1 6 DEC 2004 1 DESCRI PTI ON 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 use in a bl qt } X
and/ or spacer for a color filter used in a color liquid crystal ai Bfg?m€r
the like. 10 Background Art Heretofore, iln order to produce a black matrix
or spacer for a color filter by use of a black radiation sensitive
conposition, the radiation sensitiv®ESSHIFEEGn in which a bl ack col orant
is dispersed is coated on a substrate and 15 then dried, and the resulting
coating filmis irradiated (hereinafter referred to as "exposed") wth

radiation via appipalaonEsk SENSBTIVE degrbopIrhenf FOR BrAekeRES @M 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 i g shielding.prgperties of the black matrix or spacer to a
suffici em gtﬁ?ﬁ%}cﬁhdgég%ge the exposed radiation is absorbed by the

colorant, there nappk YrlasaCYhvend iREROTRRAR tHA raffigelionesénsensiky of
the radiation in 25 the coating filmgradually decreases fromthe surface

toward the bonpositionhéocoathhackitesist evhichvar guit@bliecifipint yseofint he
surface of the substrate). As result, a degree o I pspfficiengy.of

ot oceedi ng of BIBRFI TG LAt ARG o SHREe R A 1y 919 | EEFFab I eSPE sfadual 1y
i ncrease frogyihe iﬂﬁﬁi@ed%%§ﬂamﬂdiéﬂﬁhﬁxﬁﬁOE&etﬁfkéby causi ng such

probl ens that the developed pattern may partially peel off or lost due to

| ow adiédsi oBagkgrhenfloArdd pattern to the substrate and that the
dovel oped Patt eTn SROUGABRRE PIYSEG: PI YR58 iPna ORI 05 LA o
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 £ilm is irradiated
(hereinafter referred to as "exposed") with radiation wvia
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 £ilm (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 £ilm 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



bl ack radiation 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 conposition also has a prgpptenns

t hat when an obtained color 5 filter is assenbled into a display panel,

di splay defects such as sticking are liable to occur. Problens to be

‘'sol ved by the Invention An object of the present invention is to provide a
radi ati on seh3etkvmadionpdsn tsiears ifoirveacbinpok itésnsd 1 snihals, a probiant thakarl y
when assenbl ed into a display panel, does not cause display defects such as
sti cking, haEeﬁlFﬂ-‘Sﬁ @I’éﬂr%@lm%fﬂf‘? IlH'F‘I‘?&Pan‘és%‘EC‘-b‘f ¥ HBEXROVEHYPIRbSPAS

pattern sur fgea., e Banky GaUSesaal dues, andoSeliB: LA dI0RIRASEd, DOELLANS on

a substrat e, an provi des a pattern I C ows excell ént esion to
t he substrat eomposheibnmalelb HawekhoppebliiemMenas #hensahvongaihedPeobbens

Firstly, the present invention conprises a radiation sensitive conposition
for a bl atk fédfFer fRersSisealad dind® & Ssnlay tRanely fdtsplayivepfrehs)

whi ch conpri (A r | nd ack pignent,, (B) an
el Conrupihent gk %F%%&f)wa?o AU COUR Db a2tk b 9 (D) a

phot opol yner pzabillemsi fiot ibal Grolwd®reg ntHderwodwtdsh (A) is dispersed by a
di spersant containing a conpound having an urethane bond. 25 Secondly, the
present invention ¥BnPPigEs Phe theadirgSemt sevantien cohpesipreviideraa

bl ack ' ] i_naf al . i, j Lon') . h
First | nvent FoRIBGRER RSR R I Pt o S CRRARS "HERM ClnhaRhy .2

di spersarg cCepaptisad ad 160 Khemn @ swantil ddedares a dspnag paheli,ndaepohat
solvent after heat treated at a tenperature of not |ower than 1500 C for at
| east 30 nmi nGRESS AHFPAAY dafREtH el ahventFleln@onpesseshigk A8EF&EI on

TEner eveoBBo T Rt R LGSR, IBEF AL Eh heerkebacealol0 o
hardly causes residues and scums in unexposed 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 maltifunctional 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



I nvention, wherein the conpound having an urethane bond which is a

di spersant conprises a conpound which has an acid value of 5 to 25 ngKOH g
and an amine value of 0 ngKOH g. Fourthly, the present invention TOHBCiges
‘the 5 radiation sensitive conposition for a black resist (hereinafter
also referred to as "fourth invention") a&f the first or second invention,
‘wherein the conpound having an urethane bond which is a dispersant

conpri ses a Imwpotidnwehereimshencempoend dlave ngf ab wme t2tamy KGRAgwiahdh an
acid value of 10 0 ngKOH g. Fifthly, the present jinvention conprises the
radi ati on skhs& 911\?@36&?;5% FOMeT iS5S 2 %‘P‘BE“R“?%S‘Y%WH@%PH&%@ wisee

referrgd tov\ﬁgr"f{:gt S'H ﬁahl/%d" dOfaI{”}En dergit d% %kvxﬂ%or fourth

i nventi on, ein't npou avi ng an Gr eth ane his a

di sper sant conpr|SB6uE¢MD@p0ﬂnd phesbnhainvantabhagmmpﬂuyﬁd(ﬂhaﬁ not | ower
than 80% Sixthly, the present invention conprises the radiation sensitive
conposi t i%on ¥%¢19£5PECE3P§§¢§F3(HQWQQﬁﬁﬁkﬂnzﬁQﬁ)arﬁﬁ%ﬁﬁéﬁe%bsﬁs "sixth

wheroi n tne SaphEnRkESy aB6REeet b o Bl Miliigk it plbbhicd oI 0 Blle
BLUE 15: 4 angligstCot. seBbENENRVBRYE oth; GihaEhar aite "¢athain®tiavsed harein

refers to a visible radiation, an ultraviolet radiation, a far ultraviolet
25 radi ati onyrakhapedaTshwbé s iaa I IRRFAT bROBPTERES ¢ KOMPOHACeYhafber

Lhe present hRXeh! gRifk! Lap8odgscs! PBTss! fofehn! ankfhn Cokea20h1 Accgkor ant
in the present”™i Avention conpri ses a Poran? cont&in a black

pi gnent .10Theo bm@g®HPgMeENnt can be sel ected as appropriate according to use
of a color filter and may be an inorganic or organic pigment or _may be one
or a mxture of twhiBEhkpr &hoPrER 1R¥eREAPR GARMPRIEHtE ST 3RRAL SO The

bl ack pignenge&sgtggg Zggéoéition for a black resist {hereinafter also
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 o as "sixth invention®") of the £first, second, third,

20 fourth or £fifth invention, wherein the colorant (&) 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



In the present invention is preferably a pignent having high color

devel opability and heat resistance, particularly a pignment having high

t hermal deconposition resistance, particularly preferably carbon1ﬁﬂ&gﬂm4
and/ or a conbination 5 of two or nore organic pignments. Illustrative
exanpl es of the carbon black used in the4 present invention include furnace
bl ack such as SAF, SAF-HS, |SAF, |SAF-LS, |SAF-HS, HAF, HAF-LSD, HAF-HS,
NAF, FEF, FBm FUSle PSRESNGRELVER LSRA- LS PIGHR r&rhy aNpdggeatdhavdsg; highr nal

bl ack 10 suc n tyle bl ac These carbon, bl acks can
e used sol 19185 tavERPEPLdNY, ARE KB rR A ke o o SR PO S5 8
exanpl es of ;bi@ﬁgntnﬁaﬁaﬂgcm@hgm@tr&aqt RYcdnliss 1 o A HONs PAREL , Whi ch are
used in the 15 present invention include netal oxides such as a bl ack

titanium oxumrthcmhax:éywnréﬁea@béﬁd calrémmt Ftdak Fedion rorcomxi getighese

inorgan| %€e€ts can_be usedasgcebg - i,n. adm xture of two or nore. 20
Furt her, i v @?5ﬁpP 59°8¢ gg?égﬁﬁc pi gnents used in the present

i nventi on I ncl ude cOMPOLPEE1¢bassambess &4 ) BRIHTHRAGAYH Bgeloihhenlol or
Index (C.1.: published by The Society of Dyers and Col ourists) . Specific

exanpl es t hereséntnciertidosagpiuds dednaicehbdatrsuehiers BEFI . $A25Hﬁunbers

S 77" Pl GUENTSREL LSRPTES TSP -BrcaEf ARSIl FF -5 A bRy SETTOW 20,

C.1. Pl GVENTSHEL QW 244, SRF -ILs PEEVENTCIENLG863dna & - 351 PrGMENE1YELLOW 55,
C.l. PIGVENT YELLOWS83, C. |. PIGVENT YELLOW 93, C. |. PIGVENT YELLOW 109,

30 C. |. 1 GvEWTh YEELEYW 220, MT: ndPlacviyieym ORQBS, C. |. PIGVENT YELLOW
139, C.1. Pl GVENT YELLOW150. C.I_ P Y Gl Pl

YELLOW 154, C. 1. %??iiﬁ_lﬂa’%‘ﬁ’tﬁkﬁfé% cgH e '%%e%%ffd\?l%%langgﬁ .

PI GVENT YELL&¥V £68; o€. mbrePl GVENT ORANGE 36, C. | . Pl GVENT ORANGE 43, C.
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Further, illustrative 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 secolely 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
thareof 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. PIGMENT YELLOW 110, 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 QORANGE 43, C.I. PIGMENT



ORANGE 51, C. 1. PIGVENT ORANGE 61, and C.I. PIGVENT ORANCE 71; C |

PIGVENT RED 9, C. T. PIGVENT RED 97, C. T. PIGVENT RED 122, C |. PIGVENT RED
123, C.I. PIGVENT RED 149, C. |. PIGVWENT 5 RED 168, C.|. PI GVENT; [:lm@!,
CI. PIGVENT RED 177, C. 1. PIGVENT RED 180, C . | . PIGVENT RED 209,

Pl GVENT RED 215, C. 1. PIGVENT RED 224, G I. PIGVENT RED 242, and C.1I.
PIGVENT RED 254; C. |. PIGVENT VI OLET 19, PIGVENT VI CLET 23, and Pl GVENT
VI OLET 10 2QRANGE| 51 P GVENTP BEMENTS0RZNGE. 6 PI GMEATC BL UEP BEMENT | ORMNGIVENT
BLUE 15: 3, . PIGVENT BLUE 15:4, and C. |. PIGVENT BLUE 15:6; C.|I

PI GVENT GREEN 7, and C.1. PIGVENT GREEN 36; C.1. PIGVENT BROMW 23, and C.I.

Pl GVENT BROW, 25 peadENESREDZo  PCGYENE lRbA¢ kemngy C.d. 1 PLIEMGAINBLAGK 7.

These organic pignents can be selected for use as appropriate so as to
obtain a deslZed Guie RICHENTaBRDrba3 stC. 1.1 RIGMBENErRER 49 nleht i DRGMENT

particularly e abl.e_or ' ' NT_RED
177 and & | REBg igéc;\ér\ﬁf aP derEatt, Ko, 1cfrss - 15 P%@%C‘iﬁ’ 1§7?/E%uh her,
an extender FPYMBRTARESH 4¢P, n;hq ColenaRir RBp 30, RY &SRl M@ REBN: 85,
required. IlTustrative exanples of such an extender include barium

sul fate, barCuin CBI@SET RED G4 GmIcaP bGMENE, RED |34, amsisCc Inaph@MENTh
carbonate, 25 alupina white, gloss white, satin white, and hydrotalcite.
These ext end®FY ﬁﬁ? be used solely or in adm xture of two or nore. The

extender is gsed bep&’éN@W‘dltE'IOhgeﬁ‘ﬁi@erQdL%ﬂQQ A bIGRENMEV 90LET
preferably 5 to 50 parts by weight, nore 30 preferably 10 to 40 parts by

wei ght, lifasez®on 100 parts by melght of the black pignment. In the present
ventLon, e bl AT, 389 4DF SSARIER: paloB0TE £755mekA e e
15:3, C.I. PIGMENT BLUE 15:4, and C.I. PIGMENT 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
15 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.1I.

20 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 barium sulfate, barium carbonate,
calcium carbonate, silica, basic magnesium carbonate,

25 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 weight, more

30 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.



- Conmpound havi ng an urethane bond which is a dispersant The colorant in
the present invention is dispersed by a dispersant (hereinafter referred
to as "conpound having an urethane bond which is a dispersant” ) DEC 2004
contai ning a conpound 5 having an urethane bond. The urethane bJA% Eg
generally represented by a formula R-NHgCOO-R (wherein R and R each
represent an aliphatic, alicyclic or aromatic nmonoval ent or polyval ent

or gani ¢ gr oup compthrtd &6y e ir Of e Co G Ukh in bondedi b @r SAREP-
having 10 an urethane bond or a group other than the group having an

uret hane bond), cdieheogogsantt ipnthel ppephnti Engeotipoands otispehgadophilic

th d h t hane _bond h i.s a di f d
oo be preschiIaper iR LReranakEPe, TETATasc i £ of AP DD SRATL ARyl ng

an ur et hane £Pﬂge¥ﬁa%'&$hd§h§c@' SPY $L8ber SBAL O) JHU R I BiJaNCoRPPEsacan
be present in the conpound having an urethane bond which is a | sper sant.

When two5or heoringirae hanetbandsband.present in the conpound having an

uret hane bond which is a dispersant, the urethane bonds be t he sane or
different. 20 SucFbe UERHBERE RS Ag aﬁnﬁFétlﬁdn‘ée%%ﬂe%?gﬂrﬁlﬂ g %Omu

di spersant mRyWPEob Of  EXANP-E1n R CALA OB G Sl en@Mn 3N O gtlﬁer

di spersant, a nonionic dispersant or an anp Iytlc dlspersant Furt
may al so t aksl sexpdil Be stir acbmeeiasmondvalsnkieopelasdedndi spgasdnt gooup,
fl uori ne-based 25 di spersant. The cqnmpound having an_urethane bond which is

a disper sarn¢ AR ROLNARAENdr PFEATEY dR§UBNES SIOMRE T 2t FECUPRR BN Ag
propert Fﬁs dn Gire SR Lok 4 rh SASOLUREL 1 Z0lh BYe NSRS UL rBALTREL anan

acid va an am ne val ue an age 30 retention. As the conpound
havi ng antﬂuﬁémmmnédmﬂuhhjchux&eapnmammhsana lapdpspiisagrowhi ahdpecones
I nsoluble in a pol ar solvent such N—dlnetﬂélfornan1de

NN di et hy | SR TG AR gt <0 GORBCSN oL HEVER8 BATYthane bond

which is a 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 dispexrsant 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, MN-methylpyrrolidone or



y-butyrol actone after heat treated at a tenperature of not |ower than
150C, preferably 150 to 250C, for at least 30 mnutes, preferably for 30
to 90 minutes, is desirable. Further, as the conpound havi ng an urlef Bbbel04
bond which 5 is a dispersant, a dispersant having an acid value of 5 to
25 mgKOH/ g, preferably 8 to 20 ngKOH g, and an am ne value of 0 ngKOH g or
a di spersant having an am ne value of 5 to 25 ngKOH g, preferably 8 to 20

ngKOH g, andyasuggtéslyatene aft@rngkedy ﬂréatdﬁSialtahl eemplrEuntieenf astt he
conpound havi ng an urethane bond which_ is a ersant, a dis ers \L%)

havi ng a vol +8@exr Ehent LoR° 6+ PREECFEREY tlﬁgntQO Opfaf gF’&bW
than 85% 1is gﬁﬁ't%?ﬁé%gﬁ'f%é@l%%e 39 N, Vo8 L &ufegenagoaegafm%ured

with a retention i qui cryst al 15 assenbl ed
by use of a substrptethbéiai @eotrt@/capupbmn@ghavinbuammrdimamsuudraitwhatm he
substrate, the solution having been prepared by dissolving. .1l wt%aof the
conpound havifigaafisnrEsRate BoRdSRRESANts PAVANG@Ps 7L G Y24 ua Afurde 6

const [ tuent spseakilyng Bre0l0lily, fotol b8 haghH kon a3 SANShikKe valne

conposi tion oP I nvent fhé slrfacé  ‘of the substrate havi ng
an indi um oxbéeo(hdpHy gl il ar Hﬁdpetrbaheohavd.ln)g ag tme n@pplales A & iton so
as to forma coatin film irradiating the coating fllmvmtharadlatlon

and post - baRPnBIKRE /Ges PR FRF A& e 21 ‘&9¥@%ﬁra?ﬁﬁiea8f aghGuira1ds 200
to 250C. IIIg;_t ba;nl \k[%}le/ry?argg STl i L1 a conpound having an urethane bond

which is a dlspers |I"'Ude reaction products of a diisocyanate and/or a
triisocypmate and Rupehgestas thecongpomnndy daviylg gnoupe dtanadendl whddlor a
pol yester having 30 a hydroxyl _ group at both ends. Illustrative exarg)g es

of the dii soéﬁaﬁa@bsPﬂEFE% Ar&hERSES M ARGt Y AP S S RN
di i socyanat ®hot1%we ”a?cf%l Al SPLYPPALEtARGwer than 85%, is

benzene-1, 4 socyanate uene di | socyanates, e.qg.
t ol uene- 2, 4- dieisieapdreat e InlthiPE@RO04Lh@ voltage retention is measured,
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.

Tllustrative examples of the diisocyanate include
aromatic diisocyanates such as benzene diisocyanates, e.g.,
benzene-1,3-diisocyanate and benzene-1l,4-diisocyanate:

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



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

t ol uene- 3, 5-dii socyanate; and xyl ene diisocyanates, e.g., 16 DEC 2004
1, 2-xyl ene- 3, 5-di i socyanate, 1, 2-xyl ene-3, 6-diisocyanate,

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

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

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

1, 4-xyl ene- 2¢ §1dbhe0aysnat g s oWgamatid e tdllddisd 1A} 6 V@i i exeyph&seohntine
triisocyanate include aromatic triisocyanates such_ as benzene
triisocyanattelueng-3, 5odbdsocyennt? 4and xydanmalisocyanates, e.g.,

T ooy ana Lar g TRREA AL UG BARARIC, 1 % S A SOFVENR! Fa obPANERE

ttiisocyanates;

tol uene- 2, 3, 6- st Ll h saeyanatai ilsdlyRitrtd 4,153 5y anad ediisocyanate,
toluene-2,4,6-triisocyanate, toluene-3,4,6-triisocyanate, 15 and
t ol uene- 3 5, b: Brkiy3eopaRabe didsdoyanarte t rli iotylkane €3, 6 -@¢igsocyanate,

1,2-xylene-3,4,6-triisocyangte, 1, 2-xylene-3,5, 6-trijsocyanate

1! 3-xyl one- 21 435X¥ FEPEody Rifkic SOH AR orle & X4 KT 11 SocyAnarey =38 e

1, 3-xyl ene- 3544511 i k@@@mﬂ@t,f&- a1l e 2, Mudwid SOCYyANBt St rafdve
1,4-xylene-2,3,6-trii1Socyanate. These "dii socyanates and triisocyanates can
be used sol ekgmpieisnod&dridihet Und icfodyanatre norelu@sé &pewdeic illustrative

exanpl es of the polyester having a hydroxyl group at one end or both ends
i ncl ude poIyFE&PﬁﬁS?anﬁéﬁﬁnﬁqfqnﬂﬁ(thz%ﬂ%UEQh%sgﬂ¥aBﬁﬁeﬁr Gofh rends, such
as a pojycagepbagkone snavidlg A ddd, B2 - PNg, §06rof sBeyinateds, a

pol yval erol actone having a hydroxyl group at -one end 30 or both ends, and a
pol ypr opi ol aahdneehaeneg la hyidroxyisaryampatat baduend dribhepkyemddesand

pol ycondensati on pol yesters _having a hydroxyl group at one end or both

ends, such a§'§"p5P§€Fﬁﬁiﬁﬂ§Taﬂﬁéﬁﬁﬁﬁﬁgﬁ%aﬁﬁving a hydroxyl group at one

end or both epdseand A Pe Whutid fpaderephidplane- hayi ot2ilsbchE&az@04 9
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,
1,4-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



hydr oxyl 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 havi ng an uret hane bon%[ﬁQich

is a dispersant in the present invention, a reaction product of & 2004
aromatic diisocyanate and a polyl actone having a hydroxyl group at one end
and/ or a pol yl actone having a hydroxyl group at both ends is preferred,

and a reacti ARARBRGUCHrotipa atoldienerkD ¢t itsoty asade. and a pol ycapr ol act one
having a hydroxyl group at one end and/or a pol ycaprol actone having a
hydroxyl group ~at These pokgesteparhdeinad PYProredr 84°UBpREITI® e@)@gﬁﬁl es

fth hayi . . . ; ‘
Ceast one. of SPHE FOfSgsiny bors s e L o Tt T PEEM A lE e g
and EFKA-47 Gpreguclhs abreFKA Chemicals, B.V.), Disperbyk (product of BYK

Chemi e.), and DI SPERON (product of KUSUMOTO CHEM CALS, LTD.). A weight
average npl ecul ar hei ghe Chepeunds having raaf aimaddhane dsondawhieRpiésded in

t f | yst d db | . ti t C
of the. compHiHeRaRTTo Bn tHRoPhERE Rbont "Hh R s oa gL 50D, BRI, B
present invegphi QRohst S8NEI£dddy2nLP0 drs alpdPPLlacPbabeiablyg & Adrbayl

20,000. 25 In the present invention, the conpound having an urethane bond
which is a digspapsahtaeandoandiet & plodingasitonenhauiingt &ty dafoxido 95O WFor .

