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1 DESCRI PTI ON Bl ack Conposition, Black Coating
Conposition, Resin Black Matrix, Color Filter for
Liquid Crystal Display and Liquid Crystal Display
Technical Field 5 The present invention relates to a
bl ack conposition and bl ack coating conposition, and
a resin black matrix utilizing the sane, as well as to

a color filter for |igygdcpriyab displays and a
liquid crystal display having the color filter. Liquid

BIANSE Snpi SHH, ISk SRR RILFNFER, RN BiasP MMl CdI0BERE:

and characters, and for carrying out 1 nfornmation

f@fB@ﬁﬁﬁd:fpgtg% Bhipldy 2 il # ey Rigp! T esponses of 10

[1quid c nd are concretely “used in persona

conmputers, navigation sysigs; rljgui d crystal
televisions, liquid crystal projectors and liquid

Crystyge é?s@ﬁﬁlnv&g{iféln?él'bﬁgﬁo e%l%@i?mlﬁ%osﬁﬂﬁkﬁﬁ%%icﬁ‘%ﬁn;

Li qui rystal displays have a structure in
AR YL by ARSI
B hpld b BRplaf SRR RLER] ALRRPRAR SRORO R | ¢
b1 o1 E B dsply irg GRS BRUBHERRS i B R R
PSSR TR G R BIANER TG FaRLTRY Fifer o
liglﬁgﬂtrgﬁﬁi ariHd c@ﬁ’crgtgﬁausgcpiélﬁfegé.oﬁglscoﬂﬁ}gﬁggl.a{/%gtiﬂéf@{eﬁls,

e reglions carrying driving Ci

, ; - : _ . . ¢ . _
B R OGRS B ORE 10, B LS gt
&%géﬁgtun_nickel and al um num are used. The |ight
shading filns nade of these netals are usually forned

by vapor deposition, ' or vacuum deposition,
and the patterning of ?ﬁ%k?§?ﬁggﬁ ight 25 shade filns
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colors by using color filters comprising pixels having color selectivity.

In liquid crystal displays, black matrix is used as a light shading film for
shading the regions at which prevention of light transmittance is required, such as the
regions between the pixels, and the regions carrying driving circuits. As the
materials forming the light shading film, metallic materials having large extinction
factors, such as chromium, nickel and aluminum, are used.

The light shading films made of these metals are usually formed by vapor
deposition, sputtering or vacuum deposition, and the patterning of the formed light
shade films is carried out by photolithography. In a typical method, the black
matrix is formed by coating the metal thin film formed by the above-mentioned

method with a photoresist, drying the coated photoresist, irradiating the dried
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photoresist with ultraviolet |ight through a photomask
to forma resist pattern, etching the netal thin film
and by peeling off the phot o&esi st. The thus obtained
black matrix made of a netal “"thin filmhas a film

t hi ckness of about 0.2 pm and an optical density (0D
value) of not less than 4.0. In color filters using
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herein neans the’
like have been used. The black matrix using the light shading agent such as carbon

black or titan black is generally prepared by the following process:

First, a black composition comprising a light shading agent dispersed in a

~ resin solution is prepared. Then the black composition is applied on a substrate, and

patterning of the black composition is conducted by photolithography in the same
manner as described above. The thus obtained black matrix has advantageous
features that the production cost is low because the film is formed by the paste-
coating method and the reflectance can be made lower than that of the metal light

shading film. The "paste-coating method" herein means the method in which the
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conposition (paste) is applied on a substrate and the
conposition is then patterned by photolithography.
However, the OD val ue per a gnit filmthickness
thereof is nmuch |ower than tThose nmade of the netal
thin filnms descri bed above, so that it is necessary
to increase the concentration of the |ight shading
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A resin black matrix comprising titan black and a resin is also known (see
Patent Literature 2). The OD value of this black matrix is 3.0 at a film thickness of
0.9 um. Further, a resin black matrix comprising titanium nitride oxide and a resin
is also known (see Patent Literature 3). This resin black matrix attains increase in
the OD value by employing a titanium nitride oxide whose Ry defined below is not
less than 0.24. The maximum OD value of this resin black matrix per 1 um of film
thickness is 3.72.

Ri=L:/{I3+1.8(I;+1.8L)}
wherein

I) represents the maximum diffraction intensity when the angle of diffraction

201is25° t026° ;
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12 represents the maximumdiffraction intensity when

the angle of diffraction 20 is 27 to 28 ; and 13

represents the maxi mum di ffrgcti on intensity when the

angle of diffraction 20 is 36 to 38 . 5 The term"20"

herein neans the angle of diffraction of the titanium

nitride oxide determned by using CuKcz line as the
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shading agent used is not so high. Although a black matrix with which the OD

value per 1 pm of film thickness is 4.0 is described as an example of the above-
described resin black matrix comprising titanium nitride oxide and a resin, the
concentration of the light shading agent in this resin black matrix is high (the weight
ratio of the light shading agent to the resin is 70:30) in order to attain a high OD
value. When the concentration of the light shading agent is high, the adhesion
between the resin black matrix and the glass is not sufficient. There is also a
problem in that a pattern of the resin black matrix cannot be formed in cases where
the width of the pattern is small. This problem is even more serious in case of black

radiosensitive resin compositions., That is, in addition to the problem in the
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adhesion, there is also a problemin that the edge
portions have tapered shape or inverse tapered shape,
and the vertical edge shape gesired for the resin

bl ack matrix cannot be obtained. In fact, wth the
color filters using a resin black matrix, the problem
in that the 5 adhesion of the resin black matrix is

PSS, ISR, 0 B0, LGB Pk BB o
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3196 6[?‘1%’&1&,2@%1? ﬁlj:‘coﬁ'ﬁ] Tliltgr's]u]sin&az{%siﬁ%@cﬁ Iﬂz)m&pq}é{ ?{?g%h)ﬁl that the

Li teratur apanese Lal d-ope at ent

ddbekiah br iR resAPA0:6800% is gpn%%{fﬁlaﬁ il‘bafe %Zse%giﬂg metal thin film

Literature . apanese open at ent catl on
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Kbtk B2 Fordel Bk SIS opgBRRDESE Lo O OPe Tad 6. 10)
L
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(é%e%'i ?_ig\jes a highly adhesive resin black matrix that
I'brts’a high OD val ue which was able to be

Pl %ﬂ%&aﬁ@ gylgp%%eg@mh-&p%lgl @’Q&ht gk@%cgﬁ{&? @Ha@%ﬁ@szloﬁﬁ-mwss

usi ng suc coatin

td4x Which is thin, which has a high OD val ue
Badiso L ghl'y adhesive is obtained. As a

g L 1B PR Sl T 1 o 4022
(ngaeglﬁa%ts[,})x, may be attained 6 '
Patent Literature 5: Japanese Patent No. 3230800 (pages 1 and 11)
Patent Literature 6: Japanese Laid-open Patent Application (Kokai) No. 10-114836
(pages 2 and 9-10})
Disclosure of the Invention
Problems to be solved by the Invention

In view of the above-described drawbacks of the prior art, an object of the
present invention is to provide a black coating composition which gives a highly
adhesive resin black matrix that exhibits a high OD value which was able to be
attained only by metal thin film black matrices. By using such a black coating
composition, a resin black matrix which is thin, which has a high OD value and
which is highly adhesive is obtained. As a result, a color filter having no over-coat,

which could be attained only by using a metal thin film black matrix, may be attained
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by using a resin black matrix. To sol ve the probl ens
in the prior art, the present inventors intensively
studi ed to discover that the above-described object of
t he present invention may be® att ai ned by using a
specific titanic nitride oxide described below is used
as a light 5 shading agent. That is, the present

a bl ack conposition conprising as

#ﬂ%ﬁ%ﬁ%ﬁﬁgﬁﬁ W%ghents atitaniumnitride oxide, a

ratios \R1
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fractlon intensity of the titaniumnitride oxide 15
angle of diffraction 20, determ ned by using

CuKo ine,as the X-r sour.ce, ..is 25 to 26 , |2

r epr es¥h{® sthFrPéeﬁ?ﬁ&‘F‘Wﬁ%&upF‘?‘P‘gﬁai ok ROPRSitioy Campflﬁl@g as

ti.tani nitr i de when, the, angl e of diffraction

%ISP@S%T b ppicnte ) ad G B el iend fhsth SMdadolsnn "
he titaniumpnitride oxid

dj ff, t, t f
RisasivgR c')sﬁﬁgﬁng & ?épafrysm?teg%y Fippgis (s 350 The
BRRo SO T SlRgn T hrasesia et B pb @ below:
d sin X—ra nt ensit
RaM%Tém‘nghﬁelpr:szgﬁeg L; Ithe Equa%/i Ions (1|) Zmd

ow, respectively, .satisfying the relationships

re ted by Formul ae @@) and (4) bel ow
R1= |3/{ 3+1. 8(11+1.812)) 3( 25 R2=12/11 (2) R1>0.70
(3R1°@8E < R < 1.80 (47

0.85<R; < 1.80 4)

wherein I; represents the maximum diffraction intensity of the titanium nitride oxide
when the angle of diffraction 26, determined by using CuKc line as the X-ray source,
is 25° t026° , I represents the maximum diffraction intensity of the titanium
nitride oxide when the angle of diffraction 20 is 27° to 28° , and I represents the
maximum diffraction intensity of the titanium nitride oxide when the angle of
diffraction 20 is 36° to 38°

The present invention also provides a black coating composition comprising
és indispensable components a titanium nitride oxide and a resin; X-ray intensity
ratios Ry and R represented by the Equations (1) and (2) below, respectively,

satisfying the relationships represented by Formulae (3) and (4) below:

R|=I3/{I3+1.8(11+1.812)} (1)
R2=12/11 (2)
Ry >0.70 3)

0.85<R,<1.80 4)
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wherein |i represents the maxi rumdiffraction
intensity of the titaniumnitride oxide when the
angl e of diffraction 20, determ ned by using CuKa line
as the X-ray source, is 25 tlo 26 , 12 represents the
maxi mum di ffraction intensity of the titanium nitride
oxi de when the angle of diffraction 20 is 27 to 28 ,
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9%%@6 %éwﬁ’”rb&]a R R e A Sy a——
st al figf;ﬁa tfoa .P@ng&g@%% t he above dgscglnatgd coI or
f | t B th t t
@af%%c&weégt 3 a0t Thon whi &%?322 . EYZEHJ’” v
SSPSZ%?P%%%MQ' et SO roi s smatsix By st dyom the
%hln fkln1b ack.matri ces be obtai ned. Since. the
Ak goatipg ORI &40 T RIESEPH Y BRaRe A COLOR Gl fopHaquid
Gi58al iR, Wi o toe Bl Smarishs 'aﬁq?weécrh?ﬁqé@%iaﬁgmamx
qﬁéteﬁgﬂfllter aV|n no over-coat, which coul d

i erylaly aheyexlesgtberl colprdler fotiquid

%?Clk trlx rray be attal ned by using a resin black
TR P'BY- virtue of the present 20 invention, the

necessity to forman o oat. is elimnated, so that
t he present A VAR@ETIUS 7 thq%ﬂ&rlé‘éqnlnyncont ribute to the

preventjon of decrease in the yield and to cost
Fedudty B pF??C‘?tH’éV?S'PB&L?CIPlF‘@WOG?m%%qf’é’al?osﬁlqﬂt%blgh gisess highly
de for. Car I nvention The bl a
LA %&%ﬁa% XbiHabigh SHSHAlS Hbishoras sble o be
ont gi ns at 5 light shadjng agent, aresin
Ak 3 @n fetaﬁ?%&m GBR BRBEF AL B SRR oSings e bl
form ckt in filmhaving |jght shadi ) )
CBFB’B 199 ac E& tq be prisprtanysatign c%lfﬁ’s‘ffl adesn b I@ﬁgmatrlx which

@Wba' i o< et Bt o 'p@% S GRS Seoipriater having

oqrelt'—cgatt] aw ic 0183 %e hltherit:ohastt ne onf} by using a metal thin film black
matrix, may be aftained by using a resin black matrix. By virtue of the present
invention, the necessity to form an over-coat is eliminated, so that the present
invention will greatly contribute to the prevention of decrease in the yield and to cost
reduction in the production of color filters.

Best Mode for Carrying Out the Invention
The black composition according to the present invention contains at least a

light shading agent, aresin and a solvent. The black coating composition is in the
form of a black thin film having light shading property, which is formed on a

substrate, and contains titanium nitride oxide as an indispensable component.
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i nvention generally has a conposition represented by
the fornula Ti N, , Oy (wherein 0<x<2.0, 0.1<y<2.0). The
present inventors intensiveLg searched a titanium
nitride oxide having a high i ght shadi ng property
to discover that the titaniumnitride oxide with which
5the X-ray intensity ratios R and R2 represented by
t he uatiqns (1), an 2) . bel ow, . respective|ly, satisfy
the Fﬂ}%{%ﬂ%ﬁ*ﬁ@e Pé‘g‘F TN BohtsBedie agent mthe peesenl
.bel ow. Rl =| /{I3+1.8(11+1.812)}(1%WR2:I2/11&%% 10RI. >
igvensionzenerally aspocomposigion agproveated by the foprapla dd P s(wheaein
Xi diffraction intensity of the titaniumnitride
(ggfagyguﬁﬁ Phe angl e of diffraction 20, determ ned by

using . CuKa line as the X-ray squrce, .is 25 to 26 ,12
repr resenhigveRiQE siFRsialy Pogrghied A titaniwm gitride gdphavias a
angl e of 1g_diffractiqn 20 is 27 to.28 , .and 13 . )
hl&pﬁf Yight hading orenssty fa fisenver i (e siaT v siftdg gxidopdth wiigh
angle of diffraction 20 is 36 to 38 . The above

the Xctiay fetensity uatiasdth and Roiraprgecstsd hyethe Fquatias (1) and (2) below,
above-nentioned Patent, Literature 3 in which it is
resetiyehn gatisy theyrplatipnghips reprpsented bythipamplag Brand kb helepmt
shaqgg% 5r%§ert . However, the present inventors

di Beoodbad-8Ivat-8Y opti nfl2i ng the 20 producti on
conditions of the titaniumnitride oxide taking the
EqBetln (1) al one into (Qonsideration, R cannot be
made | arge with good reproducibility. Therefore, the
prBs@ﬁFﬂ?nventors intensﬁﬂely studi ed other paraneters
to discover that the above- described Equation (3) is
saPB3ri Ra<Wi%fh good repr@ducibility when the R2

defined by the above-described Equation (2) satisfies
whesein hiowtesrst the preerinmem slifligptieuintensity ¢ the Hapim nigride oxide
titaniumnitride oxide satisfying the Equations (3)
véiea theyngleof dilfractipy PR, dstramineg haygising, Culirelineas the Kl-eglsource,
.matrix according to the present invention may attain
192 §h20D. Larpresa the measpimdliffrapiien iatsnsishvhe the angle of
the |ight shading agent 9 in the black coating .
difdieploen 26 527 N9 23 r.cand|ls repragents thsimaximpmidiffeeiiointensity

\Vah%fl%’rled énrs]g e cgfodiffraction 20is36° to38° .

