylate as the nultifunctional nonomer
parts by weighergy @noumt -of ,D0hIdmiphiayd pho tomeEs16 byt aseakE s4 m:mlhoxy

Z?LPOBYL?Q?2¥# %ﬁ%ﬁdﬁ %ﬁ%%gﬁ%ﬁ%%elgﬁggggiﬁgrFggﬁgrﬁéFgﬂ?s Ypmersed in

2-benzyl - 2- dop reA DR WeIGH T (oF PotRizSlinfrOARaRikliae 88@ukion at 23°C for
1 minute so as to develop the coating film, rinsed with

15 ultrapure water, and air-dried. Thereafter, the substrate

was post-baked at 250°C for 30 minutes, thereby preparing

a black spacer having black dot patterns each having a height

of 5 pm and a size of 18 mm x 18 pm formed on the substrate.

When the obtained substrate was assembled into a

20 display panel and a display test was conducted, display
defects such as sticking were not seen.

Further, neither residues nor scums were seen in
unexposed portions on the obtained substrate, and neither
peeling nor loss of the pattern was seen. In addition, the

25 pattern had high film hardness and a very smooth surface.
Example 7

75 parts by weight of C.I. PIGMENT RED 177, 15 parts
by weight of C.I. PIGMENT BLUE 15:4, 10 parts by weight of
C.I. PIGMENT YELLOW 150 and 30 parts by weight of barium

30 sulfate as the colorant (A), 60 parts by weight of compound
having an urethane bond which is a dispersant (trade name:
Disperbyk-162), 70 parts by weight of methacrylic
acid/2-hydroxyethyl methacrylate/benzyl

methacrylate/polystyrene macromonomer copolymer




10 one as the photopolynerization initiator (D), and 1,500 parts by weight
of ethyl 3-ethoxypropionate as a solvent were m xed together so as to
prepare a liquid radiation sensitive conposition. The |iquid conposition
was coated on a surface of a soda 15 glass substrate by use of a spin
coater. The surface of the substrate ha®@a silica (Si02) filmfor
preventing elution of  sodiumions_fornmed thereon. The resulting substrate
was pre- bakéBoRplymeEizgt ion wekaht FatO J F/OrMeL i Ti¥ M 0%QYing a
filmthickne 7 ; I matdd f s b t sane
manner as i§§§gﬁpﬁgk%gvég%%e@ cﬁ%lﬁgga )s'ubgsdt )r%ét{%@%va%g%é%ﬂegfi nto a
di spl ay panefiiprdtaediy$pirdyole texsenydechetassl, the sphbyifule¢ etdésastuch as
sticking were not seﬁ ) 2§ Furt her, neither residues nor scuns were seen in
unexposed polPP8RETo %t)He S PR dbguﬂ"setlrg(;}te,o nd neither peeling nor |oss

of the pajtepnawapiggenchidrdPdnyan -4 e , a8 ¢ of s Fayehi & Jhethbiyhar dness
and a very snooth surface. Exanple 8 30 A liquid radiation sensitive
conposi ti on #@sbpp¥aaheayl)n 1t.2¢ -Nimidannke aslQ rpaxtsphe weight ofquid

o coat or . Yrhe BB B e MRkt DA FRY O VekBFe, ©

preventing ebiti on of 51 sodiumions fornmed thereon. The resulting
substrate was pre-baked at 90* Cf or 4 mnutes so as to forma coating

film havi ng2aPPPRILrRi-Glmedhydrminy pin (4riRarphe binerhepnt tbutasef drned in

gggeﬁgrﬁl igteggagéélhgpérg?/ ne 3%%12%\@%{32&}}%&%%93%&%con%lr}gsgg\,@%fgf)l ay

def ects suchbgsweighkiofgethy? roitlsmeyprépiohate axatswlverrs weresmhvedscuns

were seen Ir]together so as to prepare a liquid radiation sensitive
composition.

The 1liquid composition was coated on a surface of a soda

15 glass substrate by use of a spin coater. The surface of the
substrate had a silica (SiO,) film for preventing elution of
sodium ions formed thereon. The resulting substrate was
pre-baked at 90°C for 4 minutes so as to form a coating £ilm
having a film thickness of 7.0 pm,

20 Then, a black matrix was formed in the same manner as
in Example 1.

When the obtained substrate was assembled into a
display panel and a display test was conducted, display
defects such as sticking were not seen.

