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1 DESCRI PTI ON BLACK RESI N COVPOSI TI ON, RESI N BLACK
MATRI X, COLOR FI LTER AND LI QUI D CRYSTAL DI SPLAY
Techni cal Field 5[0001] The present invention

~relates to a black resin cogposition optinum for

produci ng a black matrix constituting a display
apparatus with a |ight source such as a col d-cat hode
tube and an LED, a resin black matrix using the black
resin conposition, a cBRBCRIPTI@ for |iquid crystal
di spl ays using the resin black matrix, as 10wel|l as a

| BT CK RBSINGGOMIPOSIEPN, BASY BlACK MATROOEPLOR FILTER
Li quid crystal displays are apparatuses for

di spl ayi ng i mageSNBAIQUHICAY ErAL BAPLAY carryi ng out

i nformati on processing by utilizing the

el ectro-opti cal. r esponskechmetl ﬁ@@ui d crystal, and are
wi del y enployed for large display size uses such as
[P8PEonal conputers, nonitors, |iquid display

television sets and, .in recent years, also for mddle
bnd chmesnepreoa sy ruad e csaftamartmg 82
personal _digital

. ; )
pdnanice blagl ey et aro e g TRV PR e such s

e B PR BT A My A BB ety

express |ight - Ut Lz : '
Feihte iy BRF S ol IEnEUG S vaRk ks, o
X N ' lectric field. They are al so able-
g@%‘%%%b‘%"@%ﬁ%?@%ﬁ using color fil te¥s conprising

pi xel s having col or selggkbuhd Ard 0003]

Conventional ly, metal thin films utilizing _

peM um based materi al s have 25been used as a bl ack
matr1x material. Recently, fromthe viewpoi nt of cost
and  eniidasiyeed iaiplay e uppeatsdseol distdydnginmges irdebaracters
conprising resins and light shielding materials are
weEfdr cahEng estiinfolthaivh pradesding bsutibring the dlettyo-opizcial regponse
the black resin conposition containing a |ight
stiiq@lidcrystab gehtresvidély amployed fazddrge displax sizhesss BICAER pejgonal
a substrate and drying to forma black coated fil
t@hﬁ@mdnbvitm,diqgﬁ;y)hﬂg@rtﬁﬁehﬁlqnﬁ?fé apchtip FEERE YEHS, also for

phot ol i t hography. For instance, Patent Literatur
il rachaalt HEpIRBE7ANSSS Bk eI AATSHPaFPg @‘a’ﬁaﬁon

gslrsggiﬁci;s? Fgfibépg]%gﬁiggﬁclnnsygterggn ) gx?cgtli%%l%nc%ifsttzh \cli?sppa())fls Xsl'.ugh}q favea
structure in which a li(;llﬁd crystal layer is sandwiched between a pair of substrates,
and can express light and dark utilizing the electm—opticai response of liquid crystal
layers caused by externally-applied electric field. Théy are also able to display |
colors by using color filters comprising pixels having color selectivity .
[0003]

Conventionally, metal thin films utilizing chromium-based materials have
béen used as a black matrix material. Recently, from the viewpoint of cost and
environmental pollut'ion, resin black matrices comprising resins and light shielding

materials are used.  The resin black matrix is obtained by coating the black resin
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Yet, along with recent demand for a thinner color
filter and a hi gher performance, as well as al ong

wi t h hi gher |umi nance of a back |ight used in the
liquid crystal displays, demand for a higher CD val ue
is increasing and the OD value in the 10conventi ona
resin black matrices was not sufficient. In cases

where the resin black matrix is thick, problens arise
bémpditonfdontalififpsa light hielding agent such e the sesthendrdathoatbéatk on
| ower and thus the alignment of the liquid crystal is
disstistitieard diying to fomca blask doaed filag do dygeinwrpatiening/inio
col or pixels running over onto the resin black .
beticel oy phatolithagraphewa fdr instanee, Prienilaieraturs| Idessrihekthe resin
matrix i s increasing. 15[0005] . I ncreasing the, .
black matrixdinivdiedr a gageon blagk is Sperser g MAGAROIOSENSHIE Hﬂf&%mdc
hi gher OD value and thinner filmto be attained but,
&%t he ot her hand, causes a decrease in the ratio of
the resin in the black matrix. Problens arise in that
#04hdhesi on of the resin black matrix to gl ass

d ‘ d.th ' l.ack. .« X . of

and ¢ Rak SeBg phreeE g ot et ol B F ikl

Ther ef Light shieldi ' ' i iqui
prgneratnes B hEAhed A AAEOLRRAELL fte BHRLE Al n te iquid

) s B i s

Qb E&H I‘eﬁﬁxa&éd{%ﬁﬂgestW&% PSRieht | BecRX Where Bﬁ:ﬁ@im black

oxfg%s_suc as Iron oxide, and 25m xtures of other

UM s GhiPk, PEHN s AL K 8R¢ athBS FTMRbrFIREK deftdiorated lower

titaniumnitri de oxi de have becone the nai nstream

LA G(E theRlignment of thel Iﬁgﬂ &vital it aBnebddaime ibinafdssed surface steps
vari ous ef%%?ts have been nmade in order to obtain a
geRdraed by tonmpitdls Amhingtoveloma lthieresin dlaBlatratiix, so that demand -
Literature 2 has been, for instance, disclosed.

Part ethinnkd resin black enaPixdssoeredsgsg. t hat t he resin bl ack
matrix with the OD value of 3.5 per a filmthickness

~§®00BJO0 m can be obtai ned by defining a 5primary

particle diameter, DBP absorption, and pH of the
car boknciriasiok theawoluges fatigof thedighfpreldipglagent giiewvs the higher OD
nmol ecul ar wei_ght of organic corrpouno{\s?8 ich are

valve and thigmer iyt atiaiige \hut ondhrothys nang, fauses a gggrease in the
R0 hearein g (6 DLk SRAER. ¢ PRaPITTs st B RGEE A aSeh Of e
3E8 B By o< B DR AT TG gt
St e ooy Rk Y Pl Do dRg Raterial by
e

I's cructal not to
ia&kﬁde white titani um di oxide during nitriding, and
Jarl us studies therefore have been nade 15(Patent

Li t er atsYkeohd siabdinh)agkft, B3béA BlabidtitanRak Btk Gichek &wir e

4 describes that atitaniumnitride oxide with a

Rixgied thdditich dhdGtadRed Sierideskide, sreed] beidecsuy s balrbh bride, and

di anet er

mixtures of other organic pigments are used. The carbon black and titanium nitride

oxide have become the mainstream.

[0007]
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coul d be obtained by optim zing a heating cal ci nation
tenperature when titani um oxi de under goes
nitriding-reduction. A resin black matrix with the OD
value of 4.0 per a filmthickness of 0.8 umcould be
reportedly obtained by utilizing the titanium

20nitri de oxide. However, titaniumnitri de oxide
contains a |large anount of alkali netals such as Na,
K, M Rpsd &rtheich@on dlzel, Varions effgrtsicuebéeomaretitoxer to
including nitriding reduction, which causes a
dBGIrEasRIddrilackRts b bightiD welke ahd Batensdiiteraira & fasrbgen; fer

“and gl ass, and a decrease in the resistance (Patent

ihstpcatdischsEd.. Phines Littrabire 2 dessribesshaiheresingblack spatrx with
procedure for eiuoving the alkali netals such as_K
alrdONvalugsif 3 S ped & fidmitoicknsse A h§ smgantbe ghtajnsd by defininga
resin and wash vvithgure wat er, was requireg afgd 1 as th
Ipeinwey pardde diametaryDBE ebacagiaer, apdpdgf the Carbon black, as well as the

Meanwhi | e, anot her exanpl e of, the bl ack .pignment is.
wimingyalin sndmelelapyaightiof preeaic somPRURS Whighere eoncafiaRdy

utilizing titaniumnpitride poun articles wt
e dlavaE, i OO B gact S PR b P pe g 1 o

i e R R

with the ai mbof. mnim.zing transm ttance near the
ilﬁ?lﬁ]aépg@e%%r&‘agﬁel(sgﬁ%ﬁl%oo run) and attaining high

&g@@jm ttance irn the visible wavel ength region.

er, it was not satisfactory in view of m ninum -
transgj it Gitias | pauRH 80 ghifallesinedng b i
ot her%&#w&idﬁ}ﬂﬁ%?é?gg%gegr ee g? bl a%knesg '\Aﬁgg%m
'tg%xﬁﬁlﬂ Wid&dh SSickiliem yaekkid¥at hied in b 8@# iacklBAttix having high
addi

tion, to forma titaniumnitride filmand to use
itbsififncd. DlrAgHer®Blobiakn the hilihsODG&RM, it 13 cRaiad mbt to include white
Literature 8. However, it was difficult to formthe
frithialickid s ingateidhec amisearione sthdiesmhbesfore havedere thay
coating a black conposition. [0011] Patent Literature
PadnyibineserePanadt). Ndn pai6hs Pafepubisatireahdesoribes thahad
Table 1) 15Patent Literature 2: Japanese Laid-open
Ritarimm nitpigk peidt voth a ighezinjtriing degea axbpglepgiysiatiite diameter
Literature 3: Japanese Lai d-open Patent Application,

(atsldchei obtaiiesd tROTPINEZing 6 hepingssicination fengradurg when titanium
ARS8 O U, RSB e
e P BT O AR L PeBA R R P R ianiam
R R e R L A P
AP B fonaipd REAEGRRG s BRS¢ fpotuaine
Inl\i%lt:im;;l r%llc[tl%g,]\;rﬂl]ch causes a decrease in adhesion between the resin black

matrix and glass, and a decrease in the resistance (Patent Literature 5). Thus, there

was a problem in that a procedure for removing the alkali metals such as K and Na,
including ion exchange with an ion exchange resin and wash with pure water, was
required and hence productivity decreased.

[0009]
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In a first aspect, there is provided a black resin
conposition conprising at |east a |ight shielding
agent, a resin and a solvent, said |light shielding
agent containing at |east tftaniumnitride compound
particles, wherein the angle of diffraction 20 of the
peak originated from (200) plane of said titanium

nitride conpound particles, w é{%{ﬁ@ ik ffniuin AlGREE (Astent
t he XMeagwhi u?%hqumﬁe?é@é\g% 421.1_4515and not nore

t han 42.8. [0011b] oo | cRRRAGE partibles eitha
th®.a$§§%th%E%1%tW%g o 5 coated film
of said_bl ack resin.co I Ll isdtioneHichibgtes been
M#gf%@%%a%kggsgﬁti cal density (0D
val ue). of nat. | h QsiPrprdpeRy 9 oftirhizbdwith the aim
M@ﬁ%@é@%&?ﬂﬁ% 75 -afhedrihgs.lgﬁtprr]i rd aspgl?:t, thtelre is
provi.ded a col or fL| L2k GRfed sdoftt (800-2500asi)rnb aRIRINg
(O FppIZIRe ﬁ'{éﬁg‘%b%%&e'[oond]m In a fouréh
spect . 1 | e iR ediengthiretiond dlopeived, 1Ldtas BPhy
mqng?%gé%?&ﬁ%g%%r fil tee%thas defi nﬁ)gl’3 ab%\ég.g% '%in ,
QLS ' oFiEnin\YEREsthitRce bl thergisible Waves et
fﬁtés%ﬁgﬁgﬁ%gg?ﬂ In view of the | o
APIRY GicHES B VD of dicofaae Sbladknessenhiehi io required asfhe BigFleBEtTX-
0 he pfesent invenfion is to provide a black resin
c[_ sition-capable of formng a black 5 matrix
t'hat "has the high OD val ué and hi gh adhesi.veggcs% aﬁ'k‘is'
vel | ag aMiigbn, te Sirsitatitasum aitade filgy auktorige § a8 f “2°bIMa

resin conposition, a resin black matrix which is thi
- afig1dvas irtPhbig isfaure 8l uﬁoﬁwsv%?’%dlﬁ{;‘“ﬁ it‘\gﬁﬁ“?qge e 3?1{1,%

can be obtained. As a result, a col g{ filter.having

hiubbieite bdcanseelss film tshotiformed by/enatinga Plack FORROSIPRy i ded.
5Addi tional ly, by using such a color filter, a liquid
cogstjal. di splay wi th superi-or display performnce can

be attained. Me for Sol vir Pr ¢ .
o it beromesp P s o R Gege Dy L S 2

present inventors 10j ntensi yel ' b | 186.9004-292672
t Prent L ieratitie ¢ olapaser Lﬂsﬂ’%‘} %%F%‘ﬁ@’tp#gé‘@g %%613& by the
present inventjion may .he _so LS L Pe6. F006-514767
t PatentiLutgratire pi i@%ﬁ%ﬁ‘gﬁae 'bg%t? }%cl%};e%eiglgg gIrclab e}éﬁb el ow

Light shi el di ng; pL AL | f2006209102
Peu i e A Fare LAPRR e 28 R RS R R e |

consti tutions: ,15(1 I Cphegi KokgnNo. 2004-4651
c%ﬁﬁ??iléﬁeﬁﬁ“rﬁﬁf faggéﬁégaﬂﬁfog’ﬁﬁpéfﬁﬁeﬂi ng agent, }]aor esin

- 2098 15RkatERs: sdifes i GialopehiPlesi AgpliRgtn (Ko Bor 7408

nitride conpou particles, wherein

t | i :  Reolipatidn @oka) Nat 2005-179121
‘fpwgf%t%lggg%%%%ﬁgﬂegmhﬁtri de conpound

PBLL 520080 TR laiteopes PusseriApplication (okaiy No. 10-104663




source is not less than 42.5 and not nore than 42.8.
20(2) The bl ack resin conposition according to (1),
wherein the angle of diffraction 20 originated from
the (200) plane of the titaniumnitride conmpound
particles when CuKa line is used as the X-ray source
is not less than 42.5 and | ess than 42.7. (3) The
bl lack resin conposition acclrding to (1) or (2),
wherein the crystallite size determ ned from hal f.
bandwi dt h of the peak originated fromthe (200) plane
25when CuKa | i ne |§}M§@qna§)1:‘tmmm@yq source i s not
nore than 50 nm (4) The black resin composition
[0%debrding to any one of (1) to (3), wherein the

CD 8L L6 L TR SRt B SRR i et
lighesi@ldlihgagdﬁt rqueginmnd anotvenpsad tiighhshi@ding Rk ent co(ﬂﬁ)niﬁ@m least

Lack.r.esin co |on ccar n n (1)
Ry A0S BTG RttRD R or b ot L HHERRheR ke peak
oriihafel Eokd 200) plmld%ﬁ sfa[cﬂlﬁaﬁiﬁi%ﬁﬂtﬂﬂl@ cBabburel R8tidl& W CuKa line
nore than 12 % by wei g %%% The bl ack resin

is ESSAPHLP E S%é%rsmohyssc Rlaala ‘ol net metq thag 4385,

[Odﬁﬁ ein the titaniumnitride conpound partlcles are
préLared by thermal plasma nethod. (7) A resin black -
mat B x sdcondregedf tharecie atcaydleflial myinblatkh enabfiabkmeéd sf mcoated film

I tion accar.di one, .0 1), t 6). which .
of FRLPRAL I BRoRRETTRh Reddrie® Bk oS lahl bk bbby T af Bpica
de¥ity (OD vaR@Foftdodlesé than A& pek 1@ | pbOfilnd ihidkabdi ckness. -

10(8)A color -filter conprising the resin black matri x
[mHéébrdlng to (7). (9)A liquid crystal display

o "B A kol uit Riophddiel coRE Ik it Bl EL SR marix
aSéﬁhpéshhwon of the present invention, an effect that
[maA% thin resin black matrix is readily obt ai ned,

ifth resin black matrix has a high [ight shielding _

andliea Riugh agesi, shaadiis pradidel a liguid biyaiah @idplaBb@prising said color

descrlptlon of the Drawings [0016] Figure 1 shows the
filterse<lsEngd2beiect ra of the angle of diffraction 20 of

titanium 20nitride conpound particles according to

the present invention and of a conventiona
DISCLOSURE OF THE INVENTION

Problems to be solved by the Invention
[0012]
In view of the above-described drawbacks of the prior art, an object of the present

invention is to provide a black resin composition capable of forming a black
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titani um bl ack. Best Mdde for Carrying Qut the

I nvention [0017] The present invention wll be
further described below in detail. 25[0018] The bl ack
resin conposition according3to the present {invention
contains at |least the light shielding agent, a resin
and a solvent The black resin conposition needs to

s ot b s g SETHENERGE 4 Ty Bt
R i e e
e KRR Pt By AR e RS o e
EE il PR 3 P i 2 gt 1

SRRy Bl B coflp e i aRas e Utplaghigisulr

Clr pattern, circuit pattern of

ﬁhﬁﬁfggﬁ%%?&%ﬁggl Rltain&Pnducti ve paste, conductive.

I'ng 1 mage 10such as black matrix

and the |ike. Pref\geabkotSoivifg le@edblérasi n conposi'ti on
can be advantageously enployed to set a |ight

gbﬁ ding i mage (including black matrix) in a gap of .
coloring pattern, vicinity portions, and in the
si de @forddi®o SIvSileerdbighd inahe Ffidr astn thetpresenti IREE{ES
improve a display property of a color filter for the
R reivelyistlidied 16 dysbodr ikt sl apve-GSfcdbiropisme & by gojved by the
preferably, the black resin conposition is used as
Preadk inveshtdnxmans belsdhond Hyhwing sapkcifie Gtaniumppifrise SRPO
periphery portion, lattice- or stripe-like black
particles described below as a light shielding agent. _
[0014]

| The object of the present invention is attained by the following constitutions:
(1) A black resin composition comprising at least a light shielding agent, 2 resin
and a solvent, the light shielding agent containing at least titanium nitride compound
particles, wherein the angle of diffraction 26 of the peak originated ftjoin'(200) plane
of the titanium nitride compound particles when CuKa line is used as the X-ray
source is not less than 42.5° and not more than 42.8°.
(2)  The black resin composition according to (1), wherein the angle of diffraction
26 originated from the (200) plane of the titanium pitride compound particles when

CuKa line is used as the X-ray source is not less than 42.5° and less than 42.7°.

(3)  The black resin @mposition according to (1) or (2), wherein the crystallite

size determined from half bandwidth of the peak originated frpm the (200) plane

when CuKa line is used as the X'-rziy source is not more than 50 nm.
(4)  The black resin composition according to any one of (1) to (3), wherein ﬂle

specific surface area of the titanium pitride compound parti;lcs determined by BET
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portions between color picture elenents of red, blue
and green, nore preferably, dotted and |inear bl ack
patterns for TFT light shielding in display .
appar at uses such as 20quui@ crystal displays, plasnma

"~ di splays, EL displays equipped with inorganic EL, CRT

di spl ays. [0021] The titaniumnitride conpound
rticl d 1h ' £ g t inth
Bre s naL e R g omeaicl Horf e 100 A0t "2 i n
t d. L]y Lt afisy i whereiiah
G e A o)

titaniummnitrj ¢ RRBIMIE dithide cDrPeANd particles is not
EI_BQ')FE_Q’%B{‘Y%%@%S?S gghgg%es?_or lyﬁggd/n%oneﬂt S. P?rrﬁgés lsd ,
i i onpound particles are characterize
Pﬁ%aﬁgy%%‘fgﬁggh%i ffraction 20 originated from (200)
S@an eqé{(%l t rebif $SmpBiforaobrdaiatio RaY omefel Y thaF), ddedin the

en ine is used as the X-ray source. Use of

DB kA olhd Sietciermo prgard by iekres! pasmaecthodht

shiel di ng agent enables the resin black matrix of-the
Pries eRtredifl WROK hafix forméd &ff acdated fHimgf therblackiresin ppmpesition
keeping a concentration of the 5light shielding %%ent
hébokdifg B 6 lone 68(10 to@pesich resim Hapkmatdx hasaaptical depBty
resin %Iack matri x according to the present invention
¢OD \ahe)oendiigh thad Hdspeon 0 Fmof fkm thigkng¥e the resin
black matrix of the present invention hag a hjgh CD
V&)l ue Apmillordiliencamyrising the Fesianalack matpy a‘F‘ioF%% & dgg ness

at a practical OD value (4.0) is ng% nore fha % o
@)  Canlspidienstahdisplaycomaristg| thegoloratieh @w&f‘%ﬁ’f’a {Ftal 1y

~acceptable flatness may be attained 10even using the
[ftofgléq ﬁﬁ

resin black matrix wik e over - coat. [ 0022]
As for the X-ray diffraction spectrumof the titanium
¢¥HPdund when CuKa line is used as the X-ray source,

th k with. the st t i :
o8 8BS bt e SESREH o S, e

l.ane.of. TiN js .seen nei _ - hich i
R A s

ori gi.nat ed f.r.om gli2 is seen '

ﬁ@ﬂ%ﬁ%@ﬁ%‘&%%““z‘é&@%%ﬁ% ot her hand, 'al t hough

the peaks are not ]%&gd?ggﬁﬁﬁgﬁgmgm\ﬁhgpngest

intensity, the angle of diffraction 20 of the peak

gg&ﬂinated from (200) plane of anatase-type TiQ2 is ,
'sered nei ghbor hood of 20=48.1 whereas the angéequ o

diffr q.g%jrglﬂ ROt tjﬂi},@nﬁl?% edfal (fitiedrgte ¢ diffrac@@030 of titanium

0 P etype g

pl ane f rutile- i 2 is seen nei ghborhood of

205139 c3mpdttdSpariidies dt€ordiripatni therprosenp uwedttion and of a conventional
crystal Structure having nitrogen atons and oxygen
aftaiem HideR. peak with the strongest intensity is seen
within the range where the angle of diffiaction 20 is

not |ess than 4BessMuodd forCamiimgmBuighe MVeRliot he cont ent

of oxygen atons in the crystal state -increases, the
geak7posi tion shifts to higher angle side conpared to

42.5. 25[0023 ] ) ]
' The[present-] invention will be further described below in detail.