The above described Equation (1) is described in the above-mentioned Patent
Literature 3 in which it is described that the larger the Ry, the higher the light shading
property. However, the present inventors discovered that by optimizing the
production conditions of the titanium nitride oxide taking the Equation (1) alone into
consideration, R; cannot be made large with good reproducibility. Therefore, the
present inventors intensively studied other parameters to discover that the above-
described Equation (3) is satisfied with good reproducibility when the R, defined by
the above-described Equation (2} satisfies the above-described Equation (4).

By using the titanium nitride oxide satisfying the Equations (3) and (4) as the
light shading agent, the resin black matrix according to the present invention may

attain a high OD value while keeping a low concentration of the light shading agent
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the present invention may secure a high adhesion.
Further, since the resin black matrix according to
the present invention has a high OD value per a unit
film thickness, the practic&l OD value (3.5) is
attained at a filmthickness of not nore than 5 0.8 m
Asa result, a color filter having a practically
bIefIatness maybe attained .e sin

n, usin
ls%ﬁeﬁﬁlaﬁﬁfqafl&g e D e Hati B afeordipe o
cover.ed sur t hat
B{esgrﬁﬁ%‘feml%mﬁya g%ily 56 ?ert{;?roﬁn%ﬁhe &sin Rlgek
etita Jun1 itride OXIde atl f the Equat,i
rpalix ageefdins o Bheyprestih i wiondas 3&’4 (ﬂﬁvé@e P81 2k
o0d esi on, |n bl .ack nat ertlca
tEﬁE@ it P@ﬁféca@gﬁ SO Stened 7t 1 BRkaYof Brmore than
e cur n fl duri ng the i rradi n wth
g ? és %&e&l‘f @&OE’F‘B @itﬁﬁ% VARG § Practicallz acqs?ata@is% f?ﬂﬁ@ess e
ortlon of . the fjl n spit of the fact that the
al%ﬁﬁﬁfi eﬁ%ﬂf%ﬁ‘%ﬁ 4@%@%@MW$ ut w&wespoqthe film
due t %he .OD va%ue th%% the ggchanlsm
t her efodlrt §W‘°ﬁ iscouqredh sURrisingly; datgHith @ plotpscpsidive black
i nyventors presune, that the radicals generated b

cpating copposition sonaining the fitaninm pifde px %Sattﬁ@%tb@%quatmns 3)
on of the film bheca se t he tltanlun1 nitride
aaal(%k rue@&lqnﬁoﬂhf-'emgh% @Hh%gl,ﬁﬁeﬂpblaﬁlémree

t hat transn1tta e of uI ravi ol et
hezéglgéf@rtmt gfige portipns mag e pbiajned; o T Sgﬁ'é‘icakl%?dhattgﬁh% gwingof
usual |ight shadl g ents, and its ability to
ﬂi“? bn fipang the frgagiah Jaé%ds BAPY M@em%lﬁ?lé)apraﬁ:eénlwtthp
i.s much | ower than those of the usual i
leweronqﬁtjora@féh% lm,zin sm%om% %Ft that @ﬁéﬁgh'yhar%ﬂw%acms ﬁhg lower
required o be nore th and is preferably not
pogian ofi{hsiin der t9dbehigh QP H?]g‘ﬁer Although ﬂéﬁ‘emﬁﬂ}?nﬁé'i thereof has
attalned at _.the same concentration of the |]i
nehygibsen daahied, thopreseat igyerdprsipagigmeithat thegradicaly lgéwréﬁad by the
car.riied out, under condjtjons under which the X-ra
inradiatieny wigh Hghtidatiyee 1pte the lpwey pgre*lonpﬁ the f»tmrbfyalila@t%éawm
ratio R2 becones not nore_than 0.85. Therefore, the
nytridg gxids pasdsin e prssenpinventien hag ﬂ&ﬁ‘rl@fﬂﬁﬁfﬁ%ﬁ hatdy theor e
than, 0.99. The titaniumnitride oxid
trapespapesiultyiolst lighy (qsa%eﬂbﬁ e\ @@)) IRhIEgﬁ'athP& ﬂma‘;/ of
be produced by appropriately adjusting pr.oducti
thepsyablight shadyiz aggptsiand(Rbits@bility to H@@H@.r@@w%lagm@éatpé by the

and R2 fall w.thin the above-described rangnes in known
irradiation with light is much lower than those of the usual light shading agents.

The X-ray intensity ratio R is required to be more than 0.7, and is preferably
not less than 0.80 because a higher OD value may be attained at the same
concentration of the light shading agent. On the other hand, if the production is
carried out under conditions under which the X-ray intensity ratio R; is too large, the
X-ray intensity ratio Ry becomes not more than 0.85. Therefore, the X-ray intensity

ratio R is preferably not more than 0.99.

The titanium nitride oxide having the above-described X-ray intensity ratios

R and R; may be produced by appropriately adjusting production parameters so that
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producti on processes of titaniumnitride oxide, such
as a process in which titanium dioxide or titanium
hydroxi de is reduced at a high tenperature in the
presence of ammonia (see Jéganese Lai d- open Pat ent
Application (Kokai) Nos. 60-65069 and 61 5 201610);
and (2) a process in which a vanadi um conpound is

ik 2 ety e o s B it re bR YR i kmown
PR Ested of BT RERRC 0k, AT %{éCES%T‘]‘%%i@fBﬁJm
F8tigk 5 MRhfim hBubhle BLSRESH ald %ﬁﬁ?‘a%%%*ﬁ%éﬁ% Fsoe of
A Bia SRS AioBh PrraRotpalliadih Qokiiiras -5 30 % 61-
Hsgof i{bﬁr&ﬁ?ﬁﬁ?ﬁqﬁéﬁﬂ Pa Pifihf sl ?% bl P
dififigd P it e Eeebing e RETRRE Bieff tr?éf‘?“gthher e
ERetelFOTE ﬁgetS?rl@’tegﬁgﬁpi?ﬁln%ﬁ%ﬁ Jaincs Leigkane R pppiiGation
@fﬁ"&aﬁmgl G %rgh%gssjii} Pt BHores
t%%ﬁl'nr”ra{r@ r@ﬁf@&ﬁﬁ#@% égg’qaésd s P Sy Hyeand ko
FRTHE UyBesey hedahpve by REato e ahestog it b e REpe

| aﬁtﬁﬁlﬁﬁ” b Biaerione e defgraal. | loe@ecteh kgt 52

FRPPGLoLE 3é &ei‘ggd?rh@ i aimions i et e K and the
SesR: dbithrbgein: %nﬁzﬁeﬂyééa%% lger b et tine
E‘? %tr %&(@ 0S| t [ o acco 2 de ts%yt he r gﬁ@gé al;?grﬁg%ln?t?lde
PR eiew%%%yh&e&ﬁ?{y%t?ﬁsﬁiw% Wilkin the ranges
JRFned St pr s Ronated o R S “%n%‘%%f%‘%? = o
b A e A 092?‘%3}1 'gfrﬁ?rgf B f“ﬁ‘i‘a&? P UPaplgeity.
o e RREion SRR gy SoPRa G oF A TR b RRECaong 09
h\?aﬂlgca tﬁorl.]lgh e condfflmns are no? restnycteg%here 0. &%&?ret%r{:%ndxgons for
producing the titanium nitride oxide having the above-described X-ray intensity
ratios Ry and R within the ranges defined above are described in Examples below.
The black coating composition according to the present invention preferably
has an optical density (OD value) of not less than 4.4 per 1 pm of film thickness.
This is because that if the OD value within the visible wavelength region between
430 nm and 640 nm is not less than 4.4 at a film thickness of 1 pm, an OD value of
not less than 3.5 is attained at a film thickness of 0.8 pm. The OD value is more

preferably not less than 4.6.  This is because that if the OD value is not less than 4.6,
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"OD val ue" herein neans that cal cul ated by the
equation bel ow using, for exanple, a

m cr ospect rophot onet er ( MCP %OOO manuf act ured by

O suka El ectronics Co., LtdE. OD Value = log 10(10/1)
5 (wherein lo represents the incident light intensity
and | represents the transmtted |ight intensity).

R Duh TP 08 RS kel KSR Sl ob MR i Rhter. The
83 b i o Bl et P BB R ShE0er ol o
e OBl TR bt oty PR ABEL 0, B
Fovedd VA © fietflhet or “of primary particle s less
GtEin b sn U B RPCHmt eviol = | Reaedls nete S

f or med the surface of the resin black matrix, or
l{giléﬁﬁ?%&y y occur, which is not preferred. The

ng‘gﬁff%[titﬁ%uéﬂiﬁﬁ%éﬁ %‘5%?@21h?%%‘5‘%ﬁ%ﬁH%%ll‘%ﬁc{ngﬂr@f%g%@*%ad
N . . Y
Hbele S Bes PR SRPoR G R mbr e BR T R g8 e
o S 0SB 3,k 1 Bl SR e
A5 B PSSR o Sl et N e
s ik sk hufeamed HROWREEE I i e B8t
(B D S teeendF0is 8P TR R cisbeRp b ke ot A€
i?reglg%ﬁri]tg%aﬁ% @Mﬁggtﬂeggr c%rg . l%s%?&tﬁ{trigf%tt%eﬁke may
It _ ~OXI 'S e's , a method in
R e
t . ' .
RS PP DR P I Sk By LS € e

viscosity of the black conposition. That is, a
rrsngf g‘?ﬁe'havi ng a high viscosity may preferably be

TP 943t 5ERE e 501 o e

bl ack CO
ALY oRe BF B2 important factors. The reason is that resides in the specific

gravity of titanium nitride oxide . The specific gravity of titanium nitride oxide is
between 4.2 and 4.8, and precipitation of titanium nitride oxide in the black
coﬁlposition containing titanium nitride oxide is problematic when the composition
is stored for a long time. Methods for preventing the precipitation include a method
in which the particle diameter of the titanium nitride oxide is made small, a method
in which the viscosity of the black composition is made large, and a method in which
the storing temperature is made as low as possible. In these three methods, the
solvent largely influences on the viscosity of the black composition. That is, a

solvent having a high viscosity may preferably be employed in order to increase the
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viscosity has a high boiling point. If the boiling
poi nt of the solvent is high, problens in that the
drying is slow so that the éoduction efficiency is
decreased and that the solvént may be left in the
bl ack coating filmformed fromthe black 5
conposition, and so on may occur. In view of the

888 f B bReRLFIAR S0056R AR MDA i

TR b AERY b | DR IR P g

S P ST  BR AR 0ny W
' R0 [ il

R S DR 053

ﬁtﬁ)glgﬁ%’?i 511,”519@%8%%%(&5&. of the resin is sufficiently

a ’sol'vent Having a boiling point of not |ower
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e sol vént “having a ng  point

:@{Sﬁ%afo}‘rhé& OSie fé 13 1ir%;{ﬁﬁgqig gIﬁt"ikoQr R 1 §0°E NSbHlfs in the rate of

ene ‘gl'ycol "bu
RRE PRt AL e BFELE" T should beppist
PR affostl ok B ARR RO RSN e,
DEREPURN o Gl o e PO i g o, Om e
R S S S R

qg{?ieré! ot%tléh)rg)énféﬁ.i nﬂ"tﬁ%{f‘ﬂ&%i lis?lﬁgl%ﬁ\gitl?aﬁqm.ﬁt[-s,%rggfeggtion of

e resin to be use e presen

tiet%%ﬁrgéfétg{de g%@% Iésf]]?lﬁ%f E)S%dgprd A ;Er%(ﬁp@s ¢ glre SBREA 18 Boilife

Ive

ABHEPRFSASORTIIL U ok % B e e

Gt 4653, B 5 PSR, g i Lol
SRR R I s
selected and is not restricted.  Usually, the amount of the solvent is about 95 to 60%
by weight, preferably about 90 to 70% by wéight based on the entire black
composition. The viscosity herein is the measured value at 25°C, and the
measurement is carried out by using a cone-plate viscometer or the like.

As the resin to be used in the present invention, resins used in known black

matrices may be employed, and either photosensitive or non-photosensitive resins
may be employed. Preferred examples of the resins include epoxy resins, acrylic

resins, siloxane polymer resins and polyimide resins.  Since acrylic resins and

polyimide resins are excellent in heat resistance, shelf stability and so on, they are
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In nost cases, acrylic resins are used in

phot osensitive resin conpositions. In that case, the
phot osensitive resin conp05|é|on at | east conprises an
acrylic resin, photo polyné i zabl e nononer and a
phot0|n|t|ator 5 Exanples of the acrylic resin

i ncl ude copolyners of a plurality of acrylate(s)

ARl A E;F(Zz:r)sllegf o oand EZC?W;? es such
ot ﬁ?ﬁ%%é%ﬂfféc?wﬁ?%cs "?ils%dé%P%t%%”‘éélﬁa%e% oSidBRe
Iﬁaﬁﬁa R EFS s aRfi Rt B Badia TRMGRY %?%?@%C@Zn’égm
R ?fi@%@ﬂ%ﬁ%ﬁﬁéyﬁtﬁ%ﬁl&ﬂ%ﬁ o ﬁ'u'cﬁ ey rone
Zn?}e "Rt I sl R oGP P Y et
FelE e STl R FotSncthud doiEie o Bk tltes and
Iﬁ P rlsf Bk R R, el e 8N R GRd ROy
P oty el e ARy R el m%ﬁlhé%?‘@?l%ﬁ& %§§23§ Irfi%ld]
de %lﬁteéba‘éﬁg 9%3?8@9%%@6%&9 S Py s e
136 ”thﬁ&@flﬁ%ﬁ% i Z‘%&W@Wﬁ‘c afhe ag?PO%?f?%?%n Sthsr
S“Ch e bt S ene PR TSp e RS ARb oY Blig Rfers and
fﬁmafl? it eMetsr ot ik BleBGioH B e wflvicT AN Re R lweidlf average
rﬂ@%@ %@p@ab%q%ﬁg‘? éﬁ)@dpgq?! a|togpt abeﬁggphenone
o Z?‘?%‘éhﬁfi@a&“)@?h% 5@8?"#&3’ |t BAR AL, ifupctional or
RGP b Rmer Bty b8 ubdl) FRAHbS of B Thb gL ?ﬁg’“’?‘n
5300 PRl agcpy@aﬁgteﬁme%cagd@gﬁﬁ@eeﬁe AL BN | ©

con aln-epexy gro

dﬁrgf{rylls@taﬁg g&@@g@p@g@og g_ B8Rk 14 W8Sk SLANER Rhtaldify BhicK

alicyclic structure(s), such as dicyclopentane diene, and acrylates containing (a)

polycyclic aromatic ring(s) such as fluorene. Examples of the trifunctional
monomer include trimethylolpropane triacrylate and pentaerythritol triacrylate; and
examples of the multifunctional monomer include ditrimethylolpropane tetracrylate,
dipentéerythritol penta- and hexaacrylates.