25 Further, neither residues nor scums were seen in
unexposed portions on the obtained substrate, and neither
peeling nor loss of the pattern was seen. In addition, the
pattern had high film hardness and a very smooth surface.
Example 8

30 A liquid radiation sensitive composition was prepared
in the same manner as in Example 7.

The liquid composition was coated on a surface of a soda
glass substrate by use of a spin coater. The surface of the

substrate had a silica (Si0O;) film for preventing elution of




10 unexposed portions on the obtained substrate, and neither peeling nor
*loss of the pattern was seen. In addition, the pattern had high film

har dness and a very snooth surface. Exanple 9 75 parts by weight of C. I
PIGVENT RED 177, 15 parts 15 by weight gi C.l. PIGVENT BLUE 15:4, 10 parts
by weight of C . PIGVENT YELLOW 150 and™ 30 parts by weight of barium

sulfate as t 0 0 I y LO Vj n

ur et hane bongggg?@hiﬁggaéﬁ%?ﬁgr§§%f%%P$ad?ﬁﬁa%%?B&5§§%E?%§%*¥%§¥%Qgﬁgparts
by wei ght of pretbakegl at W C for 4 minutes so as to form a coating £ilm

aci d/ nono( 2- acr onIo§éeth¥¥}succinate/styrene/benzyl

met hacryl at ePRVPRENG LR FPAEROGSH Per’ '(ocd’ﬁ'bl ynerization weight ratio:
25/12/ 18/ 15/ 30, Mwrer0. DGNadle ittt kald £oiRled®lit R8I BahB) manfBrPasts by

wei ght of dipentaerythritol hexaacrylate as the nultifunctional nonomer
(©, 10 partdn Esahpleebght of

Za bonyi ohem - 2 45Y, FhE AEReReR, SRS Reloesgmrea snto
4, 41- bi s(di eh’ﬂ!b%ﬁ}(“@hﬁ%‘ﬂ%@@@ﬂﬂ%ﬁ&éﬁ twadYcoedwbted Of d8Splay
y

2- benzyl - 2- di met am no-1| - (4-nor phol i nophenyl ) but ane-1- one as the
phot opol yner Aefiecss stchi asostigkingwere m|Op geets by wei ght of et hyl

e, oot S MBGLG IS Rl AR Aol S 2

liquid radi ati on sensi & T COnposi i'on was

coated aro a adekpoasedoboartiotds Pnthes Widdiaiel Bubsterafe o &Hd meDther. The
surface of the _substrate had a silica (Si02) filmfor_preventing elution
of sodium i B8848anBAT heFeRf TR DAIKANN YIS §68M-at ANWALALEHPR. hERRd at

900 C f Of 4QkBULESn3R Rich® diit Rk td hd d WrPauhoged sutfhoe.

t hi ckness of 7.0 pm Then, "a bl ack spacer was fornmed in t sanme manner as
I n Exanpl e 6Exdmpdet 9e obt ai ned substrate was assenbled into a

75 parts by weight of C.I. PIGMENT RED 177, 15 parts

15 by weight of C.I. PIGMENT BLUE 15:4, 10 parts by weight of
C.I. PIGMENT YELLOW 150 and 30 parts by weight of barium
sulfate as the colorant (A), 60 parts by weight of compound
having an urethane bond which is a dispersant (trade name:
Disperbyk-162), 70 parts by welight of methacrylic

20 acid/mono(2-acryloyloxyethyl)succinate/styrene/benzyl
methacrylate/N-phenylmaleimide copolymer (copolymerization
weight ratio: 25/12/18/15/30, Mw = 20,000) as the alkali
soluble resin (B), 60 parts by weight of dipentaerythritol
hexaacrylate as the multifunctional monomer (C), 10 parts

25 by weight of
2,2'-bis(2-chlorophenyl)-4,4"',5,5"'-tetrakis(4-ethoxy
carbonylphenyl)-1,2'-biimidazole, 10 parts by weight of
4,4'-bis(diethylamino)benzophenone and 50 parts by weight
of

30 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 a solvent were mixed
together so as to prepare a liquid radiation sensitive

composition.