[0018]

‘The black resin composition according to thc present invention contains at

ieast the light shielding agent, a resin Vand asolvent. The black resin composition
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In order, to express the effect of the present
invention, the angle of diffraction 20 of the peak
originated from (200) plane of the titaniumnitride
conpound particles 9 is preferably not |ess than -
42.5 and not nore than 42.8, nore preferably not |ess
than 42.5 and less than 42.7. In the titaniumnitride
oxi de obtained by nitriding titanium oxide, the peak
néetth tot doatadit tianigesuitridetcomppend pastidestavingead leastiaspacifipe
range where the angle of diffiaction 20_is from42.9
propaity @, the gl shistsding agent- o flesirphpreperticyill navabs degcribed
Kol cai) No. 2006-209102), so that it has different
?loWt al structure fromthat of titaniumnitride
congound used in the present invention. Wen titani um
HAde Ti 2 is contained as an accessory conponent, as
wi.th the stro

éi? I ES ; I_(I?l?ﬁ\(erg?_? S?mpﬁféti%gaig%})rgiﬁgﬁ Elie.t é%s‘ep{ ign%:n%%glcgn 8& used to
g@_ﬁ%ek@f@ﬁg ef&%y’%ﬁé@%ﬁ%ﬁ?‘?gfe@?@%{g BRGEh, Mleyerit for

10 e ‘ . .

PR T Pl Bb B0 0Bty potac ey Hplipghd oo Sl

B (b8 ddiaad ARCHOLIRIENCRRBE! BHakS Batdif drb@bbarter

ncé of the ck-matri X,

BF SE&FohfbohdiRhent] FAdhAivE a8 FeRMCkiOe IR, 1BNE SbidiMGhBge

it 1s not observed as the peak. [0024] 15The size of

Gk Blakbk htrBOARItthe lkd. NPréfBfably, tRMbladkrein cdrfigvsition can be
conpound particles can be determ ned fromthe

hédahvibshuslykaiosel tosdt aighi fHidldiag imnagep@rlodigctiadi magrikpin a

the Scherrer's formula shown in the equations

o) oM chjoracpaltéth, vicBay phriibgsiand anthe ide Athe outside light of TFT
20Crystallite size (nm -(1) ft cos O £2026] E?yation
e thé Ake folibDTGve2bdibmayepropdtty0ofa, color filgr fof lkcgeoton lighidecrystal
hal f bandwi dth of the diffraction peak, po: corrected
disblag. of the half bandwi dth (0.12), wherein [3, 13e,

and f3 are calculated in radians. 10 [0028]

[0020]

Especially preferably, the black resin composition is used as a black matrix
used for the black edges formed on the periphery portion, lattice- or stripe-like black
portions between color picture elements of red, blue and green, more preferably,
dotted and linear black patterns for TFT light shielding in display appé.rai:uses such as
liquid crystal displays, plasma displays, EL displays equipped with inorganic EL,
CRT displays.

[0021]
The tltamum nitride compound particles used as the light shielding agent in

the present invention contain titanium nitride as a main component and usually

titanium oxide TiO,, low order titanium oxide représented by TixO2n1 (150520) and

. titanium nitride oxide represented by TiNiOy (0<x<2.0, 0.1<y<2.0) as accessory

components. The titanium nitride compound particles are characterized in the angle
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The titaniumnpitride conpound particles used in the
present invention contains Ti N as a nai n conponent

and usual ly partially contains oxygen atons resulted
from contam nati on of oxygen when synthesized, and

for oxidation of the 5particle surface, which is
especially marked when particle size is small. Since
the | ess the oxygen contai ned, the higher the

Stdifianesh T oryghated frb@I300)pige s nst Ipssahar 4223 anfl not more than
particular it is preferred for the particle not to

£08t @hen TukR lias isancdacths Xoray soanporidsetof thith@agomtndinige

of the oxygen atons is preferably not nore than 12%
dynpeeig particks aethp lighteshidhdipe agant eanbles themsig Magl matrix of the
wei ght. 10[ 0029] The content of titanium atons
prasenbveiriisinyte gtlaip yhe iigh OB valug whilg kesping agpacenprafipmgfyjhe
The content of nitrogen atons can be analyzﬂg gﬁ

light shiclging azeutiip tha blaskresin compeRiolory  Aeis gesin black
content of oxygen atons can be analyzed b% |n%%mhg§s

P ReoHine 7 B DRESEBrIBYSTUAT e MOES 14| Stgn. | Furthch fince

R e R
R S e
T

%Jeﬁ%ﬁiﬂgkﬁeﬁféf&w& n%ftm?-%tﬁ&t%ﬁ‘x %ﬂotféma@xhl bits blue
o blué vio

et color wth th eak wavel engt h t her eof

ﬁbg Pt nore than 475nm Thus a black matrix having a

igh light shielding performance can be obtained. In
addi t Aofbr tHRERAMSERABA YpeRlrBin dfabkstithfiamSShipbantehen CuKa
(particularly i-ray transmttance (365 nnm)) is higher
lideais ubdiias ehaK -1y sowred) uethic ipeatawvith tightrosgrseinttinsigy, the angle of
agents, even in the case of photosensitive black
diédcrion 0bpHhictpealnorigibated frowi (200) pdaneiofi i fis stehleneﬁghhwhood of
can be attained, and a black matrix having a hig
WA S° ahdrehnithic raggla of ditfradtion 26 of gnsak angipated B’p@u (ﬁ@@ plane
Moreover, by using a titaniumnitride conmpou

fEFIOR & ssen heightmghepdcaf\28743 49, t ©Onsihe ethet hangs alﬂ’é‘ggh e gRaks
et o MR
B A P Sl
R db sieran e anekedr ?}?ﬁ%ﬂ%}d Jog U o b2 lrl%%tFe P‘ﬁ‘i%o%%m
%%%gkfnor X refeé%glasega t eggggc%&}c 2 et a:ea
rgogli}%)%ﬁ% %& b&y&zﬁgﬁﬂ%qﬁ J36 aﬂfi’ﬁ %?géﬁra%msf the peak

%he conpletely s her|cal ave a uniform

'Rrﬁﬁttﬁ Cgt;%n éstzﬁx 5&3&% iRRES Whhi 8d ?aﬁg&ﬁrﬁelg %&éﬂgﬁ#ﬂf AtBeetion 26
e equat

el ow. 10Mean particle size (un)

rs%{ Rstheh Xz 30995) IERthMNET £ N AT théaRtdnt bfosged aoms ar ha
/g), d; density (g/cnB), d=5.24 (g/cnB) for

é@&tﬁl@@t@]ﬂ&tetaﬁésd@.c peaépo%u(og/sﬁtf&)to hivhet drdgBrsidenconipareid de 42.5°.
oxXl de
[0023]

In order to express the effect of the present invention, the angle of diffraction

20 of the peak originated from (200) plane of the titanium nitride compound particles
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[0032] In cases where the specific surface area is

small, in other words, a dianeter of 15the particle
is large, it is difficult to disperse the particle
finely. Hence, problens ari in that the particles

preci pitate during storage, the flatness decreases
when used as a resin black matrix, and the adhesion

Wi th a glass decreases. On the other hand, in cases -
Whedferablj @06 ReCihhh 42, SUiridawemprethan 42.83 nges pieferaifyeet less
words, a dianeter of the particle is small, the
has 42,61 &8l lassahensd. Ty  Agthe cigaiwn nishidnoxldspraigediby nitriding
Hence, 20problens arise in that dispersion stability

+ . fitgniprosnddd, thdygeakl efidrthostangest ieasity Fecopfirmédewighip the range

di spersed and adequate hiding power may not be
whera ithrecahghesofaliffiagtian 2Phis &lom 4750 20 4R " | (dapangsg Leig-open Patent
decrease in the OD value, so that the_ | arge gpecific

| ue, : .

Applicatien g elepi) No.2906-8PI02). s that s diffepentgrystal siructure from
synt hesi.zing the titaniu g%ﬁride, as- hasg%ée%ltLon
et ofdianiamquiride apmyow% he PIRSEh YSntiQfer dffjen tfdnium
St 5 1SR AP 1 ey OGP PPk Rieg ogeest

b th d 12 . t.an ' frre
PO LB ey Aresie S mneerk BRERA Y Al iyt rio.

! . . (v _

ALl R DO  BrA f rrbbRD of e
R SR SR o0 e pbanihaes-pe, v

%I@Czﬁbz iMRERe REEIRIT BnhSa 1aB0r WHsHh defBRHRRGN: PiASABIding

has 5l ess contamnation of inpurities from an

?érﬁﬁﬁlﬁﬂ&eof tROPEHIEMBTRXR r%dr@ﬁnea tHAETImAE deareased Goithe eRgnt

itaniumnitride conpound particles by thermal plasma

- Wb eds hBCobseRed Bithepedk. | i M ted to, a nmethod of

reacting the titaniumtetrachl ori de and ammoni um gas
joo24) pl asma fl ame (Japanese Lai d-open Patent

Application (Kolcai) No. 2-22110), a nethod of )

vapor Tizd size ¢f drpstaliitmcpositieing thé tilaniighitridecquppend nagtigles can
plasma and 10nitriding with nitrogen jintroduced as a
badetéroringghigomhehadfyddthbgnpebiasy d‘%@%@'ﬁﬁ Peak acgprdingpe the
Pat ent Application (Kokai) No. 61-1114?), and a

heheristls ormplashpvg iy paiengbalowHy 8¢t he peri pher al

&@rtion of the plasma (Japanese Lai d-open Patent

fl cation (Kokai) No. 63-85007). Any production
nmet hod may be enployed as long as it produces the
Edwadiond nitri de conpoungd particles having 15desired

propegid : 'égﬁn y the titani nitride
conpogﬁgg%%?%%%%e éie;@amnﬁrcially avéﬁ?;ble. A
EJ?Fﬁlity of the titaniumnitride conpound particles
g fying the above-descri bed angle of diffraction
gg@n&ggzﬁbove-described anount of oxygen atons
r'med ™1 n_th resent invention and, in addition,
the abpw ggsggjbed preferred particle @?ze and.
specific surface area are also comercially
yai | abl e. Such commercially avail abl e products may
e preferably used in the present invention.

wherein K=0.9, A =0.15418 nm, B.: haif bandwidth of the diffraction peak, Bo:
corrected value of the half bandwidth (0.12%), wherein B, Be, and B, are calculated in

radians.,
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[0034] In the preset invention, a part of the.
titaniumnitride conpound may be replaced with other
pignment(s) to the extent that the OD value is not
decreased for 25 adjusting;ghromaticity. As the

pigment other than the titaniumnitride conmpound,

bl ack organi ¢ pignments, color mXxing organic

pi gnents, inorganic pignents and the |ike can be

g@g . Exanpl es of the black organic pignent include
arpbon black, 13 resin coated carbon bl ack, perylene
bl ackTheaahiamitiride chhpelad paxiviehnasd mfthd presappinyention

m xi ng organi c pignent is pseudo black which is a

Bnibg BINDAs arhaih @@sipotiant and el hp parhalymentainsqxlysen aeus

fromred, blue, green, violet, yellow nmagenta, '

pialRlfens camaminhion ofaxyzExahe syuthssizedsand %@ pgatien of the
pi gment include graphite; and particles, oxides, .,

partinlpoaifice, whickl sxespenidlly rarked raethpartisle sige bysmaly o Since the

such as titanium_ copper, iron, na ese, cobal.t

ishs BrriopygenisonRBE the RERCTiae BIAIRRCLAG VEIDPA 635 OXTRGR IS preferred.
i gments nmay be used indiy'duallg or. g%? or nnrempf -

Exh et ibje PLRSErERd T 6 RBTLLA R0 SO AT TP AT ng

~th b bl ack bl t 1 Ni. ] d
BB al 8 OB YR MO P P TSIS Co5 B St Y

resi stance val.ye, chromati&i nd.the i ke of 10t he
BiEibk RyE PELT E?Li?’ﬁ?t%rgggﬁns?y“%\é/é% & the titanium
%kbblde cofmpound particles have a high resistance

| the carbon bl ack has a | ow resi stance, the

oS! SURNSEU B Bl Sudth i (RAURH7A b9 oBRal omision

contr e mxing ratio of these. Mreover,

gg&agmwg c\,/éﬂ'ﬁﬁéﬁt S RfiRGEn iR BRMNe AllyLERbE MdiOfs fusion-
acC expands t

e range where the resistance val ue of

}ﬁb‘?mgll 8l elethbli M Tike Sélﬁél{t_cﬂﬂ &G gerVepmshédnehbe amalyzed by
or 15chromaficity, although it depends on

SheYSdad fhdidreinfaRiRb&Irptidn abdodi t ani um ni tri de conpound
particles to be used, generally speaking, the

-[oaBo3 M ssive color of the titaniumnitride conpound

particles is blue whereas the transm ssive col or of .
t he cir&rder thingakk theseffests cdithie presenhigvension Drasineststhe grystallite
bl ack wi t hout coloration (neutral black). In cases

wize iepreferdblynds Imzark thag 509w marp grefesali pet legidhanotl pm gnd not
be 20appropriately selected and is not restrijcted an%

inspre; €han S0y b din fogming thesblagk maEixgHith auing piiideggmpoun
o 1 U 5 MR BT e
S epiRg ittt Pl b S e PolfE vBfhghe pesls wevelength thercof of
SBEP L 7F et 3 BT Fiaglf iy BER i shiclding

| g,g ﬁ%%e%m&. prﬁ&&&ﬁ&},h@ﬁ@é Pgéolet fhys transmittance

, pbecause the acrylic resins and polyim de

resi: re i i& G Bo oftthec@aitielal
(PEORLR frf foriRRhed Go0ER § S GEoa oiheo

F%gg%?élﬂihgg AR 58, Bhe LR FERoRAGARS MK resinpbapexition,
T %oly|n1de resins are, in nost cases, used
A BRMQTeRSfiln V&) Beefialid, and a black matrix having a high OD
value and héving an excellent shape can be obtained. 7 Moreover, by using a titanium

nitride compound particles having a crystallite size of not less than 20 nm and not
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and are fornmed by ring closure imdization by heat of
t he precursor poly(amc-acid). 5Poly(amc-acid) is
usual Iy obtained by an addition polynerization
reaction between a conpounleaving an anhydri de group
and a di am ne conpound at a tenperature range from 40
to 100C. The poly(am c-acid) is usually shown by the
repeating unit having the structure represented by

bR : a(ﬁg%kbfﬁhﬁ‘ﬁ'hamﬁa%éﬂéﬁ tedis@n & cah e fereded] Whidh is

precursor has the antic acid Structure shown in the
g&feﬁ‘éh.a (5), and both 10of the imde structures with
artial ring closure imdization shown in the Formula
fd31pnd with conplete ring closure inidization shown
In the Formula (7). [0037] Formula (4) [CO --Ri

- CONHFheRRediii surfady afkl of GE@Hniam njtfie88impemndphricies pf the
00- NHR -NH00 \ RIRi / 20COOHHOOC [ 0039] Formul a
f@YenCventionkaiibe Btetthined BOBEI6)etRECOHGOTerably 0@4of than 5

Formula (7) COCO\ /)\: _
m?*/g and not more than 100 m?/g, more preferably not less than 10 m?/g and not

more than 60 m*/g. Based on the specific surface area determined by BET method
when the particles are assumed to be completely spherical .and have a uniform
particle size, the particle size can be calculatéd by the equation (3) below.

Mean particle size (nm) =6/(S x d x 1000) 3)
wherein S; specific surface area (m*/g), d; density (¢/em’), d=5.24 (¢/cm’) for
titanium nitride, d=4.3 (g/cm’) for titanium nitride oxide.

[0032]

In cases where the specific surface area is small, in other words, a &iameter of
the particle is large, it is difficult to disperse the particie finely. Hence, problems
arise in that the particles precipitaté during storage, the flatness decreases when used
as a resin black matrix, and the adhesion with a glass decreases. On the other hand,
in cases where the specific surface area is large, in othér words, a diameter of the
particle is small, the particles are easily aggregated when dispersed. Hence,
problems arise in that disper'sion stability is prone to be deteriorated when the particle
is dispersed and adequate hiding power may not be attained as a light shielding. agent
leading to decrease in the OD value, so that the large specific surface area is not

preferred.

- [0033]

For synthesizing the titanium nitride, gas-phase reaction method is generally
employed. Examples thereof include electric furnace process and thermal plasma

method. Thermal plasma method is preferred. This is because the method causes




10

15

20

25

RN R - NR /\ / COCO[0041] I'n the above
general fornmura (4) to (7), Rl represents a C2-C22
trivalent or tetraval ent organic group; R2 represents
a Cl-C22 dival ent organic g#gup; and n 10represents 1
or 2. [0042] Since a resin r black matrix obtai ned
by imdization of the polyimde precursor is required
to have heat resistance and insul ation properti es,
1%&%%[1%%@11 of impurfile® TR dlfo vl §HhBEs Spartiiesdiiandyaformhesize
are/1s prefera % used as the polyi mde 15precursor.
$R35s pigh prodat @R, CMdods r @81k the dhomihl hascihcidés
e of vvlpng: p- phenyl enedi am ne, :

BrRBSQRER&H) ABIRBhards, ulehlaPhaediplischate! highfrequency (RF)
4, 4" - di am nodi phenyl-ether, 3, 4- di am nodi phenyl et her,

edina, Gh@ny jLaeny M@t prifired is the high frequency plasma which has

, 31- di am nodi phenyl sul f one, 20
¥sdonthindndtiondif frapnities filofroamesie@roge. dTenvreio ehaptmiepaf methods
sul fide, 4,4'-diam nodi phenyl sulfide, )
for Prddusifd titemiumo pHedoooy)ivend paicles by thermgal plasma method include,
(4-am nophenoxy) benzene, 2,2- R )
atsipt imftedity; & methvg] of pesatingitha sitandumy tetgehoride and ammonium gas

4- am h [)fl 4,4' - di am i ph I '
1(31, @%M@qu 'men pm) ;&tagc?gpwg?atent ?&Ip%lrﬂza%%gl(ﬁokeaj Ng‘.rz']iﬂ%), a

 aeiiod 6f sHORGREIYT BVHES WSt TR e P

253, 4" - di am nodi benzyl am ne, . . .
pitiing PR OHEREED SRR AL G fGatrion 2R 0 5000 ling RIgssTs (gpancse

t hyl phenyfi et hyl e i.am n .
Eiroben BAem Arntisalin dRahes SonBL-41 11058 & actiod of passive
3.3 -di am nobenzani | i. : - disan Lid-qgid
T T e

A nobenzankde.: 4 ny Bh&fon method may be -
E’?%%‘ﬂ%@%%ﬁoamg@ H;okﬁ?i @?n ; enb]ﬁi,e]ﬁrg jon metho rnay e

. sl s 1Y tni Mg 8RBound particles having
El%négoﬁ?cg%iﬁ% ggr}ggﬁdge, N, N- ofi met hyl - N, RI— p- pphenyl ene
BlsFeR pﬂﬁhﬁfége N idud @ypeNofNhe ditaRih Wit ddnfpfad phrebies are
bl s- m am nobenzam de, N, N -di phenyl - N, N- p- phenyl ene
BérAmBrci D Al OIS Z 20bRRIBNGE the titanium nitride compound particles
N, N-di phényl - N, N1- p- phenyl ene bi s-m am nobenzami de.
TR SEnAhe BBdvecdedirivet nagle bAYifactivaedd thecbuvedeatiiyed ayrount
two or nore of them may be used in conbination. Mre
pf efygeahowns dafinddsiaghe mregat inveitionrad dnaadifien.demphonent s
is preferably a m xture of two or nore selected frgm
Hesotibetprefeedil anitiaks, siaeané sydcifirovirfapq #7ea are also commercially
3, 3' - di-am nodi phenyl et her .
ayallabldi aSnénesimersially evaiable prodpcts may be preferably used in the
Odi am nodi phenyl et her, 3, 31-di am nodi phenyl sul f one,
prescntaingmiioibdi phenyl sul f one,
9, 9' - bi s(4-am nophenyl ) fl uorene, and
40084] di ani nobenzani | i de [ 0044]

In the preset invention, a part of the titanium nitride compound may be
replaced with other pigment(s) to the extent that the OD value is not dec;eascd for
adjusting chromaticity. As the piément other than the titaniom nitride compound,
black organic pigments, color mixing organic pigménts, inorganic pigments and the

like can be used. Examples of the black organic pigment include carbon black,
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Meanwhi | e, exanples of the aromatic tetracarboxylic
acid include 4,4'- oxydi phthalic dianhydri de,
3,3 ,4,4 -benzophenone tetracarboxylic dianhydri de,

“15pyronel litic dianhydride,1;,4,9,10-pery|ene

tetracarboxylic dianhydride,; 3,3 ,4,4" -

di phenyl sul fone tetracarboxylic dianhydri de,
3,31, 4, Q@ bi phenyl tetracarboxylic dianhydride,
%csi%f‘ézt@% EABbA BRLEMEIGE LRI aklline bilicRNERGEHDIARE the color

- paraterphenyl tetracarboxylic dianhydride

ﬁﬂgn%o%&ﬁé plendiisgisaidaleax Witk Reahixairy bf & least two types of
di anhydri de.” More preferred exanpl es include

 fightnRispbeny Frotreied, Atwd; by, vislef §ellcom myegeitdecyanogens and the

4, 4" - benzophenone tetracarboxylic dianhydri de and

T, O MBxdaimiptds ©f chedinbrgsltic fizmeAt inolugde araghbiteg et pargdes, oxides,
conposi tion which can be converted into a polyimde
vartposie ogides shifides dandanitsidey efimostals guthhas tddnduh.egopper, iron,
wavel ength regi on can be obtained by using a

foauganesee cadwitt elirpiniign. indekeh glmebeks i @nd| sibiehy dFhegugments may
Specific preferred exanples include | L. :
b used individratlynrdve op meps/ofi then @yayi s heshmi cemgingHeR drifde
25and the |i ke These aronamtic tetracarhoxylic