As the photoinitiator, benzophenone-, thioxanthone-, imidazole-, oxime-
and/or triazine-based compounds may be used individually or in combination.

To the acrylic resin to be used in the present invention, (an) epoxy
compound(s) and/or (an) epoxy curing agent(s) may be blended. The acrylic resin

may contain epoxy group. By blending these, the solvent resistance and heat
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Exanpl es of the epoxy conpound to be used include

bi sphenol A type epoxy conpounds, bisphenol F type |
epoxy conpounds, phenolic nﬁ%olac epoxy conpounds, |
cresol novol ak epoxy conpounds, trishydroxyphenyl |
nmet hane-type epoxy 5 conpounds, alicyclic epoxy

conpounds, glycidyl ester-based epoxy conpounds,

Blidtah Vg QQ@?&%@% rﬁwie e(l}%gunds, het erocyclic

epoxy compoun cont ai ni ng epoxy

Such e AR Ao bR Bhe AL EIRAPRIER cpory

SR LR AT S s
A R el YRRy S o PR Melld BT RRel ©
SNEIRLORE( 8 ch I BbORISER IR P oy comppnes

A Dats o TR R deteosiflc B XERBPunde and fgrene

; j resented by the Formula (5) bel ow
Cgé{agﬁﬁn%f@r"y%%ﬁ’g{é‘ﬁds%t ituent. } NH Rz- NHCO Rt - CO-

| e b Pl o RPYR s ol ol QL RPURRER, Al
B ot S L L B or oo B R Bl BB imey be
ué%fmé%tﬁhﬁ%@g%%dﬁ itsg‘%lf%va ueﬂr'?tE algsf% pﬁ%g%%%eﬁi ﬁg (a)

ot et SORUAEAh DR hnay PRI FochlsRPhshe e (E B
iﬁ\ire%ihr? Grel B m84 %%gd usBhd Nﬁgl{%ﬁé&?ﬁﬁ?%&hs ba,ingiéﬁée‘g)irmed by

t er phenyf | nar%ht ene, p nyl

[ Sl ] j en :

B B R e bRy (AT RRE | TR polyamic
Li : . . _

S 1 eyt SRRy BT QIBREL o
UhEMpgknt of heat resistance, R2 is 15 preferably a

-C30 divalent group contajning (a) cyclic
hydr ocar bon(s), aromatic

NH—R2—NHCO—R'—CO—

| (5)
(COOH),,

In the above Formula (5), n represents an integer of 1 to 4. R represents an
acid component residue and is a trivalent or tetravalent organic group having at least
two carbon atoms. From the viewpoint of heat resistance, R'is preferably a Cg-Csp
trivalent or tetravalent group containing (a) cyclic hydrocarbon(s), aromatic ring(s) or
aromatic heterocyclic ring(s). Examples of R' include, but not limited to, groups
derived from phenyl, biphenyl, terphenyl, naphthalene, perylene, diphenyl ether,
diphenyl sulfone, diphenylpropane, benzophenone, biphenyl trifluoropropane,
cyclobutyl, cyclopentyl group or the like. R represents a divalent organic group

having at least two carbon atoms. From the viewpoint of heat resistance, R%is
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ring(s) or aromatic heterocyclic ring(s). Exanples of

" R2 include, but not limted to, groups derived from

phenyl , bi phenyl, terphenyl , .naphthal ene, peryl ene,
di phenyl ether, diphenyl sdﬁfone, di phenyl pr opane,
benzophenone, bi phenyl trifluoropropane, 5

di phenyl net hane, cycl ohexyl net hane group or the I|ike.

PR A CECs5 SRRRA et bRl Byt Blbban(o), aropjage
R or AR RSB i 0)® Al SoR A, ifinc? il o,
O B it b Rertyl R Gy MRS pBE AR ey
B, P01 MBS BERY Dot RS0 Phonkt LRAGET bfTlioropropane
BN okt QTR Byt BB P el S ORI B9 bdriting the
Fohafl B IETLRRROMR Move DD b AT AR 25 BER ier

S A RN R
U AR hia iR L OIS S 4R 2R3 .
Vi nylp, RREA e Yind h%flgiég geéxggrg%éfmiyﬁﬁgé r}ﬁ%ﬂg 508

or an organi ¢ group se

RS Ve o O s
A R A g8 A g

PR el it U
R SR b e bl PRI MRysilanc is o
PRERU hRBRLY By IR RHow L BOBRALOF) o5y st ane
Ry e niZh i Tane and -

AR i s T T
BleBg S SREIIRY, BE R bl DRGRTBAL Ao rb B i
HPAERh ¥S 8l EreBRE o sRle¥ Rl SroRPARRANSRE Brepresents an integer of 1 to

3). Specific examples thereof include, but not limited to, methyltrimethoxysilane,

dimethyldimethoxysilane, trimethylmethoxysilane, methyltriethoxysilane,
dimethyldiethoxysilane, trimethylethoxysilane, vinyltrimethoxysilane,
divinyldimethoxysilane, vinyltriethoxysilane, divinyldiethoxysilane,
phenyltrimethoxysilane, diphenyldimethoxysilane, phenyltriethoxysilane,
diphenyldiethoxysilane, y-glycidoxypropyltrimethoxysilane, y-
glycidoxypropyltriethoxysilane, y-glycidoxypropyldimethoxysilane and vy-
glycidoxypropylmethyldiethoxysilane. These organoalkoxysilanes may be used

individually, or two or more of these may be used in combination. Although these
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thereof may al so be used. Hydrolysis nay be carried
out by adding water to the organoal koxysilane and
allowing the mxture to rea at a | ow tenperature.
Hydr ol ysi s condensati on nay be carried out by adding
water to the 5 organoal koxysil ane, heating the
resulting mxture and distilling off water and

Stoaialloxysifa@Es MBLbONSIQL X&ily%,re? RldrolEae hﬂc’éh}?drollysis condensate
ta ded. Tt i

condensation, an acid catalyst nay be added. S

hefeoPmay kb Bl usddo Y‘@I{yﬁfolysﬁ@mﬁ% Be EfBeb B ARGVt tBAR
as it is because it is unstable to noiSture and is

cﬁﬂgﬁiﬂaﬂm&iﬁﬁh& ¥&d alldwihg tRGhixRE tPlh@Et 4 RvHRERMture.
organoal koxysi | ane hydrolysate in the black

HPdBRSIs cbAdnBATAURS, bOMR dit BY a8ARPRARPISHEUCH as

water 10 and al cohol may remain in the bl ack
&ﬁﬁmﬁﬁiokyﬁﬁn@',\/lﬁhﬁﬁg 1R Yesuft ik Qaé btdidaliag bt watk¥ 8130 alcohol.
t hese viewpoints, 1t is nost preferred to use a

FoLIROhYRbISSiS ANTBARE §s cbndeliSitioR MR catdWie oy ¥R -adhdll. Tt is
a

the present invention, as an adhesi on pr onot or,

£ PRFEHAH, Reweng, 18 uss e fMBalRORi ARG & 1§ BERRSe R %%Ehble to

doubl e bond in a single nolecul’'e and having no 1

BibisAR®Andik _mqglmycth@. uggSlnot aberr&PIBRRY BE o486 AIROXysilane
adhesion wth glass substrate at its siloxane noiety,

1Pdafdin theoblhdlecdnisdsitichHeOM981dBoiGAE BORpSRIRMCh as water

oubl e bond, thereby inproving the adhesion between
dnld@ddhaciaf RalainG the bRcRBSmpARI@ Fhkh ndHRabadRting defects.

Further, since this conpound does not have an active

ErbhAfi®le vidviibints, it is rilAe prefifeds utth RRBMYsidcodRRbRMnsHE
as deterioration of shglf stability ofythe bl ack 20

red¥RORvEdtdR. or the generation of residues during the
patterning. This conpound is represented by the

For myh #he(phdseReinoW¥tionN sk SPABESHEpRXRIR] £8ohPRindHaving a
include a reaction product of

Sofand-HoadbA@R EABYH-Lhdbh AESIO Yo 1h Q%6aRE: MORcdlelahdB8ving no
equi valents of glycidyl nethacrylate. 17 RL Ri UHRB%B
szt gfdud thayBe usdll- OThiSicomBotndexerts adhesion with glass substrate at
its stloxane moiety, and binds to the resin through the carbon-carbon doubie bond,
thereby improving the adhesion between the black coating film and the glass
substrate. Further, since this compound does not have an active silanol group, it
does not bring about a problem such as deterioration of shelf stability of the black
compositibn or the generation of residues during the patterning. This compound is
represented by the Formula (7) below, and specific examples thereof include a

reaction product of bis-3-(aminopropyl)}tetramethylsiloxane and 4 times equivalents

of glycidyl methacrylate.



CH2 =CR4AR6 C=CH2 n (wherein each Rl independently
represents hydrogen or al kyl group (preferably CI -
C4); each R2 |ndependently represents an organi c group
cont ai ni ng am de bond, &e bond, ester bond or

ur et hane bond; R3 to R6 |ndependently represent al kyl

5 group (preferably CI -C4); and n represents an
integer of | to 3.) Preferred exanples of R2 include
the foR®w ng organic groupgr1 - COOCH2CH( OH) CH2

N- CH2CH2CH2- - COOCH2CH( OH) CHR - COOCH20CH2CH( OH) CH2
NefFH2ed2 CH2 - |- Q80CH?2 ﬁ#&CHSgE%Q@g4-CO N- CH2CH2CH2 - CO

- &OMHCrBbCH2 (OH) W\

C(]\IHCH20 HCH2 0 CH2 CH( OH) CH2 (7)
“GOON 6CHZGU((}|)CH2 18 In the above

[..Pu-l_— pr ¢pglene p CH2-) may al so

pr ef%e % l;Qanot a - %[@;%%'ﬁ@ne group, and

hydroxpgropylene group (-CH3RH(OH) CH2-) may al so

preferably be another C -C6 hydroxyal kyl ene group. The

above- descri bed adhesi on pronotors may be used

(wWheicH SR |ﬂ13in&3beﬁd¥ﬁtlg kepreseRhSdBfer mﬁ@fomipk@agbwr

conblnatlon Al't hough t'he anpunt of t he adhes
Cy); each R’ independently represents an organic group containing amide bond,

imide bond, ester bond or urethane bond; R?to R® independently represent alkyl
group (preferably C;-Cy); and n represents an integer of 1 to 3.)

Preferred examples of R? include the following organic groups:

—COOCH,CH(OH)CH,
/N"""' CHzCHzCHz—
—COOCH,CH(OH)CH,

~—COOCH,OCH,CH(OH)CH,
_N—CH,CH,CH,—
~—COOCH,0CH,CH(OH)CH,

/N"’""‘ CH2CH2CH2"""
—-CO

— CONHCH,OCH,CH(OH)CH,
;N—CHchZCHz—

— CONHCH,OCH,CH(OH)CH,

—COONHCH,0CH,CH(OH)CH,
/N_" CHzCHzCHZ—
— COONHCH,OCH,CH(CH)CH,
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pronotor to be used may appropriately be selected and

is not restricted, it is usually about 0.1 to 10% by
wei ght based on the entire kﬂgack conposition. In the
bl ack conposition according t’o the present invention,
the weight ratio of titaniumnitride oxide/resin is
preferably within the range betvveen 75/ 25 and 10 60/40
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y m X1 ng thése nateri a
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new advantageous e
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resolution Is ecreased even I eve op
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tﬁ’zgtﬂ?é @deamé it H@t decreased.