The conpound havi ng a reth b which | . di t i d i
Aount of geAbetY s L8 mepreared. S B <adtith BN gF e 181G "
parts by;yei ghti s athanall YolPchpPreVaspshs @Hvﬂ\ﬁ%gahhyd&ﬁ!ﬁﬁﬂ. Qo0

parts by weight of ™ the pignent in the colorant. In this case, when the
amount  of tlad coepeuddndi\dmng palucaphadechongd AVERT @ hy dHspey §A9UP | S

smal ler than 0. 5., the stabi | Ly, pL.11e §i gUERL dLapersant 1 6 D E C 2004

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 ié 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 by weight, preferably 1 to 70 parts by weight, 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 liable to deteriorate, while when the anount is larger than 100 parts

by wei ght, properties such as developability as a colored resist ma ?ﬁ

i npaired. Further, in the present invention, the conpound having 5 ﬁﬁ C 2004
ur et hane bond which is a dispersant can be used in conbination with a

di spersion assistant. An exanple of thejgpove dispersion assistant is a
copper phthal ocyani ne sul fonic acid conpound. Specific exanples of the

above copper; Phtshal 10 i dete Ao S8t E ONRi 26l ¢heanpadndmoteltude dopfir
pht hal ocyani ne sul fonic acid, copper phthal ocyani ne anmoni um sul f onat e,
copper pht haiteoy Alionpatétsr byevéaygh hmmordped sLe § ofiatle ag dgpyelopability
pht hal ocyani ne tetraet hyl anmpnj um subf onat e, capper phthal ocyani ne

t et ra-n- pr o3 AU S FEBhaE @& oPBer P58 1 5RtHal ocyani ne tetr a-

i - propyl ammoni um s f t ¢ B8 PRSIt 1RREhalify aRhBecompound having
tetra-n-butyl ammoni um sul f onate. These copper phthal ocyani ne sul fonic acid
conpounds can ee tisexte Sbbeéywbichniadai dtigpersfantveary boresedhén

di spersion assistant is generally used in an amgunt. 20 of not |arger than

. Y
20 parts by GRMHRatiRRi€IEB| § ALEPPEPIER aSFaT M parts by weight, nore

preferably not |arge 5 t IsHlns IRAS 89598+ 489 PaRtS yei ght
of the pignent in %éggﬁﬁgroa%?ﬁg(%%\gglsi gdqllubl e ﬁesi n 25 Asa t?}ﬁé)ygl kal i

sol ubl e resightitalbeypiesensuliventi aeid aonpoagid. can be used as
appropriate as long as it can serve as a binder for the c Ioiant%ﬁ(‘g%gand
r

is soluble in a dRAGPerC SFAMRIRYI A | W HrAAIBIABIPRAF AT AR O
whi ch 1§ gisegl, 8, PLodUEANGoRADBLARK BRI WS AceHa180ydhenal Kal
sol ubl e Pesﬁl I'n € present PAvent ion is prefeerably a resin having a
car boxyl grogwifpaiti eulidrl voppeef phahlay cecyeopiole rnmgherei sialfenasenpl y

referred to as "carboxyl -group-containin opol yner") qf. an ethylenically
unsat ur at ed #RRRREPNHEIATEFTIERe §ieﬁ]5la§7'ertg‘fyér£‘5‘b‘¥rf’0u%§u E8UBEE 25BRPET

phthalocyanine tetraethylammeonium sulfonate, copper
phthalocyanine tetra-n-propylammonium sulfonate, copper

15 phthalocyaninetetra—i-propylammoniumsulfonate,enuicopper
phthalocyanine tetra-n-butylammonium sulfenate.

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



i

"car boxyl - group- cont ai ni ng unsaturated nononer"”) having at |east one
carboxyl group and ot her copol ynerizable ethylenically unsaturatedfgﬂgeﬁﬁi
(hereinafter sinply referred to as "other unsaturated nononmer"). 5
[I'lustrative exanples of the carboxyl-gr?up-containing unsat ur at ed nononer
I ncl ude unsaturated nonocarboxylic aci dsisuch as acrylic acid,

met hacrylic gcid, crotonic acid, a-chloracrylic acid, and_gi.npam.c acid; 10
Unsatur at ed OFEARPBEXIT BEORE G Hith FarAep i RoBg e Do e vagsaat

mel ei ¢ anhydiibdet HHEBELGHR%A. 'rtoa%prarrd afihr &d h&rfphydei de,
citraconic acid, citracgnic%gﬁhﬁEri e, and né;acéﬁ?gﬁgc?d; unsat ur at ed

pol ycar boxyl ethgiedicady amispdrirdd=d widdomer 16hamd eneEtel aimpégst 3;

nono( 2- acryl oyl oxyet hyl )est ers.of unpol ynerizable dicarboxylic acids or
nmono( 2- acryl 5%#8%%8% ) &t nghﬁfcﬁmpse?se/%Fﬂ%-%%‘?W%g/l xyet hyl ) succi nat e,

mono( 2- mef hacryl oyt pxyetbyl) gUcekBables?@f the
nono( 2- acr yl oyl oxyet hyl ) pht hal ate, and

nono( 2- net hacayboykdxgeblupl-cpmtizdireireg wrehturated monomer include
w- car boxypol ycapr ol act anenonoacr.yl ate and

w car boxypol YREBEYFEECEN BRFRGAH r%ﬂ%ﬂ%ﬁidﬁTﬁ%ﬁpc%ﬁb%???leoﬁﬁ?éontaining
unsat ur at ed HB@B%ES{ﬁ% %?:%dbe df%q'ﬁ]nsl% i df d-%r?ﬂé'}%é £; of aEEﬁ@.,OEPEDre'
i vé exanpl €s of

Further, illustrat e other " unsaturated nononer i nclude
aromati ¢ vi nghincanpouadsdsuch as styrene, a-nethyl styrene, o-vinyltoluene,

et hoARst y FBRE U S SRR 16 EHLS (Fi%i YPELRIPERRL AyFheeer, and
p -vinylben gyuhghivCatbddl ®idéic a 18! et RORMIILC, 3¢hdoRllcehegUch as
met hyl acrylate, nethyl methacrylate, ethyl acrylate, ‘ethyl nethacrylate,
n- propyl acryktacenic pnbgyicidet hadtybgoalidc apidpyeittaghbaie, anhgdbEGe2004
12 and mesaconic acid;

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-carboxypeolycaprolactonemonoacrylate 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, o-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,



| -propyl nethacrylate, n-butyl acrylate, n-butyl nethacrylate, 1-butyl
acrylate, i-butyl nethacrylate, sec-butyl acrylate, sec-butyl 1 EC 7004
net hacryl ate, t-butyl acrylate, t-butyl methacrylate, 2-hydroxyetﬁ§p
acrylate, 5 2-hydroxyethyl nethacrylate, 2-hydroxypropyl acrylate,

2- hydr oxypropyl nethacryl ate, 3-hydroxyptaepyl acrylate, 3-hydroxypropyl
nmet hacryl ate, 2-hydroxybutyl acrylate, 2-hydroxybutyl nethacryl ate,

3- hydr oxybut ¥ paopyllatne,t hagriyldrtexy biibd tnetdacy Y ad e, n dohygl oxybut y
acrylate, 10 4-h%droxybutyL nethggrylate, al |yl acrflate, al |yl

met hacr yl at e"ChBRASTY L&y dt &1 Wen AAT e Tacry ey dﬁ%ﬁ%@crﬁiﬁ§ﬁate,

phenyl ”EthaﬁéﬁLBh%?lzaF%%ﬁ%&Eﬁt@@ciﬁﬂ fﬂﬁéth%%ﬁgﬁgggye£b¥hﬁg?thacrylate,

met hoxydi et hyl ene gl'yco acrylate, nethoxydi et ne gl yco hacryl at e,
15 net hoxyt raethibeeére d¢l-podly lacethastary Iwtd0x3/t iy dtdyyeteyl gayegllate,

met hacryl ate, nethoxydi propyl ene gl ycol acryl ate, nethoxydiprop¥lene

gl ycol net hadrPVIrexygthyd:r Mt NatTdAtSH of Y AFRKIRYRRY ] nacTylate,
nononet hacryhate: t Vo 4 i ] uch as
20 2- am noet Pul doForapectyl HEGRIASE ) o ARl SokFLare.

2- di met hyl anB Rhgtlrpkgpryipatie me t2ratinpEldtyd ant flopdiyx et balr ytayeate,
2- am nopropylacryl ate 2- am nopr opyl net hacryl at e,

2-di met hy| an?nBEPSATRGY L fMe thas g iy | i R oY el hacFyRats
3-ani nopro a 3 'ggﬁ; mej I
3-dinetﬁylgﬁ?ﬁgg§%%3?§€% Hé?gsﬁian g%%ﬁ?nﬁ[%#éﬁ%é&é?%%§l%%¥ %gFgrate;

unsat ur a@t®ed ¢ahldxyhiybuagld mpthaE it last erslbythaasyaye| dglivacryl ate and
gl ycidyl methacryl ate; carBoxyIic acid vinyl esters such as vinyl acetate,

vinyl ~30 prBprtoR&E Aty PeBGEYr 3FEY LatG -V PRPFYERS bBREFY L ihSat BPEDES
ethers such gsryhRyle My 1etzdascrnaawnyét@1t hylme BhbeYe tBY L Yhca Y Gicdy/

et her, and nethacryl glycidyl ether; ™ vinyl cyani de conpounds Such as
acryl oni tril @ -mefboixyerthivdnimetiasrulatd orroathygkphi e thy benandlycay i dene 16
DEC 2004 13 acrylate, methoxydiethylene glycol methacrylate,

15 methoxytriethylene glycol acrylate, methoxytriethylene
glycol methacrylate, methoxydipropylene glycol acrylate,
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-dimethylamincpropylmethacrylate;
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



cyani de; unsaturated am des such as acryl am de, nethacryl am de,

a- chl oroacryl am de, N (2-hydroxyethyl)acryl am de,

N- ( 2- hydr oxyet hyl ) net hacryl am de, N-nethyl ol acryl am de, 5 and 16 DEC 2004
N- et hyl ol met hacryl am de; N-substituted mal ei m des such as

N-cycl ohexyl mal ei m de, N-phenyl mal ei m dgy N-o0-hydroxyphenyl mal ei m de,

N-m hydr oxyphenyl mal ei m de, N-p-hydroxyphenyl nal ei m de,

N- o- et hyl ph:_e;yr[f@é'ei m de, N-m et hyl phenyl nal ei m de, 10

N p- et hyl phenyl mal ei m de, N-o0-net hoxyphenyl mal ei m de,

N- memet hoxy pivesay/t umsd @ di dmidaﬁdsumhpaﬁeﬂn@x}pn@mm maledihdicdyy; 1 amil dehat i ¢

conj ugat ed di enes such as 1, 3-buta |ene rene,. and chl oroprene; and 15

macr onmononer®- ﬁ%a%r%ﬁﬁééﬁyl Yy gPéfGEO e%ﬂdr?é’t’?ﬁ@r’%% group at

ends of a pgjyner LehvEhAERhactyEBmd8ed ROMEHHFIRNS AREIAY
acryl ate, po y(r?\;tlhwgﬁn%t hacr? ateacpg ymn guty acrhgatec%gily n- bﬁtyl

et hacr ysat eandrd-metlyglbixnatbacz§lahése :ot her unsaturat ed nononmers can be
used solely or in adm xture_of two o

car boxyl - gr ddpsenthinFeg ©8pELFiERS 5“?@[356“ Mvc(lr%’reéﬁyﬂé“fac]e‘?“?%@%rred to
as  "carboxyg: SHOHP MPIAQILENALRY §OBOhYHEbhohyAindl hide.

car boxyl - grou al Nt ng unsaturate conposed
essentially wimalﬁ;yai:oﬁypnedyandﬂelimtrﬂiehaw-pl -ihy darizgy pteandy Jowant eximide ,

nmono( 2- acryl oyl oxyet hi succi nate and/ or. nono ( 2- et hacr Io | oxyet hyl)
succi nat e i NS ER¥eBNGRY LAalefimdde oPﬂe“‘séleéaYe‘cther%“E %? %%

consi stiyg o SLYEERS: oA TEYle 1AaY Ak MM /HOACII B fni o

2- hydr oxyet hyl - acry roxyet hyl met hacrylate, benzyl acryf ate,
benzyl net hmxmlmehopﬂphghyamﬁleamﬂeph@m nmet hacryl ate, glycerine
nonoacr yl at e gl yceri ne nononet hacryl ate, N-phenyl nal ei m de, a pol ystyrene
macr onononer NaRgratrogyppenydgalegmide;

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

15 macromenomers having a monoacryloyl 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 essentially 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 éelected 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



pol ynmet hyl met hacryl ate macronononmer is particularly preferred. Specific
exanpl es of the carboxyl -group-containing copolyner (1) include: ? %
copol ymer or terpolymer (hereinafter referred to as 6 DEC 2004
"car boxyl - group-cont ai ni ng copolymer (1d)") such as a (neth)acrylic

aci d/ benzyl (neth)acrylate copolyner, a,(nmeth)acrylic acid/styrene/nethyl
(nmeth)acrylate copolyner, 10 a (nmeth)acrylic acid/styrene/benzyl

th | t ! ' i
(meth)acry a@g}b@ggg%”ﬁreth%afggérpoeg%géf&naf rf#éfrewgﬂ;?%% larly.

(meth)acryl a rene m oner copolynmner, acry

aci d/ net hyl pmretbyaedyl at e/ pol ynethyl 15 net hacryl ate nmacr onononer
copolymer, a (neth)acrylic acid/ benzyl &neth)acrylate/polystyrene )
macr onononer copol JReELIEAC( pEERPAESY Ofc thE ¢asdPsHl-group-containing
(et h) acryl at.e/ pol ynet hyl, .nei.hacryl ate macr omononer copol ymer, 20 a
(neth)acryligoggﬁ efygéﬁiﬁ?%%ﬁgﬁheth)acrylate/benzyl (meth)acryl ate

copol yners aa( gepbhamey o adrHolpess | e MDA fBEN) aeFytate/ pbeny!
(meth)acrylate copolymer, or a (meth)acrylic acid/glycerine 25
mono( met h) acr' geabexylylsaeuprecal ta idul nd prt Bokyme 5 8&@& &) navghcapol yner

her ei naf t f d t "G, | - - cont aj_ni | b) "
Such as a (Bt AFBERACE VA A R el e KBk te 0P SapRaagr ' O
(met h) acryl ahe/(RRtHSRHTENE dTRM TN BIn £ 4ROt WFET (mSPh fabplAYacrylic

aci d/ 2- hydroxyet hyl (neth)acryl ate/ benzyl (nmeth)acryl ate/ pol ynet hyl
met hacryl at ecopedameroner copol yner, a (neth)acrylic acid/styrene/ benzyl

(nEth)aC{gla%?ﬁﬁé%%ﬁ@%ﬂ?ﬁfﬂ'Qé%% é)§¥g§§ be&zngE&égg?éc%glate
' 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 copelymer (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,



a (nmeth)acrylic acid/styrene/ phenyl (neth)acryl ate/ N phenyl nmal ei m de
copolynmer, a (nmeth)acrylic acid/glycerine

nono( et h) acryl at e/ styrene/ benzyl (neth)acrylate 5 copolymer, a 16 DEC 2004
(meth)acrylic acid/glycerine nono(neth)acryl ate/styrene/phenyl
(meth)acrylate copolymer, a (neth)acrylig aci d/ glycerine 10

nono( et h) acryl at e/ styrene/ N- phenyl nal ei m de copolyner, a (neth)acrylic

aci d/ gl yceri t acryl at e/ benzyl
(meth)acryl a%e cogglg %trs})ﬁ%r %ﬁaﬁ/&%}ﬁ% C %CI dsmgl ycerine

mono( net h) ac( ik ahghateyhwt e /MrpHemamd iadiedpte nydpd Iphdy acr yl at e copol yner,
15 a (neth)acryllc aC|d%alycer|ne mono( met h) acryl at e/ met hyl

(neth)acLyIa@e NPﬁHéﬁ?F Hei mcde/BpsIsmdre a (neth)acrylic acid/glycerine
t t h I
rono( et h) ack. gt 2R MILRKSIN LRI )RS £ G eRT ALy L RN acr Vi at e

mono( net hy aceypat grhydroxyethyl (neth)acrylate/phenyl (meth)acryl ate
copol ymer, a (neth)acrylic acid/glycerine
nnno(neth)acayKaﬁéhQaﬁyﬂﬂny@Kmﬂ/gk&?%ﬁkﬂm)acrylate/hIphenyInale|n1de

I d /b I
(ot b} acr y1 SPORBIBRIT AR S BT Iner (B hOeryBePoPi c
aci d/ nono[ 2- éngm yaery | oyl oxyet hyl ] succi nate/ gl ycerine 30
nono( et h) acry ate/benzyl (meth)acrylate copolyner, a (neth)acrylic

aci d/ gl ycer i ae{meftib(meriylider deﬂgiyﬁgﬂlHQneth)acrylate/N—phenyInalelnIde
i e G R SR RTS8 ot
' a (meth)acrylic acid/glycerine mono(meth)acrylate/methyl
{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 copelymer,

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)acrvlic acid/glycerine monc({methj)acrylate/benzyl

