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The ﬁ m mm‘mg tion relates to a radiation sensitive conposition which is
used ol ored | ayer, preferablyl pignmented |ayer, containing pixels
and/ or a*16%¥9r bl ack matrix for a color liquid crystal displ ay device on a
substrate for driving aIHD”IikTITON rB RNSIHET ViR (:(IOMPKDSIITE@NOANEO liquid crystal
di sgmwmmmwmmﬁnd to a_col or ui d Crng;pSt al | ay_device. A color liquid
cry devi ce COHHR |Lsﬁ D, G STAL Il?ﬁst %iREVICETFT) substrate
has beersppduced by manufacturing a color filter substrate for displaya ng

a color 15 |mage separate froma drive substrate having a i:hin film
transi st or QEEE leaminagninpom hi s col or filter substrate

with the drive substrate. wever, since.the positio accuracy of this

systemi3 | ow at ???r%e’ég IRt Etc?rbﬁeltaljfgs\/\;‘aﬁrégiﬁ%&oﬂ ﬁERsﬁ'ﬁf"IVieX nust

be nade 20 l3niRsittieehdiBRkiNaseld €b iHorahticd o qla&e@: thBfQB%'B'lﬁrg rate
as

(the rate of openl ng area for transmtting light). Meanwhilée, there
been devel opd@menias §5P§tee?n tmt@-@d}%rm@m%ﬁ/eﬁmdéoroﬁnealen hlackve

substrate havin 0 TET. hereon directly or
t hr ough 25 @%&g‘gﬁa\# i cf]err# s@bnﬁifi‘i éréﬁf?%oﬂnﬁpi?? éeW‘Fl’n Md3 hi s
substrate hawbagraite cﬂaalxordﬂx}mgera feHirede L herepans sstap pared Woulra
substrate having an I TO (tin doped i ndi um oxi de) el ectrode forned thereon
by .sputt@ri Adaudidhexyehalc8lepéayl dgBice rAdding Folersliayidr caysitadk
matrix is 3 & d on the drive substrate in this system the
step of | am&n(%lrp %Jigﬁr filter substrate with the drive substrate
becones unnecessaAyccaImir ﬂhﬂtu@eoryngtahtﬁsxalra}bdewaetcmabry sinpraotadn
conpared w r.s t her e in 055| o.0btain a
bri ght hi gh%g toﬁ/&% z‘ﬂ%ﬁ“z‘y%‘f%ﬁr%% v@Fo Hﬁgh B¥col or ed

| ayer is tOmEL@iuford‘EQti'ibx\g sh)1dr el 1sustAmsttats f&&C@§§ﬁlay&’ﬁgf@b@l@&' about
lto 130{)rrd| aneter through hole or_ U shaped dent for connecting

| TOGel r odBager meEPagRteh XM ¢t &Fi%%/eﬁu%ilt%%tﬁt}éaﬂaggt 8 ﬂhépelfﬁqlrﬁ‘al of
the drive s i wn a
radi ati on Sgg'szl}ltl %gto('::f:g %(i)?tsr?ét F‘gﬁ%ﬁ? }elﬁggﬂ %‘ﬁel%m}ﬂr}gtt?'oﬁ leﬁighlg?i'?’ rough
hol e or Uslﬁapeédesubsmm\uetha tbleodedvieagebsiiaaitieg sHoheaexhapentheat

anl10l TO el ect rode formed w t hoyt i ng_broken ing the puttering
step after h& PBISﬁE‘Bf’Bﬁ'n@f ACFE RO 5 htﬁg‘ls %B'Fﬁ-eg‘ngﬁ 3°Efeﬁ‘tt t% A% from
the devel oppeNt ahR$iadYR NG HS GHGRIN &Y tHe B A€ emstPOLkMESsE BBImAdesi on
to a drivesubstrate and a passivation filmsuch as a silicon

nitrided®fi Laroe .t ﬁbegﬁbwemkéngf b et toe bt dre e tain aohieheoeenﬂal@eof a
drive subst N t ( her;

necessary t(%g;t%upt%\élr ?:F% ove:é: d;qée@uﬂr# Zécgé%fféﬂeggo%%@iéggg 9 iigglr&r)red on the
drive substrat e20Medntvhifler,mtasreThae| eeén Gi:bardwopémrn m@w Isgsctbhartlnact | TO

Iayertoapatte n_having a det erm ned he roc of sha ng this
| TO | ayer t8 €° 8??8 #g%ﬁefsd% "Eeéﬂé’f’s?s&f)f&)% sé‘ig? %’E E‘é‘
coating of &ipaskian®1ls2Yrst( TPTEX pRsut ed Otlié‘ﬂé@ﬂl@ﬂredﬁi?| Qﬂmﬁﬂ&'outgﬁhe
etching of the ITO |layer and 25 the renoval of the positive resist. A

stri ppidfy | RgRREsiyatden Ffﬂrl!‘héuﬁleﬁsoﬁ ﬁé%GPﬁgnflﬁé'iéésftillmeaﬂés‘t@tis | f

t he col ored I i n I the I'TO
el ectrode ovte‘.lr%%s:‘:rr‘?‘ac\éé[arll{l (g]lecaosieérf%é) i‘%ééqu'b{ijB %hg%&?@ ﬁ'lsndrance to
t he functi onagfinated mth Qusdbelty:sttal h&ﬁ)inﬂgs plna;tTd)e\(rt&e d5@letdh&h,dnjum a
liquid crystal di spl ay devi ce_ obt aj ned stem gl ag failure
may occur wR&H8)p&lEHFadse \/ﬁﬂ%%oﬁqea’@%mﬁagyb%éﬂtﬁﬁﬁﬂpgd dBt8CRothe

function acewl%fz%' ,1aﬁfen0'j2&f‘é§1&ﬂmd\’%££le1/§| 4R@fobHaa BohcherRA AN iiad
mal f uncti on, 2003
30 directly formed on the drlve substrate 1n this system, the

step of lamlnating the color fllter substrate with the drive
substrate becomes unnecessary and the openlng rate can be
drastically ilmproved compared with the former system,

thereby making it possible to obtain a bright high-definition



3 which is a problemto be solved fromthe viewpoint of the reliability of
a color liquid crystal display device. It is therefore an object of1 [}Eﬂ, 03
present invention to provide a radiation sensitive conposition to be se(ziﬂ
for 5 formng a colored | ayer which enabtes the formation of a through hole
or U-shaped dent, hardly swells with a positive resist stripping liquid
used to formimplarctrode on the surface of a colored layer, is free froma
di splay failure caused by the breakage the fqorm.ng of an ITOfilm a

di splay 10 fail ur HOMEYER) PGPt Co0THE b aveT: A &5 Pgt £ORAMEGn O Sheof a
portion to waitdle QysAaem has heemeald% Ho & dtinf Rt U & oCaus et by
the mal functioning of a portion to which voltage has not been applied, is
devoi d of t iddahetsnpimneughebpdgeoydhratapafl denthéori eenndcbnglap @t , and

is excellent .15 .n sur e snnot.hness .and hesion to a.drive sybstrate
avi ng & ¢ nE FTTRES SO S B T SaRhed dnsRaohv AR TS RIR 48 e 1 m
such as a siterafimdl bEi €lee Girife ddibsEr@PeuUnderalyiod tRE ddMIUEIBRer.

i nvention to provide a color liquid crystal display device having pixels of

a 20 col or edheBfehamhern fiRkRewe apbedlabdrat FORSIEATERt ComPOSHIdSITt i on.
Q her obj ects, ;90 AdYAUAERE Pér'b??jg‘ﬁ; ﬁ@hi‘s”gﬁ%ghgg li{%fé‘ olieﬁgg?la%%%ar ent

fromthe follow ng description. accor e presen

i nvention, dentabpmvided)edcl orell ddyer agydny sduh @ ehaple ithewdntanon are
attained by a radiation sensitive conposition used tqo forma colored | ayer

on .a subltr e rIrHHAAHEER PRI AOFMPH YHERQTE Reing mrokep ok |ty iLdFO

crystal dis | 68, LEAPOYHd Ho 1 GATAdrS| ! ( B)
‘an al kal i S(%pﬁ%tlfe@%%gfns%é? C) SOSHHaé 531 yf uncﬁftﬁlﬁﬁdﬁ%n@@ngo?g oe{:

phot opol ymei-ahidpsd ident atier £r8ec dmdiny thiehdevigdwpreite ces lgwe addaritsages
R L i B FE R R N
formed on astiiMrstddidie fRisatidtiod fmuwtn apasskiaticon hiiltihidde
col or edléayefrill?ne.i ng formed fromthe above radiation
In the system for forming a colored layer on the surface
of a drive substrate having a thin film transistor (TFT)
formed thereon, it is necessary to sputter ITO over the
surface of the colored layer formed on the drive substrate
20 and to form an ITO electrode by shaping the obtained ITO layer
to a pattern having a predetermined shape. The process of
shaping this ITO layer to a pattern generally consists of
a series of steps - the coating of a positive resist, exposure
to radliation, development, the etching of the ITO layer and
25 the removal of the positive resist. A stripping liquid is
used in the step of removing the positive resist. If the
colored layer swells with the stripping 1iquid considerably,
the ITO electrode overlyling the colored layer cracks, giving
a great hindrance to the function of a color liguid crystal
30 display device.
Further, in a liquid crystal display device obtained
by this system, a display failure may occur when a portion

to which voltage has been applied does not function accurately,

or pixels to which voltage has not been applied malfunction,



sensitive conposition. The termradiation" as used herein includes visible
5rays , ultraviolet rays , far ultraviolet rays , electron beans 1@(&@2@
and the |like. The present invention will be described in detail here rl ﬁ

10 The colorant in the present inventi®n is not limted to a particular
color but is suitably selected according to the application of the obtained
col or filtewhithe isolaomaeblegy tige ke pﬂqjlmﬂ Extye the natewpdinbl ofi the

matter. Since.high-definition color, devel opmen t 15 resistance are
required of T glg&%&lq‘f i 9 teflr 2 9% Crollojr d| ‘ﬁrif#e % ‘ng%‘?]faYngﬁﬁiLPSn is
preferably a col omnish@r«éﬁgfargmxsij&ﬁw €naChr¥kbytaifvBhel el

resi stance, particularly preferably a colorant having high resistance to

t her mal decnmg-ldtel @n T At 1g tgraan ts s dgfaies a@QIWPQSbUlOIantIO aheougadl €020

pi gnent and/.or_carbon bl.ack re/|s R i.cul ar.l refer [ lustrative
exanpl esgof LPREIRE, e c@ﬁé’éﬂ‘ﬁ ﬁ‘f%jrﬂbleufb%bj\c/%%pﬁb °5’F‘%§%Pf‘| ef iento a
group of pi ﬁfi&‘@h@haﬁémédd)flg]ishdiﬁd)ﬁeh&deﬁafd%’ swells witrSHegoBY t1he
Soci ety of Dyers and Colourists ) , specifically conpounds having the

fol | owi ng 25esdisdr stad@ping Iiguisdiured: te form ap; gh%trcrém ow 8he C . |

130 e 1 BueBskRe acepabrraotAVER. JE KRS Elon £ qigpiak SETLELT O

Pi gment Yel cawskd?by thie bi‘eakﬁ’ggrm:nthé{eidmﬂéﬁf &h t[ToFir:ngnta E(ﬂlstWy154
C.1. Pignent Yellow 155, 30 C I nment Yel |l ow 156 , . gnent
Yel | ow 466 faglure caﬁ%r’ﬂY ‘F’éq%ﬂ‘ iqn in Iﬂiwe%ﬁ-% El?BC&ﬂ@nc I

Pi gment YeI b@’Waléért@on to- wfi&wglﬁé 8asl BeenC apgh.iedpbg'mén&iy gl ,
c. | . ment olet 29, C. 1. Pigne Violet 32 . Pignent

1 0 JAN 2003a51@m¢ Cause@d @wenhe\ﬁnglléunsgiocingl of al gqemtoﬁeuownichc |
. Pi gnent Red R n Q7. C.|

Pi gnent Red "’ &%agé Ihastlﬁ%eRFengpéE@Sg B%Qt %nﬁh'il V Ppmﬁf‘§rrent
Red 216, C. residdegg@nér&eddaaiOthe €imel of dBIv@ﬂb@imdﬁﬂﬂ R4 :Ls @xcelllen'?l gnment
Red 22 6 , C.I. Pignent Red 242, C.I. Pi nt Red 243, C.I. Pignment Red

245, C.15° pilgnumefzes smopthness andadhesiop a4 drive spbghaiatBaving and
C.1. Pigmen  th 93?@%. 55&:;%@%?8&1'1@'}‘3 eifthergbﬂné-’r{'ﬁ aBbdEslvatioh -

Pi gment 10 ment
f1ilm such as a silicon nitride f£ilm.

It 1s another object of the present invention to provide
a color liquid crystal display device having pixels of a
20 colored layer formed from the above radiation sensitive
composition.
Other objects and advantages of the present invention
wlll become apparent from the following description.
Firstly, according to the present invention, the above
25 objects and advantages of the present invention are attained
by a radiation sensitive composition used to form a colored
layer on a substrate for driving a thin £film transistor (TFT)
color liquid crystal display device, the compositilon
comprising (A) a colorant, (B) an alkali soluble resin, (C)
30 a polyfunctional monomer and (D) a photopolymerization
initiator.
Secondly, the above objects and advantages of the
present invention are attalned by a thin film transistor (TFT)

color liquid crystal display device having a colored layer



Cl. Pigment Geen 7 and C.I. Pigment G een 36; and C. 1. Pignent Black 1
and C. 1. Pignent Black 7. These organic pignments may be used al one ) JAN 2003
conbi nation of two or nore. 15 The above organic pignents nay be purified
by, for exanple, a sulfuric acid recrystallization nethod, solvent cleaning
met hod or a conbination thereof before use. Although the colored |ayer
formed fromfdmmeddnad idoriveessbstrateahpresttlporothtbeghrepeasisiviatdrin on
has 20 suffigi entké hi VO tj1me resi tiv.c{%ﬁn the volune resistivity of the
col ored | aydr-idhnthe $tehe? liaxstobe ngf efy £ZemMot haARoYs gRddatdidnch has
been purifieddl #BH God s LG ENts of inpurities as described above.

| norgani ¢ pignents include, for exanple, titanium 25 oxide, bariumsulfate,
cal ci um car bonat e The rremwhi"redilagddrsulaisatieedy belredwnl dad ludiesc vielilbdw
rouge(iron red oxi [ ] cadm umr ultramarine blue, iron blue,
chroni ¢ Bxi @qur'e‘éﬂ,%régﬂﬁﬁ%"tg?%ﬂ ‘u'ﬁﬁﬁ’gr%ral‘fltoafﬁﬁﬁﬁgﬁac%e%%?ﬂ&%a@ﬁ'r on

bl ack, carbgdidwrlkamndiderik&e. 30 These inorganic pignents may be used
al one or in conmbination of two or nore. When the radiation sensitive
conposi tion of th&he @regentvinmenhlon wikkl be desarpbedl in, defaidr nore
or gani c pi grre&r%.t S ar referably used as colorants and when it is used to
form 51 " black matrix, two or nore organic pignents and/ or
car bon bl ack 2a8r exgirefgiwbl y used as col orants. The colored | ayer forned
fromthe radiation sensitive conposition of the present invention shows a

sufficitdtly 5 sndifie Godiaany dnedher REes@aityd niendH ofad spaoftyddpditededuced

by controlli t I s 41 I%; i i's
related to tfheaaﬁgﬁﬁ'? ghg? Et Eélggﬁbﬁgﬁeﬁ ?*ﬂéglil%e% &;ﬁ a5adi tdl'ivﬁé@ &
conponent s u$ed appd lgedfiemablfy thet obt8inmed, cobor fHirkfear ablThe3 cod ac3anit ~,

much nore prefer 0 10 15 w$. In_the present invention, the surface
'fheg o ?‘scﬁz r%fé‘

babl% 5t A

of the part "% Bt 2R ¥hoVE PREWER IBF e with a

pol ymer before us&inoeamildis- adfitier ton yé@Llof odeWOUbbYbAY hAQ fweftace of
the particle of the pignent include polyners 15 disclosed by JP-A 8-259876

( the t¥Pm TERigtapce anpe B aE Sasolefefdditedn s icoHerandpaiese
patent appli Q0 r ¢t al J I | | for
di spersi ng &?f}tng%{ésge@ﬂéng%ﬁﬁaﬁ a'Iign)btr'%\eﬁiEaﬁ:lragogl' ntaosar?éresﬁiaﬁl(}ﬁ%%a@'r{%q{l}?gg in
20 conbi nat idwromdphaer e spdisdrity asdddghrbedat resistance, particularly

preferably a colorant having high resistance to thermal

decomposition. A pigment is generally used, and an organic
20 pigment and/or carbon black are/is particularly preferred.
Illustrative examples of the above organic pigment
include compounds classified into a group of pigments
according to color index (C.I.: 1ssued by The Soclety of Dyers
and Colourlsts), speclfically compounds having the following
25 color 1index (C.I.) numbers:
C.I. Pigment Yellow 83, C.I. Pigment Yellow 128, C.I. Pigment
Yellow 138, C.I. Pigment Yellow 139, C.I. Pigment Yellow 150,
C.I. Pigment Yellow 151, C.I. Pigment Yellow 152, C.I. Pigment
Yellow 153, C.I. Pigment Yellow 154, C.I. Pigment Yellow 155,
30 C.I.Pigment Yellowl56, C.I. Pigment Yellow 166, C.I. Pigment
Yellow 168, C.I. Pigment Yellow 175 and C.I. Pigment Yellow
185;
C.I. Pigment Violet 19, C.I. Pigment Violet 23, C.I. Pigment
Violet 29, C.I. Pigment Violet 32, C.I. Pigment Violet 36



The di spersant is, for exanple, a cation, anion, nonionic, anphoteric,
silicone-based or fluorine-based surfactant. I|llustrative exanples f@JPﬂqms
surfactant include 25 pol yoxyethyl ene al kyl ethers such as pol yoxye

| auryl ether, polyoxyethylene stearyl etker and pol yoxyet hyl ene ol eyl

et her; pol yoxyet hyl ene al kyl phenyl ethers such as pol yoxyet hyl ene

n-octyl phenyndtder. antgnenty oxyeldny| 8®e n- nonyl phenyl ether; pol yethyl ene

gl ycol diesters such as 30 _pol _}/et hyl ene gl ycol dilaurate and pol yet hyl ene
gl ycol di st &arlat &19860; Baﬁ ¥4 UF -dci §1g8edtsRed 293, £&ily Ad@mendd Red

pol yesters; t pary I urg%dﬂ%% yl.en s; and
comerci al pzid(?vdugtg un tra 2 ge;rr%s 0 etSRgﬁ Ig“u I(ethg%bgé?’%@ C
Ltd. ) , PolRgd 209 ( CKyZb.eIPlgxﬂerDtMZEDE I@gnkuP:CgInentLRdd 216, FcTan
(Tokem Products Co. Me ac (Dainippon_ Ink and Chem cal s, Inc.),
Fl or ade ?Sur]ﬁjtgé‘l?d‘%ﬁle@l ?nzf’e(ﬁ I. éﬁﬁﬁ hu&ed %Eﬂl Sort (?riﬁ(“)%‘h%ReQ 336 .Co. |

Ltd. ) . Di gparbyhk ofiingkg ﬂ@i’a%ﬁo mh. ), e8!