,10 display panel and a display test was conducted, display defects such as
stlcklng were not seen. Further, neither residues nor scuns were seen in
unexposed portions on the obtained substrate, and neither peeling nor |oss
of the pattern was seen. In addition, the 15 pattern had high film hardness
and a very snooth surface Exanpl e 10 2Bl ack spacer was prepared in the

bond whi ch s o TAPAIBRIE COFERRLHy R A 8 CGOcO e BT ARECT aRpda

D sper byk- 16¢g1ads| @b €r&t ¥ Bpluseeble ¥asp D Ik | N Thids&2FBCBRHP S he @S 1 N
Exanpl e 1 except that a sol ution obtained by dlssoIV|ng 1% by wei ght of

t he di spersasubatratadead a sidiwax{ §102) doirim |f9|rngreﬁenabweeb@hponeqﬁ s (B)
Lo (D), 2nd Sebysih 18Rs"2qtned AISLAHC! 208 LELAILIRY duldiS iV

crystal cell sure e csame manner tas i s 87%

Furt her, wmepranbaked yolae @arbra nénvdkbsesofad &b&ﬁease@&tﬂﬁgotm@ve
wer e neasured by a titration nethod, the acid value was 11 ngKOH g and the

am ne val ue WA¥189 80fABROBIGCRARSS (O 7ot9c #Ahed substrate was assenbl ed
into a display papgl,and ‘ﬁé&f@lﬁ’% r&d'ﬁut g dh7B! A¥nndefest s

such as sticking were hot seen nelt er residues nor scunms were
seen in 53 ineEgamedepérti ons on the obtalned substrate, and neither
peel i ng nor | oss of thesgattern was seen. In addition, the pattern had

hi gh film har dness"3%Q 9e?9t§ﬁBSFhS§B?F§€§e WEﬁaﬁﬁﬁ? mppled ANntoN g s py

wei ght qfy C §igBh Dal@’ a L hArdvs Bk It ored P BLUE
15:4, 10 par?ssgygxgpgﬁggof a éﬁ%wgir YELﬁ%%Vlé% éﬁ%E%% p%rts y wei ght

of barium sdéfacesasuchea@oﬁmimhiﬂgwweﬂﬁ)qnﬂtsa&w'melght of conpound
having an urethanephond whi ChitRe? Fe3RER M hot 'siifd' 36 seen in
unexposed portions on the obtained substrate, and neither
peeling nor loss of the pattern was seen. In addition, the
15 pattern had high £ilm hardness and a very smooth surface.
Example 10
A black spacer was prepared in the same manner as in
Example 9 except that as the compound having an urethane bond
which is a dispersant, Disperbyk-170 was used 1n place of
20 Disperbyk-162.
A liquid crystal cell was prepared in the same manner
as 1n Example 1 except that a solution obtained by dissolving
1% by weight of the dispersant used above in a mixture
comprising the above components (B) to (D) and solvent was
25 used. When voltage retention of the liquid crystal cell was
measured in the same manner as in Example 1, it was 87%.
Further, when an acid value and amine value of the
dispersant used above were measured by a titration method,
the acid value was 11 mgKOH/g and the amine value was 0
30 mgKOH/g.
When the obtained substrate was assembled into a
display panel and a display test was conducted, display
defects such as sticking were not seen.

Further, neither residues nor scums were seen in



10 Di sperbyk-162), 60 parts by wei ght of nmethacrylic acid/2-hydroxyethyl
*met hacryl at e/ benzyl net hacryl at e/ pol ystyrene macronononer copol yner

(copol ynerizati on weight ratio: 15/15/60/10, Mv = 25,000) and 10 parts by
wei ght of nethacrylic 15

“aci d/ nono( 2- acryl oyl oxyet hyl ) succi nat e/ s?¥r ene/ benzyl

met hacryl at e/ N- phenyl.mal ei i de cop me Gopal yneri.zation i ght ratio:
05 1/ 18/ 15 9B RRAFEAIBOBEEPNE SR Tl RheeitRY e SRS o ARG L
wei ght of dipealaﬁgyﬁbﬂi@és dEXARS DAt Awaish el .t | fHNEdH LO86N MOFREES
(©, 10 parts 20 by wei ght of

2, 2' - bi s(2- chpbtephehal) high £f3le haadngisiss @ndtehgi@ry smooth surface.
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4, 4" - bi s(di ethyl am nd0)benzophenone and 50 parts by weight of 25

2- benzyl -g2- di net hyysnpast$ - -weLighe! dnophpnyP IGMERTERED DNE, a30 therts
phot opol ynerj zation_ initiator ﬁD%w and_1,500 parts by weight of ethyl
3- et hoxypr opPBn#edght afset fenPIGMENTBLER 13 odet herPaBtasbyovpiahtrefa

l'iquid radi aki gn bV i Ig}%i i 0S5kt S
coated on a gd?faggathg gg&%%agﬁgjs?ts a@@bsﬁfte Sli/lﬂ’gevg%f&gps%f nbgggfll\@r. The
surface of thalfatksasatike rallerant (e ( S0pprts byf weightvefitcompetndi on

of sodiumions forned thereon.. The resuljting supstrate wa e- baked at
00 Cror 4 nhAYLBg 85 utoEhSRE; hend BBTPhGLE TR i bSPE Raan ho L hRE R ERS tkness
of 7.0 T a a pias ]m;g-i SREEN AERY as in