(meth)acrylate/polystyrene macromonomer copolymer,



a (nmeth)acrylic acid/glycerine nono(neth)acryl at e/ benzyl

(met h) acryl at e/ pol ynet hyl net hacryl at e macr onononer copol yner, a
(meth)acrylic 5 acid/ nonol 2- (neth)acryloyloxyethylIsu00|nate/glyc¢ﬁqn@2m4
nono( et h) acryl at e/ phenyl (neth)acrylate copolyner, a (neth)acrylic

aci d/ gl yceri ne nono(neth)acryl at e/ phenyl (et h) acryl at e/ N- phenyl mal ei m de
copolyner, a (neth)acrylic acid/glycerine nono( et h) acryl at e/ phenyl 10
(meth)acryl a e/ I q% |
aC|d/egcer|%e %%hé?%% Sﬁ)ac ryla é%?ﬁﬂg gg?k?%g?ygg%g;gg%zhgﬁﬁ ﬁ

met hacryl at e { Wa¢hQ@eRY It e/ piShitd HEY met Haet ) ateyhacroddnomer
aci d/ nono[ 2- (net h) acryl oyl oxyet hyl | succi nat e/ gl yceri ne
mono( net h) acEPPEL¥MRIphenyl mal ei m de copol yner, a (neth)acrylic

aC|d/egcer|ne EE;H) cryl at e/ N- phenyl mal ei mi de/ pol ystyrene
macr onononer 6 g%yﬂé %?0 a (nmeth)acrylic acid/glycerine

nono( et hg acpyk aleoNozenyleta ﬁdﬂﬁﬂfﬁﬂf@&ﬂﬂyi 1stiBEhA&E¥) 91 ¢ cBRGHADNONES
er

copolyner a five-el enent copol yner elnafter referred to as
"‘car boxyl - gr mapodma)mqrgrlmgkmyl( | b'l)e't)h t@@mé@t%cap@ma):acr ylic

e onomonor & SOBSR)ASEY LS At AEISA R s [PERE) BERYgR e Bheny1
(meth)acryl af(ﬁél}!hrala%&xh@dewnﬂ% d@féﬂyﬂd@eéaﬁsiyhake 30 nacronmononer

copolynmer, a (neth)acrylic acid/styrene/phenyl
(et h) acr yl age/ Neghdayaydlisi riaied (ol yeeyienenome (oabhoaerylaspdopemyl a

(nEth)aC{gli?m%%B./St re%yfﬁégygtyrene[£§%§gg§n%£er copolymer,

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

15 acid/mono{2-{meth)acryloyloxyethvl]succinate/glycerine
mono(meth)acrylate/N-phenylmaleimide copolymer,
a (meth)acrylic acid/glycerine
monc (meth)acrylate/N-phenylmaleimide/polystyrene
macromonecmer 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 macromoncmer copolymer,
a (meth)acrylic acid/styrene/phenyl
(meth)acrylate/N-phenylmaleimide/polystyrene macromonomer
copolymer,
a (meth)acrylic acid/styrene/phenyl



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

nono( et h) acryl at e/ styrene/ met hyl (neth)acryl ate/ benzyl 5 (nmeth)acrylate
copolyner, a (meth)acrylic acid/glycerine 16 DEC 2004
nono( et h) acryl at e/ st yr ene/ net hyl (neth)ggrylate/phenyl (meth)acryl ate
copolyner, a (neth)acrylic acid/glycering’10

mono( et h) aCQX%ﬁéféj%tgié;gl@gléﬁgtg?xé}x&l&%efe@ﬂcc{é’)paotﬁﬁnlx\é&?{ify&lgﬁ‘ﬂgé%ﬁte

copol yner, yCcerine

nmono( met h) achytabmbabmeeneopohydieaxyet hyl  (nmeth)acryl at e/ benzyl
(nmeth)acrylate copolyner, 15 a (nmeth)acrylic acid/glycerine

mono( met h) acayl(methsagryddc? agid/@dpaandne (et h) acryl at e/ pheny
(meth)acrylate copolyner, _a (neth)acry)ic .acid/glycerine
rn)no(m::th)ac‘f“ﬂ‘ﬁ?&’ﬂ@F‘éﬁ‘ﬁ(/]‘f"-t éﬁg%ﬁﬂ%%ﬂeEﬂYi (égthacrylate/benzyl
(et h) acrsyl af gLNyRAE hg%gebgkggjﬁgﬁg]yner, a (nmeth)acrylic acid/glycerine
nono(neth)aCEyéatzgsgyrene/benzyl (meth)acryl ate/ phenyl. (neth)acryl ate
copol yner, aa(methhdeacylyildc 2sid/glycerine

i d/ 2- (met h | oyl t hyl j nat e/ gl '
Tono( et ) achgRa BRERY PERERBE R/ AE YAy SRY S ot Uhe EhflSppkance gonenyl

(neth)acryli@m%EPQﬁgE¥ﬁg&gn%Qq?yy%kg?th)acrylate/styrene/benzyl 30
p

(meth)acryl ate enyl mal ei m de “copol yner, a (neth)acrylic acid/glycerine
nmono( net h) acayk aeehs byrgidchenzyd/glyyeti)mer yl at e/ pol ystyrene macr onononer
copol ymer,  a (neth)acrylic adi d/glycerine 16 DEC 2004 18
(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/monol2-{meth)acryloyloxyethyllsuccinate/glycerine
mono (meth)acrylate/styrene/benzyl (methj}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



nono( et h) acryl at e/ styrene/ benzyl (neth)acryl ate/ polyi nethyl nethacryl ate
macr onononer copolynmer, a (nmeth)acrylic 5

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

nono( met h) acryl at e/ st yrene/ phenyl (nmeth)acryl ate copol ynmer, a 16 DEC 2004
(meth)acrylic acid/glycerine nono(neth)agrylate/styrene/phenyl 10

(met h) acryl at e/ N- phenyl mal ei m de copol yner, a (nmeth)acrylic acid/glycerine

nDno(neth)aqgg%ﬁ£§é§ﬁyEEF?iQQgpgkyﬂgﬁgﬁ&gﬁﬁéjate/polystyrene macr ononomer

copol yner, acrylic acid/glycerine

nono( et h) actyéahastyi.abe/ phdgyme thipte nie)tdhaordyEtaip amaomimyhomerhacr yl at e
macr onononer copol yner, a (neth)acrylic

aci d/ mono[ 2-¢PRPhYEEFyY| oyl oxyet hyl ] succi nate/ gl ycerine 20
nnno(neth)acgytﬁ&gﬁz%ggﬁg £N-phenyl mal ei m de copol yner, a (nmeth)acrylic
aci d/ glycerine nono(ne %acrylate/styrene/N—phenyInaleinide/polystyrene
MacCr ONDNGTEr a€DAPhEHBI 2 - dmenkt) Rcagrlyoy 1o xaye tdiydl yoerd a2/ glycerine
nono( met h) acryl at e/ st yrene/ N- phenyl nal ei m . de/ pol ynmet hyl _net hacryl ate
nacronDnonermeﬁﬁbm9ﬁ€5?CﬁYéﬁéﬁﬁfédﬁﬁQQJRﬂﬂQﬂ%ﬂ%Rﬁﬁh¥éFrYlate

nDno(neth)ac§é#§iﬁﬁggthyl (et h) acryl at e/ 2- hydr oxyet hyl

(meth)acryl a enzyl" (meth)acrylate copolyner, 30 a (neth)acrylic
aci d/ gl yceri ge(meenajaeirlaer wodidy/gmideding met h) acryl at e/ 2- hydr oxyet hy
(meth)acryl ate/ phenyl (nmeth)acrylate copolyner, a (neth)acrylic

aci d/ gl ycer i renabnethd eRFadafiedsdyranadpheniet h) acryl at e/ 2- hydr oxyet hyl 19
(nEth)a%&yla}%é%heQ%Q¥hg%g9kq5%%ﬂ§¥ﬁgﬁggﬁide 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



16 0 E C 2004 a (meth)acrylic acid/glycerine nono(neth)acryl at e/ net hyl
(met h) acryl at e/ benzyl (net h) acryl at e/ phenyl (neth)acrylate copolyner, 5 a
(meth)acrylic acid/ nono[2-(meth)acryl oyl oxyet hyl ] succi nate/ gl yceri

nono( et h) acryl at e/ met hyl (neth)acrylate enzyl (neth)acryl ate cdef@ﬂ@‘,
a (meth)acrylic acid/glycerine nDno(neth crylate/ nethyl 10

(meth)acryla GIY. hen | mal ei 'de copolyner, a
(meth)acryli i%am g%%lry&:er |er()l\?ré) r?’%m"t‘% al(:I?Jy At e??r%?
(met h) acryl ahe/{ hemayladatiy atdid A5 B o V18 yrﬁ@ﬂs(maraﬁr) QHE?QEE&/&I@QQJ}A&I.WEV

15 a (meth)acrylic acid/glycerine nono(neth)acryl at e/ net hyl
(neth)acrylaﬂ@ﬁﬁéd@ﬂmmﬁﬁﬁﬁﬁhﬁﬂ@Yhi@ﬁﬁbﬂ9#@W&ﬂte/mé¥ﬁuﬁkQm%tb)ﬂﬁﬁvéﬁﬁﬁoner

copol yrer, %B %y& cryllc
acld/nnno[2- g cryloyloxyethyI]SUCC|nate/glycerlne 20

nono( net hy ackylf akehRidiwi(dret h) acryl at e/ phenyl  (neth)acryl ate copol yner,
a (nmeth)acrylic acid/glycerine nono(neth)acryl ate/ net hyl

(neth)acrylaﬁsﬁﬂﬁ@@ﬂo[@m&ﬂ@tﬂ#@@%ﬂkﬂ?&@MEﬂyhmhﬂeunpdaatedpéyyﬁgﬂne25 a

th I d I | at /
Eggthggg;¥I;&8%§k§ﬁ§¥bcer %ﬁﬁ{héﬁﬁﬁg ¥9?@§5Y %/Bﬁﬂﬁgﬁer copol ymer, a
(neth)acryl|Qm@QhQ@@g#yHﬁéuhdggmgﬁ@%h)acrylate/nethy

(et h) acryl at e/ phenyl “(net h)acrylate/pol ymethyl 30 nethacryl ate
nacronnnoneracdpemwm@cryk%qrnnigémi$¢¢nlne mono(meth)acrylate/methyl

mono( et by ac FEEPAARBIHAC AR Vbt OPEEel RE BV F A BRaradnedsiriis . 1
DE 2004 20 copolymer,
a (meth)acrylic acid/glycerine monco{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/monof2-{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}lacrylate/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,



a (nmeth)acrylic acid/glycerine nono(neth)acryl ate/ nethyl

(met h) acryl at e/ N- phenyl mal ei m de/ pol ystyrene macronononer copolyner, a
(meth)acrylic acid/glycerine nono(neth)acrylate/methyl 5 16 DEC 2004
(met h) acryl at e/ N- phenyl mal ei m de/ pol ynet hyl met hacryl ate nacronmononer
copolynmer, a (nmeth)acrylic acid/glyceringg

nono( et h) acryl at e/ 2- hydr oxyet hyl (neth)acryl ate/ benzyl

(et h) acryl ahefpbenykcrmtile) acriyd/afley capialey mesn o (e th [aethlateymedhyl

aci d/ nono[ 2- gneth acryl oyl ox ethyI]SUCC|nate/Pcher|n

nDno(neth)ac P Hhe ASTHY@TEN % R} pehyyene (TRERFREPOMELe
copol yner, Eg?g%% ryllc aC|d/egcer|ne 15

nono(neth)ac?y Hydr oxyet hyl (et h)acryl ate/ benzyl

(met h) acryl age/ hephgayiiyaliel Maia aopatemaie raoxwlaﬁélthtagztirmaaei/dkghwderi ne
mono( et h) acryl at e/ 2- - hydroxyet hyl (neth)acryl ate/ benzyl

(et h) acry| al Bepbl) perylete /Maaharindgteke W&m%ym?eh&l(%th?%mqt@

aci d/ glycerine _nono(neth)acr Iate/2 hydr oxyet hyl (et h)acryl ate/ benzyl
(met h) acryl al'8Fp 8@?9&?W§ §A‘at e macr omononer  copol ymer, a

(nmeth)acrylig ge% (gézgdﬁﬁjgjyag&gwéoxyethyl]su00|nate/glycerlne
nnno(neth)acrylate/ y roxyet hyl (meth)acryl ate/ phenyl ineth)acrylate
copol yner, am@net(m)ea;a)quylacﬂeﬂ@mwwﬁethyl (meth)acry ate/benzyl

?ﬁgfg?géP;?gkéF%LSEéﬁyigﬁgjﬁﬁ?ﬁ§%:{ﬁ%gﬁé§£¥gi%§e ﬁ?gé?yF.c "aci d/ gl yceri ne

nmono( et 1y acy | le@/nd-dBtdF oy et hyl (neth)acrylate/phenyl
(neth)acrylate/polystyrene macr onononer copol yne a (nmeth)acrylic
aCId/egcerlﬂ@iﬂ/@dﬂﬁfZ&ngtg)acryloyloxyethyl]succ;nate/glycerlne
mono (meth)acrylate/2-hydroxyethyl (meth)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 (methj)acrylate/benzyl
(meth)acrylate/polymethyl methacrylate macromonomer
copolymer,
a {meth)acrylic
25 acid/monc[2-(meth)acryloyloxyethyllsuccinate/glycerine
mono(mefh)acrylatelz—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



nono( et h) acryl at e/ 2- hydr oxyet hyl (neth)acryl at e/ phenyl

(met h) acryl at e/ pol ynet hyl net hacryl ate macr onononer copolyner, a
(nmeth)acrylic 5 acid/nono[2-(neth)acryl oyl oxyethyl ] succi nate/ gl ycenignge( 2004
‘nono( et h) acryl at e/ 2- hydroxyet hyl -~ (et h)acryl at e/ N- phenyl mal ei m de
copolynmer, a (neth)acrylic acid/glycerin

th t y.d th
(et hy acr y1 AR SR e T 1t ol SR Py b PORBABREY 1 2EB4BRSAE, a
(meth) acryl i ¢maehd/a@ryaeftid)pol Bt hﬁ@@t&é{é Eé@ehMQ&%MSthﬁler
(et h)acryl at e/ N- phenyl mal ei m de/ pol ynet hyl methacrylate 15 macr onononer

copol yner, acemetlp&ar.ylic aci d/ nono[ 2- (et h)
acryloyloxyethxg%i C|nate/ | ycerine nono(neth)acryl at e/ benzyl
(neth)acryla?e E@ )acrylate copolynmer, 20 a (nmeth)acrylic

aC|d/9|YQ?r|B@1@9&%@%ﬁth%Eﬁﬁfﬁé¥§%%&@6xyé€ﬁ§f?§ﬁ&¥iﬂ£@é? eP¥krine

(met h) acryl at e/ N- phenyl mal ei m de “copol yner yacrylic aC|dPegcerine
nono(neth)acmyh&ﬁmh&@ﬁaﬂryxanﬁﬁafhquaxxﬁtﬂmmyI (neth)acrylate/polystyrene

25 nmacronono et acr i c.acid/ cerine
nnno(neth)ac?@ﬁﬁﬁg é&g%te(ﬂéﬁqﬁ%g% %Wkﬁ%n??g?xﬁPﬁ¥acrylate/polynethyl
met hacryl ate ”Qﬁé%%ﬁ@@??lf&”&ﬂ ly éh {ﬁgh)acryllc 30

aci d/ nono[ 2- (et h) acryl oyl oxyet hyl su00|nate/glycer|ne
nnno(neth)acmyhaﬁmkﬁ@dapryxanﬁﬁafhyqﬁaxxéthphenyInalelnide copol ynmer, a

(meth) acryl i actdmonal2- 1Pt . acT Xl pyl oxyes byl ) succinatel gl yeerine 1 6
copolymer,
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}acryloyloxyethyl]succinate/glycerine
mono (meth)acrylate/benzyl (meth)acrylate/phenyl
(méth)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,
a2 (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]lsuccinate/glycerine
mono(meth)acrylate/benzyl
(meth)acrylate/N-phenylmaleimide copolymer,

a (meth)acrylic

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



nono( et h) acryl at e/ benzyl (neth)acryl ate/ pol ystyrene mnacronononer
copolyner, a (neth)acrylic

aci d/ nono[ 2- (et h) acryl oyl oxyet hyl ] succi nate/ gl ycerine 5 16 DEC 2004
nono( met h) acryl at e/ benzyl (nmeth)acryl ate/pol ynethyl nethacryl ate

macr onmononer copolymer, a (nmeth)acrylic aeid/glycerine

nmono( et h) acryl at e/ benzyl (nmeth)acryl ate/ N-phenyl mal ei m de/ pol ystyrene
macr onononer mogopokeyihg acri(. adt & ety wicr e tth predy Yayeépohgstyrene

nmono( net h) acryl at e/ benzyl t h) acryl at e/ N- - phenyl nal ei mi de/ pol ynet hyl
nethacrylatemgﬁﬁSWBHBWS%eFéﬁﬁiW@ﬁ%T, a (meth)acrylic

aci d/ nono[ 2- e R)-aGLkk-yliexyet hyl [ succi nate/ gl ycerine 15

nono( et h) acryl at e/ phenyl (neth)acryl ate/ N-phenyl mal ei m de copol yner, a
(et h) acryl i ecadiskomor @[-2 miertet racackos oyt yedter hysfisatnabaf glgkbyedniene
nnno(netqgacr Iate/gh?nyl (meth acrllate/pol styrene 20_macronmnoner
copol ymer3 am%ﬁﬁﬂﬁ? @r9pgglate benZyl (methJacfylate/polymethyl

aC|d/nDno[2-&gghgb?8rgkgyh%ggﬁggﬂdﬁ%gx%§§§¥%ﬁgycer|ne

nono( et h) acrylate enyl (meth)acrylate/polynmethyl nethacrylate

macr onononer acépetiecryds a daiel fyhoretine avend (hgcR) kBeylate/benzyl
nono( et h) acryl at e/ phenyl met h) acr yl at e/ N- phenyl mal ei m de/ pol ystyrene
nacronononer(m&éﬁdﬁfﬁﬁﬁﬁﬁﬁéﬁﬁﬁqﬁ%ﬁﬁ%ﬁﬁﬁﬁ@&ﬁ%WEﬁ ¥8FYRene macromonomer
nnno(neth)acegggiﬁgggenyl (met h) acryl at e/ N- phenyl mal ei m de/ pol ynet hyl
nmet hacryl ate cronononer copolynmer, a (nmeth)acrylic

aci d/ nonigj 2- angmnk)adayreyliex et iyl d symer red enghy ¢eth@¢acrylate/benzyl

nono( et hacr kg%gGN—ph%pylna[ginidgﬁgol styrene _nmacronopnonmer copalyner, 1
6 DEC 2004 2 acrylate/N-phenylmaléimide/polymethyl methacryldte
macromonomer copolymer,
a (meth)acrylic
acid/mono[2-{meth)acryloyloxyethyl]lsuccinate/glycerine

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

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

20 macromonomer copolymer,

a (meth)acrylic

acid/mono([2- (meth)acryloyloxyethyl}succinate/glycerine
mono(meth)acrylate/phenyl (meth)acrylate/polymethyl
methacrylate macromonomer copoclymer,

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,



a (meth)acrylic acid/ nmono[2-(neth)acryl oyl oxyethyl]succinate/glycerine
nmono( et h) acryl at e/ N- - phenyl mal ei m de/ pol ynet hyl nethacryl ate naqqpmﬂpﬁmFr
copolymer, or 5 a (neth)acrylic

aci d/ nono[ 2- (et h) acryl oyl oxyet hyl ] succi nat e/ styrene/ benzyl

(et h)acryl at e/ N-phenyl mal ei m de copol yn&3; and a six-el enent copol yner
(hereinafter referred to as "carboxyl -group-containing copolyner (Id)")
such as 10 aa(rhEedaanvildaci d/ styrene/ 2- hydr oxyet hyl

h | . | | I N- pheny] mal ei mi de/ pal
et orooner 2t ATAe T A T A o TR (o FLMAS RIS rEie 15
(et h) acr yl amehlaefeth )(amt@aa&amaéﬁrwnmmmﬁa@y?w%e@hwet hyl

C

nmet hacryl ate rmacronononer copol yner, a (neth)acry
aci d/ st yr enemeihpdradpdichwaciomaigeey Cepel yhenyl 9r20

(et h) acryl at.e/,N-phenyl mal ei m de/ pol ystyrene macronononer copol ynmer, or a
(neth)acr%li@ égﬁﬁ¥§f%?gﬁ€f?-hydroxyethyI (met h) acryl at e/ phenyl