By using carbon black as the other pigment, the decrease of OD value of the

black coating film may be minimized, while the resistance and color of the black
coating film may be adjusted. That is, since titanium nitride oxide has a high
resistance while carbon black has a low resistance, the resistance of the black coating
film may be controlled by controlling the mixing ratio of these materials. Further,
by using surf;ce-treated carbon black as the carbon black, more freedom in the
control of the resistance may be given. On the other hand, as for the color, since the

transmitted color through titanium nitride oxide is blue while that through carbon
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conbi nation of titaniumnitride oxide having a basic
surface and carbon bl ack having an acidic surface. In
case of using carbon black, .the content nay
appropriately be seIected,1 nd is usually about 5 to
20% based on the weight of titaniumnitride oxide,

al though the content is not restricted thereto. 10 The
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Illortrdggr'e%teh gpe%nVY'fEl% de]vél v\ﬁl‘hg tf?neteg%Xte}lﬁ?edSp% %athl @eggﬁrﬁsm

reportion of the
@%@éfla%s% PR H%Yfé%% hEEiG @s%ggﬁmabﬁiébﬁélﬁ%@bﬁ% yot
T T R
Jnhi%lcilg WithacROT ]S’ll c%b %ﬁcaﬁﬁén@l@&cﬁ% %Snt%}‘?neh) zﬁ%%qlfﬁ]tely be

ride oxide us resent "1 nven

PSR el utll rﬁc’l&t Stt? 304 GREThh R Ve o Hish B ovice,
a{rrsagb&rfc?&g%upﬁoﬁé&ﬁgma koshadi ng agents, and (2)

¢al s generated by the

Iu; Lgldf tblzﬁ ? Wﬁtﬁ% ﬂilh%‘{;tam?d %ﬁ%‘hn bl l% F}ént}rg(fl °a§o%@§nr%tﬁ She
rd AL alos: g ag@&s%aﬂﬁ&s GAPRASL b8 G5 GhELAREhS

esent 1n on has suc van

aldﬁgsn?xi acﬂ& ts@?ea&fl tﬁg %‘aﬁ{ {ba 1’%1% light 1@!2 reagi%:s é H)%V ?B?ﬂ{%ng)l} the

sensi Ul Vvl suc

it GG TR i 6% Mo sﬁ%éthferl:%ﬂngo the ?1’1‘19 dEHS %J&{%‘E‘wﬂh

exposur e energy required O-curi ng S no nore

421 Lsne.gl%{ ; sér?(ﬁgcallggﬁz%é@ 813 ?c%?xe?cga]\g%r rtg)%trog'ﬂge fgiﬁ%'ﬁtreglﬁ Black
r{z tg@hmﬁ LG4 eﬁ%‘b&%oﬁ% il b BhEAmEL.~ ﬁﬁlﬁ’o%rgfi&véme&%ﬂ

pres I nve coating m1sS used

tfi‘é’re%}%ts e? b?énac%fnﬁeﬁa%t i é‘gsdnq%cﬁﬁﬁﬁﬁ&ladmhﬂ g%ﬂ&gtgd tbly the

pr o processes o) matri x

iﬁ&?ﬁﬁ@@ $edef? pgllltsdlﬂ‘?erlh{ra?gl’x%[bﬁ ?UR RuPHR fﬁ%ﬁh&'g e e titanium

nner

8 o0 %Eéchﬁfﬂlg Wl Rt lgbgglﬁeg;gmf)%geg bl ﬁféd t he

coate at an cur ed,

&aﬂ%ﬁa}rceomﬂrrvl&gt Rt QALEAAL, i k4P 385 Em$HAP HightCRSn Afose of

the usual light shading agents, and (2) its ability to trap the radicals generated by the
irradiation with light is much lower than those of the usual light shading agents.
Since the black coating film obtained from the black composition according to the
present invention has such advantageous feétures, the black coating film is of high
OD value and high sensitivity such that the OD value per 1 pm of film thickness is
not less than 4.4, and the minimum exposure energy required for photo-curing is not
more than 60 mJ/em®, The exposure energy herein means the intensity of i-ray (365

nm) radiated to a substrate from the light source of an exposure apparatus.
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the heat treatnent vary depending on the resin and
sol vent used and on the anount of the coated
conposition, the heat treatngnt may preferably be
carried out usually at 50C4°%0 400C for I to 300
m nutes. The thus obtained coating filmis then
patterned usually using 10 photol|thography or the

like. Inﬁﬂ%reg‘?}% gtéé’o?%‘% B%c J)e{?“nggﬁgr% Q§e§)§ﬁ]‘ﬁ?eer%si%rf3‘flack

devel oped PER

&8&& n@nQ&%}eﬂrlﬁ%%%éroﬁﬁétmntptﬂgt,r&&g] of Rsin btk in V%’f%'r céat g

resrn i s”a
S T SRR TR I i
Ijr-xgﬁﬁ)ﬁ aiilg S&atmgzn{)l?(ﬁijW%%m {n@ﬁmﬂ%ﬂ %rlﬁc% d tgé {:r]t)]eﬁgd com osmon

mis renove coa

ﬁ%ﬂ%g %h&ér %@%t a?1d Sl dth91¥:b é%ahﬁ Eﬁeﬁ Qon%tlons of

con 1 ons Var gepen e Te
o R b A e
P G PO AT B e

§6°@%§06‘%§>91%§66121§nu& 0 The thus obtained resin black
a

I'X retains ésion, and the film thi ckgefss
coI mt}fl@eré‘gg [ q%lhg}ﬁtl%#h)%/é? tﬁe@%ﬁs%fla Iatr ?al ngtrj
8 .
PRLIRhosS o ARV © Ty S5 I B3GR MR LR édas.e@"e

s YA L

er IS

{?g%é‘(h@o&\é% sen% g&u ! h%@ steﬁsqtlf)é I)égh tag 1’%5 0} Q&Jr?gltﬁ} ?lgtaﬂ €
é@g%ﬁ’ brftbelm@ibit ﬁﬁg ﬁ%ffg’ornt ﬁchée‘é hgfe eei%r ﬁ%?ﬁ%w%@% %tll% resin.

I'S I NnCrease

b SIER AN I t&%SIPP@frr%ﬁ?éﬁﬁ&Fﬁﬁ%e%g%#%?%%%d
N T
I 43 SRR b2 A FBRE  E  Efen

%ﬂﬁa‘ilp e 1eh 'o[R attz"o@‘l?{osis%bé fSWto%;Orﬁ%HG{%H S iR PRE %tf‘?ad

ges on the thin m t ransi stors

Jo‘?;';lm‘?(‘fje xjeglnttjﬂg hl:ét %hﬁineﬁt %RJsﬁéilyaogﬂ?Jd%tuyét 200°C to 350°C for 1

minute to 60 minutes.

The thus obtained resin black matrix retains good adhesion, and the film
thickness at which the OD value (not less than 3.5) required for color filters for liquid
crystal displays is attained is not more than 0.8 pm. In cases where the film
thickness at which an OD value of 3.5 is attained is larger than 0.8 um, the height of
the surface steps on the color filter is large, so that it is necessary to form an over-
coat on the pixels to as to reduce the height of the surface steps to 0.3 pm.  Asa
result, the yield of the color filter is decreased, and the cost is increased. On the

other hand, if the film thickness is made to be not more than 0.8 um, the OD value of
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The resin black matri x according to the present

i nvention conprises as indispensable conponents a
titaniumnitri de oxide and ? resin, wherein X-ray
intensity ratios RL and R2 épresented by the

Equations (1) and (2) below, respectively, satisfy

the rel ationships represented by Fornulae (3) and (4)
BELOUinG RIS bbb rbar 4 513l b RAIT P h Bhu
0.70(3f 0. 85<R2<1. 80(4) wherein 11 rgpreseﬁ%é fhe °
HeRid BMSaflisidriver Is RRrdafidC AR doVn@lishRG qbAlktd N HEb¥aky HGeased.
oxi de 158mhen t he gngle of diffﬁgc?ﬂontgo,&g%terﬁineﬁme

BOHeS | sitte Gakis |nbf‘§1fﬁ§cﬁtﬂﬁsh§|d&ﬂ)ﬁz {0 BIaEE makrx, 4 thth 1?1@1 )

|2 represents the maximimdiffraction intersity of the

fedrlsARrs May enﬁﬁécﬁl.kl?’%_?%itéé%ﬂgﬂqggﬁg H’TP’Q} lof Rd thin-ﬁ%rﬁ éransistors

diffraction 20 is"27 to 28 , epresents

Rtk finagdd ' sity of the titaniumnitride
oxi de Me#&?lhmﬁ'{hgb%%ﬁﬂdiffracti on 20 is 36 to 38 .

ox e e PR B 1Rl A RO Res o
SISBEHL SR {8580 FRASHIR Tk b o <
R R g et PRl LS A
e G PRl PR AR DA TN v G,
thpgnghymggﬁgﬁgﬂnplack trix according to the

present 1 nventionis nore ‘than 0.2% when the OD val ue
I SR. 213(31. The transrrittangg of i-ray when the OD val ue
is 2. may be cal cul ated 22 approxi mately by

preparg yenal cal cul ation(fased on the measured CD
value and i-ray transmttance of the resin black

b rgisx: R TRg ggD val ue maype cal cul ated using a
m crospect rophot oneter ( D2000 manuf actured by

\@%ewh@] TEhREEHOMe GRaxiRum difihktiofBitdei HONE thARRY SitridGkide

the i-ray transmttance may be neasured wth an

e R0 B o B O 30 e
is25° t026° , I, represents the maximum diffraction intensity of the titanium
nitride oxide when the angle of diffraction 26 is 27° to0 28° , and I; represents the
maximum diffraction intensity of the titanium nitride oxide when the angle of
diffraction 20 is 36° to 38° .

By using the above-described titanium nitride oxide, the resin black matrix
according to the present invention has an OD value of not less than 4.4 per T pm of
film thickness.

Further, since the transmittance of ultraviolet light (especially, i-ray (365 nm))
through the titanium nitride oxide used in the present invention is higher than those
of the usual light shading agents, the transmittance of i-ray through the resin black

matrix according to the present invention is more than 0.2% when the OD value is

2.0. The transmittance of i-ray when the OD value is 2.0 may be calculated
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liquid crystal displays nmay be produced using the
resin black matrix. In case of wusing the resin black
matri x according to the presgnt invention in the
production of the color filter for liquid crystal

di spl ays, the black matrix is coated on a transparent
substrate, then pixels having color selectivities of

iﬁﬁomﬁfa&@ﬁby’iﬁ@p&'h@ﬁal chREREEA bRl Yn tAOmBABrdd BN RAIuedRd i-ray

then an over-coat is forned thereon as required, as

©aBafidRd of the rdARBRAEIS Malthl,  MheRMO Wk 9 be Qm{iﬁ'féd)ush% a

2-1311. Concrete materials of the pixels include

mitR6FRetSphbtdniBer INEFD F000 Mdruirs kS By om@mee&s&e% £8d1.1d)

as to allow transm ssion of an specified I'i ght al oné,

@Nflertidned gbbveeaidthé i-tafRratinfitindd Raf ¥Efheurd it b lfllhaa\.noiet

dye or pi gment is dispersed. The order of formng t

AidetibletPyctdphsbapaed Aldr@ingkd the pleRSniBash, raﬁ&lor ﬁlter for
Al t hough t he pignents which may bé used for the pixels

1afuid BEsePdigplays thihe praERHYsing thdrebiNDIRkGRAM. In case of

i nvention are not restricted, pigments having

Wit esdin Blasy maﬂ%i@(sab&fréﬁh%% ﬁ{eq;resleﬁmncainoh% IRURDERHBA ST
desired. Specific exanpl es representative “pignments

thoeblafl 1t fBrBatid B8l HBplhyL theaolac:f(%natﬁﬁ is Cehd % rhfiBarent
177,206, 207, 209, 20 224, 242 and 254; Pignent O anhge

suBXake, The xels]-ﬂawﬁglcol@l@ele%ﬁwtﬁgof 4, é&kan'é]olue'sg‘es éé%lvely,
61, 64, 65 and 71; Pignent Yel F%T( f

atd forRfdd, =3 théh3an SBr-o8R is %med—ﬁl%reonja@ Qequi]réff as ligsrbnb@@ fn
138, 139 147, 148, 150,153, 154, 166, 173 and

JBb&HERP aterd| R®lic40Bn XK dkolud Nol 2-1321 2, Cdmirde nﬂaﬁerﬂals Jﬁhébrxels
21, 22, 60 and 64; and Pignent Violet (PV-) 19,

1ﬁ&udé3ﬁorg%ﬁlc fafas whose B t1f6kREs 39 cotRlle s @ ﬁl%%nltransnussmn

i nvention, the 25 pignents are not restricted thereto,

AR speificdUsshd bOREHhE coRYedXRsiH TRMs whtchidi€dyed or in which a dye
above-nenti oned plgnents those of which 'surfaces have

oD @Bimerd WYigtRd. t PhésibrSoihRathEepkss 8la¢Be @Banged optionally
treatnments with rosin, acidic groups, basic 23 groups

aSfedirgent derivatives may be enployed. The synbols PR
(Pigment Red), PY (Pignent Yellow), PV (Pignent

Vi ol etiihougtP@e hieh ¥gede @e@f&%egnxag 8f G B Filtef
col or index ( publ i shed by The oci ety of Dyers

adeidiag |t@ﬂfe|1ﬁés‘ént)1nve’iﬁdn afeOHdTRé Sy oted, b%n&ﬁfﬂlﬁ'vmg%xheﬂen‘t fieat
attached to the 5 head of the each synbol (e.g
r&f¥iake and chidisicAlirkgstancE Resdesird@nt S fe gtk QA plesl Gf fe@ﬁesentatlvc
pigments include Pigment Red (PR-) 2, 3, 22, 38, 149,166, 168, 177,206, 207, 209,
224, 242 and 254; Pigment Orange (PO-) 5, 13, 17, 31, 36, 38, 40, 42, 43, 51, 55, 59,
61, 64, 65 and 71; Pigment Yellow (PY-) 12, 13, 14, 17, 20, 24, 83, 86, 93, 94, 109,
110, 117,125, 137, 138, 139, 147, 148, 150,153, 154, 166, 173 and 185; Pigment
Blue (PB-) 15 (15:1, 15:2, 15:3, 15:4, 15:6), 21, 22, 60 and 64; and Pigment Violet
(PV-) 19, 23, 29, 32, 33, 36, 37, 38, 40 and 50. In the present invention, the
pigments are not restricted thereto, and various pi‘gménts may be used.

As the above-mentioned pigments, those of which surfaces have been

subjected to surface treatments such as treatments with rosin, acidic groups, basic



10

15

20

25

the standards of pignents and dyei ng, and each synbol
identify the specific standard pignment and its col or.
In the description of the pr%§ent i nvention, the
above- nentioned synbol " 3 s omtted, in
principle (for exanple, C . PR254" is referred to
as "PR254"). 10 The resins which may be used as the

. d, d h
A R R A mi'yt ve.

ST ox et p%&%ﬁtﬁ@&mf Ay FERBR CARY 5 P RRAT g
?{) llg%lﬁ{ &5%% %i%f? £EP %r%q‘.ymgfﬂg Wf%&gr i\ﬁdg)y\ﬁf) t n;t’)ub(f{shed by The

SE3A T s AR TG Y, MBS et o
RATR ceal Snflch REE 2 BCL RS K S7P Fhille 18LnfiRBEoR define

ornln | S pr erre O use
t(ﬁj’lg g{aﬂéegg%bfﬂ%ﬁerﬁg%%@ ngeiﬁ %.{1&16 c'ﬂ ?ﬂhélgga}t&?}%egmﬁggc gmdard
%gﬂ%@h%gé{@@ a@gﬁ%&ﬁbﬁo&m@h{e@&t sng{eﬁtgcg}, She aboye-
Bk %m%dll" s 198 %ﬁ lﬁl@&?f{){%}&%aé "grivfﬁﬁﬁtp 48 as

transparen el'ec rocé ‘ve orne

fefe%{irtf?gs »qfﬁzgdf..)form ng the color |ayers of t hr ee

primary col ors.” As the transparent el ectrode, oxide

thin gy rPﬁnsSMﬁl{ah %?aglb-ggsseé Hﬂ% H%d'}eﬁ?ﬁ(h % zﬁr%rn%t restricted, and

pr ef erab
SRSl R R CARAET

SRRl r@ﬁh@ L
ﬂ?@il‘eféPgr nén?lg%ﬁ'dg;e %r% i f}tggﬁﬁbﬁ]@ns!upgkLg%%fmegérgdﬁioﬁ%mcess
LSS LRSS QTR OBkl o BBkl s

SIS ]?lﬁllhtgﬁe E%I i (H?L'S%Me r Ff()?n thegrliéﬁglﬂt e E&@ 0511 1H$ glitterns it

ar eas matri X, en green co

'&rﬁr&é}{eﬁ%g usd & ﬁd?&seﬁﬁ %‘érgim RLHd whibhld ﬁﬁﬁ]ﬁkﬁ% BN S

en a transp rent e con IVG f

Froff tﬂé‘bﬁ@p&ﬂ%ﬁ%ﬂt retsg%sgéxcf&%kc%i fe@gtaha‘? 59 pR¥fertdd do&fse a

according'to present I nvent
polyimide resin in which a pigment is dispersed.