Exanpl eplgb. V\Eggpfﬁgggb?gizagd%gjbst rzf;g{was lag;hs%m ed into aﬂ% di spl ay

panel and a drcdg/3yhydsoxyedhydnamedthatrdiats Aenzipt ect s such as sticking
wer e not seen. Eurthﬁ_ residues nor scuns were.seen in unexposed

i th
portions on PREMEEEL rﬁ«g&r}g’l?g'?tes;tgtr&neamcrfecf WS BPPAGTHSE 1 0ss of the

pattern was g$eepollymedddiaftii®dh wdight ratio: 15/15/60/10, Mw = 25,000)
and 10 parts by welght of methacrylic

15 acid/mono(2-acryloyloxyethyl)succinate/styrene/benzyl
methacrylate/N-phenylmaleimide copolymer (copolymerization
weight ratio: 25/12/18/15/30, Mw = 20,000) as the alkali
soluble resin (B), 60 parts by weight of dipentaerythritol
hexaacrylate as the multifunctional monomer (C), 10 parts

20 by weight of
2,2'-bis(2-chlorophenyl)-4,4"',5,5"'-tetrakis(4-ethoxy
carbonylphenyl)-1,2'-biimidazole, 10 parts by weight of
4,4'-bis(diethylamino)benzophenone and 50 parts by weight
of

25 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 a solvent were mixed
together so as to prepare a ligquid radiation sensitive
composition.

30 The liquid composition was coated on a surface of a soda
glass substrate by use of a spin coater. The surface of the
substrate had a silica (Si0;) film for preventing elution of
sodium ions formed thereon. The resulting substrate was

pre-baked at 90°C for 4 minutes so as to form a coating £ilm



J10 pattern had high filmhardness and a very snooth surface. Exanple 12 75
*parts by weight of C.I. PIGVENT RED 177, 15 parts by weight of C. I

Pl GVENT BLUE 15:4, 10 parts by wei ght of C.I. PIGVENT YELLOW 150 and 30
_parts by weight of barium 15 sulfate as the colorant (A), 60 parts by

“wei ght of conpound having an urethane b®&d which is a dispersant (trade
name: Dl sperbyk-162), 60 parts by wei ght of nethacrylic

aci d/ mono( 2-8@V§¢P9yﬁoi9ét“h9ih)i&¥é@9r$at°éi’ s g/ benzyl

T D962 1 PRSBSOSO S BB e

aci d/ nono( 2- aar gkawbawy&t.hyl ) succi nat e/ st yrene/ benzyl

met hacryl at e/ N- phenyl mal ei mi de copol ynmer (copol yneri zation weight ratio:
25/ 12/ 18/ 15/ 30, epotheopriaingd &PP&FFaZE:ﬂﬂﬁnﬂ%§QN9%Qﬂ(¥Bt°*%0 parts
?6 wellghtpsag{ g%giaggpsﬁw Y a WIAHY @S 3Pad NG AL LANCh] 99RLy MONOMET
2, 21- bi s(2- chbﬁeophelyllch 4si'sticRingeiwerd a(dlt eddmxy

car bonyl phenyl )-1,2"-bjim dazg g 10 parts by weight of 30

4,41- b.s(d.ethylanFHBFB%ﬁzoBﬁ hBRE ZRFLSHeSaMOL HFURS gifre gteen in

2- benzyl - 2- dj;ABLBYRH %zlti%mrpwé RRRENdd Mivderd ce On&(ﬁsn dPher
phot opol yneri zation initiator (D) , and 1, 500 parts by weight of ethyl

3- et hoxypr opperdtiegasozn tosscof trbmsepambm 5@s tsegat. hei[nsadéstionpr'elmare a
l'iquid radiati nsenltl oSi. ti TheI ui d conposi t.ion scoated
on a surf’ ac®2 gF s584 ¥1§1 é’s%qgﬂb %qq)fv%r% O%Uét%‘i‘ 3he-

sur face of thgamglgulzat rate had a silica (8102) filmfor preventing elution

of sodiumions fornmed thereon. The resulting substrate was pre-baked at 9
00 C for 4 mnutes78cPastsobyovaightoafi Ggl+i PREMENTYI REDPAl7V) nd % p@khess of

7.0 pm Theny.a.blghk Spaget W8ichRRfeHLUE 18%45208 PBRPE  b@Sweight of
C.I. PIGMENT YELLOW 150 and 30 parts by weight of barium