(met h) acryl ate/ M/rize 28R vH J0&4 9P] SPESKYe t AR NaGEY 8k e /3R yRRSQTONONES

copol ymer. The anpunt of the carboxyl-group-containing unsafurated nononer
i n the car bokgnzglomeddnitas oy gt e Cowhemeplma e fphde acbpolyine r50 Hnldy

wei ght, preferagl_ 0 to, 40% hy meiga%. I n tﬁ%s case, when _the anount of
the 30’ car bofy FA-EEmERH: 90 ST LT RBrEP T PEEERatPoRS t han 5% by
\QfleLgm,d:%r?bhﬁm@{;@ﬁ&ﬁi%d}%mﬂ&ﬁw@ol 8581 { EM§GOEReRl Hison in an
per is’liable to |ower. anwhiTe, when the amount is |arger
t han 50% by awdimgith) acowrimedglatfstyrene ) 2 ahydrosyethiyloff from a
substrate 1 ?mg%%)%%%%f%%e/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 macremonomer 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 weight. In this case, when the amount of the

30 carboxyl-group-ceontaining 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 1iable to fall off from a substrate



or have a rough surface upon devel opnent by an alkali developer. In the

present invention, the alkali soluble resin preferably has an Mv of 1,000
to 1,000,000, nore preferably 5 000 to 100,000. 5 In the present 1ﬁnfgzm¥
i nvention, the alkali soluble resins can_ be used solely or in adm xture o
two or nore. In the present invention, tRé alkali soluble resinis used in

t of [ 1 10 1, 000 ts b i ght, f bl 20 to 500
parts by wel Gt PaKas8Y GRS A BPTD SETCHIPBHNE hY pRBBAKALA < he
colorant (A)devbioblirS C2geth¥hpReskhe %WW@Htan}r¥hé“$§ﬂélf°§8?%ﬁlées'n

Is smaller than 10 parts by weight, alkali developability nay deferrorate
or scuns andesinf prafesdibdyeframamppeart i h, @00 ateal ptber 0thanmoar ar ea

where the pattern _is._for .. for exanple. On the other 15 hand, when the
amount is Iapﬁgfefﬁgr]ryl,sgggopéﬂ &@’%ght, the concentration of the
colorant 4§ owers aceQndidgr¥sen® {hdbnti Al L] t ieve a
desired col or concentra?i oﬁeas a thIiln %?mﬁlféggﬁgﬁﬁ(%%%ﬁ%gﬁa rﬁ%%g%er 20

Il ustrativebexaspldesodk lyhemuilr iddmict sl ofrotedesr maréhe present
i nvention include f?,di acrylate or. dinethacrylate of an al kyl ene gl ycol

such as et hyl ene gFycdre %‘?e'iﬁrb‘byﬂwtb}%oﬁheaadi%jylsﬁtlébd@ resin is
di met hacryl ahgeaf 17 £19! Ryt &b ol Hyahy 16}%0%%3&@5@5%“%&%& ol or

pol ypropyl ene gl ycol; a polyacrylate or pol ynethacrylate a“poly I'i c
al cohol havpngfatrabégseot hoe20Oypoky | by waipshtsudiasesd giny @0 parts by
trimet hy|

pol yacry]1°g!t gagggggiﬁ?’%ﬁﬁ%g{%tﬁ%a%g g\#\%ﬁg;{&}%l %?‘l:@i‘%gﬁﬁtﬁh% ¥E&ed:  an
ol i goacryl at enar apbbALTBENABY lAlG 10 FbIRM VESLEE 1 n EPO¥¥mal ESENcnURERane
resin, alkyd resin, silicone resin or spirane resin; a !&I acryl ate or
di net hacryl aparsfs aypwkejgit  hadikeg hydvwedoedsh TEXP00dy 28eteriorate or
scums and/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 f£ilm.
(C) Multifunctional Monomer
20 Illustrative examples of the multifunctional monomer
in the present invention include a diacrylate orx
dimethacrylate of an alkylene glycol such as ethylene glycol
or propylene glycol:
a diacrylate or dimethacrylate of a polyvyalkylene glycol such
25 as polyethylene glycol or polypropylene glycol;
a polyacrylate or polymethacrylate of a polvhydric alcohel
having at least three hydroxyl groups such as glycerine,
trimethylolpropane, pentaerythritol or dipentaerythriteol,
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



group at both ends, such as poly- 1, 3 -butadiene having both ends

hydr oxyl at ed, hydroxypol yi soprene having both ends hydroxylated or

hydr oxypol ycapr ol act one havi ng both ends hydroxyl ated; 5 16 DEC 2004
tris(2-acryl oyl oxyet hyl)phosphate, and
‘tris(2-nmethacryl oyl oxyet hyl ) phosphat e. @ these nultifunctional mononers,

| | at | h | at f h hol h t | t
Chree’ hydr oxJFoBPoR RS OER R0l SUERyFaBSHY L 0° pORERLRAE: DRULBENBALR o
with a di car BagYl hgda2ekeated elRirHe, t$¢¥ SPechdi iy both ends

tri-methyl ol propané triacrylate,” trine ol pr opane trlnethacrylate
pentaerythrlhﬁﬂrpxyécmpﬂawe hmﬁnuxygalyaanﬂola¢h®m®ahayiageboth ends
pentaerythrlﬁ tr| ylate nodified with 15 succinic acid,
pent aer yt hr i BAT PFV gcrylate modi fied with succinic acid,

pent aer ytiri £ oh i ot LG VWAl Seye RRALAH I HALO! 5 ?ranethacrylate,

di pentaerythritol tetiaacrylate, dlpentaerythrl tetranet hacryl ate,

di pent aer yt htriell 2Zherddacyivatoy langredilpenimerspinat4¢ ol 20 hexanet hacryl ate
are preferred, and trlnethylolgropane trlacrglate pent aerythritol

triacrylate and dPpehp@ge it %BynﬁEkSHE}yWﬁ gmgrs - pérPP%ﬁPﬁFV}aﬁﬁePErred
in that theypphoibeRalirgh AR (i I § d}f@daﬁcéﬂaetﬂavfe&gt gknisystace

and hardly cause scuns and/ or f|In1res ues 25 in an area ofher than an
area where atpaeeehydmpmymwgamup§Hurrnnalﬁqlua¢nmbatannnners can be used
solely {Fure nor e. The mul tifunctional nmpnoner in the

present ]191;29? §c&'§' lfr?ﬁﬂ]t"”tﬁ Fertt e THoRYL4C586+artfs by
wei ght, 30 EE@E@E%QHY ZQOEQ §9Qc@§&5§l§& IRirGhe t RASEh U0 parts by

wei ght of the alkali soluble resin (B) . In this case, when the anount of
t he mul ti f untriecaly Ledieo nmdyr dime tdyyelld Iy arere Er¥mmthabyymetght pattern

strength and/or S0 ess .of a surf ce of attern liable to
deterlorate :xﬁgﬁ %@ %: eé%é@ryghrlgof

trlmethacrylate, 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
dipentaerythritel hexaacrylate are particularly preferred
in that they provide high pattern strength and a smooth
pattern surface and hardly cause scums and/or film 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 seoluble resin (B). In this case, when
the amount of the multifuncticonal 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



the amount is larger than 500 parts by weight, alkali developability is
liable to |l ower or scuns and/or film residues are |iable to appear in an
area other than an area where the pattern is forned, for exanplélﬁ@[czm4
Further, in the present invention, sone of the above multifunctional
nononers can be repl aced by nonofunctionaég nononmers. Illustrative exanples
of such nonofunctional nononers include carboxyl-group-containing

unsat ur at ed tmaoamsentOisonakigeut ithgnt 5@ calgeattis o whd Bytiesi #1kBLi, ot her
unsaturated _nononers, 2-hydroxy-3-phenoxypropyl acrylate,

2- hydr oxy- 3‘Hﬁ@%%&?é?bbyFYnéﬁh&éﬁ?ﬂ&té°a§QMﬂq s, SGHng ardAKEr ELAM

d d K
g;otﬁgge nnnd?unc%%%ﬁ% gﬁ%ﬁ%%@%?gy hﬁ%o:%;ac%§Fo oxygﬁﬁ¥|¥§ﬁgzg%a?§ég o

mono( 2- net hagiet@ytAsYyphliykYaueei Farthed, for example.
0) - car boxypol ycapr ol act onenonoacryl ate (h45300)
m#carbox@polycaprdﬁ%@t@m@nnhbﬁﬂﬁha§¢@$%mé l@@ehﬁlﬁ@xyﬁ@m@t%§lbh@ gho¥el

Gl yeor aery reeERaEREXbATrandneRs sHhCER hebhhfegi By ARNOLBISRYORAT

2- hydr oxy- 3-méeseygropyl acrylate and 2 hydroxy 3- phenoxypr opyl
nmet hacryl ate are preferred. 25 The above nonofuncti onal nononers can be
used solely or i nihb%t(t@t?évéfe)ﬁmplﬁs afr éucm@omﬁnngﬁépn@ﬂ»amommnﬁr s

can be used j n.anou n% o& geoera n%gllarqag t@an @0§’ ¥ %
preferably nb?c Pg?ggﬁr R&EX -5 ﬁ)H? Hed et Th-tha -t ot 3P “ 86 ﬁt of the
30 pol yfignct &onat i MARYAB! thaRd Kaha gamai)ma%é@ﬂﬂl(smnemé& unédturated

Phot opol yneri zation Initiator The photopol ynerization initiator in the

present i nveemoBArsef @rBydsoxYedmPpR e X MR ThRegHEdteeconposi tion  or

cleavage of hopnds UDON;eXRAIIULG LSBT Wik tHLAUEL ASTAY e 41 P DEC 5204 27
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-carboxypolycaprolactonemoncacrylate (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



speci es, such as radicals, anions and cations, which can initiate

pol yneri zation of the foregoing multifunctional nononmer (C. Illustrative
exanpl es of such a photopol ynerization 5 initiator include a conppgfd( 2004
havi ng an i mdazole ring, a conmpound having a benzoin bond, other photo
radi cal generating agents, and a conpoun®l7 having a tri hal onmethyl group.
Speci fic exanples of the conmpound having an imdazole 10 ring include a
conpound (he$E¢Qé¢$ersuehenseﬂaﬁdcaéS"bﬁmﬁqmﬁuﬂnﬁ(ﬂﬁﬂiﬂﬂﬂi(Mbiqh can

represented by.the foll ow ng. ner al nmu onpound.

(her oi nat tor AN EFLA FEaPp SYREE LeBF ARG 820 B0 SRR T oy g EhRa by ¢ he
follow ng ogegsabrfeEUl A (2). 15 20 (XXk "2 (In the general fornula (1) ,
X is a hydrogen atom a hal ogen atom a cyano group, an al kyl group havi ng

1 to 4 carbon atomulmstzmmavqlegamppehavfnguShta phodrlpod yateoniss a tahen a
plurality 25 of Xs, if e the sane or djifferent; Ais -COOO R
(wher ei n R |§nhﬁlétR§I 1BFEH§eh§vFﬁé‘PPW aé’é‘r”(%r?rhtjd‘fﬂsd%oj'%ﬁ’a??r Br oup
having 6 to R alg Qogl UhRind Y AhedS pidtPIEefetar My be the
sanme or dlffg?ﬁﬁégﬂanggﬁ, % a 9 egbh é}e an |nteger of 1 tda3 ) 30 16
DEC 2004 28 géherhhﬂngeagealtsf,ovamdl & (COmpohd Xiawing X8 teaidie lodepeptlent | y
represent a hydrogen atom a hal ogen atom a cyano group, an al kyl group
having | to 9re8Pbon atons or an aryl group having 6 to 9 carbon atons,
with the proviso t t 11 a2 n@ngn %3 £51
represent a hydrog %? %%h@%ggééﬁit@%hgbbpghpégt?gtPgeQ%xadgﬁiséo? t he
hal ogen MOnsingpiﬂsenﬁeda compound (hereinafter referred to as

"biimidazole compound (1)") represenﬁed 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),

%@

(In the general formula (1), X is a hydrogen atom, a halogen

.o(l)

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, J

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

) (©._0"

..(2)




by X, X1, X2 and X3 in the general fornulae (1) and (2) include a chlorine
atom a bron1ne atom and an iodine atom 10 Illustrative exanples of the

al kyl groups having | to 4 carbon atons include a nethyl group, BOBC 2004
group, n-propyl group, i-propyl group, n-butyl group, i-butyl group,
sec-butyl group, and t-butyl group. Illggtrative exanpl es of the aryl

group having 6 to 9 carbon atons include phenyl group, 15 o-tolyl group,

mtolyl grou a d p-toI I oup.. Furthe oups fepre ented by .R

'n- 0000 R 1 ehFBIEAT IPTHRA R S dérler &1 - Por Rl o ( EFChr e04ARSEARETAY ( he
al kyl groupraaﬂeaan% ta0 1y GRIJUM AL @rmbpcsyénga@ém héVd:gSn@ 2ouB,
carbon atons exenplified dbove with respect to X and X3. The

general fornahaelky¥}l gmdup?2havépgedetic 4 gembral atgtmsuot:uae anywhgechkupwo
i m dazol e unbts are bond%p to_each . ot her aW position 1 o t he
) R

bl o aovel o BETABEnE oL SAFEat A5 garits CetrbERELeS) tARE BhdotBund
whose 25 Pri ggirPat %gl]qt egegor KespoRNds ﬁQVéP%éﬁ:%ﬂ%?% F‘@‘%’I‘#gg%ftf) ré)#ﬁf“a

conmpound whose principa eton corresponds to t

(4), a conpoamdthleosemer itiziepal skel eton corresponds to the follomﬁng
formula (5) or a mxture of any two_or all of the conpounds g (4) and
(5. 16 0EC ZOOElQQSNFRtNyW%‘“?leS of fhenpphpgen aroms re EGSSB&?df ic

exanpl es of bgexb m ?aéﬁ'dext‘i?ipPHQ‘béri‘éré‘f‘%oﬁdméH o7 dagel @ comeaiad (2)

will be enuneratéed b
a chlorine atom, a bromine atom and an iodine atom.

10  Illustrative examples of the alkyl groups having 1 to 4 carbon
atoms inclﬁde a methyl group, efhyl 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-teclyl group.

Further, groups represented by R in -CO0OO-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+, x*

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}.



Specific exanples of the biimdazole conpound (1) include
2,21-bis(2-chl orophenyl)-4,4",5, 5" -tetraki s(4-ethoxy 15

car bonyl phenyl)-1, 2" -bii m dazol e, 16 DEC 2004
2,21-bi s(2-chl orophenyl)-4,4",5, 5 -tetraki s(4-phenoxy
car bonyl phenyl )-1, 2' - bi i m dazol e, 29

2,2'-bis(2,4-dichlorophenyl)-4,4",5, 5" -tetrakis(4-ethoxy
carbonylphenyl)-l,Z}Ibiini zole, 20

2,2'-bis(2,4-dich oTo TR, 4,5, ?5)tetrakis (4- phenoxy
carbonylphenyl) 1 || e,
2,2'-bis(2,4,6-trichlorophenyl)-4,4",5 5 -tetrakis (4-ethoxy
carbonylphenyl) 1,2 - b||n1dazole

2,2'-bis(2,4,6-tric orop ) -4, 41, 5 5 -tetrakis(4 25
phenoxycarbonylph Ay |n1daz Z
2,21-bi s(2-bronop ) - 4 //5 51-tetraki s(4-ethoxy

carbonylphenyl) 1,2"- b||n1d zol e,
2,2"' -bi s(2-bronophenyl)-4,4",5, 5 -tetraki s(4-phenoxy
carbonylphenyl)-l,Z -biini___ole 30

2,2"-bis(2,4-dibr eny&)- , 9, 5(55etrak|s(4 et hoxy
car bonyl phenyl ) - 12" -piim oIe
2,2 -bis(2,4-dibr enyl)t 4,4 ,5,5 -tetraki s(4-phenoxy

car bonyl phenyl )-1, 2" - biinidazole

2,2 -bi S{@. 4 6111 bpaunhenykindids. & Snd Vi'sbica A5 DEorHRhEQ 1 )( 4nat hoxy
car bonyi phenyl)-1, 2" -bii mi dazol e,

2,2'-bis(2,4;ﬂethﬂmmﬁﬁgﬂuiqﬂgompannisEQI -wikll e s¢pumerated below.
phenoxycar bonyl phe bi i m.dazal
2,2'-bis(2-cyanophgﬁﬁFf%3°4ex§m?leﬁet AR Pidmid3~ele compound (1)
car bonyi phenyl1a2 - bi i m dazol e,
2,21-bis(2-cyanopheny|)-4,4',5,5'-tetrakis(4-phenoxy

car bonyi phengl. 2- 1b254@ﬁqﬁkﬁpggngnyl) -4,4',5,5'-tetrakis(4-ethoxy

2.2 b o2 TR 1 S e Bt et hory
2,2"' -bis(2- ”Qthyme§Dd9cﬁhdko§héhy1ﬁﬂiﬁ&‘§$4591B@K¥akis(4—phenoxy
carbonylphenyl) 1,2 - b||n1dazole,
carbonylphenyl) 2'-biimidazole,
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



2,2 -bis(2-met hyl phenyl)-4,4",5,5 -tetrakis(4-

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

2,2 -bis(2-ethyl phenyl)-4,4",5 5" -tetrakis(4-nethoxy 15 16 DEC 20
car bonyl phenyl ) -1, 2' - bi i m dazol e,

2,2 -bis(2-ethyl phenyl)-4,4",5 5" -tetrakBs(4-ethoxy

car bonyi phenyl ) -1, 2' -bi i m dazol e,
2,2'-bis(2-e(hybpheaylpa&b&hﬁiﬂﬁenyﬂrﬁkJ$K4bxﬂm1ﬂﬁ@mle

carbonyiphenilé 1, 2' - biim dazal e,

2. 2" -bi s( 2- phefyr BAEAGI JE'A‘JI%”:S’“‘QH-!:}%%EK% 4rethoky-tetrakis(4-

carbonylphen

2,2'-bis(2-p %ﬁ?$§§gﬁ$P$HXQ%ﬁ 5, 5'-tetrak|§fﬁ' 6%@'
carbonylphengly'leS{bhcyadmpﬁanyl) -4,4",5, 5'-tetrak1s(4 ethoxy

2,2'-bis 2-pheng|phen )-4,4',5, 5'-tetrak|s(4 phenoxy 25

car bonyl phen§Gf¥ gng&p epildadol® - vedMdaIele i | | ustrative exanpl es of the
bi i m dazol e ,c mp - '

2,2"'-bis(2,4- d?ch or phgkﬁﬁﬁﬁﬂéﬁ?%ﬁEﬁi%eT?é%henyErikb$(4b?hen% gole

2,2' -bis(2, 4carbonghbpeaghgnyl )24 vh imidazdad y aphenyl - 1, b||n1dazole
2,2'-bis(2,4- dlbronDphenyI )-4,4",5 5 -tetraphenyl -1, 2’ bllnldazole

2,2 -bis(2, 4262f rpaﬁéﬁoﬁlﬁéﬁwl)mﬁwls-% 4teipf$aph*é%§/¥aliis($ -pethoys 31
1,2' -biimda di )-4,4",5,5 -tetraphenyl -1, 2' -
biinidazole,ég%gpygﬁg%fp }%(%Hﬁ%yéﬁo £$§W%-4' 5, 5'-tetrapheny| 5

1,2' - biiyo dazgke - b2322-hhﬂﬁ&xbhéhwmthyJ@hﬁmyﬁb ﬁeéra51§(4tetnaﬁ§enyl 1,2 -

biim dazole, 2,2'-bis 6--trinethyl phenyl)-4 .5,5"-tetraphenyl -
-bi i m dazoFerbepyd 'enbrls)(ii Ao Rk HYd dehlg ) - 4 4' 5,5 -tetraphenyl --1 2' -
biinidazo'e’2,2‘—bis(2-methylphenyl)-4,4',5,5'-tetrakls{4-
phenoxycarbonylphenyl)-1,2'-biimidazole,
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-