In the color filter according to the present invention, a transparent
electroconductive film may be formed as required after forming the color layers of
three primary colors. As the transparent electrode, oxide thin films such as ITO
(indium tin oxide) are preferably employed. Usually, ITO film with a thickness of
about 0.1 pm is formed by sputtering method or vacuum deposition method. An
example of preparing the color filter according to the present invention will now be
described.

First, black matrix 1s formed on a non-alkali glass plate using poly(amic-acid)

and titanium nitride oxide. Then a blue color layer is formed such that it embeds
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An exanple of liquid crystal display apparatuses using
the color filter will now be described. The col or

filter and an el ectrode sub52t4rate, each on which a
liquid crystal alignnent |ayer subjected to rubbing
treatnment for aligning liquid crystal is fornmed, are
faced and | am nated t hrough spacers for retaining cell
@8 Bperfitallleds e 1RIRSARARX S URShE SirBe mblhdd: ol Bz laver i
tralrjlsi stor (TFT) el enents or thin-fil meg’l ogg H’F%frls
RUREE N the aPGAINA alGhs ik 1R bIARtRarkik NRd 1

formed to %r epar e g TFT Iiquid ’crysta g?g?rf;% ‘g@x%e?%r%"ed
ini tH&hSer@EH Feak irfthe Pla@Y malien THeAY tﬂmﬁ%agéﬁt %lechﬁcondu tive film
injected froman injection port for at the seaflng

i @4thABted AGed) 8RR rdbh) RomPlfnk HR L R el h

an | C driver andr%bgeol iri}{(e gre rmurﬁlteeg,gcct%ﬁgrég)ytheﬁ%gm
B0éMoat i ng the liquid crystal 15 display. Exanples

The present invention will now be described concretely

baseda@Bxdrhfle 6K BGRY 88/stal ﬁsﬁﬁ? ﬁ%ﬂ%é)?g%g lﬁglgé H%E%&néf?%} il

invention i's not limted to

2 Bé §aRiiben. dimaxicgRr PRWISIH elanel&tllﬁg% sutRMhE% g 8ﬁ;ﬁgﬁ%ﬂ?

di anmeter of primary particle of 40 nm was

I{Cﬁz& kel Jligﬁlﬁﬁ:ﬁ?laﬁ}@uﬁj@@t@d AHBDIng u%@ﬁne‘ﬂ?n?orfaligﬁ@% i[li]ﬂuid

fdrnace at a near velocity of 6 cmsec owed

Jg%steﬂ@i fo\ﬂng@, R tack LA hheAdd BroukH SPRER faﬁggﬁggg géelifg\a{ On

OC for hours to obtain titani nitri

thSelcthdlle subskhie, thih H1AGEnSRt0? PEEEY dith s 6%&%@?8{0& (TFD)

titaniumnitride oxide A as & |li'ght shading agen

NGB 384 AT IMel Mt Inean b cgi thiy BCEPHRE & R@?&F%m&ﬁ%d

by Ri gaku rporation. As result, t

c\)ffs?eﬁ dBPIAR? TFPFlGRS cA5El §it a&.pSrhenf1ﬁ1§R§ﬁ%§t§$% gijl edt@ffrom an

ay infensity ratid Rl s  0.82 an

RO SEIL B it A AR BRI E R
THRAZA IO ARQBECaridahd B4 Mot ﬂt%%gp é@%g,ﬁﬁné AR diqriddrystal

3, 3' -di am nodi phenyl sul fone
dsplay: di ar ni nodi phenyl ether (210.2 g) and bis-3 5
(am nopropyl )tetranet hyl sil oxane (17.4 g) were reacted

Banp@sC for 3 hours. Maleic

The present invention will now be described concretely based on the
examples thereof. However, the present invention is not limited to the examples.
Example 1

Titanium dioxide powder (4.0 kg) having an average diameter of primary
particle of 40 nm was fed to a reaction furnace and then ammonia gas was flown in
the furnace at a linear velocity of 6 cm/sec, followed by carrying out reaction at a
furnace temperature of 850°C for 9 hours to obtain titanium nitride oxide A (3.2 kg).
The diffraction spectrum of the powdery titanium nitride oxide A as a light shading
agent was measured with an X-ray diffractometer manufactured by Rigaku
Corporation. As a result, the Iy, I and I3 were 36 cps, 36 cps and 818 cps,

respectively, the X-ray intensity ratio R; was 0.82 and the X-ray intensity ratio Ry
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anhydride (2.25 g) was added, and the resulting

m xture was allowed to react at 60'C for another
hour to obtain a poly(am c-a& d) solution (polyner
concentration: 15% by weight) as a precursor. A

m xture of 11.2 g of the above-described titanium
nitride oxide A 18.7 g of 10 the above-descri bed
wes yoam c-acid) solution having a pol ymer
concentration of 15% by weight, 57.2 g of

N- et iy butyR¥dcidieisERBR (3815 é)zpﬁ‘oﬂleﬂftlc dianhydride (149.6 ),

3- net hyl - 3- nethoxybutyl acetdte was subj ecte

KineBlicHofd tetraEabaBE dlaABRIRRI(2YS.5 B), %@d&nﬁﬁocﬁblﬁﬂ sulfone

beads usi ng a homdgeni zer at 7000 rpm for 30 m nutes,

& hea-bamidasenieats (e )dxﬁwgﬂ by filtration
to obtain a di spersion I|qU|d havi ng a solid content

?fnaﬂ%ﬁ&l)tetlaﬁné‘bﬁylglﬂxanérﬁﬂﬂ 35;\!6% pdacich 'a§6(§*’CSfB1e3 A6@8,  Maleic

ui'd 9 g of the above-described poly(am c- acid)

SMHEIOR. TRY) Wk a@d&p LBk r@éﬁ'ﬁﬁ%”ﬁl{)&irb Uhs ‘ﬂfioﬂ*&f/ﬁ)Wact at 60°C
wei ght, 1. 9 7 butyrolactone .0g

fr eRsth t BoRé b@tlaindaqmy(m-ém@ sah@lfon%paﬁh@y&onsematmn 15%

nethoxybutyl acetate were added to prepare a
2%5@ hrechit@r.t hus obtai ned bl ack conp03|t|on was
applied to'a non-al kali gl ass substrate, and the 20

conpogighikAite WAP! PEPHEQHo AL dkABbLd ftBniher iirde BRAdKIATI 18E7 g of
precursor black cGating film The thus obtained bl ack

168 abdvedddstiibadiRiy(arLRH) ts@lu%&@ hévih®a pelyinér @&fceﬁ\ﬁﬁfom of 15%

curing to convert the poly(amc-acid) "to polyimde,

tyhweighy 57orgdmgniethyl 2Py rohashd whdl 12l 9% bP3-mekifs B indthésibutyl

matrix. The weight ratio of titaniumnitride

aasta@hevévmwb?er&e@eto dRpérfionASatnRpl B2ethdhitR lm)@g Bﬁgaéé als

shading filmfor resin black matrix had a

dsm R&SS &&epaﬁoﬁowmmmwsumﬁﬁeme gmﬁb&as dleped

t shadlng filmfor resin black matrix was

rambwe@ be BltkRios kO Hiaia WidiRRAIINENTi @ RAviRY a sslRhRAt $RRB4 by
in accordance with JIS K 5600, and peeling was not

w&gl@tr vew Bt abF thisfisgeisiamliquid, 519 £an tHé@de@éIésSﬁbd@Iq}Mﬂﬁﬁmm-

(4.0 kg) having an average diameter of prinary
a@m)tsbmu@n Bhviag aPElyRS cdRentRioR 0re3% byoReibM! N8GD

then amonia gas was flown in the furnace at a Ilnear

BigyreBictone 0.0 B-0F NeHEGSIL2-phoblidie dndY. frEyhl@ﬂl

reaction at a 5 furnace tenperature o 850C or 8
th@Hb sy thuy] abétate Rvekd AdBd toPropdre b BRacRXbgodtidn - Thedhus
obtained black composition was applied to a non-alkali glass substrate, and the
composition was prebaked at 145°C to form a polyimide precursor black coating film.
The thus obtained black coating film was heated to 290°C to carry out heat curing to
convert the poly(amic-acid) to polyimide, thereby forming a light shading film for
resin black matrix. The weight ratio of titanium nitride oxide/polyimide resin was
65/35. The obtained light shading film for resin black matrix had a film thickness
of 0.8 pum and an OD value of 3.60. The obtained light shading film for resin black

matrix was subjected to cross-cut peeling test by adhesion tape in accordance with

JIS K 5600, and peeling was not observed at all.
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The diffraction spectrum of the powdery titanium
nitride oxide B was neasured with an X-ray

di ffract onet er manuf act ur ed Ri gaku Corporation. As
aresult, the 11, 12 and 13 were 41 cps, 73 cps and
775 cps, respectively, the X-ray intensity ratio Rl
was 0.71 and the X-ray intensity ratio R2 was 1.78.
Hhensiane procedure as in Exanple 10 1 was carried out
except that the titaniumnitride oxide B was used as a
| i ghtTisdhaeth Abxidgfvder 0.6 REMaRid Bhiveapadiabitdrior P}i:_fnafy
resin black matrix. The obtained |ight shading il m
paticls 05 5O i asked® 4 tosctiatfuthabi bl thBh 6XRR%E Ofs vhs®loWn in
and an OD value of 3.51. The obtained |ight shading

the APy at keSkdt vRlREY ofBI5dnysetfolRWRE B¢ taeyihe ofif REGHoRYE a
peeling test by adhesion tape in the sane manner as in

fRXaIP betnpleratdR G BSEIT 08 8WAGrs 1 DbRAGE tiRRaR MBMHledxid B (3.1 ko).
Exanpl e '3 Titani um di oxi de powder (4.0 kg) having an

PedifRRidh apRieh IfthPpdWERLY titaRRtit hitli® fiddB MI}}('&%@ dith

to a reaction furnace and then ammoni a gas was

AX-rh&@iffratioia&er RhniFadthR8 3y M?Al&@dr?o@ﬁo@- SASHTSEE, the Iy, I
foll owed by carrying out réaction at a 20 furnace

AP et 4 &s0F3 HiJbnfians 8 Pyt b e SR

ni F?i de ox@ge C(3. ZQES)PQ%EEC%?ITY??{;?% ?a(;ﬁhieggct r d?nRéfwaS
6. PR aRONE - yaylinteAdHy AIORE WWal @, 78X1 §8e SarlBSroBBRRS abdp
an X-ray di gflractonetlergngﬁufgct gﬁ%d by I%i gakﬂéseﬂﬁ% le

CRhPeraéd @(Et-ex&g)t that BRWHtdniudftride oxidé B Wauskd a¥8ligh?ading
cps, 42 cps and 802 cps, respectively, the X-ray

dgBhtad Forny a light sBadibg WA fordedi bR nidhex, X-TIRYoUtHh&NBH: ¥hading
ratio R2 was 0.86. The sane procedure as in Exanple 25

fllnRs rébai Bladdmatk a4 @9hin thitkhesk BE0BI iR BhdIAR O Vdl&eof 3.51.
oxide C was used as a |light shading agent to forma

THeWbkai Sdtelek b shadidgfilhOfor t@Sd Pladll dekixBds suljectt€o cross-cut
obtained I'1ght shading filmfor resin black matrix
alingateki HyMAdhENi GRS f 0 snSnindids alELIhplal UghdOfeeBndRas
IJ2é7 'I%te og{aai ned | ?ght shading filmfor rpélsi n tgilqick g
dsebkdervedas apubj ected to cross-cut peeling test by
adhesion tape in the sane manner as in Exanple 1, and
meelplely was not observed at all. Exanple 4 5 The sane
procedure as in Exanple 1 was carried out except that

t he Atfapluntdioxide powder (4.0 kg) having an average diameter of primary

particle of 45 nm was fed to a reaction furnace and then ammonia gas was flown in
the furnace at a linear velocity of 6.5 cm/sec, followed by carrying out reaction at a
furnace temperature of 800°C for 8 hours to obtain titanium nitride oxide C (3.2 kg).
The diffraction spectrum of the powdery titanium nitride oxide C was measured with
an X-ray diffractometer manufactured by Rigaku Corporation. As a result, the Iy, I
and I3 were 49 cps, 42 cps and 802 cps, respectively, the X-ray intensity ratio R was
0.78 and the X-ray intensity ratio Ry was 0.86. The same procedure as in Example