R rRlgre P e he PO Slagh SBAISIP FHLENHIE (1o deiasht e QR value

t i n. comii nation. [0045] . 17 .
ol R e et S8k BRI RR Bl PR g e o

l ei h id d pht hal ic..anh ' .
8 ek aPApd Bims oLt S RrF SORNE RAF RbgB PAAE have
S RBIR ot AT AN S80S AL ARl G0 of
BESHEAIhA hEal  CHHILOR, bE s tROSe, Morore
bMRS Tl O Q%ﬁ%ﬁé’eé@%&@ RS R YRABH hAHIR LEPEnd Sink 0228 Where the
can nmake adhesion to an inorgani c substrate better.
KR tantd PARNSr 1HE BSOS fuELRlchiralRad MeamWhitsraifoe Of
1to 20% (by nole) of all diamnes. Wen the anount

SHroBBcii, bR iticpeida @nicsystalitre dimdeter of te tedfien hittide
i mprove adhesion i s not exhibited whereas the anount

. eémpdunaxanklgitabt ned sentmily spraging, fhe dlahemissivr dode dfthe

t hat heat resistance 10decreases, and the filmare

timhiunonitidescosylosnd paréclbetdlsewhdredsdhs wehspiseiveicpler of the
. devel opnent caused by too stro&gﬁgdhesion of .a dr

. A ) . Yy
caboreblach ismred and mixing bnsh reselés inddackpridiost ¢oleraiina(paginal
Erocess. [0046] To inprove optical properties such as

leok)bi Ire¢asesghere sathen hlgclals used. Ao ganient BREREEARRE as a
part of the dianhydride and/ or di am ne, dog L, .
pempRiiately selppteds et is pAlZEFIEFSH %%ﬁ%ﬁ@&ﬂ%ﬁ SR Hopveight
alicyclic compound. nmay be enpl oyed.. Specific exanples
bared @B bs W@gﬂ%“—% W}S@r&w&ﬂ@ﬁgw}ed qagtﬁi%fc ar boxyl i ¢
B}'Og ydri de,

5 lo[2.2. 2] oct-7-ene-2, 3,5, 6-tetracarboxylic

di anhydr.i de,. bigcycl o[- 2.2. 58 either phot iti n-
endo. 3¢ Hisgesin W f ee e presRERhAAEHE.cither photqeensidve or no
di anhydr.i . R 1eed] NeRL ana ins, acrylic resins,
hARTHINLS i ol e Rrpicish ), "SRR, ol resin, acyli rsin

ikl L H8r based resi , polyimid; ins, and the like may be preferably
gilh cyc?gflgg‘zf ﬁsﬁepr)?sé\nr?e%o, }gfné,%{eflg? racar boxylic
SinArhYEr i T @artaka heonte therliyiia Reshanint palygnide resins are
tetracarboxylic di anhydride, B )
bi&i12nt (i3 hadtirexquep of heebimpd Fiah hebelf stabilithoefi the bldtlotesin
bi s(3- am nopropyl )ether,
3, 9- bi s(3-am nopropyl)-2, 4,8, 10-tetraspiro-5, 5-undeca
ne, 1,2- bis(2-am noethoxy)ethane, ,
1, 2- bi s(3-am nopropoxy) et hane, triethyl ene
gl yeol - bi s( 3-
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2 5am nopropyl ) et her, polyethyl ene
gl ycol - bi s(3-am nopropyl)ether, 3,9-bis(3-
am nopropy0- 2, 4, 8, 10-tetraspi ro-5, 5-undecane, and
1, 4- but anedi ol bi s(3- aninoRiopyl)ether. 18 [0047]
Synthesis of the polyimde precursor is generally
carried out by reacting tetracarboxylic dianhydride
and diamne in a polar organic solvent. At that tine,
dofiiboifith 561 f orp ey BB predtdfdflofdae obtained -
pol'y(am c acid) can be adjusted by a m xing 5ratio
@@gween the tetracarboxylic di.anhydri de and di am ne

t’he solvent, an ami de polar solvent such as =
N- methel poRrimide rediksteadin mMbsheasesypted\as acephotpeppsigye resins,
N, N-di met hyl f ormami de i s used. -Besides, a solvent,K
SN EdHnBg b rih@ closure (m)diztion bp hearaf the prwprsaAERRly (GRigacid).
sol vent conposed of a Iactonegg) al one ;i s al so,
polefaatic-acld) is uanligobtainediyanedditibe pelymsrFalion foast ¢y pgreen 2
of the pignent which is the |ight shielg%gg 1Oagen{§l.F
ddmepcaint bevitg enenhyilrifagronp pad e GBS CORYPO SrFRRTRET®

. conmponent herein refers to, a Hhﬁg%ﬁ;gj 3?%$®ﬁg%@;&aﬁ8HMt—

tange fremgdito 189  dihemriy(FBicac nes

| t-is the | [ | ts.
i th GUroEre0 PSR AR kg e ) B RS RARERs of the
f 3 to 12, which i. | i phati ' .
R e RS et anh HERR abo Y i ik £ apd both

t I.3- propiol actone, .y-. [ ; ula (6
o pa roidg b e Wbl Figk bl AitdPABon showm in the Formula (6
and c:capro| act one. . : | . in M halkactone is
R T e e
@g@ﬁgrsor. As for a solvent other than | actones, '

| es thereof, besides the above-described pol ar

ggh&@ﬁ&ﬁ, i nclude, but not limted to,

-ne - 3- et hoxybut Esbqhg- hyl - 3- t hoxybut yl
acet ate [ GOpyl —gé AOMeLHY] T, propyl ene(®)
gl ycol - 20nonongt hyl et her acetate, dipropyl ene

gl ycol - nononet hyl ether, tripropyrene :

gl ycol - monomet (3OOt ) npr opy! ene

gboaxgl - nonot ertiary-butyl ether, isobutyl alcohol,

i soanyl al cohol, ethyl cellosolve, ethyl cellosolve
Foahal€s) butyl cell osolve, butyl cellosol ve acetate,
met hyl car bi ~AENJI I —CRY bi-dN Fdcet @@, et hyl
carbitol, an?f;thyl grbifﬂcﬁ acetate. 295(0048]

I n nost ca acrylic resins are used iFQ
phot osensi t resin conpositions. In thattcase, the
phot osensi ti Ve resin conpositio nprises at | east
an acrylic resi@OQb phot o poIGﬂgSESgtle nononer and
photoinitiator. As for a ratio anong these, usually,
tlA@3%ei ght conposition ratio of the acrylic resin to
t he oto pol yneri zabl e nononmer is 10/90 to 90/ 10,

dr Shmount of _t he photoinitiator added is about 1
to 20 % by wei Obased on the total wei ght of the
pol ynmers and NOWET S. 5[ 0049] An acrylic

pol ynme—having a cN-beH% or pNibi s @Qfer kb yTsed as (6)
the acrylic Rhly r. A cOpol ynmer betmeeq/an

unsat urated c ngggylic acid and et®YDO&Bical | y

unsat urat ed conpound may preferably be used as the
acrylic polyner having a carboxyl group. Exanples of

the unsaturated carboxylic acid include acrylic acid,

10met hacrylic-acid, itaconic acid crotonic acid,
mal ei ¢ acid, fiunaric acid, and vinyl

)
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acetic acid. [0050] These may be used individually o
may be al so used with other copol ynerizabl e ’
et hyl eni cal |y unsaturated conmpound i n conbi nati on.
Speci fic 15exanpl es of copolynerizable ethylenically
unsat urated conpound include; but not limted to,
unsaturated carboxylic acid al kyl ester such as

net hyl acrylate, nmethyl nmethactylate, ethyl acrylate,

g@?@ﬂ nmet hacryl ate, n-propyl acryl ate, isopropyl

ate, n-propyl nethacrylate, isopr, opyl
gg%ﬂ@gﬁ.late, n-butyl acrylate, n-butyl nethacrylate
2C-bu él acryl ate, sec-butyl methacrylate, isobutyl
acryl ate, i1sq-butyl nethacrylate, 20t
acryl ate, terjt yl methacryl &€ n-

n- pentyl net cnxlate, 2- hydrgxysg hyl

rt-butyl
entyl acryl ate,
acryl at e,

2- hydr oxye | e =l atepbenz | at e and
benzyl net rylatg; g?anatﬁgtﬁi;y 1chmpounds such as{”)
styrene, p- hy st yrene, one tyrgene,

m met hyl st yr gn &hd a- net hyl st e; Jnsaturated
carboxylic actd atninoal kyl esters such as
gotiandet hyl acryl ate; unsaturated carboxylic acid

gl yci dyl 25esters such as glycidyl acryl ate and.
gl yci Hythe amvi geneyplfomnura 495 %k ReTeRESSES # 1‘%@1"&@ or
such as vinyl acetate and vinyl, ptopionate; viny]
eapranalenes o&m%lmﬁ% Pg&%?{@%ﬁéc&y%:@rﬂg\fa?@? graric group, and
nethachIoniaiIe and a-chl oroacrylonitrile; aliphatic
@%ﬁ?ﬁ@ﬁtéﬁzdienes 20 such as 1, 3-but adi ene and
i@f i:ne; and pol ystyrene, polynethylacryl ate,
& %% t hyl met hacryl ate, pol ybutyl acryl ate and
pol ybut vl i net hacrylate, . L iay|
gr oup glﬁ\ée f’rﬁeisf{lalé’? %%8@@&%@%&?% ?%@@2?%%@& Al
Especial Ly. .ip. Vi Lt e QLAEIRT
PG RoD it i i faR sl proptBeR gl
?&Jhﬁ‘{@é Prlnd &ﬁi&ﬁ{;ﬁﬁ&@ﬁ@}iyﬁet‘e@@b&f udeles gegplyaaided
romnmethacrylic acid, acrylic acid, nethyl
Eggﬂﬂﬁgylate, 2- hydr oxyet hyl met hacryl ate, benzyl
thacryl ate and styrene, the copol ynmer having an
Jugs3age nol ecul ar wei ght Mw of 2000 to 100, 000 and an
acid value of 70-150 (nmgKOH g). If the values are
out si Beniiess themgratic diaatinainpdy therfollewingt p-phalispedigmine,
because a rate of dissolving into an al kaline o
depatmiinediathirob At diemimdipheadetben f,4l-diammediphenylether, 3.4-
[ 0051] Use of an acrylic polyner havjng an
elidyinedipoalylehenfs4itdiamainedipherylipetharie; ha -dpgmogiphemylsulfone,

| eads better sensitivity in exposure and ¢evel.o nt

ah‘ﬁ-dtiamisoctipl@nabulgﬁpme3@65@%&%}5{4@“}@%& ”e? H@?‘%’HB gyt
unsaturated group in the side chain is preferably .,
B ied a4 R eogheipy Mheerave: hry Fapanhu Jatene, 22

ferred as the et hyl eni.cal | y. unsaturat ed group.
B T o
dditig ti t ween. t Do b : in
e e

en cal fyrated. > O ' ine
G Osirnps oy AL 2By GATRALGRISy SRt amin,
CXBIRh &R0 Bher Mo BGL Y3 iRObY TR HANRY NREbis-(4-amino-3-
etrnyl enit Ca

y-unsaturated group 1n the side chain
i BB hicte 9ar_ihathdbanzhaiide £5 € -dRahmobenimilide,
é%%%%ggmgﬁﬁggggﬁese Lai d- open Pat ent Application
(¥OkBihinDenz8miBE2 A% disafiflotenpdrdiide; 2,4+diaginobsizanilide, N,N'- p-
"Cycl oner (registered tradenmark) P" (Daicel Chenica
I ndustries, Ltd.), which is a comercially avail able
acrylic polynmer, and an al kali-sol uble cardo
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25 resin. In particular, anong the acrylic polyners
having the etbylenically unsaturated group in the
side chain, a polynmer having an average nol ecul ar

- weight (My of 2000 to 1oo,gpo (rmeasured using

tetrahydrofuran as a carrier by gel perneation 21
chromat ography and cal cul ated using a calibration
curve of .a standard pol ystyrene) and an acid val ue of
pﬁ%é)h&le]bﬁg_ - O hmide, NDSIp-pieallenabibemiaminstenzanfide, AEN -
photosensitive properties, solubility in ester .
AP MR bid HeRidniifey, N,N-al-piehylaee biewstoimbenzamide,
sol ut’ions. 5[0053] As the mononer, a multifunctiona
0N ARAGE NG N eny erieydis-p-aminsierzandde, o, Ngdimsthyt 2N He
used. Exanples of the nultifunctional nonomer include
pHeayabeslsib-nAatlingbyedacyde, B edipiemgt-NNiarphieaylene figpy

(met h) acryl at ecar bamat e, denat ured bi sphenol A epqu
drnimblnagnide ané N, M ediphanyaliN-ptplgnilenabigdr-gminobenzamide.
(meth)acrylic ester, phthalic 10anhydride pr%ﬁglene b
Thesclarofnatit dlangnss may kesiseqd individuadly; gritpve op gjoge of them may be
di et hyl ene glycol (neth)acrylic ester, rasin-nodified.
wspd iy cgphinaiioae r Moz Brefaphly,dl ish Rt (e HTDR FORBPREDTS 18
fl uorene diacry| at e- based oliggners dezcrLbedrin

ma%mb@s@mlaﬂ@mf tp or @85135?&“8 OFLBRAY, enE%EF‘a‘F%%p‘é‘hl |

P i cat,i on ( Kakai 82278630, {I]

piepasreithing: b hmyanen i A1 ISR uphdy REGLS £1E
. 251 . h | i i A ﬂe

%%ﬁ%ﬁ%}%ﬁ%&{, S,’B -&:a_‘%?ﬁé)?%&g’%spl#%%%ﬁ%&‘gdkeg%hocﬁf’]?eﬁy%SIﬂfo .

o raRy B frortr AR CH MR Bzanlide. 1 o

%a&ﬁ(neth)acrylate, di penta erythritol hexa
&heth)acrylate, di penta erythritol penta

(et %@% iRt Seanpid-drisd dhofiBtic REBHRYHSadY Hemay 4,4'-

enyl | propane, bis[4-(3-acryl oxy-2-hydroxy
RAbXA)R RERRL 4Rt Banes  Hehadphehchcastachbyylic-diatlydride,

propoxy) pheny ]suffone, 20bi s[ 4- ( 3-acryl oxy- 2- hydr oxy
%&@ﬁ@ﬁfﬁb ReRYdr®, B@I9, 10-perylenc tetracarboxylic dianhydride, 3,3',4,4"-

, 4" -bi s[ 4-(3-acryl oxy- 2- hydr oxy )
BibBRG iy Pherythdayeiytib diaamairide, 3,3',4,4'-biphenyl tetracarboxylic
9, 9- bi s[ 4- (3-acryl oxy- 2- hydr oxy _
pincipaixidy phz AyHjdphtelean tefracarboxylic dianhydride, 3,3',4,4'-
9,9-his[3-nethy1-4-(3-acry|oxy-2-hydrox¥ .
para%pmhyx))ﬂmwwxme disnhydride and 3,3',4,4'-metaferphenyltetracarboxylic
9,9-bis[3-ch|oro-4-é3-acry|px - 2- hydr oxy .
gienkyixidy p hiieys Prefarsd examplps mshidn 4,4y BiPhabietpeaghnratie
di acryl ate, bis phenoxyet hano

251 . -
R A e e s e
bi I Tl di met h late. T
Fhaai gl fyPODRTHIT IEEEIR AT PR PoyRs S con el o
Sensi t.i vi, d bility .of t | can be
eoptrm Fely el B rrB e BBt Sl b sl can®

pr opoxy

I 11 funct.i on NDNONEY.-S. ' - de ci
Bttt B ping A g FREPOTA R MR SRR Gonilbide, | Specific

3{68%56?%%%@3 5 me?gﬁrf@&ﬁg‘?&?isggﬁ?ﬁ&ﬁ@ﬁiﬂlﬂﬁﬁé iaRldride

nmore prefe e an five functiona
HPHRYke! S TREL I8/ tetracarboxylic dianhydrides may be used individually,

or two or more of them may be used in combination.

[0045]
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5In particular, dipentaerythritol hexa(neth)acrylate
and di pentaerythritol penta(neth)acrylate are
preferred. In cases where a pignent which absorbs
ultraviolet rays effective j-n photo-crosslinldng is
used as in resin BM in adJition to dipentarrythritol
hexa( et h) acryl ate and di pentaerythritol
penta(nmeth)acryl ate, concomtant use of a ;
(et ), agdyirabs6¥) taf iabid ABhylr it Bk asahialéic antgidride andgghalic
and 10having a high water-repelling fluorene ring in
I8 Wethdiéd 4504 ermfinslfsedlaeid Depaptee ddhesipratotagrinorganic
can be controlled to a desired shape upon devel opnent
sbRaRk sudSasa d1ENA @huey andasilivox tviafer, SiFconiaieng adyitifhe andir
hexa( et h)acryl ate and/ or di pentaerythritol : .
Qanine aredk byeianbly asel inaddition rothe aropfatie gompowds.p ahntpgrtisplar,
wei ght and a (neth)acrylate having a f|uorene ringakn
axiloaaeulismint tgifiedbyits-pdaminopiepybicgrnethyl Hpygue cap Jake
1. 5[ 0055] The photoinitiator_is not restricted and g.
adhesign tolvotinorganic sthsirats hetieras The HASRHEREE IS LY used In
compound, acet ophengne-based conp d, . oxant on- a%ﬁ%xmw

ancmseahel 1 1ora0Ya Ry Bolpef el didRiget g her the amount of The
benzot hi azol e- based conpound, . benzpo oxazgl.e-.based
dynins inge serilrge st o %ﬁw@we‘m’a& Sitbifgd e the
conpoupd. or 20trjazi he-based .compound;: :
%ﬂ@aﬂ%@xmﬁg@mﬁeﬁ 0P iPes pryPig arisgn il bl resistance

ont ai ni canmpound. or .a tJ gighpyed.
R

telrast iyl 4, 4o doad X SIS Im to the substrate upon
Q%%E?ﬁ%wygﬁg¥*ﬁi%%?ﬁ%ﬁ%ﬁ?%%ﬁ%ﬁ?bp gnone, 0 the st P
0 phenone, benzoin, benzoin nethyl

é?ﬁg?#%%gﬁéﬁﬁﬁﬁ%gobutyl et her, benzyl di net hyl ket al
@m dr oxyi sobut yl phenone, 25t hi oxant hone,

- chl or ot hi oxant hone, 1-hydroxycycl ohexyl phenyl

ket Ongy, ingyrBRd é}%ical]properties such as low birefringence using an alicyclic

[ 4- (et hyl t hi 0) pheny1] - 2- nor phol i no 1- propane,
GoRAAY s 2 pétk BEIhE Yilaahydide hnd/od diaminepives hotdpmpery/the present
) - but anone which is G ba Specialty Chemicals K K
invegRebyeny 2kafs. e A Bhevedidyclickmpoknd mgp e employed.
2[ 4- met hyl benzy1] - 2- di net hyl am no- 1- (4- L .
SEecifivodxiampjs ey dof simiderioh Swiycloheane Eipearpalis djanpydride,
Chemicals K K CGA-113, t- buty] anthraquip nﬁ, 5
njepm[armactmmqmﬁcﬁa@t,ra@r@xah@ﬁqaamnéﬁtwyakjﬁ%- gHgptane-2-
3-chl oro-2- nethyl anthraqui none,

mm—mmmqp@,mww@a@pmmﬁ@%% bicyclo[2.2.1]beptane-
L R
S awams D Abcs. SRRy g BAg Sl Hoacdontic
doopoe g RS o7 e il O
R e v
B e B Ry ) 7601 (11 Chioro.

' wvDethEd, Bl D ' 1)tther 8 9etri 4B -
_%@yﬁ thEs 81&5[%3&161{1\?%8&@-1}@(%@?@) 15(B

N-18 19 which are carbazol e-based
GATRPHIIH- TRBUDastpesl s Syundisadic, M Abitogpdiol RKik3- Two
or nore'types of these photoinitiators can be used in

ipfetiyb)ether. | N particular, use of a conbination of
15t hree types of photoinitiators, that is,
N, N1-t etraet hyl - 4, 4' - di am nobenzophenone; G ba
Specialty Chemicals K K "lrgacure (registered
trademark)" 369 or Ci ba Specialty Chemcals K K
W -113; and a carbazol e-based conpound such as Asal il
Denl ca Kogyo K K. Adeka (registered trademark)

AL 1010 . ~. AL _43.0.9

optofer—N—1818—or—N191tS—or—Crba—Specrat ty Chem cal s
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20conposi tion having high sensitivity and an

excel l ent property of pattern shape can be attai ned.