Ltd.), EFKA (Efka gf&“em caFH Co. , b 3 ﬁe I?‘E? %‘?'hese (sagﬁ]%fnacpar?ts may
be used al ozet%or Ci. . cohgpnemt iRed 654t.v© br Prigmen tTRedad®antC.df. Phgment

surf act ant S, rably wei ght, nore preferably 30
parts or dgfe‘{/‘\g 4 C_Lgp‘bFai?j;ﬂ“ %‘5& 251&%/3 by wei ght of the colorant.

(Bl al kall mlmblmgmmﬁm@ ansgbly 1. tbggalleml B1gel ublg,resin pmglénafﬁt
present invention serves as a binder for the col orant (A) and

sol ubi 139y Blue ddsd et ,C par tFkament yBJp‘F‘éfﬁaﬁ)t y an al kal i 15 devel oper
used !n t he ereIﬁp%rﬁ’&ﬂ_st Jlg)r teﬂfdpéoijucﬂ %ggho% f| I t(ﬁ The
0 y e

al kal i sol ubl'é resi exa a co fopo ri zabl e
unsat ur at ed cyanoreeirgnavi ﬂgl.aa.‘fk amahdt CELEDCtP:D@ﬁéngrB]UacRUUh as a carboxyl

group, phenolic hﬁgroxyl group or, sulfonic acid group and other 20
copol ymeri zabl e uleRS§ QTEFRGHHENRS IRAY é?eer‘?'%%dt%l%%e"EprPyrrerl zabl e

unsat ur at ed JHHMITRIt 1S NBid &2 -mdX&npl es of the photopol yneri zabl e
unsat ur at ed nononer having a carboxyl group (to be referred to as "carboxyl

group- ¢bht ai ni ng FeaaRosice PTaRR Pl aiamfherpurhtiedebunsionr at ed
monocar boxylLg aGids Sy glﬁfﬁh%mé&tihaﬁé&ggtg hely gg%g;ofﬂé% 3§ dso1ven

a-chl oroacry ¢ tact 'd Jand i Anam ¢ acl nsa ura i car oxyl icTaci (}s and
cleaning method or a comblnation thereof before use.

Although the colored layer formed from the radiation
sensitive composition of the present invention has
20 sufficiently high volume resistivity, the volume resistivity
of the colored layer can be further 1improved by using an
organic pigment which has been purified to reduce the contents
of impuritles as described above.
Inorganic pigments include, for example, titanium
25 oxide, barium sulfate, calcium carbonate, zinc white, lead
sulfate, yellow lead, zinc yellow, rouge(iron red oxide
(III)), cadmium red, ultramarine blue, iron blue, chromic
oxide green, cobalt green, amber, titanium black, synthetic
iron black, carbon black and the like.
30 These lnorganic pigments may be used alone or in
combination of two or more.
When the radiation sensitive composition of the present
invention is used to form pixels, one or more organic pigments

are preferably used as colorants and when it is used to form



anhydri des thereof such as nmalefic acid, malefic anhydride, fumaric acid,
I taconic acid, itaconic anhydride, citraconic 30 acid, citraconic n@ygriag
and nmesaconi ¢ aci d; unsaturated pol ycarboxylic acids having a functt HAN i
of 3 or nore and anhydrides thereof; nom®[ (neth)acryl oyl oxyal kyl]esters of
pol ycar boxylic acids having a functionality of 2 or nore such as

nono[ 2- ( et i) adayrkomadxiat, hyivpbsoecinoaéeongdnonpigmentsOaddNoz2003r®on
(et h) acryl gyl oxyet hyl ] pht hal ate; nmono(net h)acryl ates of polynmers having a
car boxyl gr Bﬁﬁcé%@nr‘?y raplsipssd 7% L TRES s such as

e
w- car boxypol ycapr ehactgnerBRNP4PE: D AT 3xom %B% n%taﬁ}!aitksﬁ ée%ag%et hese

car boxyl group-containing unsaturated nononers, acrylic acid and

nmono[ 2( net hrampgsdyt imry etthytiies goisete areeptdn cshews yapsefelcedntife

above carboxyl _qr -cont ai ni ng unsaturated. 10, nrononers nay be used al one
or in cohbi -131183&{5%:69 ﬂ%‘?%‘?aﬁgé’r?plt'ﬁsw chcan k% SHd r Feqyced

unsat ur at ed pRORYFRITrJIAMINY th &I drft TYET Y | c AL OB+ NEh UEReOcolored
hydr oxystyrene, m hydroxystyrene, p-hydroxystyrene, o

hydr oxy- a- ndaygrst yhdpd, isrtgkhtted -t thehgmeuyteresl Hhkb chypgpoments (B)

a- met hyl styren N-o-hydr. henyl mal ei m _d hydr o h | el ei m_de,
N-p-hydroxyﬁﬁégypngggiéggg¥é&8 FégpPP%gEETﬁggg'EESt8ﬁ8?§%§$ﬁ§hgﬁgo 6o
unsat ur at ed wtgNomRLe PpRYFagadlphenediIs WK OmticlomeHe PR flee-abigd sakene or
i n conmbination 20 of two or nore. Exanpl e of the photopol ynerizable

unsat ur¥ ed 1foMdPer having a sul fonic acid group include isoprenesul fonic

acid, p-styrenesulf0phe peolefech ifientiss, HeSRBMIORY LR Hadkie1e
unsat urat ed nononers havf ng a sulfonic acid group may be uSed al one or
i n conbi nat iodheatht ob the ralcere plgmeinds mayt be noahiof yexd v izdhlae podyalenr at ed

frononer before use. Examples of the polymer for modifying the
surface of the particle of the pigment include polymers
15 dilsclosed by JP-A 8-259876 (the term "JP-A" as used herein
means an "unexamined published Japanese patent application")
and commerclally available polymers and oligomers for
dispersing pigments.
The colorant in the present inventlon may be used in
20 combination with a dispersant as desired.

The dispersant 1s, for example, a cation, anion,
nonionic, amphoteric, silicone-based or fluorine-based
surfactant.

Illustrative examples of the surfactant i1nclude

25 polyoxyethylene alkyl ethers such as polyoxyethylene lauryl
ether, polyoxyethylene stearyl ether and polyoxyethylene
oleyl ether: polyoxyethylene alkylphenyl ethers such as
polyoxyethylene n-octylphenyl ether and polyoxyethylene
n-nonylphenyl ether; polyethylene glycol diesters such as

30 polyethylene glycol dllaurate and polyethylene glycol
distearate; sorbitan fatty acid esters; fatty acid modified
polyesters; tertliary amine modified polyurethanes:
polyethylene imines; and commercial products under the trade

names of KP (Shin-Etsu Chemical Co., Ltd.), Polyflow (Kyoeil



I ncl ude macronononers having a nono(neth)acryloyl group at a termnal of a
pol ymer nol ecular chain ( to be sinply referred 30 to as " macrom)norﬁ[]@h 2003
herei nafter) such as pol ystyrene, polynmethyl (neth)acrylate, poly-n- vyl
(meth)acryl ate and pol ysil oxane; N-posityon-substituted mal ei m des such as
N- (substituted) aryl mal ei m des exenplified by N phenyl mal ei m de,

N- 0- hydr oxy Hagrakur@bei, ni.té, ) N-FnTopl (DokéiN PHOSudL 8YTH ox yRideNy, MelgeirEde,

N p- hydr oxyphenyl mal ei mi de, N-o_net hyl phenyl nal ei m de,

N-m net hyl pHEAANRRAN LK 38p GhamiFphenythat i nfyerade (Sumitomo 3M

N- 0- net hoxy | eid._ge, agg@ I .k, d

N- p- nmet hoxy%ﬁmén@l 'eiAEagg', dz?h 5¥hﬁé§g?§%§£;?h§|agim &g?gapgr'nit |L(1::dv'i)rfyl
conpounds sbdlspesistky ( BiekemyrdabpahsCyr erletd o) viSolldpdnsn € Z eftakianglot.ol uene,
p-vinyltolu . \P- ro reng, O-nethoxystyrene, methoxystyrene,

p- met hox§$t§r&§1e),' g}\l}&hyqs %%is eth@r; n’%"égngll BBAz hRed e -

et her, p- vi nyl benz iRl ¥l r@6kean tX0may Vb Vi dea i e Grd¥h 8bREination

m vi nyl benzyl gl yci dyl ether and p-vinyl benzyl gl yci dyl ether; | ngenes such

as i ndene amd LtweetdyyImomiene; unsaturated carboxylic esters such as nethyl
met h)acryl ate, e | _(nmeth)agcrylate, n-propyl (nmeth)acryl ate, i-propyl
gmet hg acrgl ate, n}l{%}t 91(noggt%?ét%%g}vﬁgyg,arﬁgﬁﬁg%ef%g?ﬁigg%|pz§(retf)s &
sec-butyl (TRidy &g Wedlght ,t TrbltTeY?)I(dﬁétt h)ﬁm@lr )B![Oabﬁ.rt%' layd ﬂ.@é)ée'b:?ylweight

nmet h) acryl ate

(meth)acryl ate, 2-hydroxypropyl , 3hydr oxypr opy
(net h) ak? y| dased oy kW \paKys brared gkt yoht she3calararibut yl

(met h) acryl , hy, t th)acrylate, allyl (neth)acrylate,

benzyl (rret%%‘ﬁ%% €, Ccycl ohexy nmet h) acryl ate, phenyl (neth)acryl ate,

2- met hoxyet hyl ( mPidefeaoadlat.e, tidpheiimadietdylufhetheatnylat ehe present

met hoxydi et hyl en | ycol (neth)acry]ate t hoxytriethyl en | ycal

(et h) acryl d‘%’é{er’%ﬂ?’rﬁt% o%%l%r%llb‘ﬁ%ofg’(' n’éﬁ%)%i%%{‘&, (Y #5d has

met hoxydi pr giyhaa ity eal a (d@fé])o%ferﬂzJ ﬁhﬁtibﬁ@ﬁ@&&%réﬁ@i%ﬁfr% Alkall
-ny

di cycl opent adi enyl (neth)acryl ate, dr oxy- 3phenoxypropyl (neth)acryl ate
and gl yEer oldeMadiapa Fest dnr Ehecdevieterbndt sikep ol 9 \iheg Predmatd qui ot 30 Ri

HZC=(: C00 'QH%&gég*ﬂEDtégﬂzoﬁhe élﬂaiénggg%l%Oresin is, for example,

a copolymer of a photopolymerizable unsaturated monomer

having an acidic functional group such as a carboxyl group,
phenolic hydroxyl group or sulfonic acid group and other

20 copolymerlzable unsaturated monomer (to be referred to as
“copolymerizable unsaturated monomer"” hereinafter).

Examples of the photopolymerizable unsaturated
monomer having a carboxyl group (to be referred to as
"carboxyl group-containing unsaturated monomer”

25 hereinafter) include unsaturated monocarboxylic acids such
as (meth)acrylic acid, crotonic acid, a-chloroacrylic acid
and cinnamic acld; unsaturated dicarboxylic acids and
anhydrides thereof such as maleic acid, maleic anhydride,
fumaric acid, ltaconic acid, itaconic anhydride, citraconic

30 acid, citraconic anhydride and mesaconic acld; unsaturated
polycarboxylic acids having a functionality of 3 or more and
anhydrides thereof; mono[(meth)acryloyloxyalkyl]esters of
polycarboxylic acids having a functionality of 2 or more such

as mono[2-(meth)acryloyloxyethyl]succinate and mono[2-



(wherein R1 is a hydrogen atomor nethyl group) ; unsaturated carboxylic
aci d am noal kyl esters such as 2-ami noet hyl (meth)acryl ate, 10 JAN 2003
2-di met hyl am noet hyl (meth)acrylate, 2 am nopropyl (neth)acryl ate,

2- di et hyl ami nopropyl acrylate, 5 3-anifbpropyl (meth)acrylate and

3-di et hyl am nopr.opyl _(neth)acryl ate: unsaturated carboxylic acid glycidyl
esters such(E@tgﬁ?@FﬁﬁoﬂﬁﬁﬁﬂﬂEﬁg%ARﬁ§9a¥QQQiD@HWQK@&?@)@?ﬁylaégﬁepi such

e o L

unsaturated ethers such as 10 vin er -an

al Iyl gl yci dyleretipels wutH a3y an cerisaepeegSastchaasonaet h) acrylonitril e,
achloroacrylonitrilieand vinyl i den agtﬁf; unsat urated am des such as
(met h) acryi BrPgdmed] HQE%HQ%?Iéﬂ} et ©- hydr oxyet hyl (meth)acryl ani de
al i phatig conj ugapad b% ¢hRRRS cHtPb:AA brédiicadielthid$ AR SACuAReq

chl oroprene; and the |ike. These copdl yneri zabl e unsat ur at ed nononers may
be used al omenomens,cdms thatdany ifc tagidranbmeonad2- of t he above

copol yreri z r at.ed 20 nacronononE{s
FY4LeFtdt e, benzyl

bl nsat Q S
N- post 1 1 on- SHBEPIACEEA N oa Ret | SigmakR Nt te
(et h) acryl pirerapged.ycerol (neth)acrylate are preferred. Qut of the
macr onononer s, poléstyrene macr onononmer and pol ynet hyl (neth)acrglate
macronononer are PBBPt POYVA IGRERHYEr (P UR T kdigilngdansaturate

N posi 14 on- sURskick RdyBLLILd Wrodd BRCRY| STHEL AR EEAKE twg or more.
N-cycl ohexyl mal el m de gre particularly pref erred . The al al T sofubIe
resin in the pres&xampilesntoforthes pgivodfogredlymeral aadple yuresa vhratedr boxyl

OO o e R N S S ) CGRSLITELL TS unsat u at o
her ei naf t er hyqHogkyedh G HPI RS X Fi il COPOhYAROxyStPEEAE! aBly a
copolynmer ( fo be're erred to as "car boxyl group-containing 1 0 JAN 2003
hydroxy-o-methylstyrene, m-hydroxy- a-methylstyrene, p-
15 hydroxy- c-methylstyrene, N-o-hydroxyphenylmaleimide, N-
m-hydroxyphenylmaleimide, N-p-hydroxyphenylmaleimide and
the like.

These photopolymerizable unsaturated monomers having

a phenolic hydroxyl group may be used alone or in combination
20 of two or more.

Example of the photopolymerizable unsaturated monomer
having a sulfonic acid group include lsoprenesulfonic acid,
p-styrenesulfonic acid and the like.

These photopolymerizable unsaturated monomers having

25 a sulfonic acid group may be used alone or in combination
of two or more.

Examples of the copolymerizable unsaturated monomer
include macromonomers having a mono(meth)acryloyl group at
a terminal of a polymer molecular chain (to be simply referred

30 to as "macromonomers” herelnafter) such as polystyrene,
polymethyl (meth)acrylate, poly-n-butyl (meth)acrylate and
polyslloxane; N-position-substituted maleimides such as

N-(substituted) arylmaleimides exempllfied by N-
phenylmaleimide, N-o-hydroxyphenylmalelmide, N-m-



11 copolynmer (I ) " hereinafter) of a nonomer m xture containing (1) a
car boxyl group-containing unsaturated nononer and (2) at |east one ﬁ@ljgﬁtzﬁﬁl
fromthe group consisting of polystyrene nacronononer, polynethyl

(et h)acryl ate macronononer, N 5 phenyl Pal ei m de, N-cycl ohexyl nal ei m de,

2- hydroxyet hyl (neth)acryl ate, benzyl (neth)acrylate and glycerol (neth)
acryl at e anbydpoxyphenylmadeimidel,e D -dryslroxydreny fnahe imkder olipo -

pheny! (et RpABrPEEEY TG RmadEEl Ry i b erin ina e A Wb e
referred t omashydahleyiinadleQwl den heidtinddt KA NETRF 1id 1d im@& ei nahter) of a
nonomer m xture containing (1) a carboxyl group-containing unsaturated

mononer conPeibaryehesl 18edsdmdde andiinedigthexapheniimabednddatiand
componeny 09084 AA AT e CIRHMA U0 00BN YL 08 500 (2

at | east” one grodp consistin

MACr ONMDNONEE ¢ yPBhKTEbite thiA sty ey, ale vIRGABIIY , mif@i@éﬂwe’

N-cycl ohexyl mal ei m de, 2-hydroxyethyl (neth)acrylate, (meth)acryl ate
and gl ycer oP-¥BnyAtCAeRey Pack loTP shyhedttal 19 fethoXEgtYERRe - ofe sel ect ed

fromthe gr LSt of, _ t{iﬁ:ter}?% ¥ I

(met h) acrgl )gtgghgﬁé}%lgﬁgﬁ&%'(k?%cr Isa e. { ﬁ%ﬁ%mg% %“p?gﬂéb%f t he

E:ar P(ﬁ?yl glr e?h/euntmh:rinwlbemzﬂ;methfl pthnd,uizievi.mlh¢atzyymbthaq.i attenzyl 25
me cryl atel polystyren r QNDNONMEr Ccopg r ag e

aci d/ b zl °(II%F‘PI§L§8 Witggﬂ%%}ﬁet er('wé‘t'ﬁ‘ﬁjﬁ{%r@?é&}&f%&%ﬁ%nﬁFh“

copol ymer, gHBtE)AEAY¥IbEn2GILELYCRAGNYSPREEL M@ Bch as indene and

(et h) acryl at e/'st yrene copol yner met h)acryl i c aci d/ nmono[ 2 30

(met h) acryl éymeksaartlﬁylld]e@@ac‘ilm@‘éﬁmbﬁ@mnm:@rlrﬁq:leﬁ§ﬁyseswlala15ymethyl
(meth)acryl o ( a | ) i o[.2

(met h) acryl g@?(%g?g;&%gt&dcﬁ@/ ﬁl%gr?&%yg@n?%’ellﬁe%a%?yl

(met h) acryl gmetht)poeyd atepoliyparopyl ~nthNAGIG e, (mebhyatrylic
?g;SI,)N i ;: PReih) TR g 12k e? 1Rty et & ST Y% 50pD' YT

aci d/ mono[ 2 fgRhi haekala@w 0%y 1 (i aAaned 0 aBbRyEtHGASt yrene/ a
I 1yl (meth)acrylate copolymer, 5 (neth)acrylic acid/ nono| 2

(et h) acr yl épethy achylpdeoci2rdydnusynnsnsdy | (e & Aoy brbey| 3-
th I . | I I
(ot ) acr y1 BYSFSRFRERBY I M I Aoy TR O A BEBREEEEY eyt
aci d/ nono[ 2 (fheehhhectllade ,08-ividdoxsmtiyiat (aMdenyad ry hatd) as¢r yl at e/ gl ycer ol
th | at I th [
T e eh SR iB (o LA Sy (masmaagrytace. beney:

aci d/ 2- hydr pxuehhueriyTelte), acpd 13RSty e na GOPOA Y& BN phéARLh) acrylic
aci d/ 2- hydroxyet hyl (neth)acryl ate/ benzyl (neth)acrylate copol yner,

(et h) acr yl (wesbi) acryipdeox Pemethoma vl rimetie) atrerlate reeh) acryl at e
copolymer, (HEhBLIEAMC (@etd )2V IRee! T S} dy 86y 8hE/ 2pesh

(meth)acrylate, methoxytriethylene glycol (meth)acrylate,

25 methoxypropylene glycol (meth)acrylate, methoxydlpropylene
glycol (meth)acrylate, isobornyl (meth)acrylate,
dicyclopentadienyl (meth)acrylate, 2-hydroxy-3-
phenoxypropyl (meth)acrylate and glycerol (meth)acrylate
represented by the following formula (1):