15 sulfate as the colorant (A), 60 parts by weight of compound
having an urethane bond which is a dispersant (trade name:
Disperbyk-162), 60 parts by weight of methacrylic
acid/mono(2-acryloyloxyethyl)succinate/styrene/benzyl
methacrylate/N-phenylmaleimide copolymer (copolymerization

20 weight ratio: 25/12/8/15/40, Mw = 20,000) and 10 parts by
weight of methacrylic
acid/mono(z-acryloyloxYefhyl)succinate/styrene/bénzyl
methacrylate/N-phenylmaleimide copolymer (copolymerization
weight ratio: 25/12/18/15/30, Mw = 20,000) as the alkali

25 soluble resin (B), 60 parts by weight of dipentaerythritol
hexaacrylate as the multifunctional monomer (C), 10 parts
by weight of
2,2'-bis(2-chlorophenyl)-4,4',5,5"'-tetrakis(4-ethoxy
carbonylphenyl)-1,2'-biimidazole, 10 parts by weight of

30 4,4'-bis(diethylamino)benzophenone and 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 a solvent were mixed



,10 in Exanple 6. Wien the obtained substrate was assenbled into a display
panel and a display test was conducted, display defects such as sticking
were not seen. Further, neither resi dues nor scums were seen in 15
Junexposed portions on the obt ai ned substrate, and neither peeling nor |oss
“of the pattern was seen. In addition, th& pattern had hi gh film hardness

and a very s otE surface. Exa le 13 1 rts b wei ght of carbon bl ack,
50 parts by ) PerZEOOPSCFolp HAQ $ENGEFYFE of C.
| . PIGVENT Bbhboddt4onl0 parts by weight of C "|. PIGVENT YELLOW 150 and

20 parts by weight of bariumsulfate as the colorant (A), 60 parts by

wei ght of conpoundflh%miﬁgliﬁﬁcgmgpﬁéﬁéonmﬁs wioatied o8 aanrgpeewlha fedade
nane: Di sper ants 5_wel of,_ nmeth

aci d/ mono( 2- g%%f/% 3‘%‘%%% Ig%ﬁlccel Rat &/ ecﬁ’eqtb%‘zqu%eysurface of the

met hacr ylsat eé%gbeaybma@lmdalwwbiwi AP EoBrevahitang ¥eLENbnI ¢ i O:
25/ 12/ 18/ 15/ 30, Mv = 20,000) as the alkali soluble resin F , 60 parts by

wei ght of d|§@ﬁ%3@r99ﬁ5|§8Fm99-W@%&&@WylaFéea§e§ﬁétmma|ﬂﬂhﬁﬁﬁaﬁﬂﬂwmmnoner
(O, 10 part
2, 21-bis(2- cﬁforop eny § 44 % PEPPEREST- 3 R Form @ coating £ilm

car bonyl phenhgayinhg?a- film dailckanesk) gfart.9 bmxmelght of .

4,41- bi s(di et hyl am ho benzophenone and 50 parts by wei ght .1 56 of
2-benzyl - 2- di met hyt B8R nd® 1RY3EKFIRARRT 15sh E/ymesy &néhp-sewe BANRKE as
photopohxnerigagkgﬂ h@i giator (D), and 1,500 parts by weight of ethyl

3- et hoxypr opi onat e as a solvent were n1xed 5 together so as to prepare a
liquid radiation §Ehsmtthe Obbapnsdtsubstfb¢elqulassymhiﬂd|1ntaws coat ed

on a surface,of 8a§°aned! 483 LMY Poal Sl Sonblile8? &l ple

defects such as sticking were not seen.
Further, neither residues nor scums were seen in
15 unexposed portions on the obtained substrate, and neither
peeling nor loss of the pattern was seen. 1In addition, the
pattern had high film hardness and a very smooth surface.
Example 13
10 parts by welght of carbon black, 50 parts by weight
20 of C.I. PIGMENT RED 177, 15 parts by weight of C.I. PIGMENT
BLUE 15:4, 10 parts by weight of C.I. PIGMENT YELLOW 150 and
20 parts by weight of barium sulfate as the colorant (A),
60 parts by weight of compound having an urethane bond which
is a dispersant (trade name: Disperbyk-162), 70 parts by
25 weight of methacrylic
acid/mono(2-acryloyloxyethyl)succinate/styrene/benzyl
methacrylate/N-phenylmaleimide copolymer (copolymerization
weight ratio: 25/12/18/15/30, Mw = 20,000) as the alkali
soluble resin (B), 60 parts by weight of dipentaerythritol
30 hexaacrylate as the multifunctional monomer (C), 10 parts
by weight of
2,2'-bis(2-chlorophenyl)-4,4',5,5'-tetrakis(4-ethoxy
carbonylphenyl)-1,2'-biimidazole, 10 parts by weight of.
4,4'-bis(diethylamino)benzophenone and 50 parts by weight