[ 0056] Even in cases where either the polyimde
resin or the acrylic resin h@ used, an adhesion

pronoter may be added for the purpose of inproving
adhesion to an 25i norgani ¢ substance such as a gl ass
plate or silicon wafer. As the adhesion pronoter, a
[8047gne coupling agent and a titani um coupling agent

can be used. The anobunt of the adhesion pronoter to

be addeticiisoiitbepblyimid precuoisigonc2 b daytiedesug by rdaetsrex]

on 24 the melggt of the polyimde resin or acrylic
tetgacarpoxylgoliqibydride and| diamine bk aoler ergaposélvénsn At that time, the
according to the present invention, for the purpose :
dsgrep RhpYJymeRiZating ogﬂ@ @Btainedrpobi(ampiciacidy cast be adiustddia mixing

shleldlng a ent, ol yneri ¢_5di spersant can be
P%‘EIP |d@D§y apgd qtamine.  As the solvent, an

a%g %//et h Zel m éﬁl 3%;—‘ W_Lmi@ﬁgﬂ\é&%pme%af?ewmide or
SR @s&sx%esﬁ e o Blubs g
P%%‘eﬂ{f% n%%fﬁdoq'% jobie &gwggé@gg B e o opfereain
ittt ?d‘%ﬁéf 05 =17 Eﬁ%ﬁééﬂﬁﬁt“{megﬂ%ﬂ"@ﬁsﬁ‘ ok

aggﬁtel %@&iéﬁﬁgmmgﬂgémmmneﬁsg s S engl 21 & onent hereln refers

onposition accorading to t tion,

¥R JoMlchOinhibi e et ratt 6 (Bl 081 AABHY/JF e lﬁctones
conmponent is preferably within the range between

s6RkrmSs HR0arged Ball b1 AMEL LadtOnetRE 1 coblpaaid EAakEhe carbon

filmhaving a high resistance and a 15 hi gh OD val ue.

. nib®emRirgiie ffomi 3 G0 DF, whighhis aghiiphaicrgclirgstt. r§gkific examples

conmponent s nore preferably wi thin the range between
tHepé@Gnahndt, Bli/nd0limited i B-mdpibletobe lyantgolntong y-valerolactone,
adhesi on, ease of patterning and the OD val ue. The

. redirolaciony grepioldsemeiand Fefprolactone t He paticalar, af butyrelactone is

pol yner, nononer or olygoner and the polyneric
petéfemed iarview of thisolabiditshe! the P@lﬁémﬁéﬂll’eﬁufé@nponent is too
smal |, adhesion to the substrate of the b

D e o
Wﬁé;‘zﬁfﬁ%li’i&m%‘ildgﬁ??t?% g%‘;@é k- e ‘ggr%glFﬁlﬁﬁh ga?s‘é‘% yi-3-
7y Eﬁw{ st Brcey 1B RRoBSRpnE e gtk oIR8 et
Birgaiy SR AE “8%20 e e&&&f’fﬁ%t‘%m‘ﬁé‘ﬁ% <t fbroBRine

ES}W PERROS STt drbtele Afco RN ad St tgzns R8BS hicohol,

i ra%aﬂﬁlﬁol‘?o(i)l \ﬁ?ggeﬂo%oﬂgt etﬁﬁ%%ﬁbs%&v%%cet@t@doﬁﬁtc%ﬂ&ohfeataﬁﬂﬂ
cellosolve acetate, methyl carbitol, methyl carbitol acetate, ethyl garbltol and ethyl
carbitol acetate.

[0048]

In most cases, acrylic resins are used in photosensitive resin compositions.

In that case, the photosensitive resin composition comprises at Jeast an acrylic resin,
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(pol y)al kyl ene gl ycol ether-based sol vents, ketones,
am de pol ar solvents, |actone polar solvents or the
i ke-can be used. These solvents may be used
individually or two or nore;@f them may al so be

preferably used. A nmixture With a solvent other than

these may al so be preferably used. 5[0060] As:

nmenti oned above, as the resin according to the

phoeebymérizdble manometi aed Hotdihitiapeo! yAsTate rivisanoigahiéss,

or acrylic-based resin is particularly preferred.

vAgaly; thervglight carapodittorsmativ efithe acylic edsinatosiod piend pdijratrizable

di ssol ves these resins is preferred. Specifically, in

metromier i Y900/ t0h end s iamonst qf sheypheiairitibtas adiied és about 1 to

sol vent that dissolves its precursor, 10poly(amc

28C%0 &y aveighh basgd ion gheatnialiweight af the pblymarssing grsimomers.

N- net hyl - 2- pyrrol i done (boiling point 2020,

[R04%1di met hyl acet ani de (boiling point 165C) and N, N-

di met hyl f or mam de (boi i ng pai nt 153C); |actones such,

as M ICPOLYGReE beﬁag Picﬁ%‘)ﬁﬂi ZHQUDIIE B@fqrably used as the acrylic
but yr ol act.one (boiling poi nt

IXPafre r BICQRULBHEY BOVPTAAT PSR : %?xif%c- 3rif edgtindeclly
oAb e i et RRE B PRGeBRrebBRe R e
BEHRTL 3Etnb byt BT e Bl Bl i
AR ol acoBft R Bofibtila, rRlcaci SRARR Rid, A Vin0

Algt Ry malonate (boiling point 199C), 2-ethyl hexyl
acetate (boiling 20 point 199C), 2-butoxyethyl

ate (boiling point 192C), 3-nethoxy- 3-nethyl butyl
acefate (boiling point 188C), diethyl oxal ate :
(boi T e ftusd@RGlvidellR\or nag Ok aR6 ekat with bibed | ng
poi nt 181C), cycl ohexyl acetate (boiling point 1740C),
copolpBbienble-dihutisticallyeingdteratdd@bhipogndinicombinédB6s)., Syetilfiy |
acet oacetate (boiling point 172C), ethyl -3-ethoxy
epamnplico afiopolynerizaig ethplenically7 @Epturfed¢dmyponnd yiclude didnet
(boiling 25point 162C), isopentyl propionate (boiling
Hooiedito, ieS@atedrearbpikpitreacid glpl esten Aentiers myathyd aerzlate, methy
pr opi onat e ﬁboiling poi nt 160C), propylene glyco
rppshasetlety) cthstl henylates ethal wethperylats §-ppenvhacryigpcisopTgRY gty late,
acetate (boiling point 150C), and 26 propyl ene
ngprpy ImetkasHEe-H§IP ek Sretipcuiale-a- Py acrie. pob ! methrerylate, |

0062 As a_ sol vent other than the
stb¥el wadeei sEeRuGh BSIhaCTAS PRy Bdat ebpiv methacryiate,

SRS SO B L SO R g,
el R B R PR g ey
T e e e e
B S o

. : i - RARSHEY EarBd-HBE acid glycidyl
ok Gkl QAR TR R s i

ARRULY 2 eiihasyI RBiId:: Rg B9¢iaY éBAckylaR oty bpydiéizy] esters
gl ycol nononet hyl ether (boiling point 188C); fatty

a6 &k \as§leeaaetahé vinyhpiopioneteabioyleyanide bengpavgdesue jas
acetate (boiling point 77C), butyl acetate (boiling

apnjilotitril® 6E)hachdapeiit yid eckivaaeryidnirils; aiphstr senjugated dienes
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142C); al i phati c al cohols such as butanol (boiling
poi nt 118C), 3-nethyl-2-butanol (boiling point 112C),
3- et hyl - 3- met hoxybut anol (boiling point 1740);
ketones 15such as cycl opentgnone and cycl ohexanone;
sol vents such as xylene (boiling point 144QC),

et hyl benzene (boiling point 136C) and sol vent napht ha
(petroleum fraction: boiling point 165 to 178C) can

- sadbs® 1hBbutadidnasid ikeppart hnd pdlRSeele, botyibtiylacatatd, he

Substrate increases in size, coating wwth a die
polyaicthyimethpaylatey sol hlitdadrelarerand gpolybeatyimethadryla thacls of which
that the solvent preferably conprises two or nore
haodrvanylsyli gnougr atenetharrdcyiigeoup intheatppniops. i dispecially, in view of
volatility and drying property. In cases where the
theoiolubiigty pbthetpolyofer & in dbilinedeseloping soluiet, preferted ang Kaaty
sol vent are not higher t han 150C, many probl ens arise
19 guartgEanUeApPBImAre of thesersplepted RoBKMRBACTE N, apylic acid,

e e

ﬂ%°é§%§@‘é?‘hév§%§5%lm%%%%§né%%% é‘FL%‘E E@%_E%ﬁ@do%é‘a‘ei}goq g an

a{sﬂezlaﬁw Eggabvg‘faﬁ@%é;} S ﬁ%ﬁgﬁ%@w‘sﬁ? BERCTHPRG e o
. . ) 20

et B Bislird velifls r DL GRNAOHe of Al 0B 6

sQu A;g%mﬁggﬁﬁqg %qg%aining 30 to 75% by mass of a

soﬁ%en Fhe

avi ng oi ling point in the range between
[&ﬁﬁ and 200C is preferred. [0064] 5To the black resin
con%osition according to the present invention, for

the pug Bpé?ac‘?)fdicaﬂotlﬁhé}ihﬁﬁn?Qﬁgﬂl‘j}%ﬁichﬂﬁm&%ﬁﬁ-ﬁém&ﬁhﬁﬁ@l

snoot hness of” col ored coafed film and preventing

sReRALi 168k btter BV Gl afoserd And deatidaetnt, Bhe taneisnicrylic
of the surfactant to be added is usually 0.001 to 10%
poYymi¥R BSvingtheletiyiduioally Andiuriied gidupyn theskichasiads pmictdhly
pigments. If the anount added is too snmall, the

uedd e tesylfcagrodOatd méthaangatg @oahpcoapiefigredas teratiiarecadnd
snoot hness of colored coated film and preventing .
uBsnand Gedups  Sachnat adndicgivianeredn i ebtainsd bryian addiigi reaction
added is too | arge, physical properties of the coated
befwean thercatbveycgrnup of ap acriip (poPelymer haying 2eprpoxys&pEp and an
cases. Specific exanples of the surfactant .include
cthyienirially snsepaaied sempaundhayiag érﬁhﬁ&d FTQUR A FHCXSF £RYYY group-
and pol yoxyet hyl ene al kyl ether sulfate '
[8?52&t hanol ani ne; 15cationic surfactants such as

ol osbtsahe SRR Ee GOt Rt dae TER A tBlatrated

| aur.yl di | anj i |
SIS B PRI ORGSO

33 ?@P}aﬂ% J g;?alﬁxé?oe%ﬁ gé%nre]ghﬁ?rlé %lf)%&au%'h iﬂﬁf)kai})lcﬂ),y 1y ebhydsane

nost ear at €;
i1 cone- @%ﬁé'ﬂ%ﬂc P* (Daicel Chemical Industries,
é%ﬂ%fl &gﬁﬁéfgﬁﬁ%ﬁg%g&%%&% e like gs O?ﬁe nmai n
L%&.Z,'»%&I‘is hrhdrbiQfi BARAISHIE bt i Pelyfier, f286 b Alkali-sdiible berdo
présent 1 nvention, the surfactants can be used

rodifli VinQha! ciar i drid@h ke poihiers hevingay etigylaniatly imsaturated

conbi nati on, which surfactants are not restricted to

gg&gﬁiﬁ tie564 iaad aglieer hidAH 5] average molecular weight (Wi of 2000

| ack .resin conposition according to the present

" tb NPG000 (neasided usinp itddrahydrofuran as a carrier by gel permeation
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25concentration, that is, the total concentration of
the resin conponent (including nononers and

ol i goners, and additives such as photoinitiator) and
the.light shielding agent,,'i preferably not |ess
than 2% and not nore than 30% nore 28 preferably
not | ess than 5% and not nore than 20% fromthe

vi ewpoi nt of the coating performance and drying
dHSRAD Edphy R R DMsidoEcatbAGikn 68VPESI {thffArd polystyrene)
according to the present invention preferably

ARSI 281dSvaRBETO Al 50/ (RIK ORRY) $OYE PrefertBit invie@aiarent ,
and |ight shielding agent, wherein the total anount
pHotdskgsitiveSiropee oD solahilitydn dstet @iMenfssdridabllibiifly apstkdlines
preferably not | ess than 2% and not nore than 30%
develeppestfsehaibhy not | ess than 5% and not nore than

20% and the balance is the solvent. As described
[@B&3le, the surfactant may be further included in the
above-descri bed concentration. [0066] 10The bl ack

r esi Acibapwsbmena nadinaiongl eomennfunstiona aerylip meneinehor

is produced by a nmethod such as a nethod wherein the
Qiggmenean berusedti rBemplesaf dhromylidunchongh mopegeringlyfie pisplhenol
using.a disperser, or a nmethqod wherein the pignents
Atk einsbamstiyaiiaais, Do (BURTEAEST Ve, depg et Figpheno

RS R A5 R e BT 0 g ¥
SRS R PR, B BT 0
GFHoSH 5 b B PnTch BES R Ul

G BPRER9 REELDETRET: ot s BB o e o
o135, & et RiEEh Pl ABCH{A (Kot Rere piecso,

tgg%%yleﬁé E508) B(nReRdory BRI 1 BLKSAR: BSlaH(nIRaayRi« bisfibnol A

e dianmeter of ‘the bead used for dispersion is
diglgéi&{/léhl@éﬂdi(ﬁi&h)hﬁ?ﬁtet, franetBy0bropanariimehiaceylite, geharerythritol
5.0 mm nore preferably not [ess than 0.03 mm and not
tHh&hJabBMatd, tBaciiforal, pasasryitiies] ecttalmcti)saryite dimhtat he
primary particles and the dianeter of the secondary
dpahiiiollens (thethuedyliy, digmtegathritvipata (medh)porylake §.2-bis[4-G-
particles are small, finer disgprsion beads having a
gomiiye2-bydioxe popoxiphdnyprophres b6 -aemilemit2-hudrornr e
than 250.10 nmm are Freferably used. In this case

It
rrepqxyihenyliiethine; bigi4sGerceyiony-Bhydiary prgosphaylisdions

a bead m Il having a separator capable of separat]
His{d- (o \se By PP AR IPREBEHEeT AT islfsi 2P Gxy-3-hytiroxy

centrifugation_ fashion. e othghy and, in cases

h
m’@)phzgylﬂﬂygllﬁ’h?ﬁ@ec%%lbéﬁ%}ﬁ%@"W}H?‘?é' i cron
ticl di . di ' b i th
e stne DA B O 5T STEPRRd, s
t hat fficl { i,Ndi L { ' dt
SRSl S LR B STBL 0 b e o
PSR 8011 ICRAR, b3y dfiblo iR Ak Xoi 8 oMy ol

fluorene dimethacrylate, biscresol fluorene diacrylate, and biscresol fluorene

dimethacrylate. These may be used individually or in combination.

[0054]
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present invention will be described bel ow. [0068]

As the nethod for coating of the black resin

conmposition on a substrate, various nethods including

nmet hods wherein the conposi&&on,is coated on the

10substrate by dip nmethod, 7oll coater nethod,

spi nner nethod, die coating nethod, or nethod by a

wi re bar; nethods wherein the substrate is i mersed

i Nt hgensivity o work BB TiREd B s @h &k RokthiBle8 BY Wlb&ibnl and

sprayed the solution on the substrates, may be

enypbinytiv of THeee suhisinictibgaliSorv@iers &€itdlig6ied. aRparticular, in

i norgani ¢ gl asses such as quartz silica glass,

trdemwiihdreaat thegbmsitivityabsenfaeshiponat leeviflzanslessihda tHredre
lass with silica coating on 15surface thereof,
gaariabgrplipss tioee Preferably nadepanhan fpledetdtiona igemips, iapreferred.

the |ike are preferably used. In case of coating on

Intpartiayls dipangaeryithréigl baxatmethebrylate andrlipsntaenyiréabt er

such as_sil ane coupling agent, alum num chelatin

pepiatmethipceylate argrefpiredh el lacryey Whgerf pigpent idich gbsarbe  of

the substrate can inprove _ adhesi on _between_the bl ack

wiaYiplet s ehiecye Buphoio-grosslinkmeappisy as m resin RM dp addition to

N
GRS S e U s

' ﬁa@ﬁl\glea{ }?&a %vgteg-%g@]ﬁ% qfuio?e%e %gtil? gxefrﬁglg:]ule% S{O%eére Va?]rlefi é)ecause

preven I ed dnevenness or convey unevennes

{ug ggﬁésg ffm% &b B3 debitda §h§§? ygg%gaﬁpg%é;nggt gge d&i bda

coatI ng conposition 1s pr

r?ngﬁdeﬁigeéa{ FnBbrurdd il ﬁﬁgﬂtﬁ?xﬁ{hrﬁ&%ﬁggneﬂ{)mh’t@ Gnddbt &Pﬁntgcrﬁhritol

d pressure dryi ng apparat us equi pped w

Raal@Eth)ac’tatd 804 dmount of 10113650 S b9 ReRhNSM £ORtRHcrylate
I mis patterned usual ly using photolithography or
Hal¥ehgl d fi@renbhity ih 82 adnBEniCIBLES 40 bhitd HySwdifie is goeposad
and developed into a desired pattern after formng a
[oosdli ng photoresist filmthereon in cases where the
resin is a 5non-photosensitive resin, or as it is or
af t erTHeghoiohgtizor ioxpgesricttd ende &bden phdtemitiator sveh asn
cases where the resin is a photosensitive resin.
beneophahererhasakcomymuind, gdstophmnopirbased eerhpaungy oxanton-based
oxygen-inpernmeable filmis renoved, and then the
evogiound; imsizpalsibriedreompounid. danzehisrein based carprauagybenzo
obtaining the resin black matrix. Although fhe hea
PelRTpazed FEMPPEIs 0%, CSiRE GRRBPHY- eRbazAk-Fased gpmpaynd or
cases_where a polyimde- 1 Obased.resin is abtajined
HiAERT-RASSE COPRPEE: B FCHPEERC PORIHALPr PP E HRRSORE-

benzophenone, N,N'-tetraethyl-4,4'-diaminobenzophenone, 4-methoxy-4'-

dimethylaminobenzophenone, 2,2-diethoxyacetophenone, benzoin, benzoin methyl
ether, benzoin isobutyl ether, benzyldimethyl ketal, a-hydroxyisobutylphenone,
thioxanthone, 2-chlorothioxanthone, 1-hydroxycyciohexylphenyl ketone, 2-methyl-1-
[4-(methylthio)phenyl] —2»m6rph01ino 1-propane, 2-benzyl-2-dimethylaminol-(4-
morpholinophenyl )-butanone which is Ciba Specialty Chemicals K. K. "Irgacure .
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The filmthickness of the resin black matri x obtai ned

fromthe black resin conposition according to.

the present invention is not restricted as long as it

is wthin 15the range w thi &y which the obtained bl ack

matrix is usable as the black matrix. [0072]

The optical density (OD value) of the resin black

matri x obtained fromthe black resin conposition _

(@egiserdd radenearit)l 8 6R r2elantthyibean - Dainfigfighabl Iy(4k s not

| ess than 4.0 per 1 gmof filmthickness, within the

mpphblirphenydHengtone maghds Ciiet Speeialt3 8Beraivdls X0 KOTGIFIN 3, t-

nore preferably not |less than 4 5, and still nore

itdfaathsiguinonet] -¢there anthsaquinode, A hdichry amthmgiisone, 3-chloro-2-

measured using a multi channel photo detector

prrErivmuRones ethyirasthragriensy k4-repktbequinine 9.4 |

thtgd) and cal cul ated by the equatign &2 bel ow OD
paehragyipefico t-20rn3q Bithrpgipneice | 4-dige agiigonepZ-pheny!

| and |

SR S i A L B8
STl Rl el
il R G i PG LR Rl

(%e%r?%ée}ga tradERry® ) 1! &fam @gf- -éﬁ%%ﬂi%e?@é% nzoylg-eQPH-

-termnal” method Wt uard ri‘ng and can-

GRlaeokALR Y. DYOLRGyRAGHS] | (0 QM4 1 MO Ty .
resi .s%gn}gi’gy?cz. cm :é‘)z‘{vlflﬁ?i)lqsgé(bg/gg) ( QSy wher el SnK'VI;<' cal _
za@pm%emak};ﬁﬁﬁﬂ@@dﬂ(ﬁi&ﬂ&M@lﬁ&iﬂ&&epwd&@Ereéiﬁ):ped

s; electrode surtface (cn), d; thickness of the

tedahad) bhtbmed 1) 814 ALIN1910 ThecharhesbaBleStasan@nibounds

between the resin black matri x obtai ned fromthe

tdmtdctireshnAshipesid KegyodCEor divitgortrfork Bgpep bEthesat
i nvention and the substrate is preferably not |ess

- phbtiniBatOrs/cal Bauskén cahiinationt, adh particélac eseofeecombitntivhef

substrate is 5 M2, nore preferably not I ess than 8.0
thieg tyipks ofiphotodiniestiorsn thet IseNgN Hetwiethyl-4idbdiamaabenzpphenone;

smaller than 6.0 MPa, a problemarises in that the
Giba Bpecislia STocmiaaly K. ddtzecuse (regigteradftraiomptk)g (s Ciba
Specialty Chemicals K. K. CGI-113;and a carbazole—based compound such as Asahi
Denka Kogyo K. K. Adeka (regisiered trademark) optomer" N-1818 or N-1919 or
Ciba Specialty Chemicals K. K. CGI-242 is preferred because a pﬁotosensitive resin
composition having high sensitivity and an excellent property of pattern shape can be
attained. |

[0056] |

Even in cases where either the polyimide resin or the acrylic resin is used, an

adhesion promoter may be added for the purpose of improving adhesion to an
inorganic subétance such as a glass plate or silicon 'Wafer. As the adhesion promoter,

a silane coupling agent and a titanium coupling agent can be used. The amount of

the adhesion promoter to be added is usually about 0.2 to 20% by weight based on
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[ 0075] In the present invention, a color filter
for liquid crystal displays may be produced using the
resin black matri x descri bed above. That is, the
present invention also prov% es a color filter
conprising the above-descrited resin black 20matri x
according to the present invention. The color filter
conprises at |east the transparent substrate, the
(FENREDOBRK pIBh Y rs B JFBEL AR -QyPar ti al region of the
transparent” substrate, and pixels forned in a region
[eos7A)he transparent substrate where the resin bl ack
matrix is not formed, which resin black matrix is the .
abov én gRWtickinthposisbiakbiishs Wahé presat GReatidhg fdr the fi®pose
present invention. 25[0076] ' In case of using

df ivaproeiignhdiiapdtsion sabititesiahs By Ghictiitd@ept, @?Si@ineric
invention in the production of the color filter for
dispgrshut can e bddeddi gysitiy/solyrhéric dibpecsantypblyiethyleseimfi2-based
formed on a transparent substrate, then the pixels
pelynteniy dispersentl polywnethene-based polymerie disp@pant,qrobseally{a@)ine-
and blue (B), are forned, and then an over-coat is