30 R

H2C=(]ICOO —CH,
CHOH (1)

CH,OH



20 (et h) acryl at e/ pol ystyrene macronononer copol yner, (meth)acrylic

aci d/ 2- hydroxyethyl (meth)acryl ate/benzyl (meth)acrylate/polymethyh g JAN 2003
(et h)acryl ate macronononer copol ynmer, (neth)acrylic

aci d/ N-phenyl mal ei ni de/ benzyl (meth)acri®ate/glycerol

nono( et h) acryl ate/ styrene 25 copol ymer and the |ike. The anount of the
carboxyl grouRerehn R nia@ hisiagen & ofoasnee thyl megup hblqn@t@rs@em %

Copal yror - aHoTRR-Eoatnt ApIFRELAD, R HHOH o A REOR B at e 50

nononer i s gh@theacthaatsd, wediimkehyolamlindethyln (aie il iy teve) Oﬁer of the
obt ai ned radi ati on sensitive conposition tends to | ower and when the anopunt
is | arger t%‘&hn‘BErﬁPY/J- (ﬂﬂﬁé:fb)(ﬁq}ﬁl]ﬁ-@%/ PnddReshydprigopsionyy 2pEydats .

excessi oV & e apt 1
0" IV Sooad TAnFREpEPpYE,  RPE] aBRyTeel Brd Y -SSR S oy §

devel oped V\(méthmaatyahtedamm:;tted oarhcmj,#habb.elﬁogbycﬂdirll@sltérko make
t he surface roughness of eacz pIX suf ficientl srral |. 5 The wei

aver age nol BeEPapsSwWBLYALAY Lt mﬁé'rhr @'Fé’ﬁfrlﬁi:et'o Y %r%‘?‘\‘%f‘t’%ﬁqgl n terns
of polyst yréeeeﬂgaéuaﬁdavaaﬁglp%mtﬂeon WNAMRY AR d R nghlut i Ng

sol vent: tetrahydrofuran) he al kali solubleresin in the present
i nvention |'squEaEeabh§1 81080 bLenzO@t@co urmﬂl'elqa*ta‘daraiﬂiejrs_0615¢ﬂ065t o

nor o1 Pt or Y HALPEFRE Lot a o S prnd rce Bhen i pefy b Ry SefSe:

chr omat ogr a@bu 1GR nQHHt EBap®ANRN su dhe tded Nl )y dodf t £ Nee al kal |
soluble resin |n t Eresent 15 invention is preferably 3,000 to 60, 000,

nore pref er‘ébl?rQaGGU pplirideoand vigvddidane asindday dﬂﬁﬁ%‘??@éﬁdhaw ng
excel | ent dgﬁéﬂiggagh b Xscmetﬁﬁ)%%ﬁr@ %?nq.d;)r/m& %ﬂf@é@iﬂrﬁf 255?(} form

having the ove speC|f|c ere makl n
pi xel s havi Mgzahyﬂaopypahyér i meddd azay lraeidegy |a:lid)1faftmuld:omj)u9abddce t he

residu f|| at the Ii,ke on the su rate andll t

o eentig | ShERes suh (i dpds by (RO 4 CERERE RRITHRORPERREAt 2idhe
MV W rati otﬁg Lhreal kal i soI uble resin in the 25 present invention is

preferably 1 to 5 nore preferably 1 to 4. A radiation sensitive

conposi tion havi NBhese daRIKYRARAA HYed IRSAE UEAT SbnoRerueEENaY b9 whedl kal i
sol ubl e resa?oﬂgvbggihhgoﬂ‘gg_\ﬁgﬁ_}gﬁmo@ GV X Mbe L hereby meking it

possi bl e 30 orm pi'xel's having a sharp pattern edge and to form a panel
whi ch does not caQsé dﬂﬁthbrambwsgeopblarmelr'li@al’qllermasatbeatedﬂnmﬁorherm ng the

I TOfilmand in which the ert| sectlo an, o Xi st in a
col or ed 9 ayBRCFSMRBAMLLESm h§’°§ B SuhP taﬁdoé‘s)ﬁf%g#@:l“g% to ger than a
top side, apgdroky@tddl R@EnHACTRKIHIE | tbet A1 cmétﬁ)ch@fﬁﬂaee khe residue,

stains, filmremants or the like on the substrate and fght screeni ng

| ayer of angélMé%E@éedmsGh)laGﬁYd-tatt%@lﬁ Rreferkad ofntet |the he present
ens o ek b3 B v e i G A0 ppBcRgTh nat o
(meth)acrylate macromonomer are particularly preferred.

25 oOut of the N-position-substituted maleimides, N-
phenylmaleimide and N-cyclohexylmaleimlide are particularly
preferred.

The alkalil soluble resin in the present invention is
preferably a copolymer of a carboxyl group-containing

30 unsaturated monomer and a copolymerizable unsaturated
monomer (to be simply referred to as “carboxyl group-
containing copolymer” hereinafter).

The carboxyl group-containing copolymer 1s preferably

a copolymer (to be referred to as "carboxyl group-containing



i nvention is preferably 10 to 1,000 parts by weight, nore preferably 20 to
500 parts by weight based on 100 parts by weight of the colorant (A){ JMW&03
t he amount of the alkali 10 soluble resin is smaller than 10 parts by

wei ght, alkali developability may |l owerllor stains or filmremants nmay be
exi stent on the substrate or Iight screening | ayer of an unexposed portion
and when t heoRfdymeri 61) alpreinafitar DOF parerRohGr sl xtuT e tdon tadmwemg r at i on

of the colo t_decr,eas 15 rel ativel vy, where i be diffigult.to
attain the gg? gae%eaffrbcogfygjrs IEOEN G tc?ﬁ'néq%flﬁslai%?ﬁﬁlattggﬁ éO?QmBEI 9Q§ntﬁ onal
nononmer TheapQladstnehe Gale JEEWHEOMItthd §Lo@p LR S IMRN £ Yo 1iyes By FEROTET

havi ng two or nore pol ynerizabl e unsaturated bonds . 20 Pol yfuncti onal
nonomers caR2GECHPRPREd i RPSYREF Ty (B tddassiats MAs AN MeRg N-
pol yf ungt i d &._ f j.onaj_ ing no
car boxyl% g?%ﬁ%n??{ggggaﬁé?%r'r gd%?%&g)?%%ﬁgie%%ﬁ;dfedn?ti na 5;?%%% ir{s"

her ei naf t er (neth2BcTigd acer, bbeplzydr dmethdmtcayliate @old/fglnyotémmhl nononer s

i ncl ude, for ex l e, .free carboxyl qroup-containin ol yfuncti onal ester
conpounds o?mﬁtgggﬁﬁy&faite 2R &%)&yq{‘fsli%qasf%Fgﬁatﬁffgpgﬁyg%ie?ﬁﬁdoﬁr%r e and
a pO'Y”Er'ZﬁﬂéegHBﬁgtHBﬁE@Qt@%bb%fYEka@ﬂéq W@HH¥1FOMéﬂH)éE¥§i£@éPOXy| 30

groups and free carboxyl group-containing polyfunctional ester conpounds of
a di car boxyalgyacineihd agriyded ehydo pilengrlo meddnitaainyi et epol yf unct i ona

ester qf, a polyhydric.al cohal _having a functiaonglity of three or_nore and a
pol ymeri% abPaT ERERLAF AT REEAPEARIYI & SORTIHSG toneSor e o4 169 33N

2. 003 15 carbaxpbxglogpsup-tonbeineharcepolgmés (1f) CherdDhyfres)i opal
mononers" hereinafter); free carboxyl group-containing polyfunctional ester
conmpounds (@ tMPIRAMEIR fidetidre goxagain¥n@2( ])) Ao RAEY I SFQURTSiIHer sning

hors! aon . SpfbeSRLNCARAI Lorp AR DRI dnftELL A oty ee o
groups; andathd hAskan essential component and optionally mono[2-

15 (meth)acryloyloxyethyl]lsuccinate and (2) at least one
selected from the group consisting of polystyrene
macromonomer, polymethyl (meth)acrylate macromonomer, N-
phenylmaleimide, N-cyclohexylmaleimide, 2-hydroxyethyl
(meth)acrylate, benzyl (meth)acrylate and glycerol

20 (meth)acrylate and optionally (3) at least one selected from
the group conslsting of styrene, methyl (meth)acrylate,
allyl (meth)acrylate and phenyl (meth)acrylate.

Illustrative examples of the carboxyl group-
containing copolymer (I) include (meth)acrylic acid/benzyl

25 (meth)acrylate/polystyrene macromonomer copolymer,
(meth)acrylic acid/benzyl (meth)acrylate/polymethyl
(meth)acrylate macromonomer copolymer, (meth)acrylic
acid/N-phenylmaleimide/benzyl (meth)acrylate/styrene
copolymer, (meth)acrylic acid/mono[2-

30 (meth)acryloyloxyethyl]succinate/N-
phenylmaleimide/styrene/allyl (meth)acrylate copolymer,
(meth)acrylic acid/mono[2-
(meth)acryloyloxyethyl]lsuccinate/N-
phenylmaleimide/benzyl (meth)acrylate/styrene copolymer,



Exanpl es of the pol yhydric al cohol having a functionality of two or nore of
t he pol yfunctional nononer 10 (Cl) include ethylene glycol, propqumqmu2m3
gl ycol, polyethyl ene glycol, polypropylf?e glycol, and the |ike. Exanples
of the polynerizable unsat ur at ed car boxylic acid having two or nore

car boxyl gr@maﬁhl)ae!ryigcrralc%fdvﬁ wﬁoﬂéﬁmwﬂa%fh&éﬁﬁégic aci d,

citraconic acid) nesaconic acid, and the"like of the
pol yhydric émebhdhcha&EMQ/atWEﬂ@EI@m@qhymeﬁ tﬂmexhkacrmﬂfcof t he
pol yfuncti on i.ncl ude cerln trineth

propane, pen?ﬁégggﬁpp ér, m&FBéﬁF&? &tnﬁkﬂ%qﬁ?4$%Eﬁ/¥Ranples of the
pol yner Zab&9cmaﬁé&gi&hﬂiﬁﬁ% iéé:ly'r‘én%(}"a‘il@ﬂvtIHQtHWScE?%?g%%{;? f}‘?rﬁggxyl

groups i ncl ude )acrylic ac crotoni ¢ acid I C ac
ci nnam & acKMethﬂaeryéiaca@;dﬂunmmd@-aC|d itaconic acid, citraconic aC|d,

i d th f the dicarboxylic acid includ
oxari o aci AP RS RO RPEY Lo SRR e Rt/ ar & aci o adipi ¢ acid, 25

pi nelic aci dycwhekygma%dmmé%@hc‘zﬁcI(%et&@%aﬁ@@éﬁbtﬁ@ﬁéyl ic acid,
met hyl mal oni ¢ aci d, ethyl mal oni c acid, dinethylmalonic acid, nethylsuc0|n|c

aci d, tetraﬂ@Ph&Y@@@elNm@thdﬁ@rwé¢9 @W@ﬂ%h@ﬂ?yg-dlcarboxyllc aci d,

Cye] o exene et BRI oy Mhitn SEREIRANS AR D LagEL 2o

of the]mnlycmébnxabrylacldch@Vmb@oqzhunctlonality of three or nore of the
pol yfunctional nononer I ncl ude praopane-1,2,3-tricarboxylic acid 16 1
0 JAN 2003 (WPFB&PSﬁVﬂ?W#@XX@F@Vl]EGEQ%QQF%!¢P%4¥karboxyl|c acid, aconitic

aci d, canph@ﬁgghzaéﬁyiatgyﬁﬁ %&%ﬂﬁg&ﬂ§§§] RIS Co8f %%?%oxy||c aci d,

cyclohexane 1 tricarboxyl'ic aci exane 1,3,5-tt
benzene-1, 2(me5h0accaﬂbamﬂid/ZKhxﬂeryathlKnmt&@amrykamesopoagm@:,

| | oph N d |
bol yer 1 zabf Botfid aBER Ay S ARy TR e TS i STy ER b e (P ERT RS
i ncl ude g rreebbah&mleral ¢pleh) azripndicoxeaidd - HysidRwetny rt e, 2- hydr oxypr opyl

(meth)acryl ate, 10 hydroxypropyl (nmeth)acrylate and the |like. Preferred
exanpl es of(ﬂﬁéhbépyﬂéﬁéﬁM@ﬁéﬁyﬁoﬁﬂwgmj@qgﬂ%atﬂuFQPRJXE#Wfunct|ona

R e e S T
(meth)acrylate copolymer (meth)acrylic acid/2-
hydroxyethyl (meth)acrylate/benzyl

20 ({meth)acrylate/polystyrene macromonomer copolymer,
(meth)acrylic acid/2-hydroxyethyl (meth)acrylate/benzyl
{meth)acrylate/polymethyl (meth)acrylate macromonomer
copolymer, (meth)acrylic acld/N-phenylmaleimide/benzyl
(meth)acrylate/glycerol mono(meth)acrylate/styrene

25 copolymer and the like.

The amount of the carboxyl group-contalning
unsaturated monomer 1s preferably 5 to 50 wt%, more preferably
10 to 40 wt% based on the carboxyl group-containing copolymer.
When the amount of the carboxyl group-containing unsaturated

30 monomer is smaller than 5 wt%, the solubility in an alkali
developer of the obtained radiation sensitive composition
tends to lower and when the amount 1is larger than 50 wt%,

the solubility in an alkali developer becomes excessive,

whereby the obtained sensitive radiation composition is apt



of a nonohydroxyl group-containing oligo(neth)acrylate such 15 as

tri met hyl ol propane di (neth)acryl ate, pentaerythritol tri(meth)acrylﬂii,_\,\?il]ﬂ3
di pentaerythritol penta(neth)acrylate and a dicarboxylic acid such

mal oni ¢ acid, succinic acid, glutaric atg8d or terephthalic acid; free

car boxyl groupcontaining oligoester conpounds of a tricarboxylic acid such
20 as propahe-flaRl 3fifr frambbhg|subsdiate bifit pivee 1s 2yHén iitat bokevé Topedd,

benzene-l,Zi I‘ICﬁeﬁ li ¢ aC|d trlrrellltlc cid ortrlne5|c acid and a
nonohydr oxy¥ 115%‘ %ai Reth & > %gﬂf&*ﬁ/l q k& HEEFyFatE or
2- hydroxypreeyh‘akaettmaa%wf%tc% Hods d Id@a egoh Qi xOf éﬁ@?%ﬁ?&lﬁtl?r ce

pol yfuncti onal nononers (Cl) and pol yfuncti onal rnonorner
car boxyl g_rsmpléont ai ni ng nonoester conpound of pentaerythritol triacrylate

and succi nic acid epres ed b t he

referred to as "pd ?f"[ﬁfcﬁ’ %r?e‘ﬂe f&%ﬁgﬁgcggaFl?elﬂ%p{1?1%#’%?‘%"-;??699 FPee
carboxyl gr ayp*gen il e 110h MEEWOE A € e SABTOR b 16/s RAFU RS bllided by gel
trimethacrylate and succinic acid represented by the foll ow ng formJIa (3
) ( to be reppzmeagics shropetpanaphivo{APCretedatiinatsoX it hereinafter) are

P Corcooc Lo B BhE BER s am) 5, Fhe AAka T saSRIe Faate dnstheckyererty

H2 C=CHCOOCHZ n e 6112 000L2 plta@@Hd H1y3 3), 000 FZQUQCHHIK e Botdréhgbly
pol yfunctional acrylate (1) and the polyfunctional nethacrylate (2) can

gi ve al%adi arPEA 8 488si®00+e conposition which has high pixel strength and
excel | ent pi xel S‘f'ﬁéarﬁﬁnéré?%@i%ﬁg% ﬁ\BﬁeEﬁmﬂEwai H’t‘f@l.so %tea%r%e?ggdf’cbm

remants in an area ot han a “portion where xe s are forned. 1n the
present invaatTidm| hedre gwhosay) @rbapmsmﬁmularsﬁmlp@hpfaﬁurteid)bgl gebnoner

PoYeS, L0 THEENER L IR, AU S AU ok T S A doflygloper of the
undi ssol vedtawamjar@%%nqewl @nmkaiﬂ dlifb 1L AEBin in the present
15 invention 1s preferably 3,000 to 60,000, more preferably
5,000 to 25,000.

A radiation sensitlve compositlion having excellent
developability can be obtalned from an alkali soluble resin
having the above specific Mw or Mn, thereby making it possible

20 to form pixels having a sharp pattern edge and making it
difficult to produce the residue, stains, £ilm remnants and
the like on the substrate and light screening layer of an
unexposed portion at the time of development.

The Mw/Mn ratio of the alkali soluble resin in the

25 present invention is preferably 1 to 5, more preferably 1
to 4.

A radlation sensitive composition having excellent
developability can be obtained from an alkali soluble resin
having the above specific Mw or Mn, thereby making it possible

30 to form pixels having a sharp pattern edge and to form a panel
which does not cause the breakage of an ITO £film at the time
of forming the ITO f£ilm and in which the vertical section
of an opening existent in a colored layer formed from the

composition has a bottom slide longer than a top side, and



t he carboxyl group-containing polyfunctional nonomer shows 25 the function
of an organic acid conponent as an additive which will be described)g JAN 2003
herei nafter. The ot her pol yfunctional nononers include, for exanple,

di (nmeth)acryl ates of al kyl ene glycols sdiéh as et hyl ene gl ycol and propyl ene
gl ycol; di(nmeth)acrylates of 30 pol yal kyl ene glycols such as pol yet hyl ene
gl ycol and péikjmgodl &i& fgiopds thﬂ%qﬁﬁﬂﬁnthﬂqmeﬁkﬁu©f pbayhsgdr £¢1lal cohol s

(et of SPBBEHES ekt ifR B S R AR e soreening
ol i go(net h) a.fé@ék:ab&s a%U@hleaii)dL@d"iﬁixeﬁ%n atl thel NmD B 18 POPIYMERE!L N,

urethane resin, alkyd resin, silicone resin and spiran resin;
di (et h) acryl at es Isfthpypresent havenyienx e @Hkpéﬂ-wﬁrlsbls@é?hsésls may

pol y- 1, 35 bu%@dh% gal\gnrég Og_, qb Weirr%r%a ) ang%@ cglernr‘% pol yi sopr ene

having a 5 ydroxy group oncapr actone havi ng a
hydr oxyl group at Thet hmbanm ol the talked12( wetlhpder yeeynhoiyethyl ppossnhat e;
and the like. Qut of these other polyfunctlonal nononer s,

pol y( net h) adPYEREASNA S, DESEARARYY: %ﬂ(ﬁﬂuﬂ qgﬂnﬂﬂf@f:PYfWﬁkﬂmBnaWPF? of
three or P?e%'é?ca%rlﬁf o ¢ 589 g?ft 3 %g‘ﬁ%} 5gg&hghOi o) O€?E§Ft8

tri(meth)acrylate, péntaerythrit cry ate, pentaer
tetra(neth)aenghatef tthpeobderanhr i(A)l. pE¥néen(tiee hAracuyt adf tihd alkali

di pent rythX|t hexa met.h) acryl.ate, out of which 15 trinethyl ol propane
tri acr?/]IQat eS ﬁﬁ E'ﬁ% ﬁ‘ﬁ%ﬁ/lt&‘@é’ arft Rpehiergr it of aﬁE?é&cryl ate

are parti cuaékfbno@ra%fﬂrirt@dmagcgyﬁert hey deasndidh fﬁ_'lﬁlekéhhﬁﬂg:tshma?{xﬁgl | ent

pi xel surface snoot hness and hardly produce stains , filmremants and the
| i ke on thee¥disdendt @nafdre isyths Rt e i kah Sreening LavspoeEdaporti on.

i n conb nat A BPEFaG e A5 ro 2hg {ARCERRO Ao RO CHE fa By nURCE. Bbbne o
polyfunctlopaktsﬁbynmmlghti mhhecopoéytnationnﬂftMBnanoraay @ecneadesn
corbi nat] on. Jhe 25 radiatl o SeNSLL LYo COPPYS] {10 Ol N €380 coa
color strength of a thin f£ilm.
{C) polyfunctional monomer
The polyfunctional monomer in the present invention is
a monomer having two or more polymerizable unsaturated bonds.