‘substrate had a silica (S102) filmfor preventing elution of 10 sodi um i ons
formed thereon. The resulting substrate was pre-baked at 900 C for 4
mnutes so as to forma coating film having a filmthickness of 7.0 pm
Then, a bl ack spacer was forned in the sane manner as in Exanple 6. 15
“When the obtained substrate was assenbl e®®into a di spl ay panel and a
di spl ay test pas conducted, display defects such as sticking were not
seen. FurthePT neither residues nor scuns were seen in unexposed portions

on the obtai pegefiiPst bat@med R 1ARiNREM - (A0 MAPH I NP hOFE) WhtaRe-pat tern
was seen. In addition, the pattern had high filmhardness and a very snooth
surface. Cofparas the mbalinpelymer bz aeiordnditdaker pPepand 1i A 00HRA% e

nmanner as in t, that ol r.sant .
pol yet hyl eneP%@r%%&eﬁés %e(lgfgéss-ee&q’ cﬂ@e%%g'n%affgg egnsaor%grzéésgﬁgﬁenr%}éegmoo,
product of ZEblgEfheIDsp Was tdsedepared acdigifid htadDapew ds &yitgven

ur et hane bond which is a dispersant (trade nane: Disperbyk-182). Aliquid
crystal cel | CQBBOBLEHQRed in the same nanner 30 as in Exanple 1 except

abave | na m xtur o CaRI o NG ERE Shne Thieana o chrora e SERF M ant

was used. VRassottbgetratedny iuge off ahspin @oater ystTie sealriffasesofnelasur ed
in the same mapner as jn_Exanple 1, it 71% | 57 Further, when an acid
val ue and anPRESCARGE BRI ik SARe) Joukn ity BFReeR (s B LBE 0] oF
titrationp mesgadum 4B8sa¢odmed Yheteordt THEOH S AR id & uE the vl wigs was 47
ngKOH/ g. 5 When the obtai ned substrate was assenbled into a display panel

and a di spl apreebekedsatofCtiar 4smilokiteg socasrtedform a coating £ilm
having a f£film thickness of 7.0 pm.

Then, a black spacer was formed in the same manner as
in Example 6.

15 When the obtained substrate was assembled into a
display panel and a display test was conducted, display
defects such as sticking were not seen.

Further, neither residues nor scums were seen in
unexposed portions on the obtained substrate, and neither

20 peeling nor loss of the pattern was seen. In addition, the
pattern had high film hardness and a very smooth surface.
Comparative Example 1

A black matrix was prepared in the same manner as in
Example 1 except that as the dispersant, a

25 polyethyleneimine-polyester-based dispersant (trade name:
Solsperse 24000, product of ZENECA LTD.) was used in place
of the compound having an urethane bond which is a dispersant
(trade name: Disperbyk-182).

A liquid crystal cell was prepared in the same manner

30 as in Example 1 except that a solution obtained by dissolving
1% by weight of the dispersant used above in a mixture
comprising the above components (B) to (D) and solvent was
used. When voltage retention of the liquid crystal cell was

measured in the same manner as in Example 1, it was 71%.



Effects of the Invention The radiation sensitive conposition for a black
resist 10 of the present invention, particularly when assenbled into a

di spl ay panel, does not cause display defects such as sticking, has a high
~degree of film hardness, provides a very.,snooth pattern surface, hardly
‘causes residues and scuns in unexposed portions on a substrate, provides a
pattern which 18 shoye,gxcebhent addaeshodatte! Bha Wit aitle P did™ Of
devel opnent, and causés néi ther peellng nor Poss %f the pattern.