- bregadmetymesicrasnersast ordbmiikecan ba prafersblyivsed iSuch apelmsec

Pat ent Publication (Kokoku) No. 2-13 1 1. Concrete.
dispersantds prefrally addsdyie the exicat thakthe phelgsmmsisivity mdsadhpsierpdo

filmthickpess is s 5 contrqlled as to allow
10t d5ESHES s ﬂw %O%hofg%% BplymgHC &S@ﬁ?aﬂé F%?Fe«?d%s%& ustAlyabgut 1
resjn fil whi.ch are dyed. or in which a dye or
k) ?é%&ﬁt&qlg%&@&nsﬁﬁﬁ%%@ebﬁ%%geﬁ? If or mi ngyt he pixels

be optionally changed as required. Further, after
[ r%ing the color layers of three primary colors or
afte n {hg RS 51538318%(&56081%%% t]:)'tﬁep%rg&& pa%e Othe lv@e’gﬁﬁ Batio

pri colors, a S

0
of tHree mar ransparen COI’]&UCIIV

. o% gtﬁtrli gs}ﬁéﬁin?%g%ﬁfrgﬁﬁj cﬁﬁpdh%ﬂﬁg b cra‘ﬁk? rﬁ]?@n the range between

sparen ectrode,” an oxide t Il msuch as

7509 ahd 46/8B/iR l’)lﬁgr td-58iah b black EGhtkd ki WhiiRe AnidRir&HARRE and a

of about 0.1 Ismis formed by sputtering or vacuum
Ivaiven. ThOWETht AtibROUSR shikeiiRs §rmbHeSinWd®bneak & more
used for the pixels of the color filter according to
prdferably st tHetueribebeen!76/23Gihd 60 510rih Gievdof tik balaee among
havi ng excel l ent |ight 15resistance, heat resistance
adisdicsin eyt ofipatteesing taxhthe O ealde s i TledesiBpempdriept herein refers
exanpl es of representative pignents, which are

 to teaotabaf thy polimier, n@wbonier dagomechid the pobymernic dispydet, If

but not limted to, the followi ng. [0078] Exanples of
thehvenauat| opihg mesin compaingnids priogmiatl aghegiop ﬁ‘eﬂ@iSH%ﬁﬂQ@rof the black

referred to as 20 "PR' for short) 9, PR48 Pg%g, —
opeedfilm pridegriorRedi 4, Owpthe ather bad, ghe prqurg gl theightshielding

PRI 79, PRL 80, PR190, PR192, PR209 5, PR2. 1 6,.°
apr 57100 PRl MR Y3 PRABAKcR018 ValoR ophgpay Sther oF

PR240, PR254 and the like. [0079] Exanpl es

viEch @RS pi gnent i ncl ude pi gnent  or ange
einafter referred 25to as "PO' for short)l 3,

[ , P036, P038, PO40, PO42, P43, P051, P055, PO059,

The solvent used in the black resin composition according to the present
invention is not restricted. Water and organic solvents can be used depending on
the dispersion stability of the pigment to be dispersed and the solubility of the resin

to be added. The organic solvent is not restricted, and esters, fatty alcohols,
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P0O61, P064, P065, P071 and the like. [0080] 33
Exanpl es of the yellow pignent include pignent yell ow
(hereinafter referred to as "PY" for short) PY12,

- PY13, PY14, PY17, PY20, PY2 PY83, PY86, PY93, PY94,

PY95, PY109, PY110, PY1l7, PYI25, PY129, PY137,
PY138, PY139, PY147, PY148, PY150, PY153, PY154,
PY166, PY168, PY173, PY180, PY185, and 5the |ike.
(poipaiilytene giycbhstharibabeel sopieaspktorien cimidepgiagobrtsyiaciont
(hereinafter referred to as "PV' for short)19, PV23,
pPlAR SolvENB e, thPB2 can¢3Bed. PVIRiese s0VABiLs mA: use/ailj viduedly or
the like. [0081] Exanpl es of the bl ue

tyP gneete ¢ftbém duypisgrhepreiblably wsedr e mafttrerwithed snlvend other
as 10"PB" for short)15, PB15:3, PB15:4, PB15:6, PB22,
timmdbese prg Alsodigprefarblyivsed.-ar e used. [ 0082]

Exanpl es of the green pigment include pignent green
[?(Pﬁ-?ﬂei nafter referred to as "PG' for short) 7, PO
PG36,, and the |ike 15[ 0083 ) These pignents ma
be, ASBIGAPFEAPOVE 3B 6?%813?991”%}‘1%&'%8@ SRR IS0t
such .as.rosin treatnent, acidi.c.qgroup,treatnent ,or ..
R I R RGO BT Ty Priarehedipely
af ﬁle%ogrlersl g&f&ﬁ%ﬁ%ﬁfﬁmﬁ c.{isgsgﬁlt%%]teh%geﬁjeghqg #%Psif%rrhgi g@é{:&%ﬁl&, in

resin us n e plI Xe color er accor

, pgﬂicﬁafwﬁérgfhg%siﬁ P\f}g’p{i:%ﬁig—ﬂgecp gtsolrvglﬁg}éa{t Qgsg@vesqfsr x dg?sor, '

resins, yvi ny I's, pol'yam yim

pBEﬁ%{xi:l: ié@idgs?ﬂ}cﬁﬁ' de FOIPR RtV ENRON B etfit-2-pyrrolidone
sraplicity of t production process, heat” "~
(bSBASHARCR2°C), BN diBShPlasiaRidd rasbiﬁ]_tge%dmkﬁs*’@tanw,m
preferred to use resin filnms in which the pignents
dah&h e FerRams@Aboffing Foin €537 CHVIRAbEYs sGdh BBRosibladne (boiling
formng patterns, it is preferred to use a

pBine 1 HFENS-hittyrelaatohy (Boiliigesiim 104°G-ehlctohetque@ritgpoint
are di spersed. Yet, fromthe viewoint of heat

202%¢)) s§-saleelatute (b ling pdint 388} tyamapmlacidne isoijmgpant WE°C)
to use a polyimde resin in which the pignents are

 and spapreiadione GhiliigOREdt 96°C) canlbe preferakblymssd at e col or

filter for the liquid crystal displays according to
[8368] present invention, the black matrix is arranged
bet ween the pixels. The bl ack matrix, is alﬁ% arraqggd

in t Aeedificyereamplesal She eter Melude-dur rot limpited dey hrgat gee
(l?(lii?ggkpoint 214°C), ethyl benzoate (boiling point 213°C), methy! benzoate (boiligg
point 260°C), diethyl malonate (boiling point 199°C), 2-ethylhexyl acetate (boiling
point 199°C), 2-butoxyethyl acetate (boiling point 192°C), 3-methoxy-3-methyl-
butyl acetate (boiling point 188°C), diethyl oxalate (boiling point 185°C), ethyl
acetoacetate (boiling point 181°C), cyclohexy! acetate (boiling point 174°C), 3-
methoxy-butyl acetate (boiling point 173°C), methyl acetoacetate (boiling point
172°C), ethyl-3-ethoxy propionate (boiling point 170°C), 2-ethylbutyl acetate (boiling
point 162°C), isopentyl propionate (boiling point 160°C), pfopyleng‘ glycol
monomethyl ether propionate (boiling point 160°C), propylene glycol monoethyl

ether acetate (boiling point 158°C), pentyl acetate (boilin_g‘point 150°C), and
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“and tHhther, ke the Phbstrgiesincieases 18 fiEsneagipe sdthay

5 matri x can enhance the contrast of l|iquid crystal

di splay as well as can prevent the drive el enents of
l'iquid crystal display from being erroneously
operated by light. [0086] 6 - Fi xed spacers may be
formed on the color filter %or the liquid crystal

di spl ay according to the present invention. The fixed
spacer refer to, as described in 10Japanese Lai d-open

TP yedte oD mERIrh@Ry] (kK atdtatblpboilsPbBB 166°G). spacer

~which is fixed in the specific position on the

[poégtrate for the liquid crystal display and

contacted with the opposing substrate when the |iquid
cr yst/a a sl pt @eritharpthe phoweddesdibed ones (Holy)alkyleonglyaniether-
gap is retained between the opposing substrates and .
taber! ol Guisdudy asstiglieneagiyeol njovemediyl athes (hoiiéngpgint 18¢°C),
arranging the fixed spacers, a step of 15dispersing a
atiziéneglwobmongethyl sthen(boflingnodnti 1A’ G, propiiesgheg! mepethyl

i n an sealing agent in the manufacturing process for
atheg (hailing paintd33d)s giethyleang glysel Bamamethyl e Jling point
Formation of the fixed spacer i ried

lr?lé?% awgg%hyl ghephotling W%‘&ﬁaﬁ;@e&ﬁ Garfitoh &:oﬁ,l,mbé’ pO?HtJ,I 94°C),
- 1 H . S ) ) .
o R aIDE Che SR oA e P R e (R R ol
veol mono £ ) irl Jm e erti
B Gieietl on St st R AP PR e AP e Y
h ' , ; i xel.s..0 vye
o e RHEIE RS 17 S AP el morfi ey oiing
0 ° i . | i i oilin:
g B L T s
e, S Aa12) n 10 cfpo

ﬂﬁ%}'ﬂgygaﬂc ftQ 18fs dubh hEbuthhdl Tbdiigpdihtat BEDs3-atdthyd-butanol

prepar out formng the over-coat film Yet, in

®8368 pahet ﬁz"bP,@hﬁéthfyi@Inmylbﬁtaﬁ@ qboiliggpoiBSt 7440 kemnes
case where holes and bunps processed on the col or )
RicK 8t cRidehthdncane dyclobexanbie; asyenfsuch hexyjenebgiding point
preventing conponents contained in the col or pixel .
f44007), dity Behaehe hoilivig paihiol IGME) dridgaiventaraphtha(petraleam, fraction:
formation of the over-coat filmis preferred.

fothmppest k65 0iE8eC) ensildodre ushdaddrégnalipat fil m i ncl ude
epoxy film acrylic 5epoxy film acrylic film '
Kiobdxane pol yner-based film polyimde film silicon-
containing polyimde film polyimde si.l ox(?l?rg fil {Qgpa:atus

et e S S S

aTaB BT ARG SPROPHEE SO Ao A ORP BB 1
gvggrte %l(lje E?o?lil?g Solill?tg to% gﬁ 301%1{1;9 constituting the mixed solvent are not higher
than 150°C, many problems arise in that uniformity of film thickness cannot be
‘attained; the film thickness in the coating finishing area increases; the pigments are
aggregated at a nozzle part from where the coating solution is ejected through a shit
so that streaking occurs in the coated film.  On the other hazid, in cases where the

mixed solvent contains many solvents having a boiling point of not lower than 200°C
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10irregularities, there is a tendency, due to the

| evel ing property of the over-coat agent, that the
over-coat is thicker in recess regions (regions |ower
than the surroundi ngs) whergas it is.thinner in
protruded regions (regions ‘higher than the
surroundi ngs). Al though the thickness of the
over-coat according to the present invention is not
th€8dtddcti8burfate isSdBesB té fereragntiqkif etizhieya MR8 sdivert
m . nore preferably 0.04 to 3 p.m 15[0089] The
JRRESRAY 30 PVEDE b Maky ¢f\ sdbsnehavirgthabailiyspaint iditsplange
conpri sing the above-described color filter according

 Bebwédad 5praps e00°Ciinpefidriedn. The liquid crystal display

according to the present invention conprises the

[abeje- descri bed color-filter according to the present
i nvention, an electrode substrate arranged facing to
t he ¢l the blaglresin qogpositipy a¢aprdipg Pt the PERFIIG HITERTOD %Fﬁ%e

provi ded respectively on _the color filterﬁgn% 0 -thed
mirpest 06 aicairind gpedeaating parfmEpCs A SHoplpessps © 05‘38&8%‘3

Rranaerypaea el e B SRk R A e
e oo sbietit broal poh i s BydBe ply =Bl £7 o
e N T
SR PR o R MRS o bRt o i
ol Py 1B B o bIEREGRTGe L ST, 06 v
SRR G T R S e OB T Tike oy e

{agés{f!e péaﬁ@&ﬁ%ﬁgss & i shrfab @i idclaiy slighic irfietants sach &7D

Iquid crystal ‘display. Then liquid crystal is

RinBELBN P AR dndipdBlokpiahiedd alkyd etRtsublate tribBanolamine;
sealing region, and then the injection port is '

SRidhRGurfdi@ais akhlaCseiryletinemdtatdmd linkeluranethyloumiedym
thereby conpleting the liquid crystal display.
Ehiangy; emph@O®durfactants such aHeurpidasethy] amineortidomdn | |
be further described in detail bel ow based on
hOsiartixe snesind hpdnppethylimisazolnmpictaine; ppivianie purfactpgts such as
present invention is by no neans limted to the
payéxyaihplyne Jeary ether, PoboBRdeneicagt e 3 weien

"X-ray diffraction" 15X-ray defractig&ymgﬁﬁneaﬂgrfg
tpnéstdarateipilicopoared surfaciansi kaving RAlyUPEHR HURKAEE SNt 1H° 23
sanpl e holder by the wide angle X-ray scatterin .
thetopriel skefatpm ooRInemRe SRNAIIEE ¥ Fak %8&’5‘%5‘?‘&#19%%??9“’ the
As for the neasurengnt. conditions Ka_line :
arfcpisdan be prd mdiyvidoallyofiag.or WW%B‘P r%y;b %ru\é%flpay
output; 10-1-0. 0.45 nmm for. | ). 02
F%Fbiaamgvﬁwéﬁa%?c%%ﬁfe PBitgieg R fes SRR

[0065]

In the black resin composition according to the present invention, the solid
concentration, that is, the total concentration of the resin component (including
monomers and oligomers, and additives such as photoinitiator) and the light '

shielding agent, is preferably not less than 2% and not more than 30%, more
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20a scan rate. [ 0093] The angle of diffraction

"at the peak originated fromthe (200) pl ane observed

around 20=46 was neasured. Further, fromthe half

bandwi dth originated fromtdys (200) plane, the

crystallite size constituting the particles was

cal cul at ed using 25Scherrer's fornmula of the

above-descri bed equations (1) and (2). [0094]

prefRfblyf Aot 1GH A G, MdRt mos/than 20% frokh ehesyiewpdint@f the coating

surface area of the pignent was neasured with high

PefobaaiRNae dROpBhirg. g Ascadiglyp thediadppapasitisn according to

("BELSORP"36) manufactured by BEL Japan, Inc. After

thaptesent iegateon meferdblyl @i ststehentialborithe solvintaedveromprfnent,

N2 gas at a tenperature of liquid niitrogen (77 K) was

areldipht siielding agerd) whezein the tBETamewtef theges seraperepicandrght

specific surface area. Fromthe value of this

shielding agent i frafseablyr neg JesathBE 2 Y@t moge fan $96) BOL; ze

was determ ned gé’USin% the abgye-described eq atiPn

preferablynatess thans¥e andyeot mare than gP%, prchie balepse ﬂtﬁé" vent.

d=5.24(g/cnB) was used for the titaniumnitride .

BoRessTibRdl 3have BT BeRenLmaReRY g Y G ouggescribed

dz4.%§§g/cnﬁ) was- used for titaniumnitride oxide

LERPIESO%s the specific gravity. 10[0095]

éﬁgﬁosi tion anal ysis" The content of titanium
was neasured by | CP optical .em ssion

spect.y.ongt ry._ (.l : 1,.SS) | J—

Spsso0B Mo PR ComBR s e s Bt RRE ORios produced by

%‘?{eﬁ%@@mh 2 methbE whORhGRL gl enfshfe SXHS Hil\s[?&@é@inmesin

en atons were neasur w th Oxygeh/ N trogen

AN AR NGS5 E20 W & bRt vasdath @k SlymblRBR A dpkAled iheater
oxygen atons ‘and nitrogen atons were determ ned by

b EAniQstvdnd §5iAP tetidpRfseito PrGRice b ipiimdie tidpesian thlloned by
gas fusion-therfmal conductivity nethod, respectively.
2RLROTEh thasiMablbon. The nldtRod efdispebdingthe pitnrdnis innoth

a filmthickness of 1.0 pmor 0.8 pmwas fornmed on a
Reficaidal maglbasarantnahodsihalading theas usleg ealhinik dang grinder,
a mul ti channel photo detector (manufactured by

ipbanodl rille end liph spee®impdct thill. MoPbBoobYispapsieneltigisaceand
25descri bed equation (8). [0098] "Peak wavel ength of
finely divpersing perfomahce, 38ing the bead mill is preferred.  As the bead mill,

co-ball mill, basket mill, pin mill, DYNO mill and the like can be employed.  As the
beads for the bead mill, titania bead, zirconia bead, and zircon bead are preferred.
The diameter of the bead used for dispersion is preferably not less than 0.01 mm and
not more than 5.0 mm, more préferably pot less than 0.03 mm and not more than 1.0

mm. In cases where the diameter of the primary particles and the diameter of the

secondary particles formed by aggregation of the primary particles are small, finer

dispersion beads having a particle size of not less than 0.03 mm and not more than
0.10 mm are preferably used. In this éase, it is preferred that dispersion be carried
out by using a bead mill having a separator capable of separating the fine beads from

the dispersed solution in a centrifugation fashion. On the othe_r hand, in cases where




10

13

20

25

The resin black matrix with a filmthickness of 0.6
pmwas fornmed on a non-al kali glass and a peak

‘wavel ength was neasured with a nulti channel photo

det ect or (manufactured by (%iuka El ectroni cs Co..
Ltd., MCPD2000). [0099] 5"Adhesion” The resin
black matrix with a filmthickness of 1.0 pmor 0.8
gmwas fornmed on the non-al kali glass. A sealing
]?%x%@ﬁts %ﬁtﬁgﬁlgfléﬂggﬂ duBhdOEpatiOles dreRlishedeE dispeming bemis with a
e resin ck™matrix. A cover slip was placed on
§iBSePstiid: 13k thafol Brmadb gefaredbel thannfidat psding ktagth
matrix and the sealing agent, as well as between the
IR akthingd ROBE eraibe plamenw\fimelys| i p becane sufficient,
the resultant sanple was subjected to a tensile test
poeg rate of 10 mn/mn wth "Tensilon" (manufactured
by ORI ENTEC Co. Ltd., RTM 100). The adhesi on was

“det erBiangdeshyf thedumetiqd &irippepafing thelresintiatk mairixpscording to the

breaking strength and the torn surface area when the
presanhidybaeie wiglttre desaibgd bhlewyl ass were broken. Since a
val ue of adhesion strength tends to be 15smaller as
fa968% orn surface ‘area is larger, the value when the

torn surface area was 5 _mm? s set as the adhesi.on
stre n@; fheimethordefop peating of F}W\Féf\f'lf\% TEHD COpPRSLIE P4 S}lﬁﬁﬁaﬁ

A el S R AT s

| st d. with.an i.nsul ati |
ribeirae B 6 TherbP Lol e Ea o Sgnf et A duftd Ao, or
| nst ts dnc. . 6517A) .. . N
H‘r‘l’a‘f’ﬁ Ilfl’%tn"ﬂ%cl??ﬁng’?gthfﬁgs Yﬁ%ﬁﬁl ?[%e%d;ﬁ%%tg Bom 1o regg% {Hg Eotgﬂﬁb& and

PRI i o ARGt bl o

' %%B{%&éecg r ri%eisggbktrate is o0 fe@fiBteRfin@ R anRIBEER sudphd c%léﬁ’@%ilica

current through the coated film 25was

g%yé’% Pﬁl%gilit:&e &kE famnﬁﬁomc%telgxhw&d% gi&iesgl&@&eth f1@2Qd3ting on

esi s of poly(amc acid)s”

Surfice HeRHENRRAROYlasted et or(&Fﬁﬂc plabtRs shesiLindahelilts) are
p- phenyl enedi anmi ne (0.65 nol ar equival ent) and

Bfe%‘e_(r@ol? A0 P 1OPsEIOE Edatiig bh Yhakiubitrae aretnefi 98h mphdiresive
equi valent) were fed together with 850g of o
promttrsatiasd siage angplidp Bgenafalimimstniohelating agent, and titanium
chelating agent on the surface of the subsirate can improve adhesion between the
black matrix film and substrate.