20 Polyfunctional monomers can be divided into a group of
carboxyl group-containing polyfunctional monomers and a
group of polyfunctional monomers having no carboxyl group
(to be referred to as "other polyfunctional monomers”
hereinafter).

25 The carboxyl group-containing polyfunctional monomers
include, for example, free carboxyl group-containing
polyfunctional ester compounds of a polyhydric alcohol
having a functionality of two or more and a polymerizable
unsaturated carboxylic acld having two or more carboxyl

30 groups and free carboxyl group-containing polyfunctional
ester compounds of a dicarboxylic acid and a free hydroxyl
group-containing polyfunctional ester of a polyhydric
alcohol having a functionality of three or more and a

polymerizable unsaturated carboxyllc acid having one or more



sufficient resolution as a radiation sensitive conposition used to forma
colored | ayer on a substrate for driving a thin filmtransistor (TFTBJﬁQme
liquid crystal display device and can forma through hole of a size
required for 30 the colored layer at the5tinme of form ng the colored | ayer.
The size of the through hole can be suitably selected as fitted to the size
of a patter¢arex¥ipsnding (bOab@Hmfmamdbl;om ﬁ'g{cbl)ca}djloj)@llnctlonal

gr oup- contalnln Lyfunc ner as _qQne qQr all of the functi ona
mononers. mehgfeRR ShETeinatRerls  Sree. nrr G RO MR AS! ¢ he
car boxyl gr@apyfeﬂ&ewhaq B8k¥EUBSIpONASTPREONBE +SrOFLERT 8! Y5O [8295 W ~,
nore preferably 10 to 80 w ~, partlcularly preferably 10 to 50 mﬁ~ based on
the total omObxiunhélpolagLf un@pm@ﬂral beredaaditer )\Wodh a ipo lgreartoxylibe
carboxyl |n| ng f.unc al oner is smaller_than 5 wt~, it
ray be” @ F1RCE A ipr i £eRSEPRE Y05 ETE AR SRS The

conposi t l Onp@iyxhb_e.ilzaﬂnat uﬂ@a&a&r&rtteuve:oﬁ@mm Haiind ch&EBPRYEe

group- cont ai ni ng nonof uncti onal nononer (E) which 10 will be described

her ei naf t erhy4resylugequrand aRfetbehdi®ount is larger than 95 w% an

al kali devel oper p e I &L h the result
that the col ored $§§g$i¥s S?SF?E ??hgﬁgd%g%tﬁﬁggh débeloﬁ%%%t The anopunt
of the pol yfmmctlonalllmynoﬁetwusenl morée hef Jﬂheprr&ﬂqrﬁundmtﬁabnmmmer
preferably 5 to 500 parts b gﬂ{ nor e eferabl%PZO to 300 parts by

wei ght 1l9ase(1|c%?1 ii’ﬁﬁ-“}% gihgjene Jhicot . propyliens 9igrabr ke Yy Bynevhen
the anount of yé %&my PORL JBAYES ahd éﬂ@'u%th%@ﬁ%{] d 3£P¥nyel ght,
t and sur e

pi xel streng ace snoot hnéss may | ower and 20 anount is
| arger tharpélympaizsbiy mgmraté@rca@mwletq aatudamvmgeiwmam hotrg nay

d fil d_t k d h
Gubstrate cvarreREaraunp i S Had o el EfaREH: REHE PREERE P osont

invention, &i@poéibehtondc EendemedadoviMicloltE, pald NEié zBbke. unsat ur at ed
bond may be used in conbination with the polyfunctional nononer. Exanples
of the LPonof unct i BRAPPHBRoREr thAcPAAFRYITHEK P Soh@dp hHRd 1 ng unsat ur at ed

mnorer s a ﬁBP%MQEEL't?@JEG\:HMBWrﬂéfQ c@)‘&ﬁ@%élfﬂfﬂ@{%ﬁglfr%n&ﬁér?’o

al kali soluble resin N-vinyl derivatives such NvI nyl succi ni m de,
N-vi nyl pyrr b¢1 blmwluﬂa/gmybphtmalummhwo/l p}rbpanphaeembl@ﬂeythritol

N-vi nyl - E—c cta py.ry N- Vi ny I|d| N-vi nyl i m dazol e,
Nvi nyl i ni d:95p ﬁsrg‘ﬁhw ¥1 ol 35%]\?115% i Lﬁ'g%’ they JAN 2003 20
vi nyl benzi n%tda?méeizhlb\lbnuﬂ:@atbﬁaeéc ,cdY¥ Byl raeﬂlddnaeinbwn@blrpmaeream ne,
N-vi nyl nor phol i ne and Nvi nyl phenoxazi ne; N-(neth) acrgl oyl mor phol i ne;. and

commer &%l PREBAEYS EHGEPSthBC%FQGe(‘H%HEéaBFYM-SS%i M GEOBOB1gnaCc k5600
(trade nam&-gﬂlg%g‘é’&ﬁfli@%@i‘ﬁal ! %‘:ﬂjtc}’ adkq, ffhdic Téﬂc?f& _rrr%nlggy%tltonal

nononers may De uSe ne or 1 conbination of’ two or e anoun
t he nonof unacidnaitmnheraqisi.plcefte‘laa;blnylclec@d \m%mom:essa,cxd)la@%tbfeer ably

50 wt % or based on t he 0 he fun 0 nono t he
nonof unct i oﬁiﬁ eorf[ﬁ\ d&rﬁﬁfh{ ’9?1 nicﬂ?rrlﬁ%q? Sﬁcglrﬁ‘rﬁ) ris

| ar ger thanm&@om% aa'wae,l S%Uoﬁmfd",adl@,d@l@ﬁdrib sd¢edgt dqapdcesaeiiace
snoot hness tend to deteriorate. 15 ~D) photg j|_oolym3r| zation initiator The

pohot oS ynEH'?%tﬁ-Poﬁciiﬁ‘i't isélf‘l?rrji% D ¢ et i oFeP3CACcBRPGund Wi ch
can form achiys9nee %ﬁapﬂ@ yilnd i Alddich { NecpPlHREoh 8! heRao! the
above pol yfuncti nmonorrer monof unct i on monomer used as the
case dimethylmalonic acid methylsuccinic acid,

tetramethylsuccinic acld, cyclohexane-1,2-dicarboxylic

acid, cyclohexane-1,3-dicarboxylic acid, cyclohexane-

30 1,4-dicarboxylic acid, phthalic acid, isophthalic acid,
terephthalic acid and the 1like.
Examples of the polycarboxylic acld having a
functionality of three or more of the polyfunctional monomer

(C2) include propane-1,2,3-tricarboxylic acid



20 may be by the irradiation ( to be referred to as "exposure" hereinafter)
of radiation such as visible rays, ultraviolet rays, far ultraviolet ‘ﬁ¥%
el ectron beans and X-rays. Exanples of {%e phot opol yneri zation init ilod 03
i ncl ude acet ophenone conpound, bii m dazole conpounds, triazine 25

corpounds, penzeLiya9TRaYQTa.1hen BARARANS OIS, kel e ggrpounds,

pol ynucl ear qui none co oun xant hone conpounds azo conpounds and t he
li ke. Theseapbnnmmclam&dlzahm@homnmuwaaadﬁwngydmbhﬂxﬂheﬂIuﬁz in
conmbi nation_of twp or _nore t he gpgpent i nventi on.

phot opol yr nEFEZ&F PEXYLALt ia&li r PYCHPELERRG 2t 4 éﬁc%@’@é}%t%ﬂir om t he
group.consi &4Lilgnkagecth 0B8198E GRS aéad flazlfe coMpoLnds and

triazi ne conpounds. The anmount of the photopolymerization initiator used in
t he pr esSenttrmcenboxylth pedder &lriwed 1AL itco &ulq:),arlustnbs_,sm ladcidAN 2003 21

wei ght, nore refera o 60 par by wei ased on 100 parts_b

wei gnt o (HELEGPRARGE akd p R TR SeibRet Ehe § 1 drAmDLed
nmonof unct i 0gal +t KO RTS8 h AT hR8atasa tERYchHRpouNi a1y dWUAL Rér-d he
phot opol yneri zation initiator is 5 smaller than 0 . OL part by weight, it

may be di f fhedroxyd opoeps mlawdeaymethbaiéyé alteeingbd z—rhmiqmad@ﬂeym ned

pattern due tQ r exnos when .t a unt is |arger
t han 80 par ns1 Bb? nglllrfa é?‘ggme MR CS tengzq})a%raﬁ]l Tomthe
substr atoe ahy8hexybrepefl cdm\eehqa@mytmtboaad tafe tlhgkepr ef erred

phot opol yneri zation initiators in the present invention, the acetophenone

conmpounds |ncIudePrﬁﬁﬁréﬁﬁnﬁ*%mpéeﬁvﬁ?6%? EOﬁEfHQPtioﬂﬁéﬁv¢%@%ﬁﬁnC 1bdbne,

2met hyl - 1-

ZHEenZyI [%némﬁh§¥gn1no 1- ﬁ%?% gpﬁ%%gL%%ggfgﬂﬁg ?gtfnvention

1- hydroxycytho}hedgl ﬁheeyd:akb@my\b gryWp ot abximg rﬂ)mbqsﬂ'lmwlcmmmﬂdsne and
the like. Qui of th henone ¢

(et hyl £ i Y ORGP PRI amaoBEABRT SpANONBLD C it as tneth) detylate such
2benzyls2- dagetbﬂnaﬁh QolipirépaRen aal(meep Bty idan gartacSr Biei tol

partlcul arléagreferre The above acet ophenone corrpounds may be used al one

in conbi (math) acEylatenor dipeTHaempirl el mﬁlt@d&%@ml@bﬁpound
h |
as a phot opg), ¥ N r4ls: Z::%'Eﬁlb%ci)l{lé ' gzﬁ.par{xéhpiseﬁrﬁrl%% 1% Qciﬁl é@cgggf

wei ght, nore pre s by wei ght pre erably 1
to 30 partsgbytaeighachdseub aeredh thalis @oik gﬂne@fcaﬂmDXpl agrofipt he
pol yfuncti onal en .t he anount

th f
of the acet® ﬂgggﬁgngo‘?m%ﬁsg%r f??&rﬁ%gjt% 518#%%%3‘0%%%0"87}%?5&9 SY¢ hay be
di fficulpt tasoptapanan1gnr,ay tefl cpirkxyldld aitgell, ibuttane-1,2,4-

tricarboxylic acid, benzene-1,2,3-tricarboxylic acid,
trimellitic acid or trimesic acid and a monohydroxyalkyl
(meth)acrylate such as 2-hydroxyethyl (meth)acrylate or
2-hydroxypropyl (meth)acrylate; and the like.

25 Out of the above polyfunctional monomers (Cl) and
polyfunctional monomers (C2), a free carboxyl group-
containing monoester compound of pentaerythritol
triacrylate and succlinic acid represented by the following
formula (2) (to be referred to as "polyfunctional acrylate

30 (1)" hereinafter) and a free carboxyl group-containing
monoester compound of pentaerythritol trimethacrylate and
succinic acid represented by the following formula (3) (to
be referred to as "polyfunctional methacrylate (2)"

hereinafter) are particularly preferred.



30 predeterm ned pattern due to inconplete curing by exposure and when the
anount is larger than 80 parts by weight, the formed col ored Iayer'ﬁppgezmp
fall off fromthe substrate at the tine of devel opnent. The biim dazole
conpounds i nclude, for exanple, 1 0 JAN 2003 22

2,2 -bis(2-chlorophenyl)-4,4",5 5 -tetrakis(4

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

2,2 -bis(2bronmophenyl )-4,4",5,5" -tetraki s(4-ethoxycarbonyl phenyl)1,2"-biim
dazole, 2,2'-bis(2- chlorophe@yﬂ@cécﬁ_cﬁ 5 5 tetraphenyl-1,2' -biim dazol e,
2,2 - brs(2 4di chl or ophenyl) - 475, 5'-tetrapheny| 1,2 - brrnldazole
2,2'-bis(2,4,6- tfp@iﬂnmgmmﬂen Ikgﬂoéocﬁcﬁicb@hraphenyl1 2'2p||n1dazole

2,2 -bis(2- bronopﬁenyl) |5, 5' tetraphenyl 1,2 - bllnldazole 2,2'-bis(2,4
10 di bronophenyl)-4,4' 5, 5' @g@@ﬁgyﬁ 1,2'-biimdazol e,

2,2 - b|§i2 4, 6- trrbronDphenyI) 4, 47,5, 5° -tetraphenyll 2' -biimdazol e and
the like. Cut of these, 2,2'- brs(2

chlorophenyl)-4,4',5,5'-tetrapheny ~-1,2' -biimdazol e,

2,2 -bis(2,4-dichlorophenyl)-4,4" 5,5 -tetraphenyl-1,2'15 bi i m dazol e and
2,2'-bis(2,4,6- trchhProphenthgoéo =¢R, o' -tetraphenyl-1,2'-biimdazole are
preferred and

2, 2" -bi 5(2, 4- di chluARIRION,-C4 cff 0BoSit;digtbagheny! - 1, 2' by i dazol e is nore

preferred These bi i m dazol’e compounds® hdve excellent solUbility 20 in a
sol ventl0 do not form forei gncapbeseysegh as an undi ssol ved product and
deposi ted product, have hi gh sé&nsi |V|t§ fully pronbote a curing reaction
by exposure with a small amount ofcrpergy, have high contrast and do not
cause a curing reaction in an unexposed portion. Therefore, a coating film

25 after exposure_is clearly divided into a cured portion insoluble in a
devel oper and an ﬁﬂEﬁrEBepEP@YSHnﬁ§9Pﬁ61hF&RﬁéﬂﬁﬂmQ%h)FH@MWH% devel oper,

thereby nmakpBgyEhnBe3shiheme®nkbe: 1:?1%1:@ qfr)d%‘am IR0 BTFLQY3 &f 3 HRN- under cut
pi xel s arranged in a predeterm ned pattern. e above ||n1dazole

conpoudds nagnbétdryedcampnel@domwdmh heRts dn.gﬁ rtise ors tmergtHhandnount  of

0,01 to 40 PEPELIBIELETERt. RERets: SReEIrer oot fE Byodfeht o much

nor e stains and film remnants in an area other than a portion where
plxels are formed.

In the present invention, the carboxyl group-

20 containing polyfunctional monomer serves to further improve
the solubillity in an alkall developer of the radiation
sensitive composition and to further suppress the formation
of an undissolved product after development. In this sense,
the carboxyl group-containing polyfunctional monomer shows

25 the functlon of an organic acid component as an additive which
will be described hereinafter.

The other polyfunctional monomers include, for example,
di(meth)acrylates of alkylene glycols such as ethylene
glycol and propylene glycol; di(meth)acrylates of

30 polyalkylene glycols such as polyethylene glycol and
polypropylene glycol; poly(meth)acrylates of polyhydric
alcohols having a functlonality of three or more such as
glycerin, trimethylolpropane, pentaerythritol and
dipentaerythritol; oligo(meth)acrylates such as polyesters,



~ 0 JAN 2003 23 preferably 1 to 20 parts by wei ght based on 100 parts by
wei ght of the total of the pol yfunctional nononmer (C and the JOJAN 2003
nonof uncti onal nonomer. Wen the anmount of the biim dazol e conpoun

smal l er than 0.01 part by weight, it mygbe 5 difficult to obtain an array
of pixels arranged in a predeterm ned pattern due to inconplete curing by

exposur e angpdkerddi am&ha&l@ L859R! dNapd 4R 0%t 81BY WRkIPE 1ﬁ%c§0rﬁed
colored layer tends to fall off fromthe substrate, or the sur ace each

pi xel is arﬁpinalbere@ilgheﬂedmatht)nGrYGattﬁﬁEOJf bdmhelt(qmelmal hydr ogen donor
When a bii zole. ¢ oun | s_used hqt o tion.initiator in
t he presen{HY‘%ﬁ? ?‘%ﬁggtﬂg YBPESWPRG h?ﬁrgﬁg Or?o %%‘ﬂﬁ%s%d in
conbi nati omy@réRyiugtbep LEPHEYE %@&ﬁﬂihb\ﬂstypoﬂy@_swxr@ WH-POey gonor” as
used herein nmeans a conpound which can provide a hydrogen atomto a radial

formed Br orh¥Edexyd muiseaédr@mrt@rmi@d@gnd@oJJY@Ml@gmnddmrimm t he
present inve Do k$ 20 f egahl a n _d or am ne conpound.
The nercapt a%%oﬁ%%%%dgfgug %c% B t%%w %r]% Ez‘@ ring or heterocyclic
ring as a fum@wwabﬁylsywayatnyanghee@hameqoram phef arisddy 1 to 3, nore

preferably 1 or mer capt o grougs directly bonded_to the fundanental
structure ( to be0‘2"3 ?Ef Eheey PERAT P%Y@&BF&HOHQ& Beee™EdiFor

her ei naftera sﬂ'lﬁe mggfggggggngfl =Y ru?ﬁglae ¢ AW 12 M@é‘le ring or

het erocycllc rrng as’ a mental s one or nore, pref erably 1
to 3, odre Purctiabayityorf 2hamenorgnare sred peefbyrbdmdasl ebenpieified
f undament al, struct

e referred 30 .to as "am no en donor"
her ei naf t er§¥ t'rﬁ%@%th¥é?5)§’éﬂpﬂaﬁo|t§lre‘th'a\?é’ré’ a[ﬁ"’d‘%??ﬂg BLitah amino
group at the-fanEth)8Brylate, pentaerythritol tetra(meth)acrylate,

dipentaerythritol penta(meth)acrylate and
dipentaerythritol hexa(meth)acrylate, out of which

15 trimethylolpropane triacrylate, pentaerythritol
trlacrylate and dipentaerythritol hexaacrylate are
particularly preferred because they have high pixel strength,
excellent pixel surface smoothness and hardly produce stains,
film remnants and the like on the substrate and light

20 screening layer of an unexposed portion.

In the present invention, the polyfunctional monomers

may be used alone or in combination of two or more, and a
carboxyl group-containing polyfunctional monomer and other
polyfunctional monomer may be used in combination. The

25 radiation sensitive composition of the present invention has
sufficlent resolutlon as a radlation sensitive composition
used to form a colored layer on a substrate for driving a
thin film transistor (TFT) color liguid crystal display
device and can form a through hole of a size required for

30 the colored layer at the time of forming the colored layer.
The size of the through hole can be sultably selected as fitted
to the size of a pattern corresponding to a photomask by using
a carboxyl group-containing polyfunctional monomer as one

or all of the polyfunctional monomers.