2,2'-bis(2,4,6-triethyl phenyl)-4,4",5 5" -tetraphenyl-- 1,2 -biimdazole,

2,21-bis(2,4-di phenyl phenyl)-4,4",5,5" -tetraphenyl -1,2'- 15 biim dazol e,

and 2,2'-bis(2,4,6-triphenyl phenyl)-4,4",5 5" -tetraphenyl -1, 16 DEC 2004
-biimdazole. O these, as the biimdazole compound (1),

2,2' -bis(2-chlorphenyl)-4,4",5 5" -tetrak3t(4-ethoxy 20

carbonylpheg¥0%01 2' -biimdazol e and

2,2 -bis(2- phehpifazode.5 5 -tetraki s(4- et hoxy

car bonyl phenyl i rtjcul arl e and,as the
carbory! Phenylds Jogs1 2,k ThdRgahe AR W Ay - AU SRRy 1 20
2,2'-bis(2, 4b£umhaaﬁemhenyl)-4,4',5,5'-tetrapheny|-1,2'- 25 biim dazol e,
2,2'-bis(2,4,6-triehloropheny[)-4,4',5,5'-tetraphen | -1, 2'-biimdazole,
2,2' -bi s(2, 4 d? brbibpReAy by trigyagophemstllaghenyls 15 2 tebraphedszol e, and

30 2,2 -his(2, & henyl)-4,4",5, 5'-tetrapheny| 1,2' -biimdazol e
are part?buléf yGB%e 2982%3 “The bllnldazole conpound (1) and t he

bi i mi dazol e 2 conPRwWRY2( 2)- AR heApBlengnt) Splarid id vtk SOPNERAYS - 1CaUse  no
foreign matters such as undissolved materials and deposits , 16 DEC2004 32

are so sensi®?iimeidagelehey can pronDte a curlng reaction to a sufficient

degree upon psur e h snall nt n an aye, suc hi gh
contrast that’ ?hegcu ?%% reaé?ﬁgﬁhy %en’qﬂ 5§6€{Q¥ 5a.rig%ne ?eHEp rtion.
Therefore, axcogiim@aazbilkm after the exposure is distinctly divided into a

cured portion which is insoluble in a developer and an uncured portion
whi ch hd® hi§h2 SobéBbil Bi fy dig thiyd pherstldpet . 4 ‘arfd B teeabhenylblaék ~mat ri x
and spacer 2@ ¥ﬂlaggo&ree froma loss and undercut of a pattern can be
formed. spedlflc exanpl es of the foregoing conpound having a
benzoi n bondzamd pibke¢r,phetariadhealprganer atd np' ,5,5' -tetraphenyl-

1,2'~-biimidazole,
2,2'-bis(2,4-diphenylphenyl)-4,4",5,5"'-tetraphenyl-1,2"-
15 Dbiimidazole, and
2,2'-bis(2,4,.6-triphenylphenyl)-4,4',5,5"'-tetraphenyl-1,
-biimidazole.
Of these, as the biimidazole compound (1),
2,2'-bisg(2-chlorphenyl)-4,4',5,5"'-tetrakis{(4-ethoxy
20 carbonylphenyl)-1,2'-biimidazocle 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,
-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,



agents include 2-hydroxy-2-nethyl-I|-phenyl propane-|-one,

1- (4-i-propyl phenyl .)-2-hydroxy- 2-net hyl pr opane-| - one,

4- ( 2- hydr oxyet hoxy) phenyl - ( 2- hydr oxy- 2- propy! ) ket one, 15 16 DEC 2004
1- hydr oxycycl ohexyl phenyl ket one, 2, 2-di net hoxy- 2- phenyl acet ophenon,

2- net hyl - (4- net hyl t hi ophenyl ) - 2- nor phol i A8- 1 - pr opane-1- one,

2-benzyl - 2-di met hyl am no- | - (4- nor phol i nophenyl ) but ane-1- 20 one,
benzophenone2rsg, 8° - het hive 4t hat HoigH 1o PR e a curing reaction to

2, 4- d|ethylth|ggf@gtﬁiheng,t %_ 2|de §§ralq&n%9]aaazo§% % ifphgngn% of

4. azi debenzaf'a one, a2|de enée eny am ne,

4-di azo-4' - - gpébg E'ydérﬂilﬁlaﬂeaﬂtﬁl@,a RPgh-clirmza s MahRoxyschieny] A8h8€ion
bi s(2, 6-di met hoxybenzoyl)-2, 4,4 trlnethylpentylphosphlne oxi de, di benzoyl,

benzoin i sobdoszs e heccuINi panyhekposed pentloand Thepsitrns p;ﬁrgoauwng

AR TOER A AL

1,3, 5- tr'S(tEbEQHBEOWHﬂaH)1§5ﬁdééiﬂﬂkh in a developer and an uncured
1, 3-bis(trichloromethyl)-5-(2-chl orophenyl)-s-triazi ne,

1, 3-bi s(tri chbotawat FlirhShas- hhghrephabyﬂ)tSLEnlahenéeveloper and an
1,3-bis(trich|oro hy net hox en -s-triazine 6 BE C 2004
ahd 1S bl SPEPPUNPORERRFI T2 BE 1 AR RS AP PO AE P oS RdT OF & h8s
conpounds hayhRg,a dagRsd! rbfbcaﬂ%am,rmp% pdawbAdet her photo radical
generating agents, and conpounds 5 having a tri hal onethyl group,

2- hydr oxyo 2- nethyIFmrphemyIppepaﬁecleangples of the foregoing compound
2 Denzyl - 2. APRECH AnPRS PR ick SRTDION bRy I BEe aredioa ToosREtarans
preferred i nahRak < 1HRIRE Pﬁlﬂﬁfb:@kpﬁﬁ rﬁ‘é’f:h?ﬁﬁi ghénylipoBhansubsihat.e
easily at the tine of devel opnent and has
1-{4-i-propylphenyl)-2-hydroxy-2-methylpropane-1l-one,
4-(2-hydroxyethoxy)phenyl-{2-hydroxy-2-propyl)ketone,

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

20 one, benzophenone, 3,3'-dimethyl-4-methoxybenzophenone,
2,4-diethylthioxanthone, 4-azidebenzaldehyde,
4-azideacetophenone, 4-azidebenzalacetophencne,
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,



hi gh pattern strength and sensitivity. The above photopol yneri zation
initiators can be used solely or in adm xture of two or nore. 15 In the
present invention, as required, the above photopolynerizationilﬂﬂggggqy
-can al so be used in conbination with atzkeast one selected fromthe qr W$
consisting of a sensitizer, a hardening accelerator and a photo
~crosslinki ngaggent or photo sensitizer conprising a 20 polyneric conpound
(hereinafter referred to as "polynmeric photo crosslinking/sensitizing

agent"). Speti3reiskhnpradogpmeayddnsitlidate thfirizenyl)-s-triazine.
4, 41- bi s(di met hyl gui ng) benzophenon 4.41-bi_s(di et hyl am _no) benzoph ne,
25 4-di et hyl am noa t@%%%%oﬁ§T5298§ﬁePﬁyﬁ£% ﬁb%ﬁ&ﬁQﬁﬂuﬂﬂﬁéh SORBEARAS

et hyl - 4- di nep Ayl Ag SORERZARI 0 radiidly ghexatlndr digerithy| aninebapaaats,
2, 5- bi s(4-di et hyl am nobenzal ) cycl ohexanone,
7- di et hylsam hav3ng4adtcihplametdlydnanddccunari ne, and 30

4- (di et hyl any no) chal cone. Further, specific exanples of the hardening
acceleratorn#gg%gﬁgxgﬁgrﬁeﬁﬁ§ﬁ§ﬁéPQ%§§%&§%ﬁﬁﬂFEE}One'

2- mer capt obepzgk Fhyaz@hemesn rt@l%}m&gzl i ag9tsho1 2n8EL CaPbBARBZQAXAZOl €,
2,5-dinercapto-1,3?4-?higgiaggle, 6 Eq% 2004-%3? PRSP

2- mer capt o- 49Bedi avtthyl am nopyri di ne, 1-phenyl -5-nercapto-1Htetrazol e,
and 3-nercapto-4-nmethyl-4H1,2, 4-triazole. Further, the for in

ol yror 1. phrBeBHLoa SRR BT L v o § b ab ey R PRE Ekdound
which  has aofhungtl qals OF Oup GARRRIE a0k o SREYI Hi BSrA dUWY QotC iRl bk ng
agent and/or a photo sensitizer in a main chain and/or a side chain.
Speci fi c exafipbmsat febsbraitactadély atohbentiame of dewezldpbentahddhpas and

a polyvinyl alcohol, 10 a condensate of 4-azidepenzal dehyde and a phenol
novol ac respﬁ?hapﬁﬁﬁ§§8lf%§FW§l (ﬁﬂﬁxﬁﬁﬁs fivity.

The above photopolymerization initiators can be used
solely or in admixture of two or more.

15 In the present invention, as reguired, 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(diméthylamino)benzophenone,
4,4'-bis(diethylamino)benzophenone,

25 4-diethylaminoacetophenone, 4-dimethylaminopropiophenon,
ethyl-4-dimethylaminobenzoate,
2-ethylhexyl-1,4-dimethylaminobenzoate,
2,5-bis{4~diethylaminobenzal)cyclchexanone,
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,



4- acryl oyl phenyl ci nnanoyl ester, 1, 4-pol ybutadi ene, and 1, 2-pol ybutadi ene.
O the above sensitizers, hardening accelerators and polyneric pﬂ@ﬁ@ 004
crosslinking/sensitizing 15 agents, 4,4'-bis(dinethylam no)benzop Hg

4, 4" - bi s(di et hyl am no) benzophenone, and 2-nercapt obenzot hi azole are
preferred in that a forned pattern does3#ot peel of f froma substrate
easily at the tinme of devel opnent and has high pattern strength and

sensi tivity.220eraaphe-gr.ésdimeithydamigepynidsngarticul arly preferred

that at |easf one selected fr ou onsisting of the biimdazole
conpound (l)iéﬂ g WﬁF&&?%P H%bﬁéﬁf#}(%ﬁ % at | east one sel ected
fromthe groypmggagbggLng@&h§l_anqp@hanQgiggﬂpgund havi ng a benzoin
bond, other 25 benzophenone photo radical generating agent, a benzophenone

sensitizer and a tmmatbée basedfhaerdeonngg padywiegriat grhdd® used in
conmbi nation as a ghoto ymeri zati.on |n|t|ator eci fjc exanpl es of hhe

above parti ctFasfyipké QVF(?&S%%?QSH it PR Y 1 ¢ compound whic
2,21-bis(2-chLgrg -4
(ohr bR i, Chatie v o oo

carbonyl phen s(dlet yl am ho) benzophenone
2,2' -bi s(2-cbtosspharing 4gdhtSamnd fdeta phiotodseashbiyer in a main chain
carbonylphenyl)-l 2' -biimdazolel4, 4" - bls(dlethylan1no DEC 2004 35
benzophenonePPdpehzf S48 GBI -anPRESLELE. PaIRIISHdE ﬁﬁﬁﬁﬁﬂﬁ?ﬁ&%ﬂ% - one,

2 A ROASER bt SR g rcones

benzophermnealebydeasutec lodhebadyildandieat oiehyyde and a phenol novolac
2,2 -bis(2- chloropheng]1 )-4,4" 5 5" -tetrakj s(4- ethoxy
car bonyl phenf£FiR, 2@ BOMARMFFIET L4 CIRYY ?¥1 ani no)

272 (3,4 RN DL ADRE ) e T e o
- bi s(di et hyl, arpodybertadilereoneOf the above sensitizers, hardening
accelerators and polymeric photo crosslinking/sensitizing

15 agents, 4,4'-bis(dimethylamino)benzophenone,
4,4"'-bis(diethylamino)benzophencone, and
2-mercaptobenzothiazole are preferred in that a formed
pattern does not peel off from a substrate easily at the time
ofdevelopmentandhashighpatternstrengthandsensitivity.

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 inifiator.

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)



2,2 -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 met hyl . am no- | - (4- nor phol i nophenyl ) but ane-1 -one, 15

2,2' - bi s(2, 4- di bronophenyl )-4, 4' | 5,5 -tetraphenyl -1, 2' - 16 DEC 2004
biinidazole/4,4'-bis(diethylanino)benzop?gnone/1-hydroxy

cycl ohexyl phenyl ket one, and

217 P YT OSBRI g ot AR (g oo

cycl ohexyl phsinyghke) baehReraroapt,obenzot hi azole. In the present invention,
the conpound_having a_benzoin bond, other photo radical generating agent
and the conpduhd-Ph&{LEnghdorephenydettyl4 'griolp et tatels ( 4-athoxul anount

f f b t.h 8§0%.hy .wei ght of wh 5
phot opol yrerreaboar RER a0 o7 2Pty B o/ t TR Cafef i hemiapdeni ng
accel er atsor @é@zgﬁﬁgnbﬂea1Lg&@&dﬁ?@ﬁ@ldﬂéxﬁﬁﬁﬂéﬂ?&&é&655'|arger t han 80%

by wei ght of the whole photopolynerization initiator. In addition, the
pol ymeric pho?b-bies2tchiorgbdenyilt)i-ZAi.Ad .dgdnt- istoslets ( 4-abhargunt 30 of

[ 1 t_| h 0 by, i ght f t_lar th
950 par (5 by aEPoRTLrhABRa ot 2a0 sharid M s o o Sitme BRVaeRERS) ("
bi i m dazol e $@RPEPAEnbAL /ANH VdRe xyiRividTIdh2R) 1§ £&) 2 -MB€capto

phot opol yneri zation initiator in the present 16DEC2004 36 invention is
used in an apeunetbfiageaderally 0.01 to 500 parts by weight, preferably 1

to 300 parts, by, wei , Jarticul arl r.ef er abl to 200 parts_by weight,
based o qﬁoo;p%r¥§1%$5'ﬁggdﬁb&8fqﬂﬁ§3#%%7#'éﬁ%%ﬁ%thﬁﬁﬁ%H%$n¥%j;'¥n'th?s
case, 5 whenpifeiaaesik/af, 4'he ReliRRAMER Iz bz ohengtor is snaller

than 0.01 parts by weight, curing by exposure does not proceed
suf fici entl y2.3hebdby2a4l-dddramdpdenyddericut’ oF. 5 a- patrephennay-dceldr, while

ST, C1e IOt Gt 2655 120,300 Y Sl S B opReh LT BRLLEHD 10
and/or fil mresndbagiams nbi-abl(a - rapReamndghedy By e@: fhdel -bhan an

15 2,2'-bis(2,4-dibromophenyl)-4,4"',5,5"'-tetraphenyl-1,2"'-
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 l-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 initiateor. 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
weight of a total of the biimidazole compound (1) and the
biimidazole compound (2).

The photopolymerization injitiator in the present



area where the pattern is fornmed. Additives Further, the radiation
sensitive conposition for a 15 black resist of the present invention may
contain a variety of additives as required. Illustrative exanpl esh@E(30¢h
additives include: polyneric conpounds §§ch as a pol yvinyl al cohol,

pol yet hyl ene gl ycol nonoal kyl ether, and?20 pol y(fluoroal kyl acryl ate);

f h I onj f , I oni f d
2ni oni ¢ sur f SETARELORGHRMGH ABCEr S BHs CLuarnas gyt U1 iEenOdarFane,
vinyl trietBoxysidine prdiBitadly A oMb paretdexyysibaee pdPticularly

N- (2- am noet hyl ) - - 3- ami ' nopr opyl met hyl di met hoxysi l'ane,
N- (2- am noet hyefeB8abhiiyndpropy2 @0 ipest horbpsiWedight . dased on 100 parts by

am nopropyl triethoxysilane, _3- ci . doxypropyl tri met hoxysi |l ane,  3-
G'yel Qoxybr oBFLHBENUEAE RS bRt Lol Honones “{OFY ¥ Hhts dase,
2- (3, 4- eppxygyehohRXYLbhehRY! b M Pt merization injtiator is
3-chl or opr opyl net hyl di met hoxysi | ane, 3-ch|oropropy|tr|nethoxyS|Fane,
3- et hacryl osppidpyl thanedhoiypakanebyawmedight, curing by exposure does

3-ner capt opropyl tri net hoxysilane; 16 DEC 2001 37 anti oxi dants such as
2, 2-t hi obi s(&gﬁﬁﬁw@%@tﬁ%ﬁﬁ&%ﬁ%ﬁ&) wheLZghy 2 d.9fs ANGYey pRERSICUt of

ul travi ol et gbsgebers sughoRber?- (rird Wiy SlPtbade Nydr oxyghenyhpS- 5

chl orobenzotriazol e, and al koxybenzophenone; and aggl oneration I nhibitors
such as sodi Bonppayasryy ateightyurd Myrmenh qra tteermlileallii adbdleultbe fa8di 0£€B) 1S
a resin _having a carboxyl group, the radiation sensitive conposition for
a bl ack ¥®si §Fopra 3PsHialnat fbentiva ohyeyelerusn hignd SCHRSRBIAPE aci d

ig ngisf fi ‘;‘rllr %%ignkgpﬁgﬁléssgkgbﬂéﬂeO'Eo GpFat 1110 I aPeOLTRA A RNt B8
' area where the pattern is formedf
Additives

Further, the radiation sensitive composition for a

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

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

20 poly(fluorcalkylacrylate);
surfactants such as a nonionic surfactant, a cationic
surfactant, and an anionic surfactant;

' adhesion accelerators such as vinyl trimethoxysilane, vinyl
triethoxysilane, vinyl tris(2-methoxyethoxyl}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;