[0069]

- After coating the black resin composition on a transparent substrate by the
above-described method, the resultant is dried under heat and cured by air-drying,
drying undér heat, vacuum evaporation or the like to form a dried coated film. In
order to prevent dried unevenness or CONVEY UNEVENnNess while forming the coated
film, the substrate coated with the coating composition is preferably heated and cured

after dried under reduced pressure with a reduced pressure drying apparatus equipped

with a heater.
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pyrrolidone. To the m xture,

3,3 ,4,4" -oxydi pht hal carboxyl i c di anhydride (0.9975
5nol ar equi val ent ) was added and the m xture was

all owed to react at 80C for,4 hree hours. Thereafter, .
mal ei ¢ anhydride (0.02 nol ar equi valent) was added,
and the resulting mxture was allowed to react at 80C
for another one hour to obtain a poly(amc acid) A1
[bgﬂhyner concentration: 20% by weight). [0102]
104,4' - di am nophenyl ether (0.95 nolar equival ent)

~ and biig tRNiobeRicARpHES A e piteheid sy asieg PBotobthegtaphy or

equi valent) were fed together with 1700g (100% of
e K.Y rilagi] 08 ecatdbfilnh és thenxéxpossd 4oy dovebdried tito a desired
di anhydride (0.49nol ar equival ent) and benzophenone
paseeater fremitgi aocodtinmplyatoicsist filon Senen drcagasovieat Waggsinis a
wer e added and the m xture was allowed to_ react q
RO Hotrsensitiveactiowr 85 1t15Mhaftes Srring an RIS impsRY b Gim
(0.02 nol ar equival ent) was added, and _fhe esulting‘i
thireom inecapessvire baeesin 15 aRhgtasenytivgdest or ﬁf'a%tﬁfe P BHETeS
hour to obtain a poly(amc, acid). A-2 ol r .
e pbensia b b BYbRBIGHE I iRy Sy FRD drecogine
acryljc polyners" 20Met hyl t.haat.yl at.e hacr yl
SRR oy R DR ATV SRR SGeTT PGk PRER,  Altbough
0/ 40/ 3Q) was..synthesj zed.in anc i s ides
S BS  EPRISE 1S EORE T o e s ke b Polyjmide
120476.. To th po a4 t j f 1
e A AREAL PRt o Eide ASaRRly e Rler MGty B usually
Uikt YR RHE EHEAER 1 bW BoRinkdd L7 ati on and
rying to yield an acrylic polynmer (P-1) powder

E@yifg-an aver age 25nol ecul ar wei ght (Mw) of 40, 000
nd an acid value of 110 (ngKOH g). [0104] "Synthesis

of adeSHINHRIRIRLER Tesin black matrix obtained from the black resin
composition according to the present invention is not restricted as long as it 1s within
the range within which the obtained black matrix is usable as the black matrix.
[0072] -

The optical density (OD value) of the resin black matrix obtained from the

black resin composition according to the present invention preferably is not less than

4.0 per 1 pm of film thickness, within the visible wavelength region between 380 and

700 nm, more preferably not less than 4.5, and still more preferably not less than 5.0.
The OD value is measured using a multi channel photo detector (MCPD2000
manufactured by Otsuka Electronics Co., Ltd) and calculated by the equation (8)
below

OD Value = log1oo/I) _ . (&)
wherein Iy represents the intensity of incident light and I represents the intensity of
transmitted light.

[0073]
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40 1,3-bis

(3-am nopropyl )tetranet hyl di sil oxane in an anount of
4.8 g (0.1 nol), 56.9 g (0.4 nol) of glycidyl

nmet hacryl ate, and 0.08 g of pol ynmeri zati on

term nator, hydroqui none nnﬁgnethyl et her, were
placed in a flask, and the m xture was allowed to
react at 55C for four hours under stirring, followed

by a d?ié%%}ﬁrée ?ﬁﬁi(st‘fb&rcg b &ggﬁ'ﬂg :E)F tRGEHE BlaciRARBEI M hedStdif the

acet a uted to a concentration

Pfacé %nmbn{ﬁ§ﬁoﬁ"‘ Acofdihgd Rahe plekéittlchi@or i€ pedferdlily BoCess than
our

or two h s to yield an adhesi on pronoter sol ution
1 6P Ldm), Ol fersiIp hbesdsshaf 10°i(Qafi)unThe volinte raistalee is
pi gnents” 10Ti t ani um di oxi de powder (4.0 kg) wth an
aeasagEbhrdeiernfindlmétiodaith a guard dingramd ean tnf calkQlatadrby the
was placed in a reactor. By flow ng anmonia gas at
eipgion (Wdeloev.t y i nside furnace of 3 cnfsec, a
reaction was carried out for 6 hours at a furnace
Maibgee mbistarceqf ((PERT=(E/ykels)ti t afPbm nitri de oxide
(Bkl , 3.2 kg). [0106] 15Exanple 1 ~_ The angl e of
ahiefeim¥t applie® Goltdze (Wd IpBekedrlpeiiinedrent (4o 64%80382 e
pl ape of titaniumnitride conpound particles (sanple
{om'edi higlness @idhe goatgdddm (WPBENG NEERI NG | NC., Ti N UFP
Lot 13307412) prepared by thernmal plasma net hod was
4 The crystallite size determned fromthe half

bahdmi th_of this peak 20was 17. m and e T :

speci fl %a‘gﬁﬁlf)aé‘ée%ﬁ% et\‘f(’/ﬁ%”m%ﬁge.sgl ﬂ@?ch‘?%ﬂxgénpnggi m,the black
anal ysis reveal ed that the conte ' | m:

S sion gtk & s rtt By by Bl bk SERHE S ey

wej ght; a e_content 9 . 2

F61 B ek O MrPSy R Pt S0 e R o 3 o’

Ti 2 ver : [ brér Quistrb B4
Fo RGP RAALK P g be. 1P Aol b R G Gtk
BHLN &@f . iseHABlabitk riddbAOhhEIR Pecll 08 But of

é?ggﬁdﬁgiﬁgt y ?%ﬁéﬁﬁgbﬁﬁﬁ?gﬁkgcegate (132 g)@ﬁgre o

f ~a tank and the mxture was stirred with a hono

m xer (manufactured by 41 Tol cusyu Kil ca Kogyo) for

30 r to yield pre-dispersion 1. Subsequently, the

pre-di spersion 1 was provided in Utra Apex MII

( manufipgk preentiyvesGBORslor MBURTFRGES (BBtal disply) may be

equi pped with a centrifugation separator 70%fill ed

 Wirdducad ndgniha rdséreblackmairixglescritied meovgr - dhatQs. (8 pragent

(manuf actured by Ni kkato Corporation, 5 YTZ baLI%ﬂ,
aneentios ples piosives reatorbilter cemprismg thetboyedesopiped sggin black
hours at a revolving rate of 8 nils to yield. pignent
dhaipie asiooding torthe pregend irvsntien. c offesator SEhiPTgFs Szg/olﬁ&?t the
wei ght, and pignent/resin (wei rati o), =80/.20

ht .
[meienT subshipts, the geaihblack waERSPERedon apAstig) Fesighoidbe
added poly(amc acid) A-1 (63 , 10y- butyrol act
(t@gsme,pnt milé@ﬁﬁymdznﬁ%l? fome bth%‘ge)@é)? °§‘§/t§1° transparet! subiifie
3-net hyl - 3- net hoxybutyl acetate.(39. Bix i _
stharatheagn E@S@éﬁﬁﬁ?ﬁgﬁﬁ:@a" srﬁsrrug%) Gohem clglﬂlse, above

Lid.

dcscribeg{ ggsm black matrix according to the present invention.

[0076]

In case of using the resin black matrix according to the present invention in

the production of the color filter for liquid crystal displays, the black matrix is
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to yield black resin conposition 1 having a total
solid concentration of 10% by wei ght and the
pignent/resin (weight ratio) =70/30. [0109] 15This

~black resin conposition 1 \A??i coated on a non-al kal i

gl ass (manufactured by Cor g I ncorporated, "1737")
substrate with a curtain flow coater, and
vacuumdried at 80C, 101 Tore for 2 m nutes.

1?%‘?@%%&’%&%5%2@?@%5 ieRhe YR8Is 0% fdleBfbr &ieclidfiof red

a’positive phot or esi st

éﬂ:gﬁ%%g@ '3513 @i&@%%@oﬁoﬁﬂcm B13Y ah oberleoat iSRFMED heteon as

with areverse roll coater, pre- 20 baked
Rbuited0aladsSibed iNTAPAhA&S PhidnEPilcatitinai@kolal) e 20193 B
via a photomask using an exposure apparatus "XG 5000"
R slatdrat dThd ¥kl REtE SRl Mhfs. wiosk filnk Thitkness is so

Devel opment of a posi-type resist and etching of a
atriled deo plew WasOhissied ef i spatifiad Bghtslope cand cblpdedonasin films
with a tetrairiethyl ammoni um hydr oxi de aqueous )

whikh krealyed anth whiekna tyreorpighentiedispsiedt  Rhsodexdfdomug the
wi th nethyl cellosolve acetate. Further, 25the

pireis bareit optimsaltychedgedtas 3@@Ee.or Fetheniafieon fogming feer ey layers
preparing black matrix 1 with a thickness of 1.0 gm
¢foliree primagy Eolonmor efter forming theipyerengt Binppn Hiercplos dypig Rt three
20 of the peak originated fromthe (200) plane.o
primaryicalers i trepenarat s usHY e saRtng gapde fargiegiag roguired.  As the

manuf act ured by Hefei, Keer.) pr red by t
ANSBRFANT AlaCHOde. iE X thin %?Wﬁécrg?sjg o FPP%’Y%$ ifé%iy’ ITO film
deternmi ned 5from the hal.f bandw dih of thi . \As
ih & Opmenor 08 BERmOR BT &Y SHTeRee on e
@Eéﬂ Conposition analysis reveal ed that the content

i tani um was 69. 8% by wei ght; the content of

0 s A B S b RS
%?’Eﬁfﬁ?ﬁ%it% BI%EE%EQ&JVEMR%%M%&@@ PRI 1BVindl keellent light

cept that the sanple 2 instead of

[BG LR8BS éési%c US@eheRscad rddi HIRE hreldRsiRQY. USHeLifid H@mples of

sanme procedure as In Exanple 1 was carried out to

| ) EntSlivane] &b efferde bir @olor Likfek KCT) number,
%@%@?ﬁ%.n[onz] 15Uesi r??ﬁe bl ack resin

GRRRE St heMirditedloaals folRivilg 2 was prepared in the
same manner as Exanple 1. [0113] Exanple 3 The angle
78 ffraction 20 of the peak originated fromthe
200) pl ane of ' ‘
Examples of the red pigment include pigment red (hereinafter referred to as
"PR" for short) 9, PR48, PR97, PR122, PR123, PR144, PR149, PR166, PR168,
PR177, PR179, PR180, PR190, PR192, PR209, PR215, PR216, PR217, PR220,
PR223, PR224, PR226, PR227, PR228, PR240, PR254 and the like.
[0079]
Examples of the orange pigment include pigment orange (hereinafter referred
to as "PO" for short)13, PO31, PO36, PO38, PO40, PO42, PO43, PO51, PO55, PO59,
PO61, PO64, PO65, PO71 and the like.

[0080]
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‘by wei ght’; and t e con

20titaniumnitride conpound particles (sanple 3,

- manufactured by N SSHI N ENG NEERI NG I NC., Ti N UFP Lot

13406810) prepared by thermal plasm nmethod was
42.61. The crystallite size geterm ned fromthe half
bandw dth of this peak was 3% 6 nmand the BET
specific surface area was 45.6 nR2/g. The conposition
anal ysi.s reveal ed that the content of titani umwas

69. 9% by & gl nB@ pqgaérﬁ Riclfe pafdr FOGSH g%namfér fterred

nt of oxygen was 13.7%Db

Mﬁsgpt{“ fof sh&@mduf brasipwy psakspero, Piyval PUss TPOJBGTP@Z%
were slightly seen at 25.23 and 27.50. [0114] 43

ExgaemYstshBYmsWﬁa{Jm‘m 13, PSR @V 106, PYE3 75 2YNBS, Ply M5@s
used as a pi gnent to be used, the same procedure as

PY1EXPYIKE, AY 150SPT A3, IPGFGSQ,LEYI&B Bl 68, P Y7 n2Yit 80, PY 185, and

di spersion 3 and bl ack resin conposition 3. [0115]

thiedikng Ekmnﬂjtcmfkheréelenpignnpﬁsbhldmﬁgmenwialck(hmirmﬁﬁr 3

was prepared in the sanme manner as Exanp £0116

Efeimdlte ag)"Pefonsigird] P VaBf FY 2R VoA, 12175323&’\{3}6@]5’15 HIEV3E,
iginated fromthe (200) plane of 10titaniumnitride
a%m pad the dkes (sanpl e 4, manufactured by N SSHI N

ENGI NEERI NG I NC., Ti N UFP Lot 13307215) prepared by

{098t hal pl asma nmethod was 42.62. The crystallite size

0 ol 40 AR5t P B oo
T
BBk i PO RIS o8 BSh Sy BRAE Bl

of .15nitrogen was 19.4% by wei ght; and the content of
B%?ﬁ;gen was 6.37%by weight. No X-ray diffraction
ﬁ@%ﬁ originated from Ti Q2 were observed at all.
] Except that the sanple 4 instead of the sanple

. Was%ur S‘ias in ’gﬂ;% eﬁtqnaﬁdélﬁgﬁemt ns(ﬁ&@maﬁer referred to

proce e 1 was carried out to obtain

R DTPYor 40tth 9PRE ), P63, ARdnbliRCK resin comoosu tion 4.
[0083]

These pigments may be, as required, subjected to a surface treatment such as
rosin treatment, acidic group treatment or basic treatment, and a pigment derivative
can be used as a dispersing agent. |
[0084]

Although the mé.trix resin used in the pixel of the color filter according to the
present invention is not restricted, acrylic resins, polyvinyl alcohols, poiya:fnidc,
polyimide or the like can be used. From the viewpoint of simplicity of the
production process, heat resisténce, light resistance and the like, it is preferred to use
resin films in which the pigments are dispersed. From the viewpoint of ease of
forming patterns, it is preferred to use a photosensitive acrylic resin in which the
pigments are-dispersed. Yet, from the viewpoint of heat resistance and chemical

resistance, it is preferred to use a polyimide resin in which the pigments are dispersed.
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[0118] Using the black resin conmposition 4, black
matrix 4 was prepared in the sang manner as Exanpl e
1. [0119] 25Exanple 5 The angle of diffraction-20 of
the peak originated fromthe (200) plane of titanium
nitride conmpound particles gganple 5, manufactured by
NI SSBIN 44 ENG NEERING INC., Ti N UFP Lot 13307218)
prepared by thermal plasnma nethod was 42.60. The .
gm¥§ allite size determned fromthe half bandw dth

I this peak was 38.3 nm and the BET specific surface

ar ea 1#age dbsifatdB18r HlTRS LA a&dtargs g O)é\hyssdc%mfdﬁié%'ﬂ%d

that the content of titaniumwas by wei ght’; the
FR8dne Hvetfondthe iREMBMR S a2RinBoh Rfw¥eR tBbikeldNAThdSlack
content of oxygen was 4.63% by wei ght. ‘Any X-ray
fhiafrix'ig 6lsé @Ranped kSthe faficTiesh dBEPIXEIER MBauerifothe black
observed at all. [0120] Except that the sanple
atrixsdag ashate the eostarpbeliduithas stabdisblasasavgil gyroan praventiibe

. used, the sane procedure as in Exanple | was carried

drirte diemeoitt ofi liyuipd gystaltdigai Soribsingrrenamedy opereted by dight.
conmposition 5. [0121] Usi ng the bl ack resin
E¥8plsition 5, black matrix 5 was prepared in t he
same manner as Example 1. [{0122] 15Exanp

The dfigedspaecreimpy ba&m@ﬁ opgheeolenitey @Hl&heolﬂql@‘il pryslahdisplay
fromthe (200) plane of a cgmmercially avail abl.e
@qcﬂma}mthﬁ mrﬁseagmgeﬁmne (ba kpdsmoentaistioatt dreedPadye
Wako Pure Ch I d t
epiRscaLiorRen FpeAPRIEIT {@g})ﬁq 4Rl blerbish i

t he hal.f bandw dt.h 4 d
bl per whatr prabobuy °Est 5 B8 Dyl el d "

L. | t

FRRR A B e AR AIER0%: Pl

20..3% '
ey w%ﬁféaginfﬂ%@d “@‘?‘S $BL Eostlk sHARDaHR e liquid
kgl Bad 131@011‘35 HR E:\e%pwe B§ aﬁ@ﬁglﬁé’ﬁl%rﬁk@@ spiberd) d steh O 23]

dispersing a ball spacer or a step of kneading a rod-shaped spacer in an sealing agent

in the manufacturing process for liquid crystal display can be omitted.

[0087]

Formation of the fixed spacer is carried out by a method such as photo
lithography, printing or electro-deposition. Since the spacers can be readily formed
in the position as designed, the si:acers are preferably formed by photolithography.
The spacer may be formed in a laminate structure at the same time as the preparation
of R, G, and B pixels or may be formed after the preparation of R, G, and B pixels.
[0088] '

In the present invention, since the resin black matrix can be formed in the
form of a thin film as described above, the height of the color pixel running over onio
the black matrix is lower, and thus a color filter with high flatness can be prepared

without forming the over-coat film. Yet, in cases where higher flatness is required
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- movPalEmphaftsr dheregnbiack natgx is fopmed,

25Except that the sanple 6 instead of the sanple 1
was used as a pignent to be used, the sanme procedure
as in Exanple | was carried out to obtain

pre-di spersion 6. Thereafteé except that the

pre-di spersion 6 was provid % in Dyno-MIIl 1CDL 45
(manuf actured by Shinmaru Enterprises Corporation)
85%filled with zirconia beads having a di aneter of

£hd4f c@@v{m&qﬁ%ﬂg@ Yrotegiéd bi eheSolor @Siel 48 Elattened, as well

Toraycerarn beads) and di spersion treat nent was

_ Sxafdritiethudptise af pRveringlcsmpendndd @ntiined in Hescofop pixebftom

hours, Pigment dispersion 6 and bl ack resin '
dissopang dutdmo Gheigad olytsial lnpe, formbtie «falmpovernoe filass
Exanple 1. [0124] - Usi ng the bl ack resin

pofepedi t Exampbes dflrakrialmfor the Gremasat filne prvhelt epoxst file, acrylic
same manner as Exanple 1. [0125] 10Exanple 7 The

enogyy ilrof acdilicffile silaxang polgmer-hase &bk, potyingidedila sitipenm

the (200) plane of a commercially available_titani um
¢rntainige pelymiie film pabyimide siloxpnpr et apddbe ke- \\dibg opgiregat film
Chem cal |ndustries, Ltd., _Titanium E%ﬁide

we]\%éorgmgc?, or
42.51. The crystallite size determned fro he hal f
4T e A Spasf oRPRE ooV SR toEer 1 Ui gt b yet Coat afir

oL ol 288 38 U0 L o TS LTSk LR i

N A S
YRR ool B L R A R B D o

PSS A AR R ks M bt

%}ﬁi@%ﬁ% thiRHQ W tHeQveRtdit Acir AR thelhRRH SiveRtioh ian6t
ack resin conposition 7. [0127] Using the bl ack

Fe8i$ic2d P (FRNGT ol Pifim /preRkACK0 URES & ¥/ moBSprpfeeiddr @M to8 pm.
the sane 25manner as Exanple 1. [0128] Exanple 8 46
[0089] ,

The present invention provides a liquid crystal display comprising the above-
described color filter according to the present invention. The liquid crystal display
according to the present in\-rention comprises the above-described color-filter |
according to the preseﬁt invention, an electrode substrate arranged facing to the color
filter, liquid crystal alignment films provided respectively on the color filter and on
the electrode substrate, a spacer which retains a space between these liquid crystal
alignment films and a liquid crystal filled in the space. o
[0090]

An example of the above-mentioned liquid crystal display using the color
filter will now be described. The color filter and electrode subst;ates are faced apd

laminated through a liquid crystal alignment film on the substrates, which liquid
crystal alig;nmeht film was subjected to rubbing treatment for aligning the liquid
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A commercially available titaniumnitride sanple

(manuf actured by Wako Pure Chem cal I|ndustries, Ltd.,
Titaniumnitride with an average particle dianeter of
1.0to 1.5 um was dry-nillgg at a grinding pressure
of 1.4 MPa with Nano Jetm zer (nmanufactured by Aishin
Nano Technol ogies Co., Ltd.) to obtain sanple 8. The

-bangl e of diffraction 20 of the peak originated from

érfs%até, %ﬁ{i’}he%ﬁéh@ & retaliEneSBEB Fodd. W 2 eldtrodE Bebstrate, thin-
crysta

ite'size determned fromthe half bandw dth

B ﬁﬂsﬁt&%@#ﬂ@éméﬁs 5r th-MACdibhe (1BEY) ddegis kansidg linee
area was 3.2 nR/g. The conposition analysis reveal ed

. dabAlinds RARd GROIRN be Rrmicll taprepare WAF T76quidorhstalwidpifytor TFe

content of nitrogen was 19.9% by weight; and the

[eid @fttaladisplagy g Elhendiguidl B Byinjneied titom drlikfection poyt formed
diffraction peaks originated fromTi O2 were observed
Atthedehling 2¢i28)] aridthapthe ifjextion pertsnwepled. 8Thensandgdiriyer and the
the sanple 6 was used as a Ei gnent to be used, the
lamee moanteduthercbscompléingthd bqed warstak displped out to
obtai n pignent dispersion 8 and bl ack resin

Commdes tion 8. 15[ 0130] Usi ng the bl ack resin
conposition 8, black matrix 8 was prepared in the

@Qa:g] manner as Exanple 1. [0131] Exanple 9 20To the

pi gnent di spersion 4 usi th sa@e b"; 8 e
added%fwahm@efg{?@d’}’ﬂig %gf@isﬁf)cf‘ -EiLj{é lgﬂe%’ct oaﬁ%‘y\ﬁ 6
g), N-methyl-2-pyrrolidone. (69 Q) % . L
Ferjer-28d FRIRBR %%?ngeéet RE g Prosent inyeption is by no
LC951. (.mpnuf.act ured Kustunoto Chemicals, Ltd., 1g) to
W%‘}sg’“{a‘?%gﬁﬂ?eeftghﬂwg'&m&ﬁ&on 9 having a total solid
ntration of 10% by wei ght and pignment/resin
@%@?@ht rati o) =75/25. 25[0132] Usi ng the

ack resj ﬁgposition 9, black matrix 9 was
g#‘é%’éarhé’gﬁ%uf e sane manner as Exanple 1 except that
' s carried out such that the thickness of
%ﬁ%ﬁe EI grék matrix is 0.70 gm [0133] Exanple 10
Excepk_bpaifrhdRnSaiRh@sded Bfilng aqjovided sampledn & alaminum

used as a pignment to be 5Sused, the same procedure as
LndaX@ 5ihysle BoMBShYCRE Widethngle X ray sthttering methorb(RU-200R

" manufactured by Rigaku Corporation).  As for the measurement conditions, CuKa

line was employed as the X-ray source; 50kV/200mA for X-ray output; 1°-1°-0.15
mm-0.45 mm for a slit systetﬁ; 0.02° for a measurement step (20); and 2°/minute for
a scan rate.