The hydrogen donor will be described in nore detail hereinafter. 1 0 JAN
2003 24 The nercaptan hydrogen donor can have one or nore benzene rqnqmﬁqu
het erocyclic rings, or both of them Wen the nercaptan hydrogen donor has
two or nore benzene rings and heterocyciec rings, a fused ring nay or nay
not be formed. 5 Wien the nercaptan hydrogen donor has two or nore nercapto
groups , under thg&ncthdi presehnhalneéntbas) the dmeentestafh® cHOHExyENMRI NS,

at | east one of the other nercag;o grougg may be substituted bi an al kyl ,
aral kyl or &F9PPQF8E}|S§1P61%BP} ENGStioRE IcBRBrMeEniEhRT e herpbaYt Sohe free
mercapt o 109§hpup kSRl PeerbPEL IR GRRLAL %E@r,oﬁéﬁtﬂeﬂﬂéri§’}bf@§§r£bl
structural unit whose two sulfur atons are bonded togethef by a di vaf ent
organi c grodp tachOawtdnbalsled eme tdreodotarl ®fstalicttlrealpaiiyfundriosenaio

sul fur g}ons are bondeﬁ togﬁﬁher in thg %ﬁrn1of a djsul fide. 15 Further,

t he ner capt 3APAPEESgen B'Bﬂo_ TP Pt Qs FRE P RY h AWRGAR R LRbng

al koxycar boP;zshygﬁ%mo%qswotnm alk PR arf 'PUP th@%afaﬁeonyl
group, substituted phenoxycarbonyl group, nitrile group or the Tike at a
posi tion ot A2Efdbud tnkoc £orm @ Gesd.reZ) thdomghr didhee amcomdiasg ofot hireabove
mer capt an hydr oge onor_J ncl ude 2-mercapt gbenzot hi azol e, ,
nercaptoben%Sgggng ?n2°§L& §bfgﬁéﬁ§ ﬂ%(ﬁ%ﬁﬁi&i%fffomposléaon 1f a

di mer capt o- ¢adbéxii gdbapokentadinthgapbnofuhdtienhy! ashompyr (H) nehesd the

| i ke. 25 Qut of these nerc%gﬁan hydr ogen donors, 2 mercaptobenzot hi azol e

and 2- i capidb ey 86R8Fdbe dher plarebeed sahft N5aG capdotien Shiei apereti s
particularlygpf &f 6+ 8Gan 36 @m&r,]edllﬂ)éq.ﬁ&gﬂnd%ﬁ?ﬁbg&%{‘ﬁ@%&f%@ﬁeﬁeﬁég

benzene 30 rings or heterocyclic rings, or e e am ne
hydr ogen dohntohilse tood caoreddpyelrenieindhre ngsudtdtiaet dhecgollbred layer

may fall off at the time of development.

The amount of the polyfunctional monomer used in the

15 present 1lnvention is preferably 5 to 500 parts by weight,
more preferably 20 to 300 parts by welght based on 100 parts
by welght of the alkali soluble resin (B). When the amount
of the polyfunctional monomer 1s smaller than 5 parts by
welght, pixel strength and surface smoothness may lower and

20 when the amount 1s larger than 500 parts by welght, for example,
alkall developability may deteriorate, or stains, f£ilm
remnants and the like may be produced on the substrate or
light screening layer of an unexposed portion.

In the present invention, a monofunctional monomer

25 having one polymerizable unsaturated bond may be used in
combinatlon with the polyfunctional monomer.

Examples of the monofunctional monomer include
carboxyl group-containing unsaturated monomers and
copolymerizable unsaturated monomers enumerated for the

30 alkali soluble resin (B), N-vinyl derivatives such as N-
vinylsuccinimide, N-vinylpyrrolidone, N-vinylphthalimide,
N-vinyl-2-piperidone, N-vinyl-g-caprolactam, N-
vinylpyrrole, N-vinylpyrrolidine, N-vinylimidazole, N-
vinylimidazolidine, N-vinylindole, N-vinylindoline, N-



rings, a fused ring may or may not be formed. One or nore am no groups of
the am ne hydrogen donor may be substituted by an alkyl group or AN2%3
substituted al kyl 1 0 JAN 2003 25 group, and the am ne hydrogen db%g

be substituted by a carboxyl group, al kéycarbonyl group, substituted
alkoxycarbon roup, phenoxycarbonyl group, substituted phenoxycarbonyl

gr oup, rntrY é%%ﬁ&#%%d@h@lﬁvkﬂ -¥ingleasbagedes Hrvdnvnlpdpeatidine groups.

|1l ustrative % e % 108 agi ofnt;msegﬁeﬁﬁaoana“fq' ude

4, 4" -bi s(dine enzopheno

4, 4' bi s(di etin&mmm@&aﬁmephnnometmdcgymwaﬂibm@ﬁmtm@)era@trde,
4- di met hyl am nopr opi ophenone, nﬁé 10 di net hyl am nobenzoat e,
4- di met hyl aqﬁf%%hﬁ Bl Prrductad I}ﬁh&nt-ﬁ%@n&@n@?rqifé'l -BRPG 15420 Qut

of thesg amg fglﬁﬂrrﬁame‘g 4¢ BioS| t e ) Q%]%;ql]%p e and
4,4'bis?dieﬁ&§lan1no gghzop enone are Sr g%?égh é2§:§5 Ty
bi s(di et hylIaktdi ho) benzophenone is parti cuI arl y pref erred. The am ne

hydr ogen donor serves as a ns.i r even in ase
p%ot ogol yneri zat i ﬁ%.ftqr%ﬂ%tﬂ jtfﬁ’ra%t G Fﬁaé'a &I ‘és‘één?)]o‘ﬂﬁﬁ%l O

hydr ogen dof@hisindyids Y8eewsl 8pem8fel N conbi nation 20 of two or nore. Wien
one or nore nercaptan hydrogen donors and one or nore am ne hydrogen donors

are used in corbiTe ameunthef {tdrermgneshocsd onalemonameryl s piries eafgbXy om t he
substrat.e of  devel o h high engt.h and se ivity.
.atb a% wh:% ess, &o%engggggfgﬁiﬁysa wt:g d%nj(; g br’ﬁ‘ necgh q%beé

25 Il lUstrative exa es’o rcap rogen

donor conbitwtaDrof nﬂteuimlyfunctional monomer and the monofunctional
2mer capt obenzot hi azol e/ 4, 4' bi s(di net hyl am no) benzophenone,
omer capt obdPORAME Rz o/ Wren Ahe,aNand: fi dRenBPROBdied mpmomer is

rzmg‘g;capt Obfiizé’éli‘a'fﬂé ) 4131:@' Sp kRt E%kém);@ﬁ) b%&é%&hﬁt'a%‘iéc trength
pt obenzooxazol e/ 4, 4 I s( df et hyl ani no) benzophenone an
2- nercaptobanio$mré§0¢e$MQ4thbesGdtendytanﬂﬁﬁpmanzwﬁhenone and 2
15 (D) photopolymerization initiator
The pohotopolymerization initlator in the present
inventlon 1s a compound which can form active species capable
of initiating the polymerization of the above polyfunctional
monomer (C) and the monofunctional monomer used as the case
20 may be by the lrradiation (to be referred to as "exposure’
hereinafter) of radiation such as visible rays, ultraviolet
rays, far ultraviolet rays, electron beams and X-rays.
Examples of the photopolymerization initiator include
acetophenone compound, bilmidazole compounds, triazine
25 compounds, benzoin compounds, benzophenone compounds, G-
diketone compounds, polynuclear quinone compounds, xanthone
compounds, diazo compounds and the like.
These photopolymerization initiators may be used alone
or in combination of two or more in the present invention.
30 The photopolymerization initiator is preferably at least one
selected from the group consisting of acetophenone compounds,
biimidazole compounds and triazine compounds.
The amount of the photopolymerization initiator used

in the present invention is preferably 0.01] to 80 parts by



1 0 JAN 2003 26 nercapt obenzooxazol e/ 4, 4' - bi s(di et hyl am no) benzophenone are
preferred, and 2-nercaptobenzot hi azol ej 4, 4' bi s(di et hyl am no) benzoph@nianNellis
particularly preferred. The weight ratio of the mercaptan hydrogen donor to
the 5 am ne hydrogen donor in the mercai an hydrogen donor/am ne hydrogen
donor conbination is preferably 1:1 to 1:4, nore preferably 1:1 to 1:3) The
anount of tvweldglytr ogere goedienadddy whto &0 lpamtisidyolweighhpbasddi snukea i n

the present | ti ' bly 0.01 to 4 ts b i ght,
pr of or abl y BATES 307 g4 dh D P Hin o AT e Py Y SCH AN TRISHRF par t s
by wei ght bespdii tHD mealdirhinidt 1 AN modbrlee uk@hahs0fné ea #OI i y1gd | onal

nmononmer ( C ) and the rnonofunctional nononer . Wen the anmount of the
hydr ogen ddfeenithegnammbentt hfintbe. pvtparilymperigedion tnd tefdtort 16 of

| mproving sensjiivi tends to. lower .and when the t i.s larger than 40
part s by werinLe¥ b 0 et Fer i T E et e TRHcwRy il atn
substrate adntd¥erdy Ner gfigere| armided Hhie d Praddte e Pt BSr due

phot opol yneri zation 20 initiator include, for exanple, 2,4,6

tris(trichle? dmsomplete euringhy exposure and when the amount is larger

2- et hyl - 4, gbj ' | }=S- L Ei.ag] .

> 12 (B ot et 88, P TS B bony kb EbBie pixels tond to faly off

2-[ 2(furan-Prymh) ehéesybit#abtebas( thechimeows! ldevelopnenazi ne, 25

2-[ 2- (4-di et hyl ani no- 2- net hyl phenyl ) et henyl ] -4, 6bi s(trichl ¢ thyl)-s-tri
i he, 300 2° (3. 4dIGHR ReXRh AR Bhp L AbBLEREER A ACHOB: RLERGEPZE 17

triazine, 2 - 6-1hi i o7
2-(4-et hoxygéér%%%aﬁ%%%%T oﬂie%éyﬁﬁ%% :ai’q'zl')}]?iorsfier%dé FldTude,

2- ( 4- n- but okgphexsnpld, 6BFBydroxit érmetshintl-)l-phenydpneparanid-ené az2 ne- based

conmpounds havj.ng, a, hal onet hyl u uch.gs ,a_conpound represented by the

fol | owi ng f%?#ﬁfﬁ'%'ﬁ‘li ?ﬁe?ﬁyggflﬁgﬁ pReBy Ll Zuokhediner °c¥?f}§b%h§' (1)"

her ei naf t er)-bendy -4 AiiRE0Ry2amitiao3 1644 -moFphdtl idfo gHeesA. tvhu B dife -

conpounds, 2-[2-(3.4 dinet hoxyphenyl)ethenyl]-4,6-bis(trichloronethyl)-s

triazi A8 anb- t hehYFeFYRECLBRABEURAPRENYr Kol ey Po® -dimethoxy-1,2=
diphenylethan-1-one and the like.

Out of these acetophenone compounds, 2-methyl-1-[4-
(methylthio)phenyl]-2-morpholinopropanone-1 and 2-
benzyl-2-dimethylamino-1-(4-morpholinophenyl)butanone-1

20 are particularly preferred. The above acetophenone
compounds may be used alone or in combination of two or more.

The amount of the acetophenone compound as a
photopolymerization initiator is preferably 0.01 to 80 parts
by weight, more preferably 1 to 60 parts by weight, much more

25 preferably 1 to 30 parts by weight based on 100 parts by weight
of the total of the polyfunctional monomer (C) and the
monofunctlional monomer. When the amount of the acetophenone
compound is smaller than 0.01 part by weight, it may be
difficult to obtain an array of pixels arranged in a

30 predetermined pattern due to incomplete curing by exposure
and when the amount is larger than 80 parts by weight, the
formed colored layer tends to fall off from the substrate
at the time of development.

The biimidazole compounds include, for example,



The above triazine conpounds may be used alone or in 10 conbi nation of two
or nore. The anobunt of the triazine conpound as a photopolynerizatﬂﬁMAN2W3
initiator is preferably 0.01 to 40 parts by weight, nore preferably 1 to 30
parts by weight, particularly preferablypp 1 to 20 parts by weight based on

100 15 parts by weight of the total of the polyfunctional nmononer ( C) and

t he rmonof ungf2 ongd s (PREREHropMBRP1Y be, aMDENE ’ Ok ekt ki(@zi ne conpound is
smaller than 0.01 part by weight, it may be difficult to obtain an array of
pi xel s arr #ReKYparbprEdpheniilned . patbdinidasgoile i Acanipbdisd 2curi ng by

Formod col droehoBiERed IEACHT 057 81 FeafFaRE sl e Re enBE el AR D o ot

devel oprent1, Thebiadiaakonesenspt Fes¢anpasbirbphehgl )@ 4cal ars g quid 25
crystal display device of ghe_gresent i nvention may contain various
addi tivés dseteapheRul-¥nd aBdinidezolfel ddé aRisddarti-c acid or organic

am no COWPOAL_pSh ,hg_Lhe ahoue_ nar ) _ iﬁg FS‘QQW he
function of ur%%géﬁfllﬁg?ggi Irllg'ggt hg'éol gé???@;&ef‘%&ag'azl k\'(gjlq'l1 evel oper of
the radi atiamn Sents{2yve, 6etpbshlonophadylie 4f, dri¢ i, 61 -dfe thragheary ISuppr essi ng
the formation_ of fn undisiolved progggt after devel qpnent,. -organic acid

The organi & ai dPTLEMpHBFRLERI ¢+ An~BF-F hRaPTOMOR EB)Y}SF&""' D, ~aN 2003 28

acid or_phegg{rg?ﬂgg-gomggpnb@gmgaaggingQ,QeLgigqghqg one or nore carboxyl
groups in the no eche and a nol ecul ar weight of 1, 000 or |ess . Exanples
of theldli philpremephenyy)id.4ci 8, Pncltatizaphghyphdt.i2d -tddoddidrnde i c aci ds
such as forg ¢, acid,,aceti i L, QRI Gid, hutyric acid..valeric
acid, pi valttd aéca%,s‘%a%rér grggFg‘,“°§|{‘§Eh§pégét§i c%acsi J P ARtRIY L and
caprylic acig2’'abiphatiagolecanbioxybi ¢irei.dsostucbsashexal i g,aci-gis1@-onic
acid, succinic acid, glutaric¢ acid, adipic acid, 10 pinelic acid, suberic
aci d, azel FRLeEPBhesEbAcheacPdd pbigETFPPENId-d,r 2netiyiiidanfn e aci d,

et amet hyl Size oL g AR e ool e e AT abi b et o,
ci tracddi c atinjidambdéi endcRdR ' Fbde(2¢4aéi-drichlorophenyl) -
4,4',5,5"'-tetraphenyl-1,2"'-biimidazole are preferred and
2,2'-bis(2,4-dichlorophenyl)-4,4',5,5'-tetraphenyl-1,2"-
bliimidazole is more preferred.
These biimidazole compounds have excellent solubility
20 in a solvent, do not form forelgn matter such as an undissolved
product and deposited product, have high sensitivity, fully
promote a curing reaction by exposure with a small amount
of energy, have high contrast and do not cause a curing
reaction in an unexposed portion. Therefore, a coating £ilm
25 after exposure is clearly divided into a cured portion
insoluble in a developer and an uncured portion having high
solubility in the developer, thereby making it possible to
form a high-definition array of non-undercut pixels arranged
in a predetermined pattern.
30 The above biimidazole compounds may be used alone or
in combination of two or more.
The amount of the blimidazole compound as a
photopolymerization initiator is preferably 0.01 to 40 parts
by welight, more preferably 1 to 30 parts by weight, much more



15 and nesaconic acid; and aliphatic tricarboxylic acids such as
tricarballylic acid, aconitic acid and canphoronic acid. The phenthJAszs
group-contai ning carboxylic acid is, for exanple , a compound having a
carboxyl group directly bonded to a ph | group, conpound having a

car boxyl group bonded 20 to a phenyl group through a carbon chain, or the
like. Illu i : N{ g Dl ylic acid
ncl ude ar dreey o eD bt BT e A e o ga SEspLEACH 8b Bl By lon g, o
cum ni c aciaf tieeetbtalcofictHeapdlyEantyhonadcimbnonreanyid)c aid artboxyl i c

aci ds such as %E gh Eali acid, iso hthalh%tacid and _terephthalic acid;
aromati c pdMRATH ‘i% PRAZATQLCMEN T nd'BeT Fhet RBARYM 9F dibe idadige st such

as trinmelliddhpdehd, 157 bBSLErachdn BELLORRRR ByaGiedt GHId P Ihgic acid;
phenyl acetic acid, hydroatropic acid, hydrocinnam c acid, mand€elic acid, 30
phenyl s@ccidl£fhendit &eroptainchu, arirayamifc pd¥ed s @nmangdd diemix aci d,

coumaric acid, -upbellic.acid and the like. Fr t he vi i nts of alkal
solubi | 1ty PESEEPRh8a BaPLBR0 408 fe ccmrlohS Gl e o isie o
and the  lafd bR O00Be 28n@ley el | irgdr St A shFtd My QAR S, Ophd he
substrate or |ight screening | ayer of an unexposed portion , out of these

organi c aci®ermedi pphereddlaveboisnde wrifmlhrafHrictam rthie sukatiphteic
carboxyl i ¢ gfiflze Qubehe Wi Lud! g6 3L dipd A G Afhflndd AL fe 201 O
citraconic acid, funmaric acrd and saconic acid are particularly
preferned, wiméeofir dewmeilopdenarboxylic acids are preferred as phenyl
group-containiag carb xxlic aci ds, out of which phthalic acid is

parti cul ar | YPHIEPEPRHON95~The or gani ¢ acids nmay be used al one or in

combi nation of tWh&# gobfimiaszanaua&mgéuhaei@r 988\C adCiad is preferably 15
wt~ or |less, nore Ereferably 10 wt ~ or Tess based on the whol e radiation

sensitive copbereipRerwnailohelnhblatonfin fhe1Bropgahi tneenties . |hger
than 15 ""t~foif8wilﬂgeﬁy890§1£nté?&mé:?ri@gp K5 YL 1%, télu‘?nb%{?é%{éﬁe
tends to | ower. -0Organt c am no conpoun e organi ¢ amino conpound i s
preferalsl y o shrphatri cmparowe eenphedylitgr.oup- cont ai ni ng am ne havi ng one
or nore 20 am no groups in_ the nolecyle apd a nol ecul ar ,wei mﬁéﬁa]" 000

or less. |llustrat?$et@XBnpRESTBICRNBORPTphEF; USER RETEAD

nmono( cycl o) @bkybanhRAstets kaadspr oy 08y AKa8 0 genPa £6M! BdTaNBad Na P Ut yhrgd Ne,
i -butyl am ne, sec-butylam ne, t-butylamne, 25 n-pentylam ne, n-hexyl am ne
and cycl ohekyomnnbilmldagele) sPRPRRMINSYs gEROSNLRt hy| et hyl ani ne,

oo e e S RERBYASELAS. Ll BN A" flerrapy ani e,
di -t - beoyl apieeerabilycucherabbybancempound or amine compound.

The mercaptan compound is a compound having a benzene
ring or heterocyclic ring as a fundamental structure and one
or more, preferably 1 to 3, more preferably 1 or 2 mercapto
groups directly bonded to the fundamental structure (to be

25 referred to as "mercaptan hydrogen donor” hereinafter).