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- cont ai ni ng carboxylic acid having a nolecular wei ghg pef 2000t

| arger than 1,000 is preferred. Specific exanples of the aliphatic
carboxylic acid include nonocarboxylic ggids such as formc acid, acetic
acid, propionic acid, butyric acid, valeric acid, pivalic acid, 20 caproic

actd, di et hyd, Aest 8hGnt ENANRIL 2050 (n3BR 1530 Helthy A -l CAT DRI £

aci ds such as oxalic acrd, oni ¢ "aci ccinic acid, g acl
adi pi c aci d,apdnel 6caactdbutylbben®1gci d, azel aic acid, sebacic acid,
brasylic acid, 25 nmethylmalonic acid, ethylmalonic acid, dinethylmalonic
acid, nethy¢%ﬁ€@VﬁPéegcﬁH?OFéﬁFén@PW@I§Gtcinic acid,

cycl ohexanedj car boxy]. ¢ agi_d . .kt aconi ' | onic: acid, maleic
aci d, funar?% g%ig,ggkglnésgggh'g %agigyaﬁk?ﬁﬁéiggggoxylic aci ds such as
tricarbarsyl i gn8st&bensoliribeol@ acind AKb:sAGNIBHEEoRE] dandeanwhi | e,

illustrative exanples of the phenyl -group -containing carboxylic acid
i ncl ude an atgghemeragappoiphidijers magh@s setbowypobyachbydatect |y

bonded to a pheny oup, and carhgxy{ i c._aci.d havin ar.boxyl group 1
6 DEC 2004 38 bo_r%‘égjé‘?‘aga aﬁa%&a?&hegra?ﬁb% 5":“%:"2%%&?%’%%&?5 $5e 8 Fegif
exanpl es t hepgQingne cd® odyaNgEb GpIDFE dalaatiich 86hdS tiWwecomSoHERLEhC
acid, toluic acid, cumc acid, henmerytic acid, and nesitylenic acid; 5

aromati c di cheboxyliarkgieds ssuch e pnergnt lasientionapint Rdbicccartdinand
| nat | FhUCARaB BRI AE P SR O S B U OB P e REF 0" And
pyronel I'i ti ccggkdngand 140 sRhaind FaIn G 1aei cbmpysl €265 OphCaAChlkali
hydr oci nnam ¢ acid, mandelic acid, phenylsuccinic acid, atropic acid,
ci nnham ¢ developer and further 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 thamn 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 acid,
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



acid, cinnam |idenic acid, coumaric acid, and unbellic acid. O these
organi c acids, aliphatic dicarboxylic acids and aromatic dicarboxylic
acids such as nmalonic acid, adipic 15 acid, itaconic acid, citrad@jg zﬂg‘
acid, fumaric acid, nesaconic acid and phthalrc acid are preferred from
vi ewpoi nts of aIkaIr solubility, solubrlé y in solvents to be described

| ater, and prevention of occurrence of s In an area other than an area

where a patt rns | forned,. 20 The Qr.ganic ac C sed..sol e or in
adm xture O?MS oFonﬁrghe?ﬁe &Fou acrd f%aﬂ?g &%lén gﬁ% %%F

general |y nOéanngn.eertﬁ@ﬁ@oﬁ%Ma\elaemmaﬁqr&fnem@awmynar eeridtshaﬂcﬁ% by
wei ght, based on the whol e radi ati on sensitive conposition. 25 In this

case, when tae hapanptcofctlde Ctrod-almct: didd eewieti Ac i@ smeey the, aadiiesi on
of a forned attern, %o a_substr, is liable to | ower. Solvents The
radi ati on se 8f PEELEAFBE A5 or a black resist 30 of the present

i nventions i S;egRRegedassaenohdlllne Heldie Juieand %Eﬂéfiénéciﬁ\) the al kali
soluble resin (B), the multifunctional nonomer (C), and

photopolynermsaphmhalnurEnaﬂoraﬂ@ tﬂntghtnnkxnnawxs.the foregorng
additives in sone casei 5@ adi,ation sensitive conposition 1
6 DEC 2004 33FOP&tifeBg 8&35‘5” 1cjhia&l rrbé‘é’ilf‘igoﬁ‘ NaveRGet RE BonpBASHt s
other than theg Heeﬂloer@r{trlﬁr@ndl laedh | R rathedARY ARt Re18BhYeHt: aé§dsuch a
sol vent, any solvent can be selected and used 5 as appropriate as |ong as
It dispersesand gyssokeldd ttile acdahyparehts (A) to (D) and the additive

oo O MR LR OR v IR RS e
(poly)al kyl emsnalemel aBRA0ALK K %neeanaecacea ehbybgie agh¥cotiARARTE! hy!
et her, ethylene glycol nonoeth y? et her,
acid, cinnamilidenic 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 alkali seolubility, 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



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

di ethyl ene glycol 15 nono-n-propyl ether, diethylene glycol nono-n gﬁw‘
ether, triethylene glycol nononethyl ether, triethylene glycol nnno yl
et her, propyl ene glycol nononethyl ethergg propyl ene glycol nonoethyl

et her, propyl ene glycol nono-n-propyl ether, propyl ene glycol nono-n-butyl
ether, 20 dips opyéﬁaeegl ¥60h [mqaﬂcat h:)dmpeisheﬁ,o:ﬂirmmyd efitee Ot yGPbnents

nDnoethyI et her, | ene & ycol nono-n- prqP ether, dipropyl ene
gl ycol nono- ‘?ﬁ%ﬁ?ylﬁ éflh he cpilprami die GHHREALVafbrdied hyRPREABEL25Ad
tripropyl ene gigggg nonoet hyl ether; (poly)al kylene glycol nonoal kyl ether
acetates such ‘et hyl ene gl ycol nononet hyl ether acetate, ethylene

glycol nonoet hyl gt hkeicrnaeséat eenti eidy lseneegityeah tﬁ@rgmduéd einfldensed
acetate, diethylene glycol nonoethyl ether acetate, fylene gl ycol
nmononet h>5| etperpnteraiateans plp@;sryla@nelt gi-‘ﬁﬂﬂrl?ﬁﬁ\déﬂ'@ sgph¥psatbeate; 30

ot her ethers_such as d| y. C I t t hyl.ene col
Tet byl ot hy! €onEPnER: FhY e (S A it AR e B PO g S BT A PR P it
ket ones suchrasc@efibyh @ﬁ@yé ﬁﬁﬁpaﬂenﬂathﬁﬂ £8BbUiYE Keh@d€rate degree
cycl ohexanone, 2-heptanone, and 3-heptanone; 7 6 DEC 2004 40 aIkyF

| act at es suc%fagohétﬁ}ﬁtz#hydroxypropionate and et hyl  2-hydroxypropi onat e;

ot her esters such %ﬁ%‘ﬁ. h}é e9 Qé?ﬁgx%fziu thpyl psroq_gre nat ar%cll?&é?%l I

2- hydr oxy- 2- net hyl onat €] hoxyproplon

3- met hoxypr oppengh aikiaenyl gl&cﬁmwmpnaéﬁ;eﬁé hyticB- 86 hexhgu@neonate
ethyl ethoxyacetate, ethyl hydroxyacetate,

2- hydr oxy- 3- ﬁéVﬁ?ﬂb@P?P@@éhfiqﬁyhﬁnh:ﬁ#ﬁg#@m@bm{g¢ola@@@@gghyl ether,

Aearar DU ShnBEha! B AT IS F TN Wty 10 PRORLARGE B
prop acetat'e, 1-propy ate, n-bu ace I -buty

acetate, n-amphoaaebakgl ether, diethylene glycol monomethyl ether,
diethylene glycol moncethyl 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 monocethyl ether, propylene glycol
mono-n-propyl ether, propylene glycel monc-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;



| -anmyl acetate, n-butyl propionate, ethyl butyrate, n-propyl butyrate,
1-propyl butyrate, n-butyl butyrate, nethyl pyruvate, ethyl pyruvate,

n- propyl pyruvate, nmethyl 15 acetoacetate, ethyl acetoacetate, andfbﬂﬁ&mm
2-oxobutyrate; aromatic hydrocarbons such as tol uene and xyl ene; and
carboxam des such as N-nethyl pyrrolidone,, N, N-di-methylformam de, and

N, N-d-inet hyl acet oam de. These solvents can be used solely or in adm xture

of 20 two O LP] Ot é‘é{ §'sud aCSOHP'tH?%'Gth I&Bxgg g@ze&aﬁt%ogxanéﬁhy@ hi gh

boi l'i ng sol vé enz eth

acetonylacetpngydrsﬁybgbgmenamapr0|c acid, caprylic aC|d 1- oct ano
1-nonanol, benzyl al cohol, benzyl acetate, ethyl 25 benzoate dieth

oxal at e, d|th®¢rn9$§éF§ 59¢Buﬁ§r8?§@ﬂ6n@ hﬁﬂﬁﬂﬁ%ﬂﬁ?Wﬂﬁﬁﬁﬁﬁﬁ%?1%96%9bene
b t h | et b d. Th
carbonate or_ eng %§§§%ez mggﬁgyaggp J$¥EEK§?EH , can be use ese

hi gh b0|I|ng use ure of two or nore.

30 O the fo_f,efg@tngx?gwgaro%atfer Jomthie i -empgiditypodpiswatid | héyhypi gnent
di spersibility and coatability, propylene glycol nononethyl ether,
et hyl ene gIy&ﬂethqnﬁpnephymaé@heﬁt%ﬂie%T?tH9¥XEMQ9k9%ﬁ§%OIehbﬁénethyI

et her acetat ene gI 16 0 E C 2004 41
di et hyl ene g??@% 1 gt h@@P >&ﬁéégg qggﬁg%fanone 3- hept anone,
ethyl 2- hydr@X}XﬁEQQk?D@Lmetrﬁliﬂi‘it%@t@tﬁ -meEi Pl €3 - Be BRbRYbuBymet hoxybut yl

pr opi onat e, met hoxypr opi onat e, mnet hyl 3-ethoxypropionate, ethyl 5
3- ethoxypropaoaaaag n4bmethoaydiudtyd; dcenals . ateretlyl-a- Eﬁ?boﬁﬁbﬂéﬂé

- buty1 ot ypavelopei BTRINALSLHE 1 b e hreSerards FRIbrBHES e
hi gh boi lingzcaehy¥entn- ISul@'ytLya@laaﬁﬁ:énell—Bulﬁ&ﬁ.f aeéeatelonmayaohuemmear e
used in an ampunt of generally 100 to 10,000 parts by wei preferably
500 to 5,000ipamyd dyetate, n-butyl proplonate ethyl butyra e ‘n- propyil
butyrate, i-propyl 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,
l1-octanol, l-nonanol, benzyl alcohol, benzyl acetate, ethyl

25 benzoate, 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 0f 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,



wei ght, based on 100 parts by weight of the alkali soluble resin (B).
Preparation Method of Black Matrix and Spacer 15 Next, a nethod f or
preparing a black matrix and a spacer by use of the radiation sehgigtg'[\g@‘
conposition for a black resist of the present invention will be described.
After the radiation sensitive conpositio#lfor a black resist of the
present invention is applied to a substrate, 20 a solvent is evaporated
fromthe appliethgbapesoiiverlb@imedtivakiaidien aycboliexamomecoating film

Then, the coatjin filmi xposed to light. in.a predeternm ned _pattern via
a photorrask?étﬁ‘aglzﬁgﬂnﬁevgl'gfg’_ By e ¥n gﬁk%%“ﬂ%?@?%bﬁ??tgmereafter,
unexposed 904Im@ﬂﬁoﬁ§bhh§1Q9@étagetIjrmé%ﬁ¥£53dméﬁﬁbﬁﬁsuk91b§r6§ﬂsﬁs@e,ahd
the resulting substrate is preferably post-baked. Thereby, ‘a bl ack matri x

or spacer hatvhny 3arEtddstrpnembendtacingddttle 8 net hexgpmopdonad eobeahyéd.
Il lustrative_.ex | es of .the above _substrate incl ude?l%ﬁglrass, silicon,

pol ycar bdnat &7 §3§F89}°8F5ﬁat ¢ B3 Yo 18R & - pbr Hea??ﬁ-ﬁé'?'and
pol yi mi de. EHféﬁﬁi’aéétg%éhrgdam&h?%%é%£¥g’*Hﬁﬁhﬁfyw#ﬁﬂ599ﬁ§€ edethgl
n t upling

appropriate pretreatnent such as chem cal treatne a silTane ¢
agent or thebltkeatpl asrarbpgdt merdyrdaten mlattiynl, bsputaee| ngthgl
vapor - phase reacti on process or 16DECL004 42 vacuum deposition. To_a

) . 0_apply
the radiati AYSBREFPI 3% ISHpdsitG 8RS BFeEeTbPEek@Pes S0l iRl BOBLEAG €,
an appropri agglgﬁhgod §H&P¥r8§a§%ﬂecﬁ§t 'gg.g,f {q coating or roller coating
can be used. e Conposi

co lon I's applied such that the dried coating film
has a tHickness ofThermrhidytd.ard msk@ pm aprafierablof gen2rad 14 A g@mtonor e

Drerer2bly O b8 CodrBibEd” MEISae S SRS 400 PLEPR! AR bigl g
ultraviol et gadyati, OBasal she@beﬁabeanb$rwéigﬁxsofaehaeayﬁsﬂi sb@uble
exanpl e. Radi ation having a wavel ength of 190°to 450 nm
resin (B).
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 £ilm. 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 therecn 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



Is preferred. The amount of energy of the irradiated radiation is
preferably 10 to 10,000 J/nR2. 15 Further, as the above al kali devel oper, an
aqueous solution such as sodi um carbonate, sodi um hydroxi de, po1gﬁﬁt%mh
hydr oxi de, tetranethyl ammoni um hydr oxi de, choli ne,

1, 8-di azabi cycl o-[ 5. 4. 0] - 7-undecene or 225-di azabi cycl o-[4. 3. 0] -5-nonene
Is preferred. 20 To the above al kali devel oper, an appropriate anmount of a
wat er - sol ubl ¥aepgandepPosiEdn .or surfactant such as nethanol or ethanol

can be added. The alkali.soluytion.i.s, .generally rinsed by water. As a
devel opment net hod?oaagH%%FH8e5gp&ﬁﬁé%P w&&lvez§°é“%%§’a§/l%v§?5pﬁent

met hod, a di prdexekrepaert t@ethed siibskraaddl & dgyel OPFERte nﬁébﬁéaCéﬁcpe
used. The devel opnent is preferably carried out "at Toomtenperature for

to 300 secoadsspiheadiungr apatedobitdnly rat roklendcopacrey care bextisede! y

30 useful_in, for anple, a color liquid crystal display, a color inmage
pi ckup t ube devi ceﬂ;ﬁ?cﬁ“%%ﬁﬁl%ﬁssoﬁgpﬁéﬁgi %HFPe?l?a%ﬁh&rﬂG&Pﬁeﬁ?aBFnﬂhe
present invepiinnawi bl checkHebbesrdgsgak bth £gf e s.
However, the pr ese%t inven(t:i on is ﬁo? Iliémg?ggwgyat Eg ??)Fﬁlg\'/vi %83%@%804 43

Exanpl es in @ng tay7.Bxamp| esrebpagfierdb By 1006 pbot 6. Hypmei ght of car bon
bl ack and 30 part ht . qf bariﬁm sul fate as the col orant (A),

b | _ A), 30
parts by weight iﬁ‘sztd’r%%éﬂdaﬁ&\?innﬁsﬁ it BERRAE B HhGR X3k aatrig epér sant

(trade name: shhgper byks184k AiRAIch Py et M o1 0f AREDACEYNI Crar
aci d/ 2- hydroxyet hyl met hacryl at e/ benzyl 10 nethacryl at e/ pol ystyrene

macr onoridher ut¢bpavymiet xadpat yor iazaelentwenditam ati X rays ¢bh6H h8edMy =
25.000)  as tfe & kahle SOIMD fat £5) hd g W0uB3eLEnn"SEN Y 0 %o 450 nm
is preferred.
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,
potassiumhydroxide, tetramethylammonium hydroxide, choline,
1l,8-diazabicyclo-[5.4.0]-7-undecene or
1,5-diazabicyclo-[4.3.0]-5-nonene is preferred.

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

As a development method, a shower development method,

25 a spray development methed, 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 liguid 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 1limited by the following



di pentaerythritol hexaacrylate as the multifunctional nononmer (C), 10
parts by weight of 15 2,2'-bis(2-chlorophenyl)-4,4",5 5" -tetrakis(4-ethox
car bonyl phenyl )-1, 2' - bi i ni dazol e, 10 parts by wei ght of 16DEC 70[%
4, 4" - bi s(di et hyl am no) benzophenone and 20 parts by wei ght of

2- benzyl - 2- di et hyl am no- | - (4- nor phol i nogenyl ) but ane-1- 20 one as the
phot opol yner i t%ati ninitiator (D), and 1,500 parts by weight of ethyl

3- et hoxypr opi o5 L YV ettYwere nmixed together so as to prepare a
liquid radiation sensitive conposition. The liquid conmposition was coated
on a surface of a soda 25 glass substrate by use of a spin coater. The
surface of tlxamgilestrate had a silica (SIQ2) filmfor preventing elution
of sodiumiqgns faorned thereon. The resulting substrate was pre-baked at
90 C for 4 nifR@™¥5'&d as to forma coating film having a filmthickness of

1.3 gm 38 Then, afiygr C t egperature, the
coatigng figl m was iﬁpgdiptﬁqgfvﬁf%%{n&% ac\'c/)%t?%? ?%é?gma%ﬁ Egv r?g‘;f 3 by

wavel engt h ofwedGfh throff damium enel fytandsinthef c@1orfd® JAnY wioa parhotpask
by use of a high 1Joressure mercury |anp. Then, the substrate was imrersed
in 16 DEC 20@@1:9& PP WRE ghe vV 5RY pBR a4se thrApd PeRIdd@dshutim at 230C

for 1 mnuteg; ceatd ] | | n ] r apur.e
wat er, and ai rl%%re%}é&rﬂgﬁgaﬁe%%hgﬁgﬁgyé{ ?S%A}a'ssﬁgﬁ\%{)%%(ebg} éqte for
30 minutes, tofemenharmpard ngebd A2 bhadkorpe thyl hasith@cayillaaely teatdwar n
formed on the substrate. Then, 1% by wei ght of the dispersant used above

was di s5Ol vEE TR G R AR ARO LBHBY T SRR gIRRECRBBOBEE 0 FPBRIATET(B) to (D) and

o Vet o OB LR HESaE PACOR et 1808 10l TSRS

resul ting sulast ridnee aldsal precbalhbe aes8O0C(BYPr 410 pamtisedy werdiaditated with

the same ul tdri%\éinogaeér;talg}f’éci)f nhggagggglgggvgsf %geapnu%.r%%.[f%%c%r}%unnafl of
monomer (C), 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 ligquid radiation sensitive
composition.

The liquid 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 (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 film
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



2,000 J/nR2, and then post-baked at 220C for 1 hour. Thereafter, the coated
substrate was bonded to another glass 15 substrate having an ITO'HdEF
formed on a surface, and a liquid crystal was injected between tﬁg 2004

substrates so as to prepare a. liquid crystal cell which was then anneal ed
at 100C for 1 hour. Wen voltage retentiggn of the obtained liquid crystal
cell was neasured at 60C with a retention tinme of 20 16.7 mlliseconds, it

was 86% Furthens bhene aghachfl pead des Al rardMecMBd 4 10t #die atdizseer sant
used above were neasured by a titration nethod, the acid value was O

ngKOH g and thBiAHitRe SPalbge tRadlere lan K coabivhehiline thnaedewishbstrate

nbl edi ' | _and.a di t est d d,
Grepiay et dbreeBule Qatlrl oA 8L REe 1 Ba S e n Rk, e hE PR PRt g ues
nor Scums Wey@asSpeR ti-bakedear0esh ROIHd 00 G dile: &bt ehdedh$ UPst pakengand

e

g
neither 30 peeling nor loss of the pattern was seen. In addI?IOH, th
pattern Had Bijnack matrixdneesnamdbiackrpa i fosmedaer theExahpkea2eld0

parts by weight of C.|. NT RED 177 0 parts by weight of C. I
Pl GVENT BLUE 15: 4 3%8“30%%3“’85} i it t%% ‘%ﬁé%}’}z/{“hslg%% #BPYEINTES fate
as the CO|Oraﬂbsﬁiﬁed6gnpérﬁﬁxbﬁréeﬁgﬁbriginﬁoEEQUHQ§Q§VEBQQQHeHE%tQﬁqe

p

bond which is a dispersant (trade nane: Di sperbyk-1 , 50" parts by wei ght
of met hacrykpc(Btian@-spidranxtyet fe meshdddylgamnékbemeywas spin-coated,

met hacryl at e/ pol ystyrene, nacr onon r_copol yner copol ynmeri zati gn wei ght
ratio: 15/15F§0?1%%¥Wmfh?%§?%66)° gi‘ﬁheQ& ?a9#3§%lﬁﬁg§ FesenPEER UG par t
by wei ghtg of 1rdi penhaebyhBai bal ahfgﬁ%gaeél.at Ph8Sréb81PEhY 5HBSt-RRR! was

nmononer (C), 10 parts by weight o
2, 2" - bi s(2-chrerbpkedyrf- 802C 608" 10eminkitsc4- érbodjated with the same
car bonyl phen

4, 4" -bi s(di e%’*%%Fﬁ%ﬁé})%'&la%n?g%ﬁ%ﬁ%&%gn géésia‘g%/‘{%e"lb%] fﬁéioéﬁkergi’ 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 1liquid
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 ligquid
crystal cell was measured at 60°C with a retention time of

20 16.7 milliseconds, it was 86%.