[0093)

The angle of diffraction at the peak originated from the (200) plane observed
around 26=46° was measured. Further, from the half bandwidth originated from -
this (2060) plaﬁe, the érystallite size constituting the particles was calculated using -
Scheryer's formula of the above-described equations (1) and (2).

[0094]

"Specific surface area”
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di spersion 10 and bl ack resin conposition 10. [0134]
Usi ng the bl ack resin conposition 10, black matrix 10
was prepared in the sane manner as Exanple 1

- 10[ 0135] Exanple 11 Cazbon bl ack ("MA100",

manuf act ured by M tsubi shi sei Corporation, 96 ),

poly(ami c acid) solution A-1 (120 g), y-butyrol actone

(114 g), N-methyl-2- pyrrolidone (538 g), and

3- et PRCH . R vial Rrabred\RIE Hofn®ance
1 o2 LAY B M uRGRE AR ol haige

a 15tan stirr hono m xer (manufactured

onxﬁg:%‘%*%&eé lédéﬂréﬁorﬁb%m%us fHEBBRLIN6S RaMiFhctird by BEL Japan,

pre- rsionh 11. "Thereafter, the pre-dispersion 11

RS RHRVIAGHm doidink 3t AITRR, itk hiisofptn udotitdritr of N, tpgs at a

KOTOBUKI | NDUSTRIES CO., LTD.) equipped with a

R&iPefdniry 8alif @8 ngRIPSHA EN70C) Wadmbdshited dndvitdhyzzd bg BfiTamethod to
beads with a dianeter of 0.05 mm (manufactured by
Bitkdngind e CpERY atrfaotiared T Froal the yaluaoikhdisppafic fufice area, a
20treatnent was carried out for two hours at a

- BETadowivéartpdrattilosizwasdeterminadiityaising shepibgnedescribed equation

di spersion 11 having a solid concentration of 12% by

(i ght thisaask, tegrbretibr @eninm nisidgiics 24t/ ) »eepged for the
[0136] The pignent dispersion 11 (164 g) and the 3
fitagivemitritlesqompotnt particles #p $ngeific Zmviy whewandT4dReg’) was
were m xed and stirred. To this mixture poly(amnic -
sesdfpr @anivpmgidgioxide spples 83 We B &8Vg) |

N- et hyl - 2- pyrrol i done (112 g),

- §0%at hyl - 3- met hoxybutyl acetate (48 g) and a

surfactant LC951 (manufactured Kusunoto Chenmi cals,
[¢empositipn analysisyer o added to yield bl ack resin

conmposjtion 11 ving .a total solj ' I of
0% by B SSHARERERE VS e TR R
=63/ 37. VA IS i i ;
ISpOErE B bt emipsioppes e Sra0 Akl by Seiko
r as Exanple 1. [0138] Exanple 12

?ﬁ%ﬁ%@ﬁ (200 g), 3-nethyl-3-nethoxybutanol 45%
E@% ight) solution of the acrylic polyner (P-1)

1 88;9 and propyl ene glycol tertiary butyl ether
( 7009)rnd QRS b68le bogRh htmd Mdaitteiak anp vidrt teadired with
a honbo m xer (manufactured by Tokusyu Ki ka Kogyo) for
D OMNItRgoR il eA EMBA G626 PRC shamnfatBred Hyd@RIB A L1 t Hehe
pre-dispersion 12 was provided in Utra Apex M|
oRPumiatsthd rRichibygd GERUKere IINPUSITRE ESine®gas fupn)inirared
equi pped with a centrifugation separator 70%filled
\wboptidn methbdambmes gud fukion- tiraxebecsduasivity noghagdpiespectively.
(manuf actured by N kl cato Corporation, YTZ balls),
40057}

- "OD value"

The résin black matrix with a film thickness of 1.0 pm or 0.8 um was formed
on a non-alkali glass and an OD value was det;ermined with a multi channel photo
detector (manufactured by Otsuka Electronics Co. Ltd., MCPD2000) by the above-
described equation (8). '

[0098]
"Peak wavelength of transmitted light”
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15di spersion treatnent was carried out for two hours
at a revolving rate of 8 mls to obtain pignent

di spersion 12 having a solid concentration of 24.5%
by wei ght, and.pignent/resig (wei ght ratio) =82/18.
[0139] To the pignent dispe §Ton 12 (525.8 g), a

sol ution containing 50% by wei ght 20sol ution of

bi s- phenoxyet hanol fl uorene diacrylate (27.0 g) in

Pr opy hfi0fsl &&Q'%AIHE AFBL Hin @IdREEss BE 863 EwaPR¥NBY on a non-

wei ght solution of dipentaerythritol hexaaeryl ate

CIRNSRE LA £5kal YwalEIBRAR Wi Ytk slir&Dywith bbbt cHRINRE)phoR/ddiector

g) as a multi-functional nononer in propylene glyco

NRAAIBI%E b Uikika BERIrohies Col L@ 8MTEDL000yi st er ed

trademark)" 369 (14.7 g), Asaln Denka Kogyo K K
(registered trademark) 25optoner” N- 1919 (4.0

g), and N, N-tetraethyl- 4,4'-di am nobenzophenone

("Adhglorls a photoinitiator, 8.57 g of AP-1 (50% (by

wei'ght) solution as an adhesion pronoter, and a 10%

by we T tesmclaskinoatrin fwithraofly thinknegswf 410 tm pioPrS Ay vas formed

ether acetate solution 49 (3.6 ?) which is a

on|the morealkalksglekss yAfsgatingageny with a film thickness of 7 um was formed

3-net hyl - 3- met hoxy-butyl acetate (374, 89). and

o dhsy 1eain dlagk yasix. moh epar Sip vas plased pudhgreaultany  gbter

was added, to obtain black resin co ositionqhéiS th

taelbgsiag betwesn dhe Teein iblpck sRrdRR FREIF S7RIIBE 2802 YV eller Gteet the

and. pignent/resin ight . ratio) =67.5/.22.5. 01401, .
PrRITBIoRER SR RO B P S RO B G B e Sibjected

e gt arats fag o5 T MER T IR Glfrned 91 o
S R B 9 Fe
gggtbfgi) r“é %oﬁ'tﬂ%r@ﬁcing%tge%g‘g‘ndanﬁ%ﬂgmm LiERR ar¥é§( %hg% tcl)‘lg"resm black

using an sure appar at us

TR 364 HE S0V e DN RPN SCEEEN, VFEihelibh srdal tendW be

evel ope by "‘mass) KOH aqueous sdl uti on,
f\t‘l

1R G DM NGk Sre st 1BroB Wi Wi iehdhetord surPlbé alefl was 5
patterning substrate. Further, the patterning

SRS va iR 2 YRS a@htsRE sBbnadB Mok PFesafl itkentities, t her eby
preparing black matrix 12 with a thickness of 0.8 um
1&fHRiéA bréap MR Figeddangtength (kef) x 9.8Tom ankearsh (m”) (10).
diffraction 29 of the peak originated fromthe (200)
q0eo0g of a commercially avail abl e pignent "13-MC
(sanple 9, manufactured by M tsubishi Materi al
CBegismadeivahe” was 42. 91. The crystallite size

determ ned fromthe half 20bandw dth of this peak was

29. 6 Vnhanedresisen@ET (Qpag Was megsnrehwidh ap wsulgiag weisgnce tester
nR/ g. The conposition anal ysis reveal ed thag tge - with
doanehetust by keithleyinsiauments, 150, 631 7fei ghlte revip Plack magy with a
of nitrogen was 17.8% by_wei ght; and.the content of .
dilyeeiekoms o b0 595 B0 SeRYiormsd Padn SPRIL TRSRRE Shf 8t in a test

| %\% %@g%;n%juga&gr@d ]t—,ly %_imgz%lsstreu%%n%tlng?iiﬁé) a?n%danzaztbéx%ﬁon

voltage of about several volts was applied. A leak current through the coated film
was measured to determine the volume resistance.
{0101]

"Synthesis of poly(amic acid)s"
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Except that the sanple 9 instead of the sanple 1 was

used as a pignent to be used, the sanme procedure as

in Exanple 1 was carried out to obtain. pigment 50

di spersion 13 and bl ack resig conmposition 13. [0143]

Using the black resin conpog'tion 13, black matrix 13

was prepared in the sanme manner as Conparative

exanpl e 1 except that coating was carried out such

that puhe. b oGRS B&h& (0508 QhAGHiVERID] X phénylendditihhe (0.65

[0144] Cpnpa?gtlve exéﬁple 2 _L Thg %ﬁglg of _ (

Hioldr aglAlon) 24 Qi REnbRekyIREkShIRISGH d08T0. §FEmORO0)

pl ane“of the titaniumnitride oxide Bkl (sanple 10)
veltehtPére @ oEhMShith §30ctofSiBiyrdREOREHMESS0g 1O NEietiy]-2-

t he hal$&bandmﬁgth of this peak was 28.8 nm and the

BirfolsRaci fTcihs wiikmes; 33,6 a -vrnlipiihalcantibxglic dashydride (0.9975
conposition analysis reveal ed that the content of

ol Bijuivaleay Wi .ad8edunndvie ginttyretwas abiowedtntreat an§Q°Cdgethree
was 18.8% by weight; and the content of oxygen was
Bofrd % Thereaficn mtaleiXantayiride (G.02mblao rqyiedint) was afideditapd the

fromTi 2 were seen at 25.30 and 27.42. 15[ 0145

Esoltipg ntikiate wisealloamed tereact at 891 (etod 2edtherioae Sawrip éLtflm@as
used as a pignent to be used, the same procedure as
poly@mdepeid) A-lrelyesr ponsgntiiont J0°% By ayeiehd gnent
di@gersion 14 and bl ack resin conposition 14. [0146]
i, ]ng the black resin conposition 14, black matrix

14, o8 PLSRAL A L IS SATE EONCE 25 EyamLe 1
SRS B3R P Bt i
BB EHATRLSnk, 299 iRl e ML
L R e

3&9 0 B erh @ dibhag 1d ikt 8f 30°CGo SRR Rurs.
aﬁ%m%angﬁgﬁg%{.5f8%0148] I%L%g.seen tﬁay anyoof theurs
Teskhid?] AgkKicBhidriRT0.0? eRAMQAuiGieRY wWab8dddd! &1 HeTesulting
nitride conmpound particles shown in Exanples has a

ki greFus\llbwed 1tk 80PC Rdndth@lony abue obal spaly@amic acid)

A-2 (polymer concentration: 20% by weight).
[0103]
"Synthesis of acrylic polymers”

Methyl methacrylate/methacrylic acid/styrene copolymer (weight éomposition
ratio 30/40/30) was synthesized in accordance with the method described in Example
1 in Japanese Patent No. 3120476. To t:hc copolymer, 40 parts by weight of
glycidyl methacrylate was then added, redeposited with aqua purificata followed by
filtration and drying to yield an acrylic polymer (P-1) powder having an average
molecular weight (Mw) of 40,000 and an acid value of 110 (mgKOH/g).

[0104]

"Synthesis of adhesion promoters™
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- 13-bis (3-aminopropyl)tetramethyldisiloxane in an amount of 4.8 g (0.1 mol),
56.9 g (0.4 mol) of glycidyl methacrylate, and 0.08 g of a polymerization terminator,
hydroquinone monomethyl ether, were placed in a flask, and the mixture was allowed
to react at 55°C for four hours under stitring, followed by adding 81.7g of prb_pylene

glycol monomethyl ether acetate.  The mixture was diluted to a concentration of

- 50% by mass and further allowed to react at 55°C for two hours to yield an adhesion

promoter solution (AP-1).
[0105]
"Synthesis of tltamum nitride oxide pigments”
Titanium dioxide powder (4.0 kg) with an average of the primary particle

diameter of 40 nm was placed in a reactor. By flowing ammonia gas at linear

-velocity inside furnace of 3 cmy/sec, a reaction was carried out for 6 hours at a furnace

temperature of 750°C to yield titanium nitride oxide (Bk1, 3.2 kg).
[0106] |
Example 1

The angle of diffraction 20 of the peak originated from the (200) plane of
titanium nitride compound particles (sample 1, manufactured by NISSHIN
ENGINEERING INC., TiN UFP Lot 13307412) prepared by thermgl plasma method
was 42.65°. The crystallite sizerdetermined from the half bandwidth of this peak
was 17.0 nm and the BET specific surface area was 105.8 mYg. A composition
analysis revealed that the content of titanium was 69.9% by weight; the content of
nitrogen was 19.1% by weight; and the content of oxygen was 9.94% by weight.
No X-ray diffraction peaks originated from TiO; were observed at all.
(0107}

~ This sample 1 (96 g), poly(amic acid) solution A-1 (120 g}, y-butyrolactone

(114 g), N-methyl-2-pyrrolidone (538 g) and 3_-meﬂ1yl-3methoxybutyl acetate (132 g)

were fed o a tank and the mixture was stirred with a homo mixer (manufactured by
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Tokusyu Kika Kogyo) for a hour to yieid pre-dispersion 1. Subsequently, the pre-
dispersion 1 was provided in Ultra Apex Mill {mamufactured by KOTOBUKI
INDUSTRIES CO., LTD.) equipped with a centrifugation separator 70%-filled with

zirconia beads héving a diameter of 0.05 mm (manufactured by Nikkato Corporation;

YTZ balls), and dispersion treatment was carried out for two hours at a revolving rate

of 8 m/s 1o yield pigment dispersion 1 having a solid concentration of 12% by weight,
and pigment/resih (weight ratio) =80/20.
[0108]

To this pigment dispersion 1 (728 g), were added poly(amic acid) A-1 (63 ),
y-butyrolactone (82 g), N-methyl-2-pyrrolidone (87 g), 3-methyl-3 -methoxybutyl
acetate (39 g) and a surfactant LC951 (manufactured Kusumoto Chemicals, Ltd., 1g)

to yield black resin composition 1 having a total solid conoentratioﬁ of 10% by

weight and the pigment/resin (weight ratio) =70/30.

[0109]
This black resin composition 1 was coated on a non-alkali glass
(manufactured by Corning Incorporated, "1 737") substrate with a curtain flow coater,

and Vacuum-dried at 80°C, 107! Torr for 2 minutes. Subsequently, the resultant was

* semi-cured at 140°C for 20 minutes, and a positive photoresist (manufactured by

Shipley Company L.L.C, "SRC-100") was coated with a reverse roll coater, pre-
baked at 120 °C for 5 minutes in -a hot plate, and exposed via a photomask using an
éxposure apparatus "XG-5000" manufactured by DAINIPPON SCREEN MFG. CO.,
LTD. Development of a posi-type resist and etching of a polyimide .precursor were
simultaneously carried out with a tetramethylammonium hydroxide aqueous solution,
and then the positive resist was peeled off with methyl cellosolve acetate. Further,
the resultant was cured at 300°C for 30 minutes, thereby preparing black matrix 1
with a thickness of 1.0 pm. |

[0110]
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Example 2

The angle of diffraction 26 of the peak originated from the (200) plane of
titanium nitride compound particles (sampie 2, manufactured by Hefei Kat'er.)
prepared by thermal plasma method was 42.65". The crystallite size determined
from the half bandwidth of this peak was 16.5 nm and the BET specific surface area
was 55.8 m¥%/g. Composition analysis revealed that the content of titanium was
69.8% by weight; the content of nitrogen was 18.6% by weight; and the content of
oxygen was 9.95% by weight. No X-ray diffraction peaks oﬁginated from TiO»
were observed at all. | |
[01113

Except that the sample 2 instead of the sample 1 was used as a pigment to be
used, the same procedure as in Example 1 was carried out to obtain pigment
dispersion 2 and black resin composition 2.
[0112]

Using the black fesin composition 2, black matrix 2 was prepared in the same
manner as Example 1. |
[0113]
Example 3

The angle of difﬁ‘aétion 28 of the peak originated from the (200) plane of
titanium nitride compound particles (sample 3, manufactured by NISSHIN
ENGINEERING INC., TiN UFP Lot 13406810) prepared by thermal plasma method
was 42.61°.  The crystallite size determined from the half bandwidth of this peak
was 25.6 nm and the BET specific surface area was 43.6 m?/g. The composition
analysis revealed that the content of titanium was 69.9% by weight; the content of
nitrogen was 15.4%7'by wefght; and the content of oxygen was 13.7% by weight. X-
ray diffraction peaks originated from TiO, were slightly seen at 25.23° and 27.50"..
[0114]
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Except that the sample 3 instead of the sample 1 was used as a pigment to be
used, the same procedure as in Example 1 was carried out to obtain pigment
dispersion 3 and black resin composition 3.

[0115]

Using the blgck resin composition 3, black matrix 3 was prepared in the same
manner as Example 1.

[0116]
Example 4

The angle of diffraction 26 of the peak originated from the (200) plane of
titanium nitride compound particles (sampie 4, manufactured by NISSHIN
ENGINEERING INC., TiN UFP Lot 13307215) prepared by thermal plasma method
was 42.62°. The crystallite size determined from the half bandwidth of this peak
was 29.4 nm and the BET specific surface area was 36.0 m’/g. The composition
analysis revealed that the content of titanium was 72.2% by weight; the content of
nitrogen was 19.4% by weight; and the content of oxygen was 6.37% by weight.

No X-ray diffraction peaks originated from TiO; Were observed at all.
-[01 1 71

Except that the sample 4 instead of the sample 1 was used as a pigment to be
used, the same procedure as in Example 1 was carried out to obtain pigment
dispersion 4 and black resin composition 4.

[0118]
Using the black resin composition 4, black matrix 4 was prepared in the same
manner as Example 1.
{0119]
Example 5
The angle.of diffraction 26 of thé peak originated from the (200) plane of

, tltamum nitride compound particles (sample 5, manufactured by NISSHIN
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ENGINEERING INC., TiN UFP Lot 13307218) prepared by thermal plasma method
was 42.60°. The crystallite size determined from the half bandeﬁ of this peak
was 38.3 nm ahd the BET specific surface area was 31.7 m?/g. The composition
analysis revealed that the content of titanium was 73.5% by weight; the content of
nitrogen was 20.4% by weight; and the content of oxygen was 4.63% by weight.
Any X-ray diffraction peaks originated from TiO, were pot observed at all.
[0120] B |

Except that the sample 5 instead of the sample 1 was used as a pigment to be
used, the same procedure as in Example 1 was carried out to .-obtain pigment
dispersion 5 and black resin composition 5.
[0121}

Using the black resin composition 5, black matrix 5 was prepared in the same
manner as Example 1.
t0122]
Example 6

The angle of diffraction 20 of the peak originated from the (200) plane of a
commercially available titanium nitride sample (sample 6, manufactured by Wako

Pure Chemical Industries, Ltd., Titanium nitride) was 42.57°. The crystallite size

‘determined from the half bandwidth of this peak was 44.6 nm and the BET specific

surface area was 12.4 m*g. The composition analysis revealed that the content of
titanium was 74.3% by weight; the content of nitrogen was 20.3% by weight; and the
content of oxygén was 2.94% by weight. Any X-ray diffraction peaks originated
from TiO, were not observed at all.
[0123] _

Except that the sample 6 instead of the sample 1 was used as a pigment to be
used, the same procedﬁre as in Example 1 was carried out to obtain pre-dispersion 6.

Thereafter, except that the pre-dispersion 6 was provided in Dyno-Mill KDL
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(manufactured by Shimnaru Enterprises Corporation) 85%-filled with zirconia beads
having a diameter of 0.40 mm (manufactured by Toray Industries, Inc., Torayceram
beads) and dispersion treatment was carried out at ﬁ revolving rate of 11 nv/s for four
hours, Pigment dispersion 6 and Black resin composition 6 were obtained in the same
manner as Example 1.
[0124]
Using the black resin composition-é, black matrix 6 was prépared in the same
manner as Example 1.
[0125]
Examplé 7
| The angle of diffraction 26 of the péak originated from the (200) plane of a

commercially available titanium nitride sample (sample 7, manufactured by Wako
Pure Chemical Industries, Ltd., Titanium nitride with an average pax_'ticle diameter of
1.0 to 1.5- um) was 42.51°.  The crystallite size determined from the half bandwidth
of this peak was 67.7 nm and the BET specific surface area was 2.0m*g.  The
composition analysis revealed that the content of titaninm was 76.2% by weight; the
content of nitrogen was 20.3% by weight; and the content of oxygen was 1.43% by
weight. No X-ray diffraction peaks originated from TiO were observed at all.
[0126] |

| Except that the sample 7 instead of the sample 6 was used as a pigment to be
used, the same procedure as in Example 6 was carried out to obtain pigment
dispersion 7 and black resin composition 7.
[0127]

~ Using the black resin composition 7, black matrix 7 was prepared in the same
manner as Example 1.
[0128]

Example 8
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A commercially available titanium nitride sample {manufactured by Wako
Pure Chemical Industﬁes, Lid., Titanium nitride with an average particle diameter of
1.0 to 1.5 um) was dry-milled ata grinding pressure of 1.4 MPa with Nano Jetmizer
(manufactured by Aishin Nano Technologies Co., Ltd.) to obtain sample 8. The
angle of diffraction 20 of the peak originated from the (200) plane of the sample 8
was 42.48°. The crystallite size determined from the half bandwidth of this peak
was 55.5 nm and the BET specific surface area was 3.2 m*g.  The composition
analysis revealed that the content of titanium was 76.7% by weight; the content of
nitrogen was 19.9% by weight; and the content of oxygen was 1.78% by weight.
No X-ray diffraétion peaks originated from TiO, were observed at all.
[0129] |

Except that the sample 8 instead of the sample 6 was used as a pigment to be

'used, the same procedure as in Example 6 was carried out to obtain pigment

dispersion 8 and black resin composition 8.
[0130]

Using the black resin coxﬁpositioﬂ 8, black matrix 8 was prepared in the same
manner as Example 1.
[0131]
Example 9

To the pigment dispersion 4 using the sample 4 (781 g), were added
poly(amic acid) A-1 (31 g), y-butyrolactone (86 g), N-methyl-2-pyrrolidone (69 g), 3-
meﬂ1y1—3-inethoxybutyi acetate (32 g), a surfactant LC951 (manufactured Kusumoto
Chemicals, Ltd., 1g) to yield black resin composition 9 haviﬁg a total solid
concentration -of 10% by We';ight and pigment/resin (weight ratio) =75/25.
[0132] .