The amine compound is a compound having a benzene ring
or heterocyclic ring as a fundamental structure and one orx
more, preferably 1 to 3, more preferably 1 or 2 amino groups
directly bonded to the fundamental structure (to be referred

30 to as "amino hydrogen donor” hereinafter).

These hydrogen donors may have a mercapto group and an

amino group at the same time.

The hydrogen donor will be described in more detail

herelnafter.



30 such as dinet hyl et hyl am ne, nethyl di et hyl am ne, triethylam ne, dinethyl
n-propyl am ne, diethyl npropylamne) nethyl di-n-propylam ne, ethyf (djANg003
propyl am ne, tri-n-propylamne, tri-i-propylamne, tri n-butylam ne,
tri-i-butylamne, tri-sec-butylamne angg 1 0 JAN 2003 30

tri-t-butylam ne; nono(cycl o)al kanol am nes such as 2am noet hanol ,

3-am no- 1- propandfhe Jmébl‘&&'%tgn ptﬁdpa@@@énaaené}raahﬁ%éva%ﬁ@%r more

di (cycl o) al kanol am nes su | et hanol am ne, di-n-propanol am ne,

di - i - pr oparkaarRe TINGH o beteroicadlie FAaISI.- Prbbeshodfntiem. When

I ,
i i) pr oparisy At Hde fed AEAEIRENAL oo oxh R YT

ani no( cycl grad kenedicdye1suc bingsJanitnsed, 211y apdnNedintly not be formed.
2-am no-1, 3- propanedl ol, 4-amno 10 1, 2-but anedi ol , 4-am no-1, 3-but anedi ol ,
3-di met Ayl ami no MWBRTy i TReF eRPtan RELROFaRi ABROT 2hpEobHRe @romoTe

2di met hyl a I_oc9§5§d| I I
am nocar bo%{LO 4% s suc &Id(%nctlh%n?hgh %%mnggﬁ%y%:gi%%a@ (%Iegﬁrneoebut yric
acid, 4-am nmn:qrptc grogp Mdm@ime not s:lcﬂ;asg/rorre adf cttmwbt:headmmcﬁﬂnﬂ yric

acid; and the |ike. 0 cont for exa e) a
conpound hﬁﬁ%‘bp%lﬂ'aé'ngﬁdg{}? t‘gI;?‘gBm T a:}‘II‘é'IIeH vl 3¥ b Fo 'rrpound
having an amiPen&F Ouhdnded &enaiehsmhaf %ﬁoﬁas&hwagﬁr@e R ai n,
or the like. Illustrative exanples of the phenyl group-containing am ne

i ncl udéOar ArQUR Bemabsssutheapeanablas, hydwegkyl denomeanmhdsteyd anil i ne,

G oty ani TP RERL AT e | BHP A G Bt e *°

am nobenzylbpla;oiwélmrbmamargmtprmydh ads:eimlalnwaénélcgmﬂiyloﬁla:ohol :
p- am nobenzyl al cohol, p-di nethyl am nobenzyl al cohol and

p- di et hyl arff HORSFRTRL AR LR OFROSS: HIDIHBHA I Afansmats banisghdingether

m am nopheng] , +139 Pof‘xﬂ‘ 8epheekuipidenet hyl am nophenol and p
di et hyl am nophenol : am nobenzoi c acids (derivatives) such as m am nobenzoic

aci d, pSan1nobenﬁMIIh§xd thei nerbgbtannbpénegen dondramdy be

p-diethyhm@&g%%q%g'gdag§dé carboxyl group, alkoxycarbonyl group,
substituted alkoxycarbonyl group, phenoxycarbonyl group,
substituted phenoxycarbonyl group, nitrile group or the like
at a position other than mercapto groups.

20 Illustrative examples of the above mercaptan hydrogen
donor include 2-mercaptobenzothiazole, 2-
mercaptobenzooxazole, 2-mercaptobenzoimidazole, 2,5-
dimercapto-1,3,4-thiadiazole, 2-mercapto-2,5-
dimethylamlnopyridine and the like.

25 Out of these mercaptan hydrogen donors, 2-
mercaptobenzothlazole and 2-mercaptobenzooxazole are
preferred and 2-mercaptobenzothiazole is particularly
preferred.

The amine hydrogen donor can have one or more benzene

30 1rilngs or heterocyclic rings, or both of them. When the amine
hydrogen donor has two or more benzene rings and heterocyclic
rings, a fused ring may or may not be formed.

One or more amino groups of the amine hydrogen donor

may be substituted by an alkyl group or substituted alkyl



and the |iKke. 1 0 JAN 2003 31 Fromthe viewpoints of solubility in a

sol vent which wlll be descri bed hereinafter and the prevention of stai

and filmremants on the substrate or light screening | ayer of an JH@Q&@%@&
portion, out of these organic am no comppunds , 5 nono(cycl o)al kanol am nes
and am no(cycl o) al kanediols are preferred as aliphatic am nes, out of which
2- am noet hagpbup3- aAlNEh4- Bm@AANAYdreyahl AenbrPRBYARR! substituted by .
3-ani no- 1, 2propanedi ol , 2-am no-1, 3- propanedi ol and 4-am no- 1, 2but anedi ol
are particufacaybpkrglegreup . AniLlkopyeasbonyde groupr, efserosdd tast gxhenol
group-cont ai hi ng_ani pes. .out of which o-am nophenaol, m am nophenol and
p-aninophen%?kggchEE?PgﬁlgFPVPprEhgppggpafﬁ8%§'o étﬁgbaﬁdﬁé%ﬁ?ﬁﬁ%gnpounds
may be usedphéABfyB8ArbBngQHHdES | ANtel1bWrdip BBrthe 1DkdNA APyt Mnt he
organi c am no conpound is preferably 15 wt~ or less , nore preferably 10
w ~ or PessobBgEdtBAnNt ABLRROPECHRG-ati on sensitive conposition. Wen the

armount of the orggf*&sggaggvgogggﬂggegsokagﬁgraﬁ?ggléag$%iﬁﬁgggﬁ}qpesion of

the formed col or ayer to the substrate tends i ves
ot her than ihela@eve, ahebidédimethgianghe,)beénzpphenanesi ds, s'uch as bl ue
pi gnent derivaEives and geIIOM/Eggnent derivatives. exenplified by copper

pht hal ocyanPhd( d&etH¥%LAPERO) PEPEEPRERORR - 44~ Yt eidy LA RO /e haPheBPRRer

conpounds Sé'c&iﬁétHQMMB.HMFréb%BﬁbﬁonE‘?' ¥ehipil-qne glycol 25 nonoal kyl
et hers and pol y(fluoroal kylTacryl ates); noni ohic, cationic and anionic

sur f actlént sdimehbyilanincbehaepater s 4sddmeddytaminobenzstitorasid and; vi nyl
triethoxysilane, . vin tris(2-nethoxyethoxy)sil.ane,
N—(2-aninoe%ﬂ??fg§%ﬁ¥%88ﬁ88%Pﬁg?ﬁ3ﬁ8iﬁ@?hé%fsﬁﬂgﬁé, N- (2- am noet hyl )-3 30
am nopropyl trimebphexysi these amafienapaepyent doabhexyai,lsane,

3-g|ycidoxyp(oFé[ trinmet hoxysil ane, 3gl yci doxypropyl net hyl di net hoxysi | ane,
2- (3, 4epoxye¥e| dheeihy damino) pprEcRbRRONEaRBd 4.4

3chl oropro i L -chl p | 0 0p3_ 32
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3- ner capt opbbpydiethykamnbryg3bkasephanpvnexiidapbastdutiliaady preferred.

2, 2. hi obi s(4- metyl 6.1 DYLYLhenol do. 200 25881 -4 B ARND)d, g Vi of e

but yl - 5- metfwy| tRe hygs@xyphanphptbpehyneshenzabni aaata skt other than
al koxybenzophenone; anti coagul ants such as sodi um pol yacryl ate; heat

radi cal generBti{fdagehesCOBRRUAL 1, 1' - azobi s(cycl ohexane- 1-carbonitrile)
and 2-phenyl azo4-fiRl Mgt dbABERYMYR R QQéf&rdllcﬁie 3Rd1 4 Rt #8a + 10n

sol vent The radi ation“sensitive conposition of the present invention
conpri 26s tof twhover ooxs.aniWhen) onal énlnoxeindteapan hydjogem| ddnmcs i onal

monorer (C)_and photo o&ynerhz tion initiatog as_essen i%oig1redients and
15 15 pref SPABI G PEBRRAIbEnE by fidrt SeBoge FEn Bt op B AR
the formed colored layer hardly falls off from the substrate
at the time of development and has high strength and
sensitivity.
25 Illustrative examples of a mercaptan hydrogen donor/
amine hydrogen donor combilination include 2-
mercaptobenzothiazole/4,4"' -
bis(dimethylamino)benzophenone, 2-
mercaptobenzothiazole/4,4' -bis(diethylamino)benzophenone,
30 2-mercaptobenzooxazole/4,4'-
bis(dimethylamino)benzophenone, 2-
mercaptobenzooxazole/4,4 -bis(diethylamino)benzophenone
and the like. 2-mercaptobenzothiazole/4,4'-

bis(diethylamino)benzophenone and 2-



Any solvent is acceptable if it disperses or dissolves the conponents (A)
to (D) formng a radiation sensitive conposition and additive corrpqrﬂem'\piuus
does not react with 20 these conponents and has appropriate volatili
Il'lustrative exanples of the solvent irgd ude (poly)al kyl ene gl ycol

nonoal kyl ethers such as ethyl ene glycol nononethyl ether, ethylene glycol
monoet hyl etdrrapedthen 2oexatyte) 4 mvhebhspdbpyhydbmeho ) dehylopram@neol 25

nono- n- butyI et her, di et hyl epe glgcol moponet hyl et her, diethyl ene gl ycol
monoet hyl  &HferPTef $¥FoH endn gl 98 rﬁﬁHB°HeEF8i5§FLa€'PIJr§r/4 &’ e’t hyI ene gl ycol

mono- n- but }ﬂlh 6&%th§iéﬂﬁ85€é‘ﬁz§bﬂ&ﬂbn8‘3 Q”Bhﬁgrcﬁhggrl& ene ééc?e glycol

nonoet hyl propyl ene gl ycol™ nononet e ycol
nonoet hyl et her, ‘]n'ra)pyzllghe gaytmlombhemqmmmtamﬂﬂy@rogﬂmpphemetgIt;mol

-n- but vyl th th | | |
oot nol " e Haiaradin Hendy y3 K53 RERRaTEen hyBragen dPBrehATETE ol oo
mono- n- butxﬂ @Ed’g‘én &6h@f0@81h6ﬂ1@a9i¥ﬁois ?ée.@e:}éBIl%OQfﬂl?:%omnqm%&l et her

and trlpropylene gl ycol nonoet hyl ether; (poly)alkylene glycol nonoal kyl
et her acetalma;fmfasletheh@glycoI monormet hyl ether acetate, et hyI ene

acetate et nyl e gryBEF FoRperivi dasil Aol ol VRRES Plnat e
acetate, diethyle y p

nononet hyl «Riured alsatigeantn PP plresend! yaoknivoael H\retdeinBgal A e,

ot her ethers such as diethylene glycol dinethyl ether, diethylene egcoI

net hyl &0 hyltedAfares byhetghat g Waﬂ pHPELRFPLE hEP Hhaaztyst Y medahttof ur an;
ket ones su y. &Qﬁﬁﬂp e

3- hept anong{bﬁa'g%(%tlﬁc acY?%iyﬁlggrgss%% as rn"ewﬁggﬂﬁp%%%gép?%pmﬁooonate
and et hyl 2dwids d)qypfeai]:g'l'dna:tfe thet Hhertads todr i’;hsupblgfumtcltylbnal monomer
2hydr oxy-2-ngt h i onat 3- net hox ionate, 15 eth

3- et hoxypr g& %ﬁf&%&f"ﬂ%gﬁé‘fgﬁ éﬁ‘r]DBPBHQF @ﬁ %%t%?(%? opt g e,

et hyl et hoyamed $de dofldyl s R eRbALE, omphb)flbﬁz weight, the effect

2- hydr oxy- 3- net hyI but anoat e, 3net hyl - 3- net hoxybut yl acet at e,

3- net h¥P- 3Rk H&W%ﬂﬁ)ﬁ@ﬁi%vé-t}éttmdsa@@t é?@er nalmidﬁwn A AMOUIY

i -propyl cef
i -pentyl acg% %“[ ardd n- g:l%%éﬁ qpr B%%gﬁa :&h? bu yffaqtfgnélﬁq{)(%ioop{ﬁd ﬁir ate,
i - propyl butsyrapte to-balyl obhit !jramethet hybsmyam\eataet ghley [t ime w/at e, n- pr opyl

pyruvat e, r%ethe?/jr acet pacetate, ethyl acetoacetate and ethyl 2 25
oxybut anoat Geht- hydr ocar bons such as tol uene and xyl ene; am des such

as N-net hyl pyrrolirioner1 &% Neé r@&ﬂy&ﬁ@agaabda pAE tDpb i gmertiByltaest am de; and
the like. Qut of these solvents, propylene g ycol nononet hyl et her,
(C)

et hyl eR@ gllytjoﬂiﬁmn%ﬂﬂwdét h&PT ae&pAPAe . ploflylbene 30 gl ycol nonomet hyl
et her acet n t her, tg gliethylene glyco
Gi ot hyt e Py O AR EREae o) TR Rl P IR

et hyl” eth ohexanone,
2- hept anoneqis?(hepd:lah@nemeéhyyl) -8- h;tdiaz:tyxpr.opl drat(®,-metingtl furan-2-

3nethoxypr%gl %Ee f?thyl_blg&g iggiogb%g% %1)eth¥giazine 2-[2-

(furan-2-yl)ethenyl]-4,6-bis(trichloromethyl)-s-triazine,

25 2-[2-{4-diethylamino-2-methylphenyl)ethenyl]}-4,6-
bis(trichloromethyl)-s-trlazine, 2-[2-(3,4-
dimethoxyphenyl)ethenyl]-4,6-bis{(trichloromethyl)-s-
triazine, 2-{4-methoxyphenyl)-4,6-bis(trichloromethyl)-
s-triazine, 2-(4-ethoxystyryl)-4,6-bis{(trichloromethyl)-

30 s-triazine, 2-(4-n-butoxyphenyl)-4,6-
bis(trichloromethyl)-s-triazine, and triazine-based
compounds having a halomethyl group such as a compound
represented by the following formula (4) (to be referred to

as "triazine compound (1)” hereinafter).



1 0 JAN 2003 34 et hoxypropi onate, 3-nethyl-3-nmethoxybutyl propionate, n
butyl acetate, i-butyl acetate, n-pentyl formate, i-pentyl acetate,1@-JEN1t2M]|3
propi onate, ethyl butyrate, i-propyl butyrate, n-butyl butyrate and ethyl
pyruvate are preferred 5 fromthe viewgojnts of solubility, pignment

di spersibility and coatability. The above solvents nmay be used alone or in
conbi nation of two or nore . Further, a figh-boiling solvent such as benzyl
ethyl 10 ether, di hgxp-"8¢her, acetonylice]t-*one, I sophorone, caproic acid,

caprylic acid, 1-octanol, J&=monanolN nzyl al cohol, benzyl acetate, ethyl
benzoate, diethyl oxal@ ‘ mal eat e, y-butyr@ypctone, ethylene
carbonat e, propyl ene carbdg 7 &t hyf ene gl ycol nonophenyl ether acetate
may 15 be used in conbination with e\sol vent. The above hi gh-boiling
solvents may be used al one or in conbi n&dlgn of two or nore. The anmount of
the solvent is not particularly limted but is desirably such that the

total amount of ahttde 2ReE§8NPRILNI B C86hPELAAst he-ggLyany_of the
conposition is preferably 5 to 50 w~ , particularly preferably 10 to 40

wt ~ from t eime Erpuyphenyl ) esheatl | - #y 6ahd sdtaBichiloyogie thiyd Jotst-ai ned
ol o0 SGIELLLE GRVGRA!Lafs TRLTRUNBULE 0GR b daue 70 e

radi ati on sensitTve conposrtion o to forma

col ored |ayer on endérdatveveubsidaine npeumds mdy fid Mdd@rsiciierok Hml) for
athinfilmtransistor ( TFT ) color liquid crystal display device forned

t her eoAOby FoRERREHAY Ot EWBeOFeM@FRed to as "TFT liquid crystal drive 30
substrate"” herei nﬂfé eéx)iouﬂ-f'eofefﬁ%"fﬂ_%%fﬂ l@)ﬁfﬁ?%uﬁﬁ H%eg herei n neans what
sp S , on a acﬁ mat

i ncl udes only di ay pixe y I'X or both of them The
nmet hod of fphaotogolmwerbdkatidnlindariatort He pFdferably 0.01 to 40 parts
by weight, more preferably 1 to 30 parts by weight,
particularly preferably 1 to 20 parts by welght based on 100
15 parts by welght of the total of the polyfunctional monomer
(C) and the monofunctional monomer. When the amount of the
triazine compound is smaller than 0.01 part by weight, it
may be difficult to obtain an array of pixels arranged in
a predetermined pattern due to incomplete curing by exposure
20 and when the amount is larger than 40 parts by weight, the
formed colored layer tends to fall off from the substrate
at the time of development.
Additives
The radiation sensitive composition for a color liquid
25 crystal display device of the present invention may contailn
various addltives as required.

The additives include an organic acid or organic amino
compound (excluding the above hydrogen donor) which show the
function of further improving the solubility in an alkali

30 developer of the radiation sensitive composition and the
function of further suppressing the formation of an
undissolved product after development.

-organic acid-

The organic acid is preferably an aliphatic carboxylic



liquid crystal drive substrate wlll be descri bed 1 0 JAN 2003 35
hereinafter. A light screening |layer for defining a portion where pixels
are to be fornmed is first formed on the surface of a TFT liquid cry‘sBaJ}'\Nm3
drive substrate or a substrate having 3ga passivation filmsuch as a
silicon nitride filmformed on the surface of the drive substrate as
required, audd dd phiethyladiratipecostrdintinge catiyoosiliico @ od@n haivitindg onfedr
exanple, a red pignent dispersed therein is coated on the substrate and
prebaked t ®@%VAPERPIRE FEPURSt 1R Fhedrpd ecebaansya malfculnaHedgfft er

t he coatin%fﬁlrgdé;&gpﬂagg_to l'i ght through a photonmask and devel oped with
an al kal i engoper to dissolve and renove an unexposed portion of the
coating film and Exzap lpestothaies] dllghatl ancarbeyybicradifi xakguder anged in

a predeterm.nedq pattern. Th hot ormas sed has a _pattern faor 15 faorm ng
o kel s And TEHE IS AP THIRO T hr 8 RS R SPETIC Bodfapededen
Subsequent la6s &, IdBPLbr 26l Ab1 QN SEOFHIEVECLQNPRELLLPR 680K B1RG 13 T een
pi gnent dispersed therein and a liquid radiation sensitive coirposition
cont ai ni ng afif ucPF PLymreitd di Gheihrbacebiei ackde ebansblcpacsidkend
exposed, d I 0S i ' . r scri bed.above to
forman ar F%\aé‘ﬁ’%ieig"r 2‘%%‘% %e l%%l;aﬁ:géanlaiggr%%é&%ﬁ%e%el&si%lu%%o%st E’%asl&r?e

substrate seRENhbabhyc ddial ebyconkiibhrdid pgsathirectarib) adipaccaéod, | i qui d
crystal display device 25 having arrays of three rinarg colors, red, green

and bl 4@, m¥ﬂﬂﬁﬂﬁi%ﬁFQ*mﬁqﬁﬁ?i?qﬁ?ﬂdcr?éﬁbﬁiarP92d3u5§ P&A€e @%d% through
formed i n The e ey st e aRLCANTaE s P n @ BRaE el Qe
crystal dridienesitigslmalenUseaicid, foethyhsucoliniedakdder is nade from gl ass,
silicon, p%é@%ﬁ%ﬁ%ﬁ%f@uccinic acid, cyclohexanedicarboxylic acid,
itaconic acid, citraconic acid, maleic acild, fumaric acid

15 and mesaconic acid; and aliphatic tricarboxylic acids such
as tricarballylic acid, aconitic acid and camphoronic acid.