Therefore, t8@gspadsahitonsednabbiveewepapoesasunadfby aaibtrakisremethad, t he
present invention c¢can be very suitabl used jn.a black matrix and/?r
spacer for atB8l 8Fif Vadpey¥as 2¢ MRS Ard ithh AHIBR AR LINE sFrSyd7a
color image phRkHpgtube device, a color sensor, and the like. 12 58 CLAIMS
1 . Aradiation sensitive conposition for a black resist, conprising (A a
col orant Xont ai ni nghanbthekoptgibed, sipstTake aasalasssaibileEd s m (C) a
nultifunctiogal noner, .and %E).a hotqfol nerizati%n initiagor, wherein
the col or ant 91ER)a¥s PEPEFe ARG B P LE RS oS th (VA% Tt ‘i"ﬁtje » S HAY havi ng
an urethane Bepdrré@.2. The conposition of claim21, wherein the conpound
having an urethane bond which is a dispersant conprises a conpound which
becones i nsoEdfeetsnof pbleadnysintdmn af ter heat treated at a tenperature

of not | ower than %C fo) | east i ?]5 T L fLpn of
claim1l or 2, wher%iﬁ% %C{eléc%l?rgb%tjsﬁgls%é‘\%englogﬁggigtl gln‘goﬁo&ngl\%ﬁggﬁé%}éég
di spersarg cetptheeprésentnpueathami, ngafbiealdrigl whenf adsémb2oéa nDikEdV g
and an amne value of O KOH g. 20 4. The conposition of claim1l or 2,
wherein the 8oRp§8A@Y panel, does not cause display defects such as
sticking, has a high degree of £ilm hardness, provides a very
smooth pattern surface, hardly causes residues and scums in
unexposed portions on a substrate, provides a pattern which
15 shows excellent adhesion to the substrate at the time of
development, and causes neilther peeling nor loss of the
pattern. Therefore, the radiation sensitive composition for
a black resist of the present invention can be very suitably
used in a black matrix and/or spacer for a color filter used

20 in a color liquid crystal display, a color image pickup tube

device, a color sensor, and the like.




,having an urethane bond which is a dispersant conprises a conpound havi ng
an am ne value of 5 to 25 ngKOH g and an acid value of 0 ngKOH g. 25 5.
The conposition of claiml1, 2, 3 or 4, wherein the conpound having an
_urethane bond.which is a dlspersant co I ses a conpound having a voltage
“retention of not lower than 80% 30 6. The conposition of claim1, 2, 3, 4
or 5, wherein the <colorant (A contaigwsatug. PIGVENT RED 177 and C.I.
PI GVENT BLUE 15:4 and/or C 1. PIGVENT BLUE 15:6. 4 59 7. The conposition
of claim1, wherein the photopolynerization initiator (D) contains at

o5t one, b1 0ot g Ml ) Bk 0 U R USRS I0D O

carbonylphenaéﬁpﬁiainbl(nndazebmoaadt containing a black pigment, (B)
2,2'-bis%2 br omophenyl ) - 4 5,5 -tetraki s(4-ethoxy
car bonyl hen‘?/’ll)a@‘@-l tﬁq%ﬁbi@zéleélne (¢Head@h9pb%w%hi©naé|rwmmervmrrdsu n

the 10 phot opg) YAPEh&ebb8lvhALEatbn( PhitdBldllS wied e3P il ol di 020! €

conmpound (2) sel ec e group consi sting

2,2"' -bis(2, 4¢al) d dﬂ.spbespﬂ)by&ﬂdiépérsantremhlm‘tyrlirig&' eobhpouhdararing 15
2,2'-bis(2,4,6-trichloro henyl) 4,4' 5,5 -tetraphenyl -1, 2'-biimdazol e,
2,2'-bis(2, 4aH|B?8FBﬁHEn§ 5,5 -tetraphenyl-1,2 - biinidazole, and
2,2 -bis(2,4,6- trlbronDphenyI) 4 4' 5,5 -tetraphenyl- 20 1, 2'-biimdazole.
9. The conposition of claim7 or 8, wherein the photopolynerization
initiatd0 (D}.furtTiee composiitdom ofexlstim 1, wherein the compound having

an urethane bond which is a dispersant comprises a compound
which becomes insoluble in a polar solvent after heat treated
at a temperature of not lower than 150°C for at least 30
minutes.

15
3. The composition of claim 1 or 2, wherein the compound
having an urethane bond which is a dispersant comprises a
compound having an acid value of 5 to 25 mgKOH/g and an amine
value of 0 mgKOH/g. '

20
4, The composition of claim 1 or 2, wherein the compound
having an urethane bond which 1s a dispersant comprises a
compound having an amine value of 5 to 25 mgKOH/g and an acid
value of 0 mgKOH/g.

25
5. The composition of claim 1, 2, 3 or 4, wherein the
compound having an urethane bond which is a dispersant
comprises a compound having a voltage retention of not lower
than 80%.