1 was carried out except that the titanium nitride oxide C was used as a light shading

| agent to form a light shading film for resin black matrix. The obtained light shading

film for resin black matrix had a film thickness of 0.8 pum and an OD value of 3.55.
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resin solution described bel ow was used in place of
the poly(am c-acid) solution, and that the prebaking
and the baki ng were conduct at tenperatures of 120C
and 220C, respectively, toTorma light shading film
for resin black matrix. The exposure energy was 200
mJ/ cn? using i-ray. The m xture of acrylic copol yner

iﬁ&%ﬁiﬂ&& Héht(sﬁ%(cﬁhgﬂﬁg f(ﬁ‘y&ﬁﬁ gla%l;( Rlagik I Eég)to cross-cut

- 250, manuf acture Dai ce Chem ca ustri es,

bdeling tesPBPARREBA Bipetif thel B FRMBAEY Eﬂ&[ﬁgleq ?{3 p%eéiélg was

phot0i nitiator Irgacure (registered trademi
horpedasd 41.8d by Ciba Specialty Chemicals K K ) and
propyl ene glycol nononethyl ether acetate was used as
Ebgn@euylic resin solution. The weight ratio of
titaniumnitride oxide/ (acrylic copolynmer +

pent apkydaltel fr@dedh 4s6h Efﬁ_ama&geg%ag' Akl HRExBp! Bat thd A6rylic

obtai ned I'i ght shading fi or resin black™ matrix

3% sBlutibh Héstcﬁib&!l(ﬂé§§r s @e@inﬁlﬁ%‘?}ff e SRRy i%’){( sofutf; and

i i or resin bla

The obtained I'ight shading .
{FBL thé PrebRing H B bRKInk Weré iRIUEHA aﬂ@ﬁhbﬁauéseﬁtu@yc and
Exanple 1, and

adhesion tape I n the Sane manner as |

PREC! RehedBTe19b f&*ﬁ-ﬁ@ﬁ%@%h@&ing Bluh for2Ehifr HAER kifatrpx. Thhe
sane procedure as iIn anple”4 was carried out except

I o _ TIPS NOY
SihotaRg Saooshybel gl SHRgREt e P Bhme

SRR ?@loﬂllei@ gktg(f)ﬁ‘i’é}&i‘ﬁ&&b){ﬁarﬁ)t, REA-350, PiABRLRIr& %gﬁﬁel

conposi tion an forma bl'ack coating film

(gfﬁé}ﬁikﬁalq{%ﬁis{r:i&, fid)ymdipdrAndiol Bkt hkasEs, Q%hgtoﬁﬁfﬁtgf‘ﬁgacure

_ 25 OD va ue of" 3. 60.” The obtai ned blac coatin
gt ol RS R RufloRRe B Ciba BPEBECHERcal2K K ) and

1 | . .
ﬁ@ﬁﬂ’léﬂ%lm moRBinc@Rbah¥eeRle WMslused %1@ %whélfei{sﬁ{ so%ustmé}.

| eavi ng bl ack Conposition to stand at "5C for

TRt rhit®otPRETNPAdeVk i (ad B BIRHGOTRASH RS

carefully collected and used to forma bl'ack coating

tbirdfRthibri1BR) $AFB5/MBNNEhe Staintd EXRRPA®EnGHilnd 88 rEdih Blackad
a thickness of 0.8 mand an OD value of 3.60. No

BAFRAR] WASmIRRRAKE Of 0.8 1inh 8nd ALOBYaRRITI3RE00 S TWB @B taink light
filmthickness and the OD val ue, indicating that the

ShEGthpEith a1 188in Black itk WAk Bitjédtédao @idsdRuPielihe te@bhad
not occurred. '
adhesion tape in the same manner as in Example 1, and peeling was not observed at
all.
Example 5

The same procedure as in Example 4 was carried out except that propylene
glycol-t-butyl ether (boiling point: 153°C, viscosity: 3.4 mPa-s) was used in place of _
propylene glycol monomethyl ether to prepare a black composition and to form a
black coating film. The black coating film had a film thickness of 0.8 pm and an
OD value of 3.60. The obtained black coating film was subjected to cross-cut

peeling test by adhesion tape in the same manner as in Example 1, and peeling was

not observed at all. Further, after leaving the black composition to stand at 5°C for
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Conpar ative Exanple 1 Titani um di oxi de powder (4.0 kg)
havi ng an average di aneter of primary particle of 40
nmwas fed to a reaction fubﬁace and then amoni a gas
was flown in the furnace at " a |inear velocity of 4.0
cm sec, followed by carrying out reaction at a 10
furnace tenperature of 800C for 6 hours to obtain

3 tloffHs e Pbéﬂ hﬂé@tl%f‘iﬁe BladiBeEnfdiltion WM aflikily &%b@@ and

spectrum o e powdery titaniumnitride oxi'de

ﬁ%é%&‘f&ﬂl FH1hEk c@BngtilBh ﬂﬁbfs&h@%éﬁﬂ&t &rm Eﬁﬁkﬁfﬂ%‘?ﬂ u "I‘ﬁ@ ﬁli’ﬁ‘l

Ri gaku Corporation. As a result, , and 13
R EihfcknERDf 0BG RAd %@ﬁ@eﬁu&@% 6@) eSNS %ﬁan\ge ks obd¥Bved in the
X-ray Intensity ratio Rt 0.69 and thé X-ray
ﬂel!ah%ﬂﬁlﬁ Eet%%h ﬁle%ﬁmvtﬁﬁkﬁes%nd HOBARe Phk Badfie i N
Exanpl e 1 was carried out except that the titanium

&Hfrﬁérﬁ&d&%f‘iﬁmﬁuﬁ’%ﬁnﬂé Sﬁdé‘ ?aﬁcie's 8R4 nstReiRG, agent to

forma light shading ft or resin black matrix. The
ﬁérﬁt‘?@? lqhadlng fllmfor resin black matrix
ﬁad afti m%gkness of 0.8 mand an OD val ue of 3. 3.
I'n t hEitfRA%R dBEdSpoviiRr [ ¥ HAQindam aYermge HRRictdr b
t hi ckness was Oeg) r@[b obt éu ned el éﬁt sﬁaal EBHIPFIY

aQﬁcle BB40 R WA 4 feécm@é gd @dn bRNfINRSSis G flown in

eeling 20 test by adhesion tape in the same manner

I I
A8 b PUIhrRIF PRy g0 el

5 o %nﬂﬁbrzﬁﬂ&@@%‘@ RFEHShrs e oBfai BadiumPifride OxRledd (ﬁ@ kg).

nmwas ted to a reaction furnace and then anmoni a gas

m&ﬁ&mn Isﬁbcuaﬁl 3G SoWdeF BtaffunRnith MEMidVB AR I S4s@Ed with
.5 cnisec, followed by carrying out reaction at a

Jn%'} &fﬁsemﬁérgf ﬁ&ﬁ&fﬁ’éﬁn‘%@%ﬁn%&l&ﬁ%ﬁoﬁ 0 @3) AR, the 1y, I

tlta umnitride oxi de he di ffraction

aﬁlﬁngem’Péps %990} c é é{mefy el 368, ﬁﬁhﬁgﬁ aﬂ@R was

ured an X-r ract omet er “manu ture

%9 5& %lx B lﬁt%ﬁﬁfcy' Ao R@%aéofsﬂfs Utthe sdh€p ﬂobeduke’-as 1ﬁ'E§(aﬂ1%le

mere cps,” 112 cps and 745 cps, respectlve y, the

I_XWEl@é’arh@& Sﬁﬁ:‘x&%}t Rk tR tﬂmuﬂ@ﬁﬂﬁe QkiR TS whi'Eseduk Yight shading

Intensity ratio R2 was 1.81. The sane procedure as in

deX R B8l a‘l‘%ﬁt Gadihk Efin %itreﬁﬁ ‘B%k mdigk. UT® JutdiAeH Kht shading

n|tr| de oxide E was used as a light 5 shading agent to
18] 19 Fesint glla&k FRAH 138 affiththicRheds@F 018 joh A6K 1B Vafue JiTEE3.

obt ai ned |1 ght

In the case where the OD value was 3.5, the film thickness was .85 pm. The
obtained light shading film for resin black matrix was subjected to cross-cut peeling
test by adhesion tape in the same manner as in Example 1, and peeling was not

observed at all.
Comparative Example 2

Titanium dioxide powder (4.0 kg) having an average diameter of primary
particle of 50 nm was fed to a reaction furnace and then ammonia gas was flown in
the furnace at a linear velocity of 3.5 cm/sec, followed by carrying out reaction at a
furnace temperature of 800°C for 6 hours to obtain titanium nitride oxide E (2.9 kg).

The diffraction spectrum of the powdery titanium nitride oxide E was measured with
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shading filmfor resin black matrix had a film

t hi ckness of 0.8 mand an OD value of 3.0. In the
case where the OD val ue \A/a52.5, the filmthickness
was 0.93 m The obtai ned Iight shading filmfor resin

- black matrix was subjected to cross-cut peeling test

by adhesion tape in the sanme manner as in Exanple 1,

10 oM Bl Y648, g, DEIPLED .

roce arri éd out exce

A0 SEOSCPGVE LT ERS o

dto

&5@@@9%&%&4 e@ggﬂg@%kﬁg&gm@eﬁg&&&@@%&ﬁ?{ g

Was prepar e el ow. e condensat i-on

1%;&?@9 4 v%%a&%ﬁ o &Eg{i‘c tﬁét"i‘ﬁé‘ti ftideWkidd B %&mﬁi@%é light

Yo by wel ght based on the acrylic resin.

SR e B BN LM 5B, 19 g o
s‘?lfadiﬁg?fe?ﬁéal fggﬁ | p&RIma atflﬁ.’ﬁg%)ﬁ?%i?&%@ioﬂf?hﬁf sﬁld\éﬁsoD value

prep reacte ours ' to obtaln a

#3607 IARALAL Rl tgé‘gﬂ‘ya‘i’ﬁé)\kﬁiﬁ HEEE %a&mlgﬁse%st 635,

and water generated during e reaction

S AN SR IR
e 3 Bl BP0 AL By SPECEAOE | B i v

i, Exanple 1, and peeling was not observed
Igj?gg%héﬁsa.tagurther, the black coating filmforned on a

ol egubstrate was kept for 3 hours under the
condition of pressure cooker test (PCT) at 121C under

2 atMncate iilGhs B EARGIPUARE SORNIGIGGLbTHAg:

subj ecte Cross-cut p Ing test by a

Jéé%‘ﬁn%lpéﬁ}}ﬁl_laﬁ@ﬁw:%sig @ﬁ{deg&té’\@ﬁs MRfed 9P ﬁ)ﬁﬁﬁ?ﬁgﬂ%&flcmgg{ihg film.

| e Ssa procedure as In Exa
TG SR bR i
2Bl P e T S o
of 1% by weight based on the acrylic resin.

A mixture of 24.0 g of phenyltrimethoxysilane, 258.8 g of
methyltrimethoxysilane, 108.12 g of water and 336.0 g of propylene glycol
monomethyl ether acetate was prepared, and reacted at 110°C for 2 hours to obtain a
organoalkoxysilane hydrolysis condensate. Methanol and water generated during
the reaction were distilled off. |

The thus obtained black coating film had a film thickness of 0.8 um and an
OD vahie of 3.55. The black coating film was subjected to cross-cut peeling test by
adhesion tape in the same manner as in Example 1, and peeling was not observed at
all. Further, the black coating film formed on a glass substrate was kept for 3 hours

under the condition of pressure cooker test (PCT) at 121°C under 2 atm, and

thereafter the black coating film was subjected to cross-cut peeling test by adhesion
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was prepared as described bel ow. The react ant mas
added to a black conposition in an anount of |% by
wei ght based on the acrylic _resin. A nmxture of 49.6 g
of bis-3-(an1nopropyl)tetraﬁgthylsronane 113.72 g of
gl ycidyl nethacrylate and 0.1 g of hydroqui none was
prepared and reacted at 50C 10 for 2 hours. To the

u'AéﬁQﬁs bl wifib 3Bsd e iiopy! ene gl vool

onet er ‘acetate was a and reacted for
cd] hours at 50C, thereby obtaining the
rea |on product nentioned above. The thus obtai ned

bl ac gfe%fd g;gogeﬁgfygg %rgl?%mﬁ% Iegc\%r(ﬁgcg}g{élﬁz)gt %I(ie t tﬁa%@flﬂction
@é%é& LAl Bl o Ol P bl o ‘ﬂf"‘”ﬁ BT

S
W@&é@asc&@&meﬁ%lo% p]FH:eg‘é%rteﬁlt %9 5 edt& ﬁtolagcﬁ ggﬂl{)ﬁﬁtmn in

under a pressure o thereafter

?8@1 vfrél%ﬁpb\é@e?l Rk S&&f?@re%ﬁl cross-cut peeling

esult, peeling was not

‘éi’Zﬁp ra‘i'ﬂ“&ﬁr% E@*ﬂ%%f%ﬁ%?ﬁz@%% 1792 s
%%%’3“2*2&%&‘%&%% B i SR B oy bbb
GETROTY | 20 e TRRIE ARG, RPP g SORRAp Al Anomethyl
S5 s B 0 A D005 o
HOALLEh eﬁﬂohﬁ@t‘f’@e?m gg to lights at varying |ight

exposur e energi es Wlt in the range of 30 mli/cn2 to 210

M)/ Crfeatyd Mﬁé@ﬁck@oaﬁﬂ%ﬁﬁn #dq gghﬁ‘ilﬁﬁl%sm.ﬁ N&Mund an

each substrate was | mers 4 wt % aqueous

ggIS shygg,o Blagf cSftin Etﬂlﬁr\?\lgs%{lbj%gtgd SPGREYSH peeling test by
by post baki ng a Exanpl e 4 after  washing

a ésli‘oﬂ"@F)% %nsthggﬁﬁfmnﬁ%ta@h{@ eh! zﬂﬁlﬁne@ﬁ’r?é Wé’sgmft 'obEQrved at

ereg talne ack ¢ ating fil

L) g PR 5B, > s
uﬁaéif the H&&hlﬁ&%f Frb8ufP bk st (PCT) at 121°C under a pressure of 2 atm,
and thereafter the black coating film was subjected to cross-cut peeling test by
adhesion tape. As a result, peeling was not observed at all.
Example 8

The same procedure as in Example 4 was carried out except that CGI242
(manufactured by Ciba Specialty Chemicals K.K.) was used as a photoinitiator to
prepare a black composition. The obtained black composition was applied to a
substrate at a film thickness after postbaking of 0.8 pm, and then prebaking was
carried out as in Example 4.