The phenyl group-containing carboxylic acid is, for
example, a compound having a carboxyl group directly bonded
to a phenyl group, compound having a carboxyl group bonded

20 to a phenyl group through a carbon chain, or the like.

Illustrative examples of the phenyl group-containing
carboxylic acid include aromatic monocarboxylic acids such
as benzoic acid, toluic acid, cuminic acid, hemellitic acid
and mesitylic acid; aromatic dicarboxylic acids such as

25 phthalic acld, isophthalic acid and terephthalic acid;
aromatic polycarboxylic acids having a functionality of
three or more such as trimellitic acid, trimesic acid,
mellophanic acid and pyromellitic acid; phenylacetic acid,
hydroatropic acid, hydrocinnamic acid, mandelic acid,

30 phenylsuccinic acid, atropic acid, cinnamic acid,
cinnamylidenic acid, coumaric acid, umbellic acld and the
like.

From the viewpoints of alkali solubility, solubility

in a solvent which will be described hereinafter, and the



pol yester, aromatic pol yam de, polyam dei m de, polyimde or the |ike. The
substrate nay be subjected to a pretreatnent such as chem cal treatnent
with a silane coupling agent or 1 0 JAN 2003 36 the like, plasnma {( JAN 2003
treatnent, ion plating, sputtering, vapgy-phase reaction, vacuum deposition
or the like as desired. To coat the liquid radiation sensitive conposition

on 5 the subBéveheioAPHEOPEathe £OALFITn StiithaAast ¢ Bratiadusdetd g, osast
coating or roll coating may be enployed. The thickness of coating is

pref erabl y B19ht SAXLYRINGTHAT R SHfePBORPeBPOSEE BODLLAN . panti ol these
preferably 029034010001 0138008 18" ot LhuLbRSKACSS Al Slrdliyldid, 10 The

radi ati on use o formthe cofored | ayer ecte rom Vvi'si

ul traviol etagagsiphativl tasvoryelicr agsidsel eatr off wbdmh maldic aehidhe |ike
but preferably has a wavel ength of 190 to 450 nm The anount of exposure to
radi ati én i%d%lﬂaﬁe@ﬁbﬂy ibaggnig aglid.ogdtraspnicrReisl kdflumamielaped s

preferably | YLk gn ' 3qu m oxi de,
potassiumIé%?gﬁggggé?ggrg%%?h??én%%%#é%?ﬁ%%ﬁ%ﬂ%%%Feirn§%§@%?%%nolanine
choline, 1 ,&rcmazibi d¥chobpiyliB] ac¢idsdarenpreferra@ as phenyl

di azabi cycl o- nene or the like. An I ate amount of a

4.3.0]-5-
wat er - sol ub‘?’éélépQﬁﬂJ‘EaéggggnFaEBBFin%crrEf’ﬂ'gﬁol %gl&r %}M%r%’i}?%&? ant may

be added toadéig fbkphttdevehengr préferiad.ati on sensitive conposition is
generally washed in water after devel o%rrent 25 with the al kali devel oper.

Devel opfent nay bELe RE@EaDHedd sy, bepuasdorlerem®ntn anmpiqwieleprent ,
puddl e deve Ppg@gtogrmggg | i ke. As for devel opnent conditions, devel opnent
is preferably cafried outf "at normal tenperature for 5 to 300 sec. 30 The
size of the throurte monmtf otthehehoBginidet 1dlier priederdbdiy 36avtdispl ay
device is suitably selected froma range of preferably 10 umor |ess, nore
pref er abl y B2%fn dROFRsBTeRAEAPKEr & OpidfePIrilpsSE tdsed RTcERR dfheleo t he

size of a pAL&LLP16RT EERRPRILBIChRAPLRS tRBALONRAKN the amount of the
15 organic acid is larger than 15 wt%, the adhesion of the formed
colored layer to the substrate tends to lower.
-organic amino compound-

The organic amino compound is preferably an aliphatic

amine or phenyl group-containing amine having one or more
20 amino groups 1n the molecule and a molecular weight of 1,000
or less.

Illustrative examples of the aliphatic amine include
mono(cyclo)alkylamines such as n-propylamine, i-propylamine,
n-butylamine, i-butylamine, sec-butylamine, t-butylamine,

25 n-pentylamine, n-hexylamine and cyclohexylamine;
di(cyclo)alkylamines such as methylethylamine, diethylamine,
methyl n-propylamine, ethyl n-propylamine, di-n-propylamine,
di-i-propylamine, di-n-butylamine, di-i-butylamine, d4i-
sec-butylamine and di-t-butylamine; tri(cyclo)alkylamines

30 such as dimethylethylamine, methyldiethylamine,
triethylamine, dimethyl n-propylamine, diethyl n-
propylamine, methyl di-n-propylamine, ethyl di-n-
propylamine, tri-n-propylamine, tri-i-propylamine, tri-

n-butylamine, tri-i-butylamine, tri-sec-butylamine and



1 0 .1 AN 2003 37 The vertical section of an opening present in the thus
formed colored |layer is such trapezoidal that the length of its bOtﬁﬁﬁ'ﬁiﬂﬁ
is smaller than the length of its top side and that the angle forne 9 3
straight line connecting an 5 upper patdgrn edge and a | ower pattern edge
and the top side of the opening (to be referred to as "taper angle"

herei naft ergri st ppetprakiie 30mbRoPBycIB)a1kanen asanaled ishdPl#; Breferably 40
to 60 , nuch nore preferably 40 to 50 . When the taper angle is snaller

than 30 , t#einoebhgholo Rof@lnerlchrAparpPAg dhemino-@-esopmiewl ande
Lermnal " ofy Lhge 461 Yeuaulnts ' 8 4GRS bXLAGLAToEALeLd Ay el My be bl ocked

and when the tapér angle 1slar a portion er’® t he angl e
forned by tdieshamobamihépnedtonnpedpagolaminppedipat-peiopaeddanaidk | he | ower
pattern_edge, of the section of 15 the colored | ayer and the bottom side
beconesl argkrP 1PakaBolaBingcangr AtalaREteRe1EFENS ect r ode may break in

this portiofkes (bgciafakafdl aRRALE! ¥EcAOHROEFRAA01LRA AU eSANL. 4 nvent i on

has a degree o Ing for a positive resist stripping liquid used to
form an el entopsieolawinexanpl € - propdi® bhreth e pderiom tthet auws Iamen efaride

| ored | ich i d filmf d.b ing its.dried ti
Tolorte torera il fladeTaRhBs amyBbkYRTOPLEGEBAIE sht GEan o 5 % or
| ess, nore aﬁﬁi@rﬁbhypﬂo?{faﬁédwi% 20HGEAnBRNE 3PpebpatRldt A5 3 anferps- | ess.

Wth this degree of swel ing, when the radiation sensitive conposition is

i mrer s@@ i nl a2 shutapedgoli gdramipe -4y Brppitagedipdsi Si-ddmeddiwkaninehe step
of shapi ng 0 ] yek _ form,a tr (fpr exanple, 30
| TO electrogé? ﬁggﬁéggg%%g{eé $§§%§?EPh§“8wérFi%6%%$&Fﬁggga|éfed | ayer
overlying tdimetlkglamtropat Bepropahbdibe anhd ppidi@ thiyQumd s Suppr essed,

t her eby elininating the possibility that the electrode is cracked and
making it pREPHNedislpheBLRCGREBPEYLLCqard s FaCH agi Huladprddig ce2- 1 0

' AAA 2003 38 haybhgy8XE AR Y3 haﬂbnéﬁﬁt?ﬂlb'édid JBeah€hBoudggiecadia,

swel ling" as used herein is defined by the foll owi ng expression when a
cured f8l mZoumbaiofsohuthislcaaehdiand stranineksenfveiciarids amdetlsed in a
5 stripping%#%guid for a positive resist used to forman el ectrode on the
surface of tolored layer on the TFT liquid crystal drive substrate at
60C until the sweltthé nsheriyl heraup-ecbritdbaimd haivee stg ) omegtdampiel, becones
saturated: Sw = éVb - V%% x 100/ Va 10 wherein Swis a degree of swelling (
~) . Va i SCYRROVBAFRVERI 1R JUIRQY ITIYR IR LMIRS it aPhenYhe

vol unme of t{f()lgb'[ i duREhheingVisl hinddo Jﬂﬁ;ﬁ?ﬁl&?ﬁ%rdeté?%nﬂﬁé;i}\gﬂsgﬁ&ip
measuring the degree of swelling Sw are conditions enpl oyed en the
radi at 26n 1hsepght avearbaposhailon of the pd&€ent invention is used to

Illustrative examples of the phenyl group-containing
amine include aromatlc amines such as aniline, o-
methylaniline, m-methylaniline, p-methylaniline, p-
ethylaniline, l-naphthylamine, 2-naphthylamine, N,N-

25 dimethylaniline, N,N-diethylaniline and p-methyl-N,N-
dimethylaniline; aminobenzyl alcohols such as o-aminobenzyl
alcohol, m-aminobenzyl alcohol, p-aminobenzyl alcohol,
p-dimethylaminobenzyl alcohol and p-diethylaminobenzyl
alcohol; aminophenols such as o-aminophenol, m-aminophenol,

30 p-aminophenol, p-dimethylaminophenol and p-
diethylaminophenol; aminobenzoic acids (derivatives) such
as m-amlnobenzolic acid, p-aminobenzoic acid, p-
dimethylaminobenzoic acid and p-diethylaminobenzoic acid;
and the 1like.



formthe colored |ayer on the TFT liquid crystal drive substrate by

l'i thography. The stripping liquid used to neasure the degree of smelllnﬂ

is selected from 20 ( 1) a mxture of dinmethyl sulfoxide and 10 JA 2%3
N-net hyl pyrrolidone, ( 2 ) a mxture ofzjan organic sol vent and di net hyl

sul foxide , (3) a mxture of an organic solvent and an am no conpound, and

(4) a mixture of Fromrigssivieomits qheodluand Rp al ey lsanzanesi fani ¢
aci d. Exanpl es of the organi ¢ solvent used as a conponent of the stripping

Li qui d i nclitk! RARFEE ReFYRRE e Rt e AneventdlaemE a@ﬁm

hl b | |
30" mononet R arpaf Feufebit o o EHECaG s BEAYE F Mghe kA B Sk O VOO
mono- n- pr opyf aatmmxpmds@bemig)hycmht mnmassémmlanatdmﬁin@bmﬂpmﬁl@ ycol

di met hyl eth th | di ethyl eth t hyl | ycol. di - n- |
cther | 8t hy Rl Srotef AReAndEanyhes: B StHLBE U GRSy

ether, 1 &éf@kﬁ&@%@%l%@mﬂceaﬁialeﬁc%um%aﬂmh Qt'aﬁ'&no%%{at%fne

gl ycol nono-n-propyl ether, diethylene glycol nono-n-butyl eth
di et hyl ene b+@®bm0dlnnrﬂpaneihe5 amiephykpﬁetgnvdol3mamﬂnﬂ kﬂ?ﬁﬂ,

diethy! ene glysalediaf b5 oRuhngl o5, pALELNLERS Aot HoU oy bty

ether,triet ne g ycbl “nonormnet rréet noet hyl

ether, tri eﬁxhtyimigiyaﬁé paﬂeiaumaemyl petlierred.i eAinyhepﬁeﬁbmolare
mono- n-butyl ether, triethylene glycol dinmethyl ether, triethylene glycol

di et hylloet H@Fef%ﬂf%@h?/?eﬁléeaP}CSFOHP AOBEappLng: RELNeRd POt oA @he
gl ycol %yﬁoaa&sﬁ hh{déﬁﬁﬁégﬁanlai" Ldas Smn%gmg%ro&h' goet hyl ene;  and
Exanpl es o e

t he Ilke amno ¢ ound used as a onent of the
stripping Ipaptibmhcrhﬂepneﬁeerhdnolanlne diethanolanlne tri et hanol am ne,

triethylam ne, 5 but di azabi cycl 0- 7-undecene and t

ke, Exanpl o5 of T EBAE PHERDANCARERE f ey i be BER8 AERRRIOB t he
stripping lifukémbigatdénpPonoekyl Benmepesul fonic acid, _

p- n- nonyl benzenesul foni ¢ aci d, p-n-decyl benzenesul fonic acid,

p- n- undécyl benzerERBMOWE 2§ %‘Fd’rwcdéﬂéé‘?l penpened it prief eakiLy
p-nt ri decyl AERAaP ALY © izl BERES b&gd?6y+:i?§”&g”féé‘+ MoHLLa A Ghipld the

like. IIIustratlve exanpl’es of e strippi irqurd 1nclu a m xture of
di met hyl suthake dteadainit:bbmrmélyd;mve)la:dnpmsfsiém\el gvﬂ‘iert aﬂie) amcﬁﬁi'd&)f a

m xt ure of eth | ene [o30) nDno utyl eth n S i de
(wei ght rat¥ ﬁéﬁ&%ﬁg % %ﬁ %baﬁl HF 4hﬁ§$:%ther
and nonoet wwmeﬁm@a%gmbréatm(er% %5)3 sﬁb@ta&h%et@ﬁds to lower.

o-di chl orobenzene, phenol and al kyl benzenesul fonic acid 30 (weight ratio =

55/ 25/ 20 or 60/ 2¢kdpytivesi xther Hfalpérl"tmlah% Hylddiie o i @XMz ene,
Prencl o SLEAPERSEIEEH) LA 8L R AP Ea LU0 G S 20 e
pigment derivatives exemplified by copper phthalocyanine
derivatives; fillers such as glass and alumina; polymer
compounds such as polyvinyl alcohols, polyethylene glycol
25 monoalkyl ethers and poly(fluorocalkylacrylates); nonionic,
cationic and anionic surfactants; adhesion accelerators such
as vinyl trimethoxysilane, vinyl trlethoxysilane, vinyl
tris(2-methoxyethoxy)sllane, N-(2-aminoethyl)-3-
aminopropyl - 'methyl-° dimethoxysilane, N-(2-aminoethyl)-3-
30 aminopropyl trimethoxysilane, 3-aminopropyl
triethoxyslilane, 3-glycildoxypropyl trimethoxysilane, 3-
glycidoxypropyl- 'methyl dimethoxysilane, 2-(3,4-
epoxycyclohexyl)ethyl trimethoxysilane, 3-
chloropropyl methyl*dimethoxysilane, 3-chloropropyl



~ 0 ~a,N 2003 40 with the stripping |iquid becones saturated when the
degree of swelling Swis to be neasured, which differs according t
conposition of the radiation sensitive conposition, the type of str[bﬁﬁhgm3
liquid and the like, is preferably 5 54p 60 mnutes at 60C. The dielectric
constant of the colored layer formed fromthe radiation sensitive

conposi ti Ortf%iméiﬁoﬁéffaﬁe' ”S! el'ﬂé’tHHci: lBRgP%EQW t%Qszrtﬂ r%l{cfm

preferably 7 or less, particularly pre era
transi st or arfd (-’»'Fﬁl‘é)rc@q:ltmpﬁqm (urchmya$halxy6d.§phaay alnw.onltiamtsgsachoisor ed

| ayer with ved Iec 0 I|a|I y. W t hout a

di spl ay faf%ﬂf €E§ﬂggﬁ é%%i g gtﬁgﬁy}ﬁ Fﬂ8 pQP % théilon of a
portion t0Hﬁ‘&}?fbl’{@fhéﬁgeut'@f:abESmeﬁp}Qh.gﬁé aﬁéo?éb@r\éolsbar& ra%g'ﬂdj/it?{y of the
colored layer formed fromthe radiation sensitive conposition of the

present 3i n\kahthﬂSTmebhEleZabysirQﬁIEhSZEM ob- mﬂerope@mmmmamcm or
nor e, chh reféarallgj%( 1g1' %igp Oruﬂon in filmtransistor (TFT)
col or I|qU| ot % W bedt Ray 8 ﬁesgﬁ &52F o1t ed | ayer has
high reli atpd»l}t'a/cwléii@élt Bedtsphaychai huheraduagd aenitiie swJH Wit i oni ng of
pi xel s to which voltage has not been applied. The dielectric constant and

vol une resiktl viazokis{arcteoheraenerAyearbaRibeideds @ndd 2aPHedivIa&e - f or
exanpl e. i%{%@%ﬂé§%a§'9“d?f€§$%¥¥§%898ﬁ9§k&i@n bRaCleq 1%y & Substrate

covered w thin romumor alumnumin accordance W th
t he abdve mmﬂxmnbnd prebaked to forma coating film The entire coating

[L1m 15, exposcd b d o0y, GO ROSL: DREL, | TREMPu o8l pedlaysl, o (e <0
lnvention comprises the above colorant (A), alkali soluble
resin (B), polyfunctional monomer (C) and
photopolymerization inltliator as essentlal ingredients and

15 is preferably prepared as a liquid composition by mixing a
solvent.

Any solvent is acceptable if it disperses or dissolves
the components (A) to (D) forming a radiation sensitive
composition and additive components, does not react with

20 these components and has appropriate volatility.