Using the black resin composition 9, black matrix 9 was prepared in the same

‘manner as Example 1 except that coating was carried out such that the thickness of
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the black matrix is 0.70 um.
[0133]
Example 10

Except that the sample 4 instead of the sample 6 was used asa pigment to be
use&, the same procedure as in Example 6 was carried out to obtain pigment
dispersion 10 and black resin composition 10.
[0134] _

* Using the blaék resin composition 10, black matrix 10 was prepared in the

same manner as Example 1.
[0135] |
Example 11 7

Carbon black ("MA 100", manufactured by Mitsubishi Kasei _Corporation, '
96 g), poly(amic acid) solution A-1 (120 g), y-butyrolactone (114 g), N-methyl-2-
pyrrolidone (538 é), and 3—methy]-3—metﬁoxybutyl acetate (132 g) were added to a

tank and stirred with a homo mixer (manufactured by Tokusyu Kika Kogyo) for a

* hour to obtain pre-dispersion 11.  Thereafier, the pre-dispersion 11 was provided in

Ultra Apex Mill (manufactured by KOTOBUKI INDUSTRIES CO., LTD.) equipped
with a centrifugation separator 70%-filled with zirconia beads with a diameter of
0.05 mm (manufactured by Nikkato Corporation, YTZ balls), and dispersion
treatment was carried out for two hours at a revolving rate of 8 m/s to obtain a
pigment dispersion 11 haﬁné a solid wncen&ation of 12% by weight, and
pigment/resin (weight ratio) =80/20.
[0136]

The pigment dispersion 11 (164 g) and the pigmeni dispersion 4 using the
sample 4 (492 g) were mixed and stirred.  To this mixture poly(amic acid) A-1 (106
), y-butyrolactone (76 g}, N-methyl-2-pyrrolidohe (112 g), 3-methyl-3-methoxybutyl

acetate (48 g) and a surfactant LC951 (manufabtured Kusumoto Chemicals, Ltd., 1g)
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were added to yield black resin composition 11 having a total solid concentration of
10% by weight and pigment /resin (weight ratio) =63/37. .
[0137] |

Using the black resin composition 11, black matrix 11 was prepared in the
same manner as Example 1. |
[0138]

Example 12

The sample 4 (200 g), 3-methyl-3-methoxybutanol 45% (by wcight) solution
of the acrylic polymer (P-1) (100g), and propylene glycol tertiary butyl ether (700g)
were fed together to a tank and stlrred with a homo mixer {manufactured by Tokusyu
Kika Kogyo) for a hour to obtain a pre-diéﬁersion 12. Thereafter, the pre-dispersion
12 was provided in Ultra Apex Mill (manufactured by KOTOBUKI INDUSTRIES
CO., LTD.) equipped with a centrifugation separator 70%-filled with zirconia beads
with a diameter of 0.05 mm (manufactured by Nikkato Corporation, YTZ balls), and
dispersion treatment was catried out for two hours at a revolving rate of 8 m/s {0
obtain pigment dispcrsioﬁ 12 having a solid concentration of 24.5% by weight, and
pigmént/resin {(weight ratio) =82/18. |
[0139]

To the pigment dispersion 12 (525.8 g), a solution containing 50% by weight
solution of. bis-phenoxyethanol fluorene diacrylate (27.0 g) in propylene glycol
monomethyl ether acetate, 50% by weight solution of dipentaerythritol hexéacrylate ,
(manufactured by Nippon Kayaku Co., Ltd., DHPA) (27.0 g) as a multi-functional
monomer in propylene glycol monomethyl ether acetate, "Irgacure (registered |
trademark)" 369 (14.7 g), Asahi Denka Kogyo K.K., Adeka (registered trademark)
optorner" N—1919- (4.0 g), and N,N'-tetracthyl- 4.4'-diaminobenzophenone (1.5g) as a
photoinitiator, 8.57 g of AP-1 (50% (by weight) solution as an adhesion promoter,

and a 10% by weight solution of propylene glycol moﬁomethyl ether acetate solution
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(3.6 g) which is a silicone-based surfactant, in 3-methyl-3-methoxy-butyl acetate
(374.8g.) and propylene glycol monomethy! ether acetate (14.4g), was added, to
obtain black resin compdsition_ 12 having a total solid concentration of 18% by
weight, and pigment/resin (weight ratio) =67.5/22.5.
[0140] |

The black resin composition 12 was coated on a non-alkali glass
(manufactured by Corning Incorporated, "1737") substrate with a curtain flow coater,
and vacuum-dried at 80°C, 107 Torr for 2 minutes. Thereafter, the resultant was
prebaked at 90°C for 2 minutes, exposed (200 mJ/cm?) via a photomask using an
exposure apparatus "XG-5000" manufactured by DAINIPPON SCREEN MFG. CO.,

'. LTD., and developed with 0.04% (by mass) KOH aqueous solution, followed by

~ washing with aqua purificata, to obtain a patterning substrate. Further, the

patterning substrate was cured at 230°C for 30 minutes, thereby preparing black

matrix 12 with a thickness of 0.8 um.

[0141]

Comparative example 1
The angle of diffraction 20 bf the peak originated from the (200) plane of a
commercially available pigment "13-MC" (sample 9, manufactured by Mitsubishi
Material Corporation) was 42.91°. The crystallite size determined from the half
bandwidth of this peak was 29.6 nm and the BET specific surface area was 20.3 m’/g.
The compositioﬁ aﬁalysis revealed that the content of titanium was 70.3% by weight;
the content of nitrogen was 17.8% by weight; and the content of oxygen was 10.3%
by weight. X-ray diffraction peaks originated from TiO; were seen at 25.28" and
27 44°
[0142] |
Except that the sample 9 instead of the sample 1 was used as a pigment to be

used, the same procedure as in Example 1 was carried out to obtain pigment
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dispersion 13 and black resin composition 13.
[0143]

Using the black resin composition 13, black matrix 13 was prepared in the
same manner as Comparative example 1 except that coating was carried out such that
the thickness of the black matrix is.l 2 pm.

[0144]
Cofnparative example 2

. The angle of diffraction 26 of the peak originated from the (200) plane of the
titanium nitride oxide Bkl (sample 10) was 43.01°. The crystallite size detcnniﬁed
from the half bandwidth of this peak was 28.8 nm and the BET specific surface aréa
was 20.7 m*/g. The composition analysis revealed that the content of titanium was
7076% by weight; the content of nitrogen was 18.8% by weight; and the content of
oxygen was 8.64% by weight. | X-.rayldiﬁastion peaks'originé.ted from TiO; were
seen at 25.30° and 27.42°.
[0145]

Except that the sample 10 instead of the sample 1 was used ras a pigment 1o be
used, the same procedure as in Example 1 was carried out fo obtain pigment
dispersion 14 and black resin composition 14.

[0146]
Using the black resin composition 14, black matrix 14 was prepared in the

same¢ manner as Example 1.

[0147]

Tabie 1 shows the properties of the titanium nitride compound particles or
titanium nitride oxide used in Exampleg 1 to 12 and Comparative examples 1 and 2.
Figure 2 s;hows the compositioﬁ of the black resin composition and the results of
evaluation of the resin black matrix prepared using the black resin composition.

Figure 1 shows the spectrum of X-ray diffraction of the sample 4 and sample 9.
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[0148]
Tt is seen that any of the resin black matrixes prepared using the titanium

nitride compound particles shown in Examples has a high OD value, adhesion, and_

high volume resistance.
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[0151] Exanpl’e 13 Preparation of the colored resin
conposition Green pigment (Pignent Geen 36);44 g,
yel | ow pi gnent (Pi gnent YeH ow 138);19 g, poly(amc
acid) A-2;47 g, and y-buty gl actone; 890 g were added
to a tank and stirred with a hono m xer (nmanufactured
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havi ng the solid concentration of 7% by wei ght and
pi gnent/ pol ymer (wei ght ratio)=90/10. Further, the R
pi gnent dispersion Rl was diluted with the poly(amc
20acid) A-2 and solvent to yjeld a red resin
conposition [0153] In the sane manner, instead of
green pignent and yell ow pi gment, blue pigment |
(Pigment Red- 15:6);63g was added to obtain B pignent
f[dizersion Bl having the solid concentration of 7% by
wei ght and pi gnent/ pol ymer (wei ght 25rati o) =90/.10.
Haapiphel3 the B pignent dispersion.Bl was diluted with
the poly(amc acid) A-2 and solvent to yield a blue
Rremaration @ff fesiotdredresin@obypsition The resin bl ack
matri x 9 processed in Exanple 9 was coated with a red
past &repepignent éBigmenhGraen 86} Meg.tyisllew mieseend (PigmenttY dliow
after dried was_ 2.0 and the resul tant was '
B8b] & roly(wmicgei) Baki g, 478+ BRORCI9BR H Elaers Addash o griank
red color filmUsing a positive photoresist, with the
20 e With & hamo sl (maHagiERADY fOéa%li §ikp Kogyghtor'a hott, 0
forned . and heat. cur.i ng _wa arried out at. 290C _ln
QHRA" G RFG ISP B DHGERUGIE ‘B B SITEE b P ves
reen, .pi-xel e heat curing.was carrie .
it Beri kPl ehfRtnrd e it BBl Eigflion
b | xel s. gl g rrg
ShRRIR| 8 30 b NAA GHAHSTRR 8 eyl
. AN " . con
Plfled P ordy 16 AP, RS bl Rl g il But ata
r@@dﬂriﬁ% rADCLNGR)S 18 fhrdel HRLRAS ?de?@&i@pérﬁ&i Gl Haviab@hesd
step of the surface pixel of the color filter was not
RBERtrhii o4 by WeighP dRB)igrheftpdiledr i @8ighf ratile=90/Ui dhe
crystal display The obtained color filter 1 was
diépehash @ ths dilnediivith thedril@agericid) @02 hndlsolvdrin tayield a green
alignnent |ayer constituting a polyimde resin by the
ridih Béhpgitiort hod, and heated in a hot plate at a
tenperature of 250C for ten mnutes. The film
[Ohidkness was 0.07 gin. Subsequently, a color filter
substrate was subjected to rubbing treatnent,
20codn the sams suhhergingigahof gyen pismepiapd yellowaignsat: 1sthd

heated in a hot plate at 90C for . . . .
pigment (Pigment Red 254);63g was added to obtain R pigment dispersion R1

_having the solid concentration of 7% by weight and pigment/polymer (weight

ratio)=90/10. Further, the R pigment dispersion R1 was diluted with the poly(amic
acid) A-2 and solvent to yield a red resin composition.
[0153]

In the same manner, instead of green pigment and yellow pigment, blue
pigment (Pigment Red 15:6);63g was aaded to obtain B pigment dispersion Bl
having the solid concentration of 7% by weight and pigment/polymer (weight
ratio)=90/10. Further, the B pigment dispersioﬁ B1 was diluted with the poly(amic
acid) A-2 and solvent to yield a biue resin composition.

[0154]
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ten m nutes. Meanwhile, a substrate with TFT array
being formed on a gl ass was washed in the sanme
manner, coated with an alignnment |ayer and heat ed.
Subsequently, the resultantswas sprayed with a bal
spacer with a dianeter of 5°5 pm overlapped with a
color filter substrate coated wth a sealing agent,
heat ed under 25i ncreased pressure at a tenperature of
160CTHO fesblAkALES StRosted ih BRampleId Wi coged twith Bired paste
cell was left to stand at a tenperature of 120C under
WasRb&SE sUich tadt tHekhRkitess bdthe ffimrafiendnie wasih ping andetbe
left to stand in nitrogen for 0.5 hours and |iquid
refupaiitatas sbifedted ojri-baking o fogmiarpodiamidecuteantor gaddiefor film.
vacuum The cell was placed in a chanber and the |
Uimss positiveqhotoessist,ovith the s@ng npthod s dessribedahous. Jedpizels
Subsequently, the liquid crystal |njectjon port was
warerEirgied anchhdat guring waseaerigdoul ﬁfd?%)hé pindBe $ames Taper, a green
recovered to ordinary, pressure with, nitrogen, th
neste s Repteslite P gregn pirplstanr ty laﬁag@{qngﬁvasgﬁwii opt il 266
liquid crystal injection, the liquid.cr a .
Gontioreyshn 2 Eiﬂ’r"tpaﬁﬁ Vag FS%‘%#%%FH L"iil% @%feésu?‘?éﬁ%e irleé% [TR.ne Was
Subsequently, a polarizing plate was adhered to the
B mﬁpot gl ass substrates of the cell, thereby
ﬁggﬁleting the cell. Further, the obtained cell was

| ari zed to conplete liquid crystal display 1.

Cbs egﬁ%ﬁ%‘%ﬁbg%néd%i&%@ Gﬁ&'a | 18- Rer O s i thieSiRbek Imatrix

f oun re were no display defects.” 10Contr ast

R ﬁaﬁ.(rgﬁ?g%rggﬁ, AU VR8s ﬂﬁ%? Bd 4 81 @k e iglg @if etddBent flatness

resin matri x. One hundred |iquid crysta

' e TRk Hirfabe biRel sFaEcAlsIdRingd waenotBaca tes
%%Eg%?%ﬁ 0 ?ﬁgﬁresin bl ack matrix was high, there
0Ve4,6n.n0t  any defects including peeling in the sealing
portion during liquid crystal injection at all
fo@347] 15Conparative Exanple 3 The sanme procedure as
In Exanple 13 was carried out to forma color filter
erodequionolidte Huuacdrystaitdisplayl 3 was used as a bl ack _
matrix to be used. btained was a color _filter 2 :
havi rEhetdbeinasigioforifiliee k veea tvasbed; with aacwghdeteaent; wated with

od, an:

“the OD val ue of 4.09 and .t he hei ght of.the's%{fac%l gwd

i alighmenidpyer ePNYTIMEFHRATITVRBACHARY IXOFEHBE P
Ottt Rl eyt 20 Qe iintesp, oo fidobd s
Q02 iy SobravbentRE T P OREre WrSA]s fLppEFament
GBS S i GRS BTk PSR ML AEIRC for
GRS ng ar st S BT FETIRNE fifed on.a glass was
e e e e e e aner o1
S e A S R e e compoand
G@Jrfabﬁécfeﬁlﬂ‘{\g ShlofHIE dubSifutd Soausiadities sdating dgeng heated under
increased pressure at a temperature of 160°C for 90 minutes to cure the sealing agent.

This cell was left to stand at a temperature of 120°C under a pressure of 13.3 Pa for

four hours. Then it was left to stand in nitrogen for 0.5 hours and liquid crystal
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source is not less than 42.5 and not nore than 42.8.
2. The bl ack resin conposition according to claim]l,
wherein said angle of diffraction 20 originated from
the (200) plane of said titgniumnitride conpound
particles when CuKa line is used as the X-ray source
is not less than 42.5 and less 10than 42.7. 3. The
bl ack resin conposition according to claim1 or 2, :
iMBEIR WastadpBinGhitRld dlt irider edcnemdeThe ctlhwes flagdinalchamber
bandw dt h of the peak originated fromthe (200) plane
anl) e predéarelviz@edisedinek. 1iBa stiroond-teragerstorer c Subseqpastly, the
more than 50 nm 4. The bl ack resin conposition
limoiiargiitaigniecticaimortomas immersediinbiquidicaystls apddheprRSSEES, Hes
specific surface area of said titaniumnitrjde
reaowprd el ordinary plessyretuite PiHORER thRFEOYSETYIRG OHbAYE crygal
| ess than 5 n2/g and nat, npre than. 100 nR/.g..5. The
injleetide. r dfien thedigydhery v inigeRsy 8}33{51“!%%%@2 Rt %‘s‘s-“"&}fp"H was
claims 1 to 4, wherei t he anount, of. 0 e
ciasd APV Pusng o ¢ SHPRD T B EORE O s SRR (o the
is. not nore than 12 % L.ght ' K resiikr th
R P assasrteng By oy Cekie A, (PRt te

erejn.said tjtani ni_thi ! : i1 ChBSerddtdn of
%ﬁ%@gvﬁf@?@%ﬁﬁ cgglr%étgngﬁﬁlgggg %T,QAIS egi n bl ack ,

trix tarned_o . tqg[ VAL ren b A&t
tg%ﬂ%%gﬁeil ﬁgﬁ%zg’@é%afl g}sﬁ%§tlo ar%iyt!h%?ne of ¢l al nv‘s’S)Iﬂlifly to 6,

Gl L8S; i 51 Hohh 8SicRih Q¥ ithabin GRRR intayrix. ODne
(\é\‘gﬂ“&a@swﬁéx%g?é@g%sﬁ%éaﬂnﬁA 0 Ser g%?to an of film

i RR S8 ARk Werd propREd BORPEANI frgodiatal Besause
%Qgg‘%@ﬁ tr?li accordi ng t% %I aim7. 9.Aliquid crystal
ShsRbRYF $:0 MR BlaflOmBik v bigh, tHerd e natanyrdifest induding
clairm8. 58 Abstract: A black resin conposition
lse@ﬁﬂ@irﬁﬂa@fsedyigg po@nAubhalifuidetysiakifjetiomgt 4. gh 0D
val ue and hi gh adhesion as well as high resistance is
@ist] osed. The bl ack resin conposition is a black
resin conposition conprising at least a |ight
SbmehrdiivegExagapie 3 a 5resin and a sol vent, which |ight

shi el ding agent contains at |east titani umfni tri qe_ ’
c onpoTimtsapernrpesidues as ihBrappied f avag f gt 1A g 4 eqloTfifter
tre]uened was a

20 of the peak originated frqom (20Q ane . of
exceptthairhlankimpates 1%&%8%&5&&?‘3%@@2‘\5&%%“%'@0% ne is

2 U LSty P G35 HIBR, B2 0D Al r 05

=

resrh
copposi tion. allows a thin res i X having a
Fice Beight oty aftion Gl e -5 1 Al
[0158] :
The same procedure as in Example 13 was carried out to obtain liquid crystal

display 2 except that the color filter 2 was used. Observation of the liquid crystal

display 2 revealed that there were display defects due to the defgctive alignment of

. the liquid crystal resulted from a large pixel surface steps/flatness.
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10and hi gh resistance to be readi Igy‘ att ai ned.
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CLAIMS

-1, A black resin composition comprising at least a light shieiding agent, a resin

and a solvent, sald light shielding agent contaiming at [east titanium nitride compound

' partlcles, wherein the angle of diffraction 26 of the peak originated from (200) plane

of said titanium nitride compound parucies when CuKa line is used as the X-ray

source is not less than 42.5° and not more than 42.8°,

2 The black resin composmon according to claim 1 wherein said angle of

diffraction 20 originated from the (200) plane of said titanium nitride compound

particles when CuKa line is used as the X-ray source is not less than 42.5° and less

than 42.7°.

3. The black resin composition according to claim 1 or 2, wherein the crystallite

rsizé determined from half bandwidth of the peak originated from the (200) plane

when CuKe line is used as the X-ray source is not more than 50 nm.

4. The black resin composition according to any one of claims 1 103, wherein
the spéciﬁc surface area of said. titanium nitride compound particfcs determined by
BET method is not less than 5 m*/g and not more than 100 m / ‘

5. The black resin composmon according to any one of claims 1 t0 4, wherein

" the amount of oxygen atoms contained in said titanium nitride compound particles is

not more than 12 % by weight.

6. The black resin composition accordmg fo any one of clauns 1to5, wherem
said titanium nitride compound particles are prepared by thermal plasma method.

7. A resin black matrix formed of a coated film of said black resin composition
according to any one of claims 1 to 6, which resin black matrix has an optical density
(ODrvaluc) of not less than 4.0 per 1.0 pm of film thickness.

8. A color filier comprising said resin black matrix according to claim 7.

9. A liquid crystal display comprising said cojor filter according to claim 8.
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Abstract:

A black resin composition capable of forming a black matrix having high OD
value and high adhesion as well as high resistance is disclosed. The black resin
composition 1is a black resin composition comprising ét least a light shielding agent, a
resin and a solvent, which light shielding agent contams at least titanium nitride
compound particles, wherein the angle of diffraction 20 of the peak originated from
(200) plane of the titanium nitride compound particles when CuKa line is usedasthe
Xu'rayr source is not less than 42.5° and not more than 42.8°.  Using this black resin
composiﬁonaallows a thin resin black matrix having a high light shielding property

and high resistance to be readily attained.