The obtained black coating film was exposed to lights at varying light

exposure energies within the range of 30 mJ/em? to 210 mJ/cm? at intervals of every
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exposure energy required for the photo-curing was 50
mJ/cn2. On the other hand, additional 5 substrates
wer e prepared, each of which,was coated with the
prebaked bl ack conposition, by follow ng the
procedure in Exanple 4 until the prebaking step, and
then exposing the substrates through a photomask

itﬂweﬁf lhd ﬁleﬂrlbg,cﬁﬁﬁagﬁ%tg% gﬁ@grsé@ i bl whds déqgé?& ﬂaﬁsiam

3, 5 6, 10 respectl
DRI MiASEbIuBPRE 120 SRoMET BITTRE ?%@st’bélﬂi?% Qf‘m"ﬁ){é}n&)l ? after

pot assi um hydroxi de sol Gtion fof “varyin peri o

WhiFEhg With dalc® SHbieby bbtalfRS ABIR4ECDatihe kIR oafh@&gfgl)'nls HPthe

haV|ng a |'ine-and-'space pattern of not |ess

SHaihéel BIBcIOB in D $imVctviich &b %xﬁ&ﬁ&eelﬁfggz' @%{o% fegglg{atl\@@

bet ween 90 seconds’ and 130 seconds

AR PRSAHIRCRDE DB X ATPhE £ R SoRRIII L nBHESR!

that 1t e m Xt ur e tan|Mn

éx?o%i(i)’? % ilec@ggd ?? l‘ﬁg'tcpc ﬂ /ﬁ{nﬁ 2 hEa)g ?he §iRde nd,
AR Mnal @%s&ms wte&g) gﬁm&ﬁ Hé&‘l of%ﬁawaé &ratéar@m{ﬂe ’bge&%ked

coating filmhavin 1 ne-and-space pattern was

Hm&m%lgpo%ﬁmh%mn%ﬂlgq?? hﬁ%&d&@ ﬂﬁgﬁn%ﬁl@ /] fqu @€ frebaking step,

coatin I'm and a g fil

eﬁﬁﬁ%e?%%mﬁ%&ﬁee{uﬂstra-{&q}nroﬁgﬁ 2 ﬁotgfnaglbﬁax@xg RhdG- @a@&ﬁaﬁems

coating fil whi ch Xposure energy was not

dvi%%%dtﬂ@& B0, 534 @Mey, 1Rash aoth Gl %?%e%fectpvegr MR YSined

was confirméd’ tHat tHe m ni mum’exposure energy

sﬁﬁﬁkﬂté’s‘iﬁerg @ﬁmfefb‘éd RUOHE V\FE% 0%31‘6@131‘%5@%( ﬁ%:éo(fﬁ%n B mg

observing the black coati film Ing 1t up

Jetib@ oL aARN A%% re @Dt wak rgl‘@v%d G Ebet[tﬂigqilfng ab lhg § 1iks %ﬁ& -space

coating filmhad a black color w at1on.

ﬂaziﬂéﬁlrtﬁfrnot Ie@@thgf?gzin{‘ gshug Q@Bﬂ)tﬁiﬂe{l Wit !B@YA:%@ ofimmersion time

I i ne-and- space pattern I ne-and-space pattern

Betv{,&napovgeggdasgﬁdmgﬁ sdc§sk. than 5 mw thin the range of
32 immersion tinme between 90 seconds and 150 seconds.

ld¢, it was confirmed that the black conposition
obtained herei n had hi gher resolution and w der

ot SARTBRE A o O 98 0 BTl i
oRkieRRim RitHAEBAURNA MRaifeEHx8mPle 1 and an acidic carbon black in the
ratio of 50/50 (in weight) was used as a light shading agent, and that the exposure
energy for preparing a coating film having a line-and-space pattern was 60 mJ/cmz,
to obtain a black composition, black coating film and a coating film having a line-
and-space pattern. The regions of the obtained black coating film, at which the
exposure energy was not less than 80 m.'f/cmz, had a thickness of 0.8 pm. Thus, it
was confirmed that the minimum exposure energy required for the photo-curing was
60 mJ/cm®. By observing the black coating film by holding it up to a fluorescent
lamp, it was confirmed that the black coating film had a black color without

coloration. Further, the obtained coating films having a line-and-space pattern had a

line-and-space pattern with a width of not less than 5 pm within the range of
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The sane procedure as in Exanple 8 was carried out
except that acidic carbon black al one was used as a
I i ght shadi ng agent, and th@b t he exposure energy for
preparing a coating filmhaving a |ine-and-space
pattern was 120 mJ/cn2, to obtain a black
conposition, black coating filmand a coating film

iR@Ner8in Ainhd BwaRHDSRAGRIs hRd 036 L&0Rds. TMhaf 8%k WaS cOlarhid

obt ai ned bl ack coating film at I ch the exposure
BRAGHE ma\eﬁ%mﬁsbsﬂi&%tﬁﬁ&me}@iﬁ_H&H/hggﬂéf]régaqﬁ&l LY GigRess
of 0.8 m Thus, it was confirned that the m ninum

RNBRPHIR RARYDthah RALbBSE, O Rich Ya

mJ/Ql?iﬁQ.e By oObserving tthee%?g%tﬁg%lg? i %"g“‘?‘ Waﬁ?ge)?\gﬁ%%lﬁl%g
tithnivm digid Jcidolgecent lanp, it was confirnmed that
the black coating filmhad a reddi sh bl ack col or.

Eathpdistive Ehenglozobt ai ned coating films having a
| i ne-and-space pattern had a |ine-and-space pattern

Wi t h BhoMatelhr@ded@tas iEBSah N8R v@asg?aﬂ‘ietd 'uf‘%)%ctégteﬁg%gdi@l‘:arbon

i mersion tinme between 90 " seconds and 1

Tl oA ORI AR TS el
ASRHE CosBIOTE Sl 20 ELEOREE A B P A0IEE, i o
AR MR siRh sckaalin) filEX APA goahnﬁtfﬁﬁ }fakfing‘ta"’lﬁ?b P%lﬁg%

and coated wth a positive type photoresi

padterd! Y TRE rétlioRAUE ifeotkRhdl ﬁa&b@aﬁﬁg ?iiflrﬁt at SRR (Y e%ﬂsd esg}e

The resulting photoresist coatin 11 mwas exp

eh&ftgw% @t REOHAREK YR A MY GXERH0S Mg.c MrRG: it3was
Afte ed in an

r exposure, the resultant was I mers

cghﬁﬁﬂlécﬂﬁa@tﬁé’ 8liRRRm &HPos@t @Hérg? ?ﬁﬁg\%h YorGR¢ ﬁ%t(?—b‘l%.rlglneg was 120

evel opnent of the photoresi etching o

nm%m?.mﬂ;foba@wﬂhé gracie Eéﬁ%ﬁlgfﬁl y M&i‘t&lggﬁx@gﬁ %‘Hu%gescent lamp,

apertural areas. After the-etchi'ng, hot or es1's

itl Yo (IRInEH HAE B:R MR Codt R GRM MRGESIRLY hMBScAGE! §8ir@ES the

by nethyl cellosolve acetate. The etched polyi m de

oBfaBfedl dHindfiBedhak ins B MR SnAEPh & ARG 1iﬂe0anaas5gae idtern

heat curing to convert the precursor to polyi mde,

withed ®Rih bPAGYIAY tehn'eiSh RvithRh Bekcafi@d o1 ifﬁn}eﬂ?& figs %&w@eﬁ?b

matri x had an CDvaIue.of 3.6 andfafi m t hi ckness of
sscoldSal 130 RcHRBS UTRA id, 1 3¥s donBRREA tHatdhe SerlftivitSvds@sdued |

bl ack matrix was 0. 14%
in the case where acidic carbon black alone was used.
Example 10
(Preparation of Color Filter)

After preparing the polyimide precursor black film by the same method as in
Example 1, the film was cooled and coated with a positive type photoresist, followed
by drying at 90°C to form a photoresist coating film. The resulting photoresist
coating film was exposed through a photomask using a UV exposure machine.

After exposure, the resultant was immersed in an alkaline developer to

simultaneously carry out development of the photoresist and etching of the polyimide

precursor black film, thereby forming apertural areas. After the etching, the
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From this val ue, the i-ray transmttance at an OD
value of 2 is calculated to be 0.25% Then red, green
and bl ue pixels were fornmed.,gn the resin bl ack matrix.
In a m xed solvent of y-buggrolactone and

N- et hyl - 2- pyrrol i done, pyronellitic dianhydride (0.5
nmol ar equi val ents), benzophenone tetracarboxylic acid

el o e & R SR P et oy ety
@NMsdSacktatd. an?Hé%EUhQ@ ?S!)Mrﬁitdé ?i’%ﬁ%% B h&l@fﬂ?ﬁ‘ %ag Bedte to 290°C

nol ar eC]UI val ents e reac to O

BRhM{ 30 EeafGirfk 18 %Mepﬁg% g&%xﬂﬁgggkﬁ@@ glfebf raﬁ{?g/a resin
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dispersion liquid having a pigment content of 8% by weight. To 30 g of the
pigment dispersion. liquid, 30 g of the above-described poly(amic-acid) solution for
forming pixels having a polymer concentration of 10% by weight was added to
obtain a red paste.

The resin black matrix was coated with the red paste and the resultant was
subjected to prebaking to form a polyimide precursor red film. By the same method
as described above using a positive-type photoresist, red pixels were formed and heat
curing was carried out at 290°C.

Using a homogenizer, 3.6 g of Pigment Green 36 (phthalocyanine green), 0.4
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form ng pixels having a polynmer concentration of 10%
by wei ght was added to obtain a green color paste.
Green pixels were forned in he same nmanner as in
formng the pixels using th % ed paste, and heat
curing was carried out at 290C. Sixty granms of the

- poly(am c-acid) solution for form ng pi xels haV| ng a
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| sperise et
%ﬁﬁtplh&g agent with a hot pl ate at 90C for 10 m nut es.
e other hand, a glass substrate on which TFT

Phe Bk 5%*@%(1 DSl e B A ATALE bbo B hd heat
Hi5k SREL e 0l b DEHSAHHIE SORTTIEE , s oot
1R § b saffaééqg gg%{)% f puh tgeré#%gtnﬁ?&e g %v%%@ﬂamess

al 1 ng agent een ap resu
H}%ﬁﬁﬂg 'all 03Br-coat film on the p1xels. Then ITO film was formed on the

pixels by sputtering method. The film-forming temperature was 230°C. Asa
result, ITO having a film thickness of 1400 angstroms and a surface resistance of
15O/ was obtained, thereby completing the preparation of a color filter.
{(Preparation of Liquid Crystal Display)

After washing the obtained color filter with a neutral detergent, an alignment
layer made of a polyimide resin was applied by the printing method, and the resulting
layer was heated with a hot plate at 250°C for 10 minutes. The thickness of the
layer was 0.07 pm. The color filter substrate was then subjected to rubbing process,

and a sealing agent was applied by the dispense method, followed by heating the
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oven under pressure at 160C for 90 m nutes to cure the
sealing agent. The obtained cell was left to stand at
120C under a pressure of 13.3 Pa for 4 hours, and then
in nitrogen for 0.5 hours, Tollowed by injection of
liquid crystal after placing the cell wunder vacuum
again. The injection of liquid crystal was carried out
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a result, since the adhesion of the resin black matrix was good, defects such as

peeling off of the sealed portion during injection of liquid crystal did not occur at all.
Example 11

The same procedure as in Example 5 was carried out except that the light
shading film obtained in Example 4 was used as the resin black matrix to prepare a
color filter and a liquid crystal display. The resin black matrix used herein was
prepared as follows: The black film comprising the acrylic resin was formed in the
same manner as in Example 4 and cooled. The resulting film was exposed through

a photomask using a UV exposure machine. After exposure, the resultant was
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transmttance at an OD value of 2 is calculated to be
0.3% Thereafter, the process in Exanple 5 was
followed to conplete the pr ration of a color
filter. The maxi num hei ght “0f the surface steps of
the color filter was 0.3 m and there was no need to
i nprove the flatness by form ng an over-coat on the
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The same procedure as in Example 5 was carried out except that the light
shading film obtained in Comparative Example 1 was used as a resin black matrix to
prepare a color filter and a liquid crystal display. The obtained resin black matrix
had an OD value of 3.3 and a film thickness of 0.8 um. The maximum height of the
surface steps of the obtained color filter was 0.3 pm, and there was no need to
improve the flatness by forming an over-coat on the pixels. However, due to the
insufficient light shading effect of the resin black matrix used for the liquid crystal
display, defects such as leak of the backlight and malfunction of TFT occurred and

the contrast was low.

Comparative Example 5
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conprising the color filter obtained herein showed a
defective display due to the disturbance of the
alignnent of liquid crystalzﬁpsulted fromthe surface
steps. Exanple 12 (Preparati’on of Color Filter) 10 A
resin black matrix was prepared using the bl ack
acrylic resin solution used in Exanple 4. After
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agqui (12 g), acrylic copol ymer sol ution
@@%{Eg%wggﬁgﬁgﬁ stered trademark), ACA-250,
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2 is calculated to be 0.3%. The edges of the patterns were observed to be vertical

and of bluff shape. Then red, green and blue pixels were formed on the resin black
matrix. The red resist, green resist and blue resist described below were used as
materials. Pigment Red 177 (anthraquinone red) (12 g), acrylic copolymer solution
{Cyclomer-P (registered trademark), ACA-250, manufactured by Daicel Chemical
Industries, Ltd) (8.0 g), polymeric dispersant Solsperse (registered trademark) 24000
SC (manufactured by Avecia K.K.) (3.6 g) and methyl-3-methoxybutyl acetate (76.4
g) were subjected to dispersion treatment together with 100 g of glass beads using a
homogenizer at 7000 rpm for 30 minutes, and the glass beads were removed by

filtration, to obtain a dispersion liquid having a pigment content of 12%. To the
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(benzine yellow (1.2 g), acryllc copolyner solution A
(Cyclomer-P (regi stered trademark), ACA-250,

manuf act ured by Dai cel Chem %al I ndustries, Ltd) (8.0
g), polymeric dispersant S&ﬁsperse (reglstered
trademar k) 24000 SC (rmanufactured by Avecia K K.)
(3.6 g) and 3-net hyl - 3- nmet hoxybutyl acetate (76.4 Q)
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ARl B AR R SAPRRLA & SR AER R RS Fant
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devel o mng a tur ar eas.