Further, when an acid wvalue 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
mgKQOH/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



of 2-benzyl - 2-di nmet hyl am no-1 - (4-nor phol i nophenyl ) but ane-1- 15 one as the
phot opol yneri zation initiator (D), and 1,500 parts by weight of ethyl

3- et hoxypropi onate as a solvent were mxed together so as to prepz%igi
liquid radiation sensitive conposition. The liquid composition wa t@%
on a surface of a soda 20 glass substrahge by use of a spin coater. The
surface of the substrate had a silica (SiQ2) filmfor preventing elution

of sodi um i epsbhehard suheaeen asThee eslldddit WSt red @awss Pyewbakrd at
90 C for 4 mnutes so as to forma coating film having a filmthickness of

7.0 pm 25 TAEncompBhadk haydniox apasiredhdse ibpnheisiaie amedigpersant
Exanpl e 1. he_qbt ai su ate, wa ssenbled into di.spl ay panel
2y EPalR el B aRaR Ay S QRN S b SR £

and a displ ay was -con ki ng were

not seen. 30mEYhhBeklikeiathy 2~ Sicas, 41y 1S GEEh IVeF €1 SEEMbé Az ylnexposed
portions on the obtained substrate, and neither peeling nor |oss of the
pattern Vas Be&hacryladei/piodys tutvenepmaarandreandd gbodolyméar dness and a
very snooth surface. Exanple 3 1 D E .G 200 ck matrj

orevared | n {HEPEARECRIAAELoD, Vet St o entioht/ {WaACastene 6aniBind
having an urgthgng ReRd1iMaicahu1% G<HSPEBRAN40 DiSPeE bk - JdPghRS o¢sed in
pl ace of Disperbyk-182. 5 A liquid crystal cell was prepared™in the sane
manner as i dipratpeeylheicept hebamacrsld g iam bt anmkedibHyndi $enbki ng 1%

by wei ght of the dispersant used ahove in_.a mxture conprising the above
conponent s (E?nPﬂeFDﬁ%dndlgoﬁﬁﬁﬂsEk%;quﬁﬂf Rknen vol tage retention of the

li qui d cryst al eebl Was chQ FRBHERA J 11 e, Saie yanngk 8pslocfyagple 1, it
was 87% Further, when an acid value and am ne value of the diSpersant
used above weerbmpydphedyly -d .t 't+dtimidamideod, 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-

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 (5§1i0;} 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
having a f£ilm thickness of 7.0 um.

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



the acid value was 11 ngKOH g and the am ne value was 0 ngKOH g. 15 Wen
t he obtai ned substrate was assenbled into a display panel and a display
test was conducted, display defects such as sticking were not seep.
Further, neither residues nor scuns were seen in unexposed portibgg[gaﬂﬂﬁhe
obt ai ned substrate, and neither 20 peel %@g nor | oss of the pattern was

|

seen. In addition, the pattern had high | m hardness and a very snooth

surface. Exanple 4 h1bERCKaPFRELI ¥a¥eprRpgPalCdni PrEh ehL a3 i N
Exanpl e 1 except that as thg corrpoandéﬁa\éi ng annur e%hgﬁéag@ﬁ %%SE\ﬁ'hligh S

a di sper sant ExBngper bydeceds whstusedhencpinpoendf habispabykeidneAbbndui d

crystal cell }/;as pr,epargg&i n the sane manner. as in Exanple 1 except that a
sol uti on obt YPAEY B¢ & RATFG Y1 DyS RESIRAT - bf 0 t4RS disper sanPlasedodbove

in a mxturep3Q,a@@Ril-Sigag t he above conponents (B) to (D) and sol vent was
used. Wen voltgge%tention of the liquid crystal cell was neasured in

t he sane ranner asAibhifxhdpteydtal tcebs W prepamal invi@e aamacigdnvakue
and am ne val ue of the dispersant used above were neasured by a titration

nmethod, 1 6 BSETEXRP Ll efceRkithatapuee Wakion /RikGinpa Ry €hesaaviaagval ue
15 K : t tai | ed_|
\é\?:pl ay ggne a%g z‘a"\ég?’?‘& 2)3 %ﬁl%%%%%%%ﬁ%gHHSSdQ%’%%fggaesuch as

sticki ng wer eonpirisdery ther tbewve Bempbaentesi(@)eson@D)saddssvei;enteqasi n
unexposed portions on the obtained substrate, and neither peeling nor |oss
of the pattePfedas ¥BeR vehtagrinatantiie ofphbeckiwhd an¥ftad IanlHarvadess

and 8oty SHRALAAM haCTne MhdB e 20 ARTEb1uCl Ok 0La53509n bl Ack
parts by weight o artum sultate as the coforant ), 20 parts by
wei ght 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
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 value of the

dispersant used above were measured by a titration method,



of conpound havi ng an urethane bond which is a dispersant (trade nane:

D sper byk-162), 50 parts by weight of 15 nmethacrylic acid/2-hydroxyet hyl

met hacryl at e/ benzyl met hacryl at e/ pol ystyrene macr onononmer copol yine0EC 2004
(copol ynerizati on weight ratio: 15/15/60/10, Mv = 25,000) as the alkal
soluble resin (B), 40 parts by wei ght of 47di pentaerythritol hexaacrylate as
the multifunctional 20 nononer (C), 10 parts by wei ght of

2,2' - bi s(2- clther ephenylale 4ad,® mdiedH AKi £4d- £h80XMine value was 15
car bonyl phenyl )-1, 2" -biim dazole, 10 parts by wei ght of
4, 4' - bi s(di emBfOHHigN0) benzophenone and 20 parts by weight of 25

2- benzyl - 2- di met hy| am no- | - (4- mar phol i nophenyl ) but ane--1-_one. as the
phot opol yreri zat i ohgfaﬁi ?P&t épt(aﬁ)n,e L Dartd a%?/e'{]}\.%%‘ﬂt“&?oe%yl
3- et hoxypr opia@Bahi@yapatel0latiita Wel $p Thy ek s  OGgE hebnaacRaatl 0gRispRNE a
liquid radiation sensitive conposition. 30 The liquid conposition was

coated onSa deffesds cluch suds tigilkissy swiose rade bgense of a spin coater. The
surface of the su stragtpe had .a .silica (SiQ2) filmfor preventing, elution

of sodiumions fof Hed"Fer 861 P Pfe rree?fé‘Lﬂ“tel%)d’%’ﬁb%CE‘r“&? VWBS SPFR- bAked at
90C for 4 m Gﬂﬁag(?o%%éia%&&ifd?{sm&i CAd | SV d 1k d 1s8b PEE2 200448 nE.aL‘éh%Q: a

filmthickness gm Then, a black matrix was prepared in the sane
manner as i peBdamy aot. 1dkhenpflthbypakiegn wis tduendi sder addt tueed abeve
was 5 dissolved in a mxture conprising the above conponents (B) to (D)
and sol vent . PRtderds had Aok ﬁ’uﬂg RS 5- 30 t%d‘,’erYOS‘BOPFPnéPI‘TrfE‘Qﬁess of
3 um om@ gkasspiwdsirate having an ITO filmfornmed on a surface. The
resulting substrate was pre-baked at 80 C for 10 mnutes, irradiated with
t he sane 10 ul t r avbO0lmrtatyvare bghtofusatbabdiadkandni epergy myneentghdf
2,000 J/nR2, and.then post-baked at, 220C for 1 _h . .Thereafter, the coated
substrate ma?gbﬁﬁﬁﬂﬂmF§Q%é%QﬂﬂaiﬂEﬁ% colorant (A), 20 parts by welght

of compound having an urethane bond which is a dispersant
(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 welght 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-ethoxypropionate 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 ($i0;) 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



substrate having an ITOfilmfornmed on a surface, and a liquid crystal was
I njected between the substrates so as to prepare 15 a liquid crystal cell

whi ch was then anneal ed at 100C for 1 hour. Wen voltage retentilgm@fzmghe
obtained liquid crystal cell was neasured at 60 Cwith a retenti [ of
16.7 mlliseconds, it was 86% Further, when an acid value and am ne val ue
of the 20 dispersant used above were nme&8ur ed by a titration nethod, the
acid val ue V\ﬁs 0 mgKOH/.g and .t he am ne_value was 14 ngKOH g. In addition,

the di spersaR®VhaE anfi ot M6X36FS Mk thet fBfe, when an average particle

di ameter of bari up syl fatg) ASRUNAPPYR WRS ;El@élﬁé!féé BY PRENsaflé Manker
transm ssion el ectron mcroscope, it was 0.1 um Wen the obtained

substrat e wadsasiseBehaglientlo a di splay panel and a display test was
conduct ed, display . defects such‘agﬁsticki ng were not seen. Further

nei ther residues noreRcubE REr ¥edg@ht of 38U MRSt PoriFehsahrive h&as
bt ai ned ubgt i i g Okl _
obtal ned su &%%gbiveﬁnfﬂnnﬁ'hrggﬁhlaﬁegﬁnﬁg ggggeeﬁa 2 o(rQecé}ﬁ(bBﬁEHF‘é’azla?een

I n addition, pattern Ss and a very snoo face.
Exanple 6 A toq(bi armdlisatliventsendiid vresudnfiog hianureswaseppirdcdabe@EC
2004 49 in the same manner as in_Exanple 5. The |iquid conposition was
coated on a §0raEblBftRiGkRRSS PhsE WAy & §1BFSuSEPSETAtEPAVASS: 8R. The

surface of t t ad_-a_skl,l Si fi . - Rr ' e i on
o 5 Sodi um I % FaRnEa- PRl 85 kRERRcer) Fhe' kil Pipd GNBSHERTMIE D,
90 C for 4 nppeteaked as B0° Cofpralooamihngebi | irrhaviatgdawfithmihei ekmness of
1.3 pm Then, after the substrate was cooled to room tenperature, the
coat i ng ¥9 | nhhéFaviraditaradifitinraAs18saft 220V 8 AT ARicaAsTSY RAPVAG 8f

wavel ength of 385 BYEO" 238 AR GATMMPL? 22840 0P hayp, Phot omask

by use of a' "high eSsure mercufy | anp. en, t strate was i nmersed
in Thereafter, the coated substrate was bonded to another glass

substrate having an 1TO £ilm formed on a surface, and a liquid
crystal was injected between the substrates so as to prepare
15 a liguid crystal cell which was then annealed at 100°C for
1 hour. When voltage retention of the obtained liguid
crystal cell was measured at 60°C with a retention time of
16.7 milliseconds, it was B86%.
Further, when an acid value and amine wvalue 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 dispersant 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



0. 04% by wei ght of potassium hydroxide solution at 23 Cfor 1 mnute so as
to develop the coating film rinsed with 15 ultrapure water, and air-dried.
Thereafter, the substrate was post-baked at 250C for 30 ninutes]ﬁﬂﬂﬁqmﬁy
preparing a black spacer having black dot patterns each having a hei ght
of 5 pmand a size of 18 pmx 18 pmfornme8 on the substrate. \Wen the
obt ai ned substrate was assenbled into a 20 display panel and a displ ay
test was coniucthd, Sdinspmayxnedefa@ctisl $lxampeles s34 cki ng Were not seen.
Further, neither r ﬂg_ Nor scung were seen in unex d portions on t he
h% %

obt ai ned substrat e’ Pid FRPPOSAEPRADFITEd 8f‘at 8CEh 2d898een.

I'n additi On,giﬁgszéuwéﬁiéfé didY Qb*}s B' ,z?lx'@aéd’é"@éé anth & sHgFu B Bhe
surface. Exanple 7 75 parts by weig o) PI GVENT RED 177, 15 parts

by wei ght of s@btr2tENENT BIsUH ikH 451@@) plakins for weiegen tding €1t iBNGYENT

YELLOW 150 and 30 parts hy ht of barium 30 sulfate as the colorant (A,
60 parts by FefgRR &PNELHR Hﬁ@gww -an 'Hee CESY T SHRIF 3 ke avas

di sper sant ({imdﬁypam sa;/kzx +82htet0shast )Sﬁé%dﬁ ahtoQt s Egl@%iﬁ.y' ic

aci d/ 2- hydr oxyet acr benzyl methacryl ate/pol'ystyren
macrormnorrerhaumnbyecelfllmthaE.@kzﬁ{#s SE Ycopohynerization weight ratio:
15/ 15/ 60/ 10, Mwvw = 25,000) as the alkali soluble resin u‘ff)b 60 parts by
wei ght of di pent a@??‘? hr?fBPrhéﬁ‘&aéPﬁsi'lr@t%wtaﬁe GAEGS WRATWHE  nononer

(C), 10 partg-fyey8ighe Ofne £ £11 diated with
2,2 -bis(2- chl3 F‘gphenyl 44 c506‘5 l-ntget rlaknrll sw(%ls e%nc-)?(yla ed wi an

car bonyll,t!henyll.)‘.s:av?.olbrtl n‘ada.mlw,n haviadgt 8 Wevedegytiobt 365 nm for an

3 emoyt 5. GEREERY SnbHat OB L ra0g Hitt BoaPA AR e mASk Y 1 of anigl

phot opol yrrerbg-@ggg@el ﬂékbék?r 16k). affed, 300 RAUYS rde Walsd Rhm@irsid Y h

3-et hoxypropionate as a sol vent were m xed together so as to prepare a
i quid radi aDii 6A¥sernsweighet of potassium hydroxide solution 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 pgm and a size of 18 pm 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



conposition. The liquid conposition was coated on a surface of a soda 15
gl ass substrate by use of a spin coater. The surface of the substrate had
asilica (Si®2) filmfor preventing elution of sodiumions forngg;éﬂﬁ@ on
The resulting substrate was pre-baked at 90 C for 4 mnutes so

a coating film having a filmthickness g 7.0 pm 20 Then, a black matrix
was fornmed in the sanme manner as in Exanple 1. Wen the obtained substrate
was assenbl edcbpboyerdzaphiay. pRAgjhtandhtaidh SIB A5 f6st10vasMgoadpst edo)

di splay defects such as sticking were not seen. 25 Further, neither

resi dues noragcthe ﬂékélseéﬁlu@lQJﬁ@%ﬂébeHBborﬁ@dh%rﬁm briewebghtned

substrate, and ne thert %Iln nor s ,of the ,patte »a een
addition, th lp%ﬁ%?gFﬁ Hgé ﬁlg %ﬁqqﬁﬁ¥ et a 9%£§ ﬂ%i%ﬂngﬁrface
Exanpl e 8 3qm3nbmg§|@andu@t@@iggﬂyytwéggm@qp93|t|on was prepared in the

sanme manner as in Exanple The |iquid conposition was coated on a surface
of a sod& gkads- bmbiﬂrahéomppMamyﬁ)fﬁéﬁﬂrﬁc@bﬁh&tramESGQreaheng t he
substrate had a sil f|| reventi eIutlo of 16 C2 04 51
Sont um i ons. £BFREBTLRBRES) ~d v dirt i i Aot | reehbS Ph KebREGOR! 96 C

for 4 mnuteg g0_ Biskﬁ;&%ﬂ%ﬂ%ﬂ%ﬁﬁﬂﬂ&héd Han&@y'éwhasé'ﬁaiﬁﬁ'6§“ﬁé§gﬁ§ 7. 0
gm Then, a bf ack spacer was forned in the sane manner as 5 in Exanple

When the obtatned substrate was assenbled into a display panel and a
di spl ay test mas conduct_ed, pl ay efects such as siickj we ot
Seon. “Fur t ne? - BRBFPHaR PaBRERIT AN e v e e iR BhetY b Bubebea -
porti ons n Lhg &@Eﬁb%@&@éi{rﬁéﬁuae%ﬁeirtﬁ@iat&@qlﬂ Ngaf@n |suPpattihe

pattern was seen. In addition, the pattern had high f|In1hardness and a
very smnoot h surfeioght of ethyl 3-ethoxypropionate as a solvent were mixed

together so as to prepare a liquid radiation sensitive
composition.

The liguid 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 (§i0;) 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 £ilm 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 additiomn, the
pattern had high film hardness and a very smooth surface.
Example 8

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

The 1liquid 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 (S10,) film for preventing elution of



Example 9 75 parts by weight of C. 1. PIGVENT RED 177, 15 parts 15 by

wei ght of C. 1. PIGVENT BLUE 15:4, 10 parts by weight of CI. PIGﬁEmE
YELLOW 150 and 30 parts by weight of barium sulfate as the col or @AW&
60 parts by wei ght of compound having an urethane bond which is a

di spersant (trade nanme: Disperbyk-162),3%0 parts by wei ght of nmethacrylic
20 aci d/ nono( 2-acryl oyl oxyet hyl ) succi nat e/ st yrene/ benzyl

met hacryl at e? P8 puBN{PREI EPFMEGE cHsalapter Thepsepiditiing isobs e ghtwasti o

25/12/18/15/%Pé—§gkggzgtqg?h3q§n;qeméhﬁ%gg sgq%¥QLFf%&%L%C%S%E%PSOEEi&tS by

wei ght of dipentaerythrit hexaacrylate as the tmult nonorer
(O, 10 partgav2hgby weighthdktkness of 7.0 pm.

2,2 -bis(2-chlorophenyl)-4,4",5, 5" -tetraki s(4-ethoxy

car bonyl phenyl ) - 1, Pheb; | &t SPapatas flgpmes gt tbe same manner as
4, 4" -bis iethy%aning%bgnzophenone and 50 parts by weight of 30

2- benzyl - - dthe ﬁ?ﬁg no-| - (4- nor phol i nophenyl ) but ane- 1- one as the

phot opol ymeri zati ognéRi that 8bthbPhed 8t®skra®@0 Wiy lassdnbVed ahitofaet hyl
3- et hoxypropionate as a solvent were mxed together so as to prepare a

li qui d radi a@isplsgnpianegle ango@posisnlay tesw DEG 20opudeetedhedisnliay

conposition coated on _a syr.face of a sod | ass substrate by use of a
spin coater.&gﬁgcgﬁrfgge &f F#éc §ﬁﬁ%fﬁ3?%'ﬁ%% <t ica (Si2) filmfor

preventing el utionF@ftheedi HALERBS freARGhelshYROBcully Wwasdll 48 snbstrate
was 5 pre-baked at 90 C for 4 mnutes so as to forma coating film having

a film tlfl ckneespesed. DOghioFen dhst K Spwkrsukstrateredand nadthame
e i bAREESIH RgB 0 P BB, SUPLAALE v JRASHILRY LaLo
sticking werpabebractad higbh@ilmeiddtlededmilies Vorfy SShddtMesarsaen i n
Example 9
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 welght 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 weight 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(diethylaminc)benzophenone and 50 parts by weight
of
30 2-benzyl-2-dimethylamine-1-{4-morpholinophenyl)butane-1-
one as the photopolymerization initiator (D), and 1,500 parts
by weight of ethyl 3-ethoxypropiconate as a solvent were mixed
together so as to prepare a ligquid radiation sensitive

composition.



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. Exanple 10 A bl ack spacer was preparzﬁ q}m@[ﬂe
same manner as in Exanple 9 except that as the conpound having ane
bond which is a dispersant, D sperbyk-1%8 was used in place of 20

D sperbyk-162. A liquid crystal cell was prepared in the sane manner as in
Exanpl e 1 except ttieé 1d gsalditbapoehttdioneda dyoditssDbii igurkyckyc i gbtiaof

t he di spersant used above in a mxture conprising the above conmponents (B)
to (D) and s®138AtSHRSLDBLESRA. UIMET FoFPARCIRERN | dNDEEHaqe §&i §he

crystal cel | s, URASYLEC i) 1L0e, SRR WRADEE A%, LD Lo il HAS 7%

Further, when an aci val ue ana amne spers use ve

were neasur egofiynd tbheatioemeatetttheord he Tae dasd1us i Ssulblls tEdEEY Waand t he
am ne value was 0 30 ngKOH g. Wien the obtained substrate was assenbl ed
into a & sppE9-pakel ardP ¥ ©ikpr 4y mlastegasocanduetfam @i speijnadéfidet s

such as sticking were_nqt n., Further, i ther residues nor scuns were
seen in 16 éﬁvgB&aSgﬁﬂhZﬁé‘%ﬁSﬁoﬁﬁ o7n';t?d‘?1mthe obt ai ned substrate, and
nei ther peeling nPhehOsSs Wiadkespatd £k aormfe id tnRddakieORanhl® as
pattern had high fil mhardness and a very snooth surface. Exanple 11 5 75

parts by wei §ht EsAmgle. 6R| GVENT RED 177, 20 parts by weight of C.I.