30
6. The composition of claim 1, 2, 3, 4 or 5, wherein the
colorant (A) contains C.I. PIGMENT RED 177 and C.I. PIGMENT
BLUE 15:4 and/or C.I. PIGMENT BLUE 15:6.



one conponent selected fromthe group consisting of a 25 benzophenone
conpound havi ng a benzoin bond, other benzophenone photo radi cal
generating agent, a benzophenone sensitizer and a thiazol e-based hardeni ng
accel erator. 10. The conposition of claiggl, wherein the alkali soluble 30
resin (B) conprises at |east one selected fromthe group consisting of a

car boxyl - gr omp- conrm? NeOBpeOPPLyNee£( bapim @, Cahe@¥in- @heup- cont ai ni ng
copol ymer (LB% car boxyl - gr oup- contalnln% copolymer (lc), and a
car boxyl - OEBHP&YWPﬁézééﬁGPy%Eﬂt@PGPr I( dQQR??EEnﬁTﬁicb%%%gl?m%n of

claiml, \Ahesfmiaaeomu' é&ﬁg&aﬁaw sermoe“&%r Eﬁ@%fé&‘? @&néf%é ng"e

selected fromthe group I sting of trlnet yl ol prop riacryl at €]
pentaerythrloﬁI2t2|abiyKaPehando@hp@uﬂaeMymhnanﬂ - tebxaaici g ( 4t ethdRy The

conposi ti_on ) rein,the colorant (A). contains carbon bl ack

and/ or ar orﬁﬁﬁﬁengigﬁﬁﬂwg?lg %3'%ﬂ$@ I%h of claim12, wherein the
col orant (A)2f gFLBeE (90BEBIBPHAR anQprS 9g%éﬁ5 $1 f claiml1,
wherein the conpound(haV|ng §15 gﬁ”urethane bon QP?S %F |s%ersant has
at | east onecprbpsyiphenylof 1t e -bdlimidiazeer.operties (a) to (d) (provided

that it does not have the properties (b) and (c) sinultaneously): (a)
becomi ng insoluble in a polar solvent after heat treated 20 at a

tenperature gf nOtTlﬁ@V\@dSmﬁ)bQﬂtiEQCoEOE:lﬁELm' gaswhdei RHees: (b) having an
acid value of 5 to 25 g@ preferably 8 to 20 ngKOH g, and an am ne

val ue oft@ n@kQ}:PBOJ-(Y'E‘FrF‘r&WZ nadndifilpd oral (B sfortaine mugkeRrpy, one
preferably 8b1§ﬁ1&8z%9e”8§%8ndad‘é’) aé]alaecé&a/%lz%ﬂl Qile g@mcgnsfgging

of
2,2'-bis(2,4-dichlorophenyl)-4,4',5,5'-tetraphenyl-1,2"~
biimidazole,

15 2,2'-bis(2,4,6-trichlorophenyl)-4,4"',5,5'-tetraphenyl-1,

-biimidazole,

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

20 1,2'-biimidazole.

9. The composition of claim 7 or 8, wherein the
photopolymerization initiator (D) further contains at least
one component selected from the group consisting of a

25 Dbenzophenone compound having a benzoin bond, other
benzophenone photo radical generating agent, a benzophenone

sensitizer and a thiazole-based hardening accelerator.

10. The composition of claim 1, wherein the alkalil soluble
30 resin (B) comprises at least one selected from the group
consisting of a carboxyl-group-containing copolymer (Ia),
a carboxyl-group-containing copolymer (Ib), a
carboxyl-group-containing copolymer (Ic), and a

carboxyl-group-containing copolymer (Id).



(d) having a voltage retention of not |lower than 80% preferably not

2t han 85%

10

15

20

25
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11. The composition of claim 1l, wherein the multifunctional
monomer (C) comprises at least one selected from the group
consisting of trimethylolpropane triacrylate,
pentaerythritol triacrylate and dipentaerythritol

hexaacrylate.

12. The composition of claim 1, wherein the colorant (A)

contains carbon black and/or an organic pigment.

13. The composition of claim 12, wherein the colorant (A)

further contains an extender.

14. The composition of claim 1, wherein the compound having
an urethane bond which is a dispersant has at least one
property out of the following properties (a) to (d) (provided
that it does not have the properties (b) and (c)
simultaneously):

(a) becoming insoluble in a polar solvent after heat treated
at a temperature of not lower than 150°C for at least 30
minutes;

(b) having an acid value of 5 to 25 mgKOH/g, preferably 8
to 20 mgKOH/g, and an amine value of 0 mgKOH/g;

(c) having an amine value of 5 to 25 mgKOH/g, preferably 8
to 20 mgKOH/g, and an acid value of 0 mgKOH/g; and

(d) having a voltage retention of not lower than 80%,
preferably not lower than 85%.

| ower