sOIEIoRH EGFclorhdep fr ?%&ﬁ?ﬁd%@kﬁ?ﬂ?& 95D, théh ﬁpl xefi By Dahcel

carry out” heat cur mng re
éﬂeﬂ‘ﬁ(}&ﬂqulg{r% Ltd) (8.0 g), polymeric dispersant Solsperse (registered

trademark) 24000 SC (manufactured by Avecia K.K.) (3.6 g) and 3-methyl-3-

methoxybutyl acetate (76.4 g) were subjected to dispersion treatment together with
100 g of glass beads using a homogenizer at 7000 rpm for 30 minutes, and the glass
beads were removed by filtration, to obtain a dispersion liquid having a pigment
content of 12%. To the pigment dispersion liquid (13.6 g), diluent varnish (16.4 g)
prepared from pentaerythritol tetramethacrylate (0.9 g), a photoinitiator Irgacure
(registered trademark) 369 (manufactured by Ciba Specialty Chemicals K.K.) (0.5 g)

and 3-methyl-3-methoxybutyl acetate (37.8 g) was added to obtain a blue resist.
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pi xels were fornmed in the sane manner as the red

pi xel s, thereby preparing acolor filter. The maxi nmum
hei ght of the surface steps s 0.26 m and there was

no need to inprove the flatness by form ng an

over-coat on the pixels. Then ITOfilm was forned on
the pixels by sputtering nmethod. The filmformng

t enpeThd tesid ik lriz IQEcoed withehd et redist @hd eieirBahltant was
filmthickness of 1400 angstrons and a surface _
caféds falveeddfy ckpbsind throviph aqitioRiniall using &IeV ex FIR Bhdhae:.
the preparation of a color filter. Further, by the
Afereexpobitodhasesuharrashietsed i AalkiigelRuslophitataefout
color filter, a liquid crystal display was prepared.
dévelophicat, tiedety fatththgQpyiral arehss PITRYreUAs:, the P&ANMR dvad Mated
no defective display was found. Since thelllght .
BIROPO @ effyenit hedt cufifp, Hersigsiofnttsaek piels! | ThoVBke Bh@Blue
the contrast was good. One hundred Iiquid crystal

pikelp haysfonmed ipthe pgane thahiier tab ther@dBiFR) iRfeby Phepdring acolor
result, since the adhesion of the resin brack mat ri x
filees. g@hel masttheatsightchthasurpre kiepgwas 0.261un, Aad 8Rad ®Ek no
portion during injection of liquid crystal did not

reeed 4o irfpro@t the flantbssby forminpl dveatodiohithe/piRbls.Si T IFO film
resin black matrix which is thin, which has a high CD
wad foemedian thetpiedls bsputtefihymethoesi YRe fifm SthahdRehpRiature was
usi ng the black coating conmposition according to the
JB0BS eNAs b nyeiy [T having it tHitlidesd ofOND REgRRNEYRE aGAfthee
whi ch could be hitherto attained only by using a

resistahcet 11 15K/ O rvalodekncdpihticky complelfg ﬂfe};ﬂé}ﬁﬁéﬂiohbf a color
using a resin black matrix. By virtue of the present

filter e NFurdtier, Byhibe 8aaemBihbll ab th Fomiple s usihg vethus Sifthink® color
elimnated, so that the present invention may greatly

fileentd fiduid erystal Hisplay paspepiicdn The slesihed@Eguill BrysREdikpaY Sas
and to cost reduction in the production of color

dbks¢rived and #Od&EdWRlishlayAvds| fagid. C Gireshé light sEaRRY éfFdcnBf the
as i ndi spensabl e conponents a titaniumnitride oxide,

résif 8Rick neindlx was highethe confrasevad giodns Ong hixadre@ HqiRd cayehl

R2 represented by 5the Equations (1) and (2) bel ow,
digpdae ctary plepared & the ke thahhi@. r alsatreails binpsthe aghicearifekt

by Formulae (3) and (4) bel ow
resin black matrix was good, defects such as peeling off of the sealed portion during
injection of liquid crystal did not occur at all.

Industrial Applicatibility
Since a resin black matrix which is thin, which has a high OD value and

which is highly adhesive is obtained by using the black coating composition
according to the present invention, a color filter having no over-coat, which could be
hitherto attained only by using a metal thin film black matrix, may be attained by
using a resin black matrix. By virtue of the present invention, the necessity to form

an over-coat is eliminated, so that the present invention may greatly contribute to the

prevention of decrease in the yield and to cost reduction in the production of color

filters.
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R1=13/{13+1.8(11+1.812)}(1) R2=12/11(2) R1 > 0.70(3)
0.85 < R2 < 1.80(4) 10 wherein |1 represents the

maxi mum di ffraction intensity of the titaniumnitride
oxi de when the angle of diffraction 20, determ ned by
using CukKa line as the X-ray source, is 25to 26, 12
represents the maximumdiffraction intensity of the
titanium nitride oxide wggnhe angle of diffraction
20 is 27 to 28 , and 13 represents the nmaxi mum

i T 1T A RRomPbERSH EdmHsifd % ihiisH ieihd

when t he anglg OP 15 dﬁ?r%ctlﬁoln@gwge%ﬁ?%ﬁg?gﬁ%?m
h: L or . e i
LA G SOTPARLY SRR L0 A B Tl R Gl v
Be BRSSP fa@QIPOIb 1 LAgy; |

V\,ﬁe;&ei r11 ssgiﬁglansgl vent ’hagbegﬁ“;égi(;)’;%I%‘|1nggl glgnltélagP &Sf%%fé% ;t)rgsented

i ' of 3 mPas to 10 nPas. 20 4. The
B AR T ol (5 Bolob

on according to any one of clainms 1 to
3, ] I esin i t least one selected from
th£M§§£ %négﬁtgg%yhg of gﬁpacrylic resin and a
polRyifyiide resin. 5. The %back conposition according to
any one of clainms 1 to 4, further conprising an
or garaghdh ane hydrol ysis %gndensate. 25 6. The bl ack
conposition according to'dny one of clains i to 5,

fuptgrerr, cqmgey i sing a comgound havi ng a sil oxane bond
and a car bon-carbon doubl’é bond in a single nolecule

Wheinay tdpeesBifls ﬁielrﬁﬂgﬁluﬂlr(ﬁfffhctiéﬁ%nzcnsﬁ 6 bk "ﬁ%‘xmém nitride oxide

conposition according to claim®6, whereln sal
[ hl oy
R R R L e ek
* a r o 0 o
1? %F | ggm bgg ,%n%ﬁ%?\gm% {7?3% :nﬁghﬁ&lﬁ'l%ﬁ'raﬁﬁ&{ RRERIF O Y tidifum

nitride oxide when the angle of diffraction 26 is 27° to 28° , and I5 represents the

maximum diffraction intensity of the titanium nitride oxide when the angle of
diffraction 20 is 36° to 38° .

2. The black composition according to claim 1, wherein said X-ray intensity
ratio Ry is not Jess than 0.80.

3. The black composition according to claim 1 or 2, wherein said solvent has a
boiling point of 120°C to 180°C, and a viscosity of 3 mPa-s to 10 mPas.

4. The black composition according to any one of claims 1 to 3, wherein said
resin is at least one selected from the group consisting of an acrylic resin and a
polyimide resin.

5. The black composition according to any one of claims 1 to 4, further
comprising an organosilane hydrolysis condensate.

6. The black composition according to any one of claims 1 to 5, further
comprising a compound having a siloxane bond and a carbon-carbon double bond in

a single molecule and having no silanol group.
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Rt I (7) 5 (wherein each Rl independently represents
hydrogen or al kyl group; eacy R2 independently
represents an organi c group containing am de bond,

i mde bond, ester bond or urethane bond; R3 to R6

i ndependently represent al kyl group; and n represents
an i nTlegeiaclotonpdsitiod.apediding he clalm ekwhersinaaid dodipound having a
according to any one of clainms i to 7, wherein the 10
sifexgint boraltdnd aofartaicdrbontdanblemond id 4 diagerhélecl®@ariliaing no
resinis wwthin the range between 75/25 and 60/40. 9.
sitasoldraek hasthp sisudhire Represented ibi thd fllaningdfemala ﬂ:ai nms 1
to 8, further conprising carbon black. 10. A black
conposition according to any one of clains 1 to 9,
wherei IRt he black 15 coati ng@tfilm obtai ned from said

bl ack cbnposition according tjo any one of clains 1 to
ol opti|cA3 densiRy (CODyad@e). of not | ess than

4. 4 per N m df [filmthji cknegs, and wherei n t he

m ni mum expd p—anefgy—~+Rgui red for photo-curing is (7)
not nore,/ thgn |60 mljcn2. 1. A black coating

cOiposi@i on dom@ri si hRé@s i ng@isgppabl e conponents a

20 t%tahi umnttride-oxide and a redin; X-ray intensity
ratiosR® and R2 representedrby the Equations (1) and
(2) below, respectively, satisfying the rel ationships
represented by Formulae (3) and (4) bel ow

(wherein each R 2

independently represents hydrogen or alkyl group; each R
independently represents an organic group containing amide bond, imide bond, ester
bond or urethane 'bond; R* to RS independently represent alkyl group; and n
represents an integer of 1 to 3.)

8. ‘The black composition according to any one of claims 1 to 7, wherein the
weight ratio of said titanium nitride oxide to said resin is wﬁhin the range between
75/25 and 60/40,

9. The black composition according to any one of claims 1 to 8, further
comprising carbon black.

10. A black composition according‘to any one of claims 1 to 9, wherein the black
coating film obtained from said black composition according to any one of claims 1
to 9 has an optical density (OD value) of not less than 4.4 per I um of film thickness,
and wherein the minimum exposure energy required for photo-curing is not more
than 60 mJ/em”.

11. A black coating composition comprising as indispensable components a

titanium nitride oxide and a resin; X-ray intensity ratios R; and R, represented by the

Equations (1) and (2) below, respectively, satisfying the relationships represented by

Formulae (3) and (4) below:
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42 R =13/{13+1.8(11+1.812)} (1) R2=12/1i (2) Rl >
0.70 (3) 0.85 < R2 <1.80 (4) 5 wherein |1 represents
the maximumdiffraction intepsity of the titani um
nitride oxide when the angle of diffraction 20,
determ ned by using CuKa |line as the X-ray source, 1is
25 to 26 , 12 represents the maxi numdiffraction

| ntReps/ i+ Rgatharpi tani uppy nitri de oxi de when the
angl e A difg%act%%n 20 R%)27 to 28 , and 13

remesents the maximum gpffraction intensity of the
titaniumnitride oxi de when the angle of 10

di f§,r-agt7oon 20 is 36 to §% 12. The bl ack coating
conmposi tion according to claim1l, wherein said X-ray
| NtegrskiRy <PRAO R, i s nofy) ess than 0.80. 13. The

bl ack coating conposition ‘according to claim11l or 12,

whereRi ) r§Ré@nts HRShAximtnAdifk &%h 11%91?31@%@ Bfet tﬁ%liﬂﬁ%i‘d@ Exide

gr oup conS|st|ng of an acrylic resin and

RAé&Y thElaBlelof di Hractibh: 20T@§el%1ﬁ§d<b§: Qﬁﬁg CQK&QHE %§ H{e' p [Patlyhs*é)urce,

according to any one of clains 11 wher ei

weishi, Jeat | Stk thelrhd:am i
62IS0o T | D ndlrestills thet aﬁgebﬁﬁ%ﬁb@%}%ﬁﬁﬁgﬁ%ﬁ%&%

Te bhi % odi
AT ek 084 ORIPARRGY b 00724590 B8 AN e

thSBRnMBh Hﬁ?ra&fon@%ndlg%? thetBBniftniREle oxid®Wenfthd JHLgle %f
Th ordi ng

t hi ckness | ack coating conposition ac

diShrAM¥nones 9d° ¢ sgens 11 to 15, wherein the
transmttance of i-ray when the optical density (CD

MRl ue)THeblackQobind Whdositiba Beordify td daind M€ \ﬁle?éiﬁ said X-ray

coating conposition according to any one of clalims 11
1hf%n§1%rra?i5filq£h$l%ssm$(§' ng a conpound having a

si | oXane bond and a carbon-carbon double bond in a
181, Ng! End MhCishn AiAnftaiiol AcfiRd glt@erahn@[ gym v;lﬁ’erelf{ bgid

bl ack coating conposition according to claim 17,
18h8 i LhMeARbLE QRIRAY the group consisting of an acrylic resin and a
polyimide resin.

14.  The black coating composition according to any one of claims 11 to 13,
wherein the weight ratio of said titanium nitride oxide to said resin is within the
range between 75/25 and 60/40.

15.  The black coating composition according to any one of claims 11 to 14, which
has an optical density (OD value) of not less than 4.4 per 1 pm of film thickness.

16.  The black coating composition according to any one of claims 11 to 15,
wherein the transmittance of i-ray when the optical density (OD value) is 2.0 is more
than 0.2%.

17.  The black coating composition according to any one of claims 11 to 16,
further comprising a compound having a siloxane bond and a carbon-carbon double
bond in a single molecule and having no silanol group.

18.  The black coating composition according to claim 17, wherein said compound
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43 having a sil oxane bond and a carbon-carbon doubl e
bond in a single nolecule and having no silanol group
has the structure represent% by the followi ng Fornul a
(7): Rl R CH2=CR3 RS C=CH2"lI /| R2+Si-(7)

CH =C0--Si-R2ZRAR6 C=CH 2 | n R1 R1 (wherein each Ri

i ndependent|y represents hydrogen or al kyl group; each
Rty A SIUSARSBRIA Y o' @I0RSARch RALRBAR ifa Qﬁg@ Pnolecule and
contai ni ng am de bond, im de bond, ester or
hvaid@nslaBendoudBastiRe Réudond %ﬁﬁ&‘éﬁﬁ& Iy ﬁ{e%n&%ﬁfg%%hw 7y
group; and n represents an integer of

The bl ack coating conposition according to any one of
claims g1 to 18, further copgprising carbon black. 10
20. A resin black matrix obtgined from said black

CC | Ao conp sj:*ai on agedrdi ng=t@ppny one of claims 11
to 13. 2N\ A cqlor filger for I|qU|2d crystal displays,
whi ch col g2 erycpaprimes said resin black matri
accordin CFSO o Fal rQZJQ?ZZRe Ilqw d crystal display X7

r ng sgigacol o alter qui d crystal
3?542% 1 accorel*m% to cl|a| m E'IZ

R1 R

(wherein each R independently represents hydrogen or alkyl group; each R?
independently represents an organic group containing amide bond, imide bond, ester
bond or urethane bond, R®to RS independently represent alkyl group; and n
represents an integer of 1 to 3.)

19.  The black coating composition according to any one of claims 11 to 18,
further comprising carbon black.

20. A resin black matrix obtained from said black coating composition according
to any one of claims 11 to 19.

21. A color filter for liquid crystal displays, which color filter comprises said
resin black matrix according to claim 20.

22. A liquid crystal display comprising said color filter for liquid crystal displays,

according to claim 21.