Pl GVENT BLUE 15:4’W%0 parts E% weiggt %% C.,l. PIGVENT Y H%NVI 0 and 30
parts by weight of"Bali BOIPARE da$ IR “EH1% M TRy at?t5%by wei ght
of conpaund ahaynBg pAnednetfEne RDNKh WY Cteds Radli sogaGaBEA(t Hadp1agme: 10

Di sper byk-162), 60 -parts by wei ght of nethacrylic acid/2-hydroxyethyl
met hacryl at efbErgys stebhas A HiA g ywe5e anet ng@ednononer copol yner

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

15 pattern had high film 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 in place of

20 Disperbyk-162.

A liquid crystal cell was prepared in the same manner
as in Example 1 except that a solution obtained by disso‘lving
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



(copol ynerization 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/ st yr ene/ benzyl

met hacryl at e/ N- phenyl mal ei i de copol yner (copol ymeri zati on wei ght H&t2004:
25/ 12/ 18/ 15/ 30, MW= 20,000) as the al kakg soluble resin (B) , 60 parts by
wei ght of dipentaerythritol hexaacrylate as the multifunctional nononer

(O, 10 partﬁne%ﬁoQEdW?b&&ﬁd%@ on the obtained substrate, and neither

2,21-bi s(2-chl orophenyl)-4,4",5,5" -tetraki s(4-ethoxy
car bonyl phenpegling' nbiri hvdazof ethd Pagraramn asvsiegn. offln addition, the

4, 4" -bi s(di et hyl am no) henzophenaqne and. 50 parts by weight of 25

2. benzyl - 2- dPAbEAYRaRPRD PRIPY b AT AL Lt BHeY 15menth a8 fiace

phot opol yner pzahi9R hRitiator (D), and 1, 500 parts by weight of ethyl

3- et hoxypropl onate as a solvent were mxed together so as to prepare a
liquid regli ati on sehsparte bgowpbdghti ofi. C30. TAEGMENT HEDOAPAESI RDOpanaS
coated on a surface of a s substrate by use of a spin coater. The

d |
surface of tRE Wehgbtr afeChad BIGMENTABLHEQ3P M| APT BRZESbENFEAGRS 6F on
f di ' f T | 44 . N
of - sodi um i gns T grRd N SEA0TY TR IERI 46 N0 SLbShEheiURs of" Babaksd at

90 C for 4 mnutes so as to forma coatli ng ving a
filmthi cknesal@hté Gsutthe Thebhoranbl 6&k, spagEr tvmdf eretgtht o £t hempamad

manner as in Exanple 6. \Wen the obtained substrate was assenbled into a
5 displ ay pah@Vigfdag ureshape Bspdnisichndscre8isBrEpray (§EPEE 8388ch as

stickin re . 1. rt , | Lduesen re seen in
unexposgﬂyﬁoﬁﬁggkg%gﬁnﬁﬁngbgg{&ggﬂgiggff%fgéggngfnggFﬁg§g§%§gling nor | oss
of the patteapridyd2-sw@roxdye taddi neorhadieldOe paeheyhd had hi gh fil m hardness

and a very snooth surface. Exanple 12 75 parts by weight of C |. PIGVENT
RED 177, 15 Bg¢p§crylate/polystyrene macromonomer copdlymer

(copolymerization weight ratio: 15/15/60/10, Mw = 25,000)
and 10 parts by weight 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 moncmer (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 liquid radiation sensitive
compositicn.

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;) £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



by weight of C 1. PIGVENT BLUE 15:4, 10 parts by weight 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 compound having an urethane bond which is _a

di spersant (trade name: Disperbyk-162), 60 parts by wei ght of hﬁ@ﬁéémylic
aci d/ nono( 2- acryl oyl oxyet hyl ) succi nat e/ st yr ene/ benzyl

met hacryl at e/ N- phenyl mal ei m de copol yner 3¢copol yneri zati on 20 wei ght rati o:
25/ 12/ 8/ 15/ 40, Mv = 20,000) and 10 parts by weight of methacrylic

aci d/ nono( 2- B&¥{rayPofy-emh EhiskaEsfatad st a1/ benzyl

h I /' N-ph l eim d I I ' ' L gh | O:
251 12/ 151 151 30, " EeB0, Sob)oSs S Wt DR T EPrc8rnel B 0es By (<

by wei ght of idi peafmpeeykhritol hexaacrylate as the nultifunctional nononer
(©, 10 parts by weight of )

2, 2" - bi s(2-chl or optieesy| $ha abtgipedt subgitrats easoassembled into a

car bonyl phenyl)-1,2' -biim dazole,..10 parts by weight of 3 i

S oh SR e phat BRnel SBFE o S et otfe K oart s aispiay

2- benzyl - 2- dpgebbykagues: bs( &HIiahe narheyd )dugane-T-- one as the
phot opol yneri zation initiator (0), and 1,500 parts by weight of ethyl
3- et hoxypr opi onat eFasthesol neathaer resiideg sl GOECZA0nS wereogatdreriso as to

prepare a liquid radi,ation.sensitiv C ositjon.. The |iquid_conposition
was coat ed oﬁnEXBBF?QcB°SF189§O&£ é%%xéygéﬂﬂﬁdyﬁﬁp%EF%E%'oﬁn% %g?ﬁhﬁﬁater.
The surface ghelhfg RoSUDSEEAEE 1AW Phtiddf AdsSs@@h fi bl £84A; PEBYENELAY
elution of sodiumions forned thereon. The resulting substrate was

pr e- bakdd at pabte€rfiohasd hiigit & 1go legrdredorand acatrngsfeodth $avfagea film

t hi ckness of ;.0 3%1 ;hen, a bl ack spacer was formed in the sanme nanner as
10 in Exanplg 8™"PWfef %t he obtai ned substrate was assenbled into a di spl ay

panel and a displ aystgsttuwesycoasdyateds di$pl BYGMENT 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
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/meono(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(2—acryloyloxyethyl)succinate/styreﬁe/benzyl
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



defects such as sticking were not seen. Further, neither residues nor scuns
were seen in 15 unexposed portions on the obtained substrate, and neither
peeling nor loss of the pattern was seen. In addition, the pattergngng‘
high film hardness and a very snooth surface. Exanple 13 10 parts by

wei ght of carbon black, 50 parts by weight 20 of C.I. PIGVENT RED 177, 15
parts by weight of C 1. PIGVENT BLUE 15:4, 10 parts by weight of C _ |

Pl GVENT VYELL©44:%ReandGo 2y pas tisrdyamei hli@hidarbgiesibhakenas tike
colorant (A), 60 parts by weight of conpound having an urethane bond which

s a dlspersﬁﬁWP@ﬁﬂéd@nnane Di sperbyk-162), 70 parts by 25 melght of

nmet hacrylic acid/ ( I 0 I CC|na /st nel benz

met hacryl at e/ N- phgﬁgg ]?}@Hé{ @gg%l A 2"% Ei”il rlnz L}ﬁf!a%l éh? $P5E 0;
25/'12/ 18/ 15/ g9asMvsabd@rade) b?SuééIQaiwakabhn é@ét'@i':e resésuBacédbdatles by
wei ght of dipentaerythritol 30 hexaacrylate as the nmultifunctional nononer

(O, 10 part subsyrgdieghedog silica ($i0;) film for preventing elution of

2,2 -bis(2-chl hen 4.4 tetrakl (4-et ho

car bonyl pheny P% F[)"2 %’I% rﬁdcfé‘}%(? ésh %’rtsﬁ’o%/rv%? %ll%? substrate was

4, 4' - bi s(di eFE)é' -YHKRQ) aQng_@pbeﬂeﬂee: %H.CinﬁQes_O%rot asb¥oWebBhta ko tEkg #4304 56
of 2- - benzyl - 2- di net hyl am no- 1- (4- nor phol i nophenyl ) but ane-1- one as the
photopolynerhzaﬁmﬁhd|ﬁﬁﬁmﬂthiqkne%mdqf5000pamts by wei ght of ethyl

3-eth ' t d th t
7 qui 1 aci ot on SBREPEi o0 BBIpREREP bri TP ot CORpOSIY SHARR (dat el

on a surf@ceigf Exas@da® gl ass substrate by use of a spin coater. The
surface of the substrate had a silica (Si02) filmfor preventing elution
of 10 sodiumions WePRedhehebdeinethesutesinatngrasbassantledsingpreabaked at

900, Cfor 4 Bighey $a (hd L ASERY PO-E LAL BRMAE AT R4t gness
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. In addition, the
pattern had high film hardness and a very smooth surface.
Example 13

10 parts by weight 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.T. PIGMENT YELLOW 150 and
20 parts by weight of barium sulfate as the colorant (A),
60 parts by weight of vompound having an urethane bond which
is a dispersant {(trade name: Disperbyk-162), 70 parts by

25 welght 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'-his(diethylamino)benzophenone and 50 parts by weight



Then, a bl ack spacer was forned in the sane manner as in Exanple 6. 15
When t he obtai ned substrate was assenbled into a display panel and a

di splay test was conducted, display defects such as sticking werg t
seen. Further, neither residues nor scuns were seen in unexposed %@E R@ﬂs
on the obtained substrate, and neither 2 peeling nor |oss of the pattern
was seen. In addition, the pattern had high film hardness and a very snooth
surface. Cogparative Exanple 1 A black matrix was prepared in the sane
manner as in Exanple 1 except that as the dispersant, a 25
polyethylene?nbﬁ923bk9e§@@ﬁtba§@mquﬂkﬁ&kwnoqnhqkknwnhmﬂylEbmépe¢sé 24000,

duct of ZENECA LTD. ed A d
et hane bor P et A P g Bt P 0 58 ao o ST IR R 80 ke g

crystal cel |l pyasm yapareskh Pl NSRBI na 8 AaSaldb aiPherk fxeeat
that a solution Sgialned byﬁdlssoIV|ng 1965@ameigh? of the'digbersant used

above in % ntagetkerceppalssitieg prepaateovve cgnpicheradi{Blon os€my idmdesol vent
was used. Wen voltage retention of the liquid crystal cell was neasured
in the sane H@RR8F154%Pn Exanple 1, it was 71% 76 DEC 2004 57 Further,

when an acid val uepgg q_%ﬁ%?ﬁc&ﬁnglQthhﬁaQkﬁﬂﬁﬁﬁ?ﬂhe¥§ﬁ§f§QQW§f%P§§%a

nmeasured by a titration the acid val ue was 24 ngKOH g and
am ne val ue 9hasd7sulngkOhitg.bH Weer ft Aesphh aiometk s ubstheattaniaseassebked
into a dlsplagﬁﬁanel and a di_spl tesi was conducted, sticking . K occurred.

Effocts of (RUDFRTBAEI DAY T LiaFeal PR b ot (A BERIGEtIRher laan ck
resist i 0obohlEnPi BAGNY JE e dif! | 1HM 20 1thely AR £ 1040 @

di spl ay panel, does not cause display defects such as ™ sticking, has a high
degree of flbnehhaﬁaésst $0°0Vifites 4amienyes so as to form a coating film

having a 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 liguid 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%.



snooth pattern surface, hardly causes residues and scuns in unexposed
portions on a substrate, provides a pattern which 15 shows excell ent
adhesion to the substrate at the time of devel opnent, and cause$ 6nBH(t Hgr
peeling nor loss of the pattern. Therefore, the radiation sensitive
conposition for a black resist of the pBésent invention can be very
suitably wused in a black matrix and/or spacer for a color filter used 20
inacolor liquid Evyghar dW§9Pa?n &cdd orrliuendga i akiipe t vdkue defi tbe a

| d di
censi tive. colbaBrFraRts BFed BPRTR Vres CpaceoRts Pdi Aot LAFAL08) BFaREY-

contai ni ng atﬁlaaa&lal gaRlk wadP)2Ammakd@ld S04 Ubhe 5R$HE, vhGhedwas 47
mul ti functional nononer, and (D) a photopolynerlzatlon initiator, wherein

t he colorantmgﬁpHégntains an extender pigment in an anmount of 10 5 to 50
parts by |ght based 100 artsﬁgy t of the nent _and is
disperse by a dis ?ga REALRE dgF |ﬁﬁﬁﬂﬂ?%%ﬂ%$ﬁa%t gngﬂFBtﬁane bond
and becones gRgghel! @anken @nra)l@rdﬁéw@ftté@@nwaﬁ &8nhBated,aktd cking

t enperature of nhot ower than 150C for at least 30 mnutes. 15 2. The

conposi ti on ofcokrziem.1l, wherein the conpound having an urethane bond whi ch

is a dispers es a conpound havi ng an acid value of 5 to 25
nmyXOH g andﬁg% S%F gD&Fﬁ FHH g. 3. The conposition of claim 1,

wherein the conpognd f@dfiaugl@zm sHThi Nenge e o\éﬂlt%ri $of AiRRNSRL1ST
conprises a conpound having an am ne value of 5 to 25 ngKOH g and an acid

val ue ofl® ngROehg. pres&hé towposivnonperticalarly ivh@:n 85 sehbrleidn inttive

d h th bond whi ch d
Compound havPng 2By, RIBar SRIDHEH FOESP ohbr oL ERaNeBBECos Purte 25

conposi tion gkiekain®, lhad.a Bigh degher®f #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 neither 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.



the colorant (A) contains C.I. PIGVENT RED 177 and C. 1. 59 PI GVENT BLUE
15:4 and/or C. T. PIGVENT BLUE 15:6. 16 O EC 2004 6. The conposition of
claim 1, wherein the photopolynerization initiator (D) contai ns Eltn F?Wt
one 5 biim dazole conmpound (1) selected fromthe group consisting 8

2,2"' -bis(2-chlorophenyl)-4,4",5 5" -tetrdk s(4-ethoxy

car bonyl phenyl )-1, 2" -bii m dazol e and

2, 2" -bi s(2-bronophenyl)-4,4',5, 5" -t et rdidB{A- et hoxy

car bonyl phenyl )-1,2'-biimdazole. 10 7. The conposition of claim1l, wherein
the photopolynerization initiator (D) contains at |east one blimdazole
conpound (2) selected fromthe group consisting of 15

2,2 -bis(2,4-dichlorophenyl)-4,4",5 5" -tetraphenyl-1,2" - biimdazol e,
2.2'-bis(2,4,6-trichlorophenyl)-4,41,5,5" -tetraphenyl -1, 2'-biimdazole,
2,2' -bi sg2, 4y di bronophenyl ) ;4,4 .5 5' -tetraphenyl -1,2"- 20 biim dazole, and
2. 2'-big(2,4 6-tribromophiAdiation sensitivegmpnsiticn olria bildakol e.

8. The conposéi®p, ebmphdisy . ' 5 .phot qpol yneri zat i on
initiator (Dz further cont air%s?égagas%g%ﬁectoglo &?‘é}ﬂag’giaééf B49FEBRy t he

group consi stBh@oflkalicardphrones LompanNe heYitRg¢ua ceBaahNmBRBHe Ot her
benzophenoneal@gg( r adi.cal generati ng agent, a benzophenone sensitilzer and
a thiazol e-ba A NLPEetErerhEatlonoini t¥atoronpbereiontbk claim 1,

wherei n the @diﬁ?&&n@%#?'@on{& Lo tIES) i ses,at | east one selected from
the group consisting of a carﬁoxy -g?%ﬁ%?é%ﬁt%’rwf'ﬁﬁtc PofPnehoprg)of 4
car boxyl0gr dup-cc 6t pamitsgbyopelyrero4sdd ot IFPEFRAW by weight of the

black pigment and is dispersed by a dispersant containing

a compound which has an urethane bond and becomes insoluble

in a polar solvent when it is heated at a temperature of not

lower than 150°C for at least 30 minutes.

15

2. The composition of claim 1, wherein the
compound having an urethane bond which is a dispersant
20 comprises a compound having an acid value of 5 to 25 mgKOH/g

and an amine value of 0 mgXOH/g.

3. The composition of claim 1, wherein the
compound having an urethane bond which is a dispersant
25 comprises a compound having an amine value of 5 to 25 mgKOH/g

and an acid value of 0 mgKQH/g.

4. The composition of claim 1, 2 or 3, wherein
the compound having an urethane bond which is a dispersant

30 comprises a compound having a voltage retention of not lower
than 80%.

5. The composition of claim 1, 2, 3 or 4, wherein

the colorant (A) contains C.I. PIGMENT RED 177 and C.TI.



60 carboxyl - group-contai ni ng copolyner (1c). and a

car boxyl - gr oup- cont ai ni ng copolyner (1d). 10. The conposition of claiml,
wherein the multifunctional 5 monomer (C) conprises at |east onef §gf ot ed

fromthe group consisting of trinmethyE8l propane triacryl ate.

pentaerythritol triacrylate and dipentaerythritol hexaacrylate. 10 11. The
conposi t i oR IGMENTHBRUE Ifhet candfore ©ol orBEEMENY BeWRt BP n&- car bon bl ack
and/ or an organic pignent 15 12. The conposition of claim1l. wherein the

conpound havi ng an urethane bond which is a di spersant has

at | east one

property ouf, of e LRHIRIYiNG I Q,qerctllaeﬁn (12) widxdin fny¥ovided that it does
not have the properties (a) and (b) sinultaneously): 20 (a) having an acid

val ue of Sphmﬁﬁiamﬁﬂafxpatﬂqﬂeﬂnﬁﬁyafbrttﬁ20cogkikﬁg atnlieantapnae val ue

of O ngKCH/g, ( havi ng an anize value of 5 to 25
to 20 nyKOBAG: WP SOTPAPAdiéld

referably 8

KOH g.
{Seleghedyerom the B ORRC AR 5o bR aye

retention qfe noty | Ayl (3 hah SldpnePL PLET£7 8B §+ DL LOKEL (5baengRY

carbonylphenyl)-1,2'-biimidazole and

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

carbonylphenyl}-1,2'-biimidazole.
10

7. The composition of claim 1, wherein the

photopolymerization initiator (D) contains at least one

biimidazole compound (2) selected from the group consisting

of

15 2,2'-bis(2,4-dichlorophenyl)-4,4"',5,5"'-tetraphenyl-1,2"~

biimidazole,

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

-biimidazole,

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

20 biimidazole, and

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

1,2'-biimidazole.

8. The composition of claim 6 or 7, wherein the

25 photopolymerization initiator (D) further contains at least

one component sglected from the group consisting of a

benzophenone compound having a benzoin bond, other

benzophenone photo radical generating agent, a benzophenone

sensitizer and a thiazole-based hardening accelerator.

30

9, The compesition of ¢laim 1, wherein the alkali soluble

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
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15

20
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carboxyl-group-containing copolymer (Ic). and a

carboxyl-group-containing copolymer (Id).

10. The composition of claim 1, wherein the multifunctional
monomer (C) comprises at least one selected from the group
consisting of trimethylolpropane triacrylate,
pentaerythritol triacrylate and dipentaefyfhritol

hexaacrylate.

11. The composition of claim 1, wherein the colorant (A)

contains carbon black and/or an organic pigment.

12, The composition of claim 1, wherein the
compound having an urethane bond which is a dispersant has
at least one property cut of the following properties (a)
to (c) (provided that it does not have the properties (a)
and (b) simultaneously):

(a)} having an acid value df 5 to 25 mgKOH/g. preferably 8
to 20 mgKOH/g, and an amine value of 0 mgKOH/g:

(b) 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

(c) having a voltage retention of not -lower than 80%,

preferably not lower than 85%.