Illustrative examples of the solvent include
(poly)alkylene glycol monoalkyl ethers such as ethylene
glycol monomethyl ether, ethylene glycol monoethyl ether,
ethylene glycol mono-n-propyl ether, ethylene glycol

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

30 propylene glycol monoethyl ether, propylene glycol mono-
n-propyl ether, propylene glycol mono-n-butyl ether,
dipropylene glycol monomethyl ether, dipropylene glycol
monoethyl ether, dipropylene glycol mono-n-propyl ether,
dipropylene glycol mono-n-butyl ether, tripropylene glycol



appropriate size is forned on the obtained colored | ayer by vapor
deposition to forman upper electrode. The col ored | ayer of a porti

devoi d of the above upper electrode is 1 0 J~'~ 2003 41 chi pped d¢¢J9%2W3
expose the underlying netal thin filmagl nmake it as a | ower el ectrode. The
capaci tance or resistance between the both electrodes is neasured to

cal cul at e tihencietkylrétheonahdntrapdopplene gegieli mohyethyilheterdored 5

| ayer. The reen_and bl ue Eixels forped fromthe radiation sensitive

ed
conmposi ti on B‘PiYﬂéllﬁY%E%ﬁt Il¥geht MBRORANE LeREBRIFe ALt GRS SUHbRTNess with
a surface roughNess giyedi- moRbmbEAF1L é@hZQeaESEH‘té§U£aftﬁ9?§;r1%U%J1 § ;_ai

used herein neans Ra defined by the foll ow ng expression
~y~dx (5) Ondaoebkydiethdr iasetiadeavdiaybyilenghgkrsol Aoradmatchyl ediitear | i ne

i each_pixel L i | engt h s the dist ~) i
The' conPor TPEAEF: | RASBLPR oOLvPBTORABE b 8 tharaaca @i tion

coor di nat espirapPl ERASYLEEBMN mbRBAERNGL 8ehePNacéPadR ARR PYdRffenal! ue may
be used as the nmeasurenent length L in the above expressi on but preferably

about 1 to 9bveed meneathpleetheri agehaiten, othersethecs souyhreess Ra of

Tocs | e SEoBbTIERE dredn haRbebEic bRy cBtsEhRAeRTIAY (he pr esent

i nvention ahétigesebiysucbhéact aisthiylehe gageent ddlittiylofe e clorant (A)
in the radiation sensitive congosition, the particle dianmeter of the
pi gnent Ocontef FRAYAROfREaR 6| bphAReSt RBCANBEnMesPYLhe thy Lokttt yrer i zat i on

ool yT onct | ST -vanenarCe - APPRERERS! AR e R kRN e S TS 2k 11 ¢

val ue uncomllkybnestgrsi such psemethply2ahygdrok§propionate and ethyl
2-hydroxypropionate; other esters such as ethyl 2-
hydroxy-2-methylpropionate, methyl 3-methoxypropionate,

15 ethyl 3-methoxypropionate, methyl 3-ethoxypropionate, ethyl
3-ethoxypropionate, ethyl ethoxyacetate, ethyl
hydroxyacetate, methyl 2-hydroxy-3-methylbutanoate, 3-
methyl-3-methoxybutylacetate, 3-methyl-3-
methoxybutylpropionate, ethyl acetate, n-propyl acetate,

20 i-propyl acetate, n-butyl acetate, i-butyl acetate, n-pentyl
formate, i-pentyl acetate, n-butyl propionate, ethyl
butyrate, n-propyl butyrate, i-propyl butyrate, n-butyl
butyrate, methyl pyruvate, ethyl pyruvate, n-propyl pyruvate,
methyl acetoacetate, ethyl acetoacetate and ethyl 2-

25 oxybutanoate; aromatic hydrocarbons such as toluene and
xylene; amides such as N-methylpyrrolidone, N,N-
dimethylformamide and N,N-dimethylacetamide; and the like.

Out of these solvents, propylene glycol monomethyl
ether, ethylene glycol monomethyl ether acetate, propylene

30 glycol monomethyl ether acetate, propylene glycol monoethyl
ether acetate, diethylene glycol dimethyl ether, diethylene
glycol methyl ethyl ether, cyclohexanone, 2-heptanone,
3-heptanone, ethyl 2-hydroxypropionate, ethyl 3-
methoxypropionate, methyl 3-ethoxypropionate, ethyl 3-



According to the present invention, there can be 10J~," 1! 2003 42
obtained a color liquid crystal display el enent which can suppr ess 4 g}aﬁi N 2003
i nfluences such as ( 1 ) the bleeding of inpurities fromthe colore ayer
into liquid crystals due to an increase4n the contact area between pixels
and liquid crystals and 5 (2) the poor orientation of liquid crystals

caused by tdwhdopghepeenaté| agegsethybi 36 tans wﬂrtghpt% iiegatfd oma di splay
failure such as burning or nonuniform display y control [ing the surface

roughness FRtefl t&@ﬁﬁt@l sl f3rtield aaedia tithe DrRENd o ozaadiet i \Jemﬁm?sl tion
or 20 o LL4BE gt S Ebgagale KNSy B3R 05 L oot

di spl ay device avl ng pi ansm ssi on

t ppe or refbiegtats, tnHteyl butg raad ahlost BEDShiwea €6 HIAS ipriede f108d a
color liquid crystal display device of the 15 present invention is also

useful Por FFRMH the rﬂ%@%%ir%%r%mr}u%%?w nﬁéémﬁpékﬂaﬁpﬁ}b’ét@l@n‘@hts
color sens a(ﬂ‘glaﬁgrf 11kg. The follow ng exanples are provided for the
pur pose of furt Tustratl ng the present invention but are in no way 20
to be taken as | iThe iabgpveEsaipents Mdy hmmusedbglonegdt iof cam®Eimzi owi ght
ratio) mxture of C. 1. Pi grrent Red 177 and C. 1. Pignent Red 224 as a

col or ant 2§é AWO 7F JBPF€ by wei ght of a methacrylic acid/N

phenyl mal ei mi de/ hanzyt e PELD AN iﬂﬁﬁﬁ@g@ﬁvm%m% WeRlA/ 5tk rgi@
copolymer (weight ratio = 15/25/35/10/ 15, = 30, 000, M =710, 000 ) as
an al kaPi svthere dﬂésﬁxw( &thego paaett@nmlawﬁtg:me.oﬂsmp@emm quamqﬂc 30

h I
zeggﬁgw 5. e rret h FP?/:II’]% 14(‘1(1 nor p%{%rrﬁgd&h(e%ln)qg% aﬁj'ghzoe?%gvflaq}EOhOl

phot opol yrrBdermjl oaceﬂateat ethyD) bafidoateQ0dpathylbyxadiadie, afigtiopyl ene

gl ycol mononethyl ether acetate as a solvent were m xed together ~ 0 JAN

2003 43 to mpkpate. aY 1huineriackene oretankene vearbapater i BHOpRiene

<formation é”eﬂx%@rY&‘{Qaé{:Oét%lghée!;lﬂ}éBiWﬁoIBEhlah‘}‘i' 4RIV (A ) Was

coated on the surface of a substrate produced by formng a silicon nitride

film516n the wsedate o@mhirrstrionquwhcrc;ast ablyeinte substrate with a spl n

coater and prebaked in a cl t 90C fo Q utes t rma

thick coating fil e'l%é Vé%lfrfe:'ggrr}1 Q'? qrv rl;ets\}vas %o%o ucfetd) af‘Jg Xoliil or

t enper at ur eipngohbeEn&0BbH NGET tWwen MSmetposed to ultraviolet 10 rays having

wavel engt hs of 365 nm 405 nmand 436 nmw th an ex osure armunt of 2,000
%ﬁrfbo'?ré’taéﬁ:r Ay lamt

J/n2 through a phot@fRnfsiofgthenfohverts Pl &eMst r at e
was then deyet opgdalyy FEBRYSEAERI Ehﬁtotiiethot%.qu‘a%nsto'd# laqm %he

t et ramet hyl anmoni um hydroxide at 23 C for 1 mnute, washed 15 in ultra-pure
wat er and ob'cprwbn\enhsaexclitﬂéngather soilvends Oﬁoihebaiogmqsi@mi eb® oven at

220C for 25 m r r f - %e

substrate. % %31%0% eil:l%ne 6k‘?)‘l:%éIpaaé:rtﬁI‘acil“§]t'V\£/a’l's geeir%ee(f%q?fouglﬁgaﬁao% I cal

m cr oscope, fzt-dsm 'dkwe{rmawpointesoﬂueomabnatltqbamﬁvsctaZﬁJﬁrtyc hef stibst r at e of
an unexposed 1Ej'%jr_tl on. um squar e through hole was fornmed and the

adhesi on of°R %%@aFﬂ@aab'F?Bl §9P81Fﬁ¥esﬁﬁ P18 excel | ent. When the
vertical s t i t KN the colored | ayer was observed
by SEM the taper ang e was

25 The radiation sensitive composition of the present

invention is used to form a colored layer on a drive substrate
having a thin £film transistor (TFT) for a thin £ilm transistor
(TFT) color liquid crystal display device formed thereon by
lithography (to be referred to as "TFT liquid crystal drive
30 substrate” hereinafter). The term "colored layer” as used
herein means what includes only display pixels, only a black
matrix or both of them.
The method of forming the colored layer on the TFT
liquid crystal drive substrate will be described



25 The surface roughness Ra of the pixel neasured at a neasurenent |ength
of 10 mmusing a tracer type surface roughness neter (Al fastep 500 O[LJM 03
Tencall Co. , Ltd. ) was 25 ~. Wen the pixel surface was observed1t Foug
an optical mcroscope, the roughened sw5 ace was not observed and the 30

pi xel had excellent surface snoothness. Wen the degree of swelling Sw of

t he pi xel dte:aqilmﬁtenasured by i nmer si ng it in a m xture of dinethyl

sul f oxi de and N-rreth rrolidone (wei ratjo = 60/40 ) ( of Tokyo Chka
Kogyo Co., Ltd.) %ttt RN IR Sk .ﬁ 3“’4‘-’19 a PP} 4oN YRR 44
When a pi Xeﬁi}?éi@Yalf:QrHEdbé”fBPﬁe&aEE EEEB%V £8fmd@Soh ReG s, gised

and | am nated with a substrate having an I TO el ectrode fornmed thereon by
sputtering a d'§i¥ ddimsi & qmmnahrﬁriet%cauhmﬂnqte«m @ plubst tat ¢ havpiange! , t he

anel 5 shovved excell nt characte stics, wthout, a displa failure

I.O ExanpPe 2 %ells“g B 2% %5?% f?\ﬂl Yrig %}f’hé&ﬁ?% fAncC .

Pi gnent Redtrie?élﬁrﬁ&e lof Pheneri v&ashAd ace %scﬁbﬁﬁiﬂbdloaﬁé\)a 17Q§LPfét s by
e

wei ght of a nethacrylic acid/ Nphenyl nal ei m de/ benzyl nethacryl ate/glycerol
nmonomet hacrsadtat Loy reers topve \erMPesbt tor ¢entialning/ 283 5¥xaipke, My =

g?pgg?ae?@h{ %&g%i%’iﬁé%% e%i?l?[léhgggggle ‘-Te trﬁdlg(%‘a non(a)l?ref %/jwe htpa?Is

by wei ght qireoameédnytole{répéﬂatbythm s):mheny:l ]ttommplaolddmﬂrmyOairm 1l as a
phot opol yneri zation initiator , 15 parts

B D D T SRt BF petbo AL TAS AL Hh o 3osAd diR1 a0 VI QneR & by
wei ght of %M&rﬁé‘?k@r?’&ﬁb g’i‘&%@%t@}({heérh%ﬁk%qq_t éé@eé.‘ép@rsf’&‘(ﬁ@s)d(ﬁ@ m xed

together to prepare a liquid radiation sensitive conposition (R2
<f ormati on amdl mmdweaamounekppszél partign ofh ther gpasfingt £ipm- and ethexl

pi xel s was for g ES substrate an% e& g i n_the sape manner as
in Exanpl e B° %F( ‘lih P tREM ABuPETEEnB6s R @Kﬁ%s it pface of
the liquid ﬁz@ém@sefmgﬂealiﬂatté%en i phbaonadkPhxed raid aypaBeePRSESY ed

t hrough an optical mcroscope, the devel opnent residue was not observed 30

on thel§ubsﬁq1§l‘%n©fpid¥ﬁ3tﬁ1@ﬂ§’o§éé°p%rﬂﬁwr%fPG? GRredngr e fmreugh hole and a
5 pm squar %ﬁ’g‘?Q&' elere formed and the adhesion of the obtained

pi xels to t e su ate was excellent. Wen the vertical section of the
openi ng exi st ent Subséguentlbyedal dyguidaradbesiondseps3ENvet he t aper angle

composition containing a green pigment dispersed therein and
a liquid radiation sensitive composition containing a blue

20 pigment dispersed therein are coated, prebaked, exposed,
developed and post-baked in the same manner as described above
to form an array of green pixels and an array of blue pixels
on the same substrate sequentially, thereby making it
possible to obtain a color liquid crystal display device

25 having arrays of three primary colors, red, green and blue,
disposed on the TFT liquid crystal drive substrate and a
through hole or U-shaped dent formed in the drive substrate.

A black matrix may be formed in the same manner as the
above pixel arrays.

30 The TFT liquid crystal drive substrate used to form the
colored layer 1s made from glass, sllicon, polycarbonate,
polyester, aromatic polyamide, polyamideimide, polyimide or
the like. The substrate may be subjected to a pretreatment

such as chemical treatment with a silane coupling agent or



1 0 JAN 2003 45 was 40 . The surface roughness Ra of the pixel neasured in
the same manner as in Exanple 1 was 30 Vii, the roughened surface wap 01003
observed, and the pixel had excellent surface 5 snoot hness. Wen t he degree
of swelling Sw of the pixel array was qﬁgsured by immersing it in a mxture
of dimethyl sul foxide and N-methyl pyrrolidone (weight ratio = 60/40) (of

Tokyo Ohka ¥9gy91 -1pi5§m£ 2keQ®eh®!, 19 ”bﬂﬂ%gﬁg Wf?%é%l 7, 10 Wen a

pi xel array formed in the same nmanner escrl ve Was Used and

| am nat ed mWapoa-phbserHEechaanmgvauuumOdebesﬁmdda barmmhtlnk&stby
Sputtering o gro uce a panel and electricity was applied to the panel, the
panel showeW®®%E®Ft ent display characteristics without a display 15

failure. Exanple @, Rdakhe m%ﬁ@agbawatﬁo&%e%éﬂ\@w@tca@d )t 1By € of
C. | . Pignment Blue 15: 6 and Pigment Violet 23 as a colorant (A ,

75 part$ byth\félglhbsbraherre@nalspylrtlétacCdﬁzlngdsu@ﬂetalwlrozmtional

th late/b t | = 15/ 70, Mwv =
25, 000, " hn 0361880 ERELaFORFERS: SE0RRITCorBERRY ey RS SRS vei gnt. o
di pent aeryhtrit ol Thexaatépnaé € @ coRlnd Uns tgrard r4apnprer1 (1@ 165 Harts by
wei ght of 2,2'-bis(2-chlorophenyl)-4,4",5,5' -tetraphenyl 1, 2

bi i ni dazol emexe PPRbeopRLY ner 2 ZER i P it ipétréric(@)arlar mqun@blmlw of
4, 4" -bis(digth | h 3 ts b
s (digghyl g{:ﬂolﬁeﬁégﬂgegﬁn‘fﬁﬁ @ﬂléﬂhggan)é%&%?:ggﬁer%%&g{mr parts by

wei ght of 2-nercaptobenzothiazol'e aS a rercap and 700
parts hy wei ght ofh¢tradilatienghyedtobormehleydobbied 1ageiral e sk part s
by 30 wei ght_of ggclohexanone as solvents were m xed to ether to prepare a

Iiquid radi P8V Sehele inRY Lotbsra Vil ¢ BIaY St driafal I8t Imfsts on of

pi xel arraygiectron beams, X-rays and the like but preferably has a
wavelength of 190 to 450 nm.

The amount of exposure to radlation is preferably 10

15 to 10,000 J/m’.

The alkali developer is preferably an agqueous solution
of sodium carbonate, sodium hydroxide, potassium hydroxide,
tetramethylammonium hydroxide, dimethylethanolamine,
choline, 1,8-dliazabicyclo-[5.4.0]-7-undecene, 1,5-

20 diazabicyclo-[4.3.0]1-5-nonene or the like.

An appropriate amount of a water-soluble organic
solvent such as methanol or ethanol or surfactant may be added
to the alkali developer. The radiation sensitive
composition 1s generally washed in water after development

25 with the alkall developer.

Development may be shower development, spray
development, dip development, puddle development or the like.
As for development conditions, development is preferably
carried out at normal temperature for 5 to 300 sec.

30 The size of the through hole of the thus formed color
liquid crystal display device is suitably selected from a
range of preferably 10 pm or less, more preferably 5 pm or
less, much more preferably 1 to 5 pm according to the size

of a pattern corresponding to the photomask.



An array of stripe-like blue pixels was forned on the substrate and
evaluated in the same manner as in Exanple 1 1 0 JAN 2003 46 excegf JAN#H3
the liquid conposition (Bl) was used in place of the |iquid conposition
(R1). When the obtained pixel array wagbserved t hrough an optical

m croscope, the devel opnent residue was not observed 5 on the substrate of
an unexposed portllenveAtiGafinseqtuior ¢hraaugpehndng passéatned g thhes
adhesi on of_the obtalned pi xel s to the substrate was excellent. Wen the

vertical sd@iRsf GokoredgaretyiaxfecRntrapesatdas that ‘llh%/elre%fsh Sser ved
by SEM th%@%t@dwlﬁa/@slé%ma&e@ech%ﬂfﬂ&ef glggé}P%%g 1Rg ¢ %}e s | xel

neasured in the sane nmanner as 1 n Exanple the rou surface

of the pi xeind/vaﬂlamtthmgmgleed f ek @ oy |a1 sd:h:ah@dhte&d.alel ebhnﬂdﬁlaige an

snmoot hness. Wien th degr e of vvel lin %( the BI xel ~array was 15
nmeasur ed by*BEfife P& ’ﬁnte ﬁea P&t & 7B the irp side

N- et hyl pyrd@'ﬁlf@ﬂ%:édﬁi@hété alBé%ef@Qfé@ io(agf Iabiée Ghlga cogyo Co.

Ltd.) at 60C for mnutes, it was 2.7 ~. Wien a pixel array fornmed in the

sane mannethessiquakiembd smnal erab L & aﬁm QA n Wlamlﬁlaémﬂis%t rat e
hat 19,20, A REUAELAPEP dPFRHLoRERR BobibbRuble 4 aegn P
di spl ay charact emitsdri Qhewnthbemt afgllesps asmaiméﬁrtman Beanpltaet ti’x&ol% parts
by wei ght of a 65/35 (wei ratio) mxture of C.I. Pignment Geen 36 and

p? ﬁgﬂ*@ﬁpg“pgggeggigg the ITO electrode to the terminal of the
drive substrate underlyilng the colored layer may be blocked
and when the taper angle is larger than 60°, a portion where
the angle formed by the straight line connecting the upper
pattern edge and the lower pattern edge of the section of

15 the colored layer and the bottom side becomes larger than
90° may be formed and the ITO electrode may break in this
portion.

The radiation sensltive composilition of the present
invention has a degree of swelling for a positive resist

20 strippling liguld used to form an electrode, for example, an
ITO electrode on the surface of the colored layer which is
a cured film formed by exposing 1ts dried coating film to
form on the TFT liquld crystal drive substrate of preferably
5 % or less, more preferably 4 % or less, much more preferably

25 3.5 % or less.

With thlis degree of swelllng, when the radiation
sensitive composition is immersed in a stripping liguid for
stripping a positive resist in the step of shaping a
conductive layer pattern to form an electrode (for example,

30 ITO electrode) on the colored layer, the swelling of the
colored layer overlying the electrode pattern with the
stripping liquid is suppressed, thereby eliminating the
possibility that the electrode is cracked and making it

possible to obtain a color liquid crystal display device



colorant (A), 75 parts by weight of a nethacrylic acid/2-hydroxyethyl

nmet hacryl at e/ benzyl nethacryl ate copol yner (weight ratio = 15/15/70Q, =
25,000, Mh = 10,000) 30 as an alkali soluble resin (B), 75 parts bﬂ ﬂzﬁ%mﬁ
of dipentaeryhtritol hexaacrylate as a | yfuncti onal nonomer ( C) , 10
parts by weight of the triazine-based conpound ( 1 ) as a

phot opol ymydzald ki Péhd B Okl re BETP0tparts by weight of propyl ene
gl ycol nonomet hyl ether acetate and 300 170 JA"J 2003 47 parts by wei ght

of cycl ohexanone T telrmetdegree @ fnswelllingétaeused perghn el s deifdmiedd

radi ati on sensi.tiv sition (~1) . <formation gn val_uat i qn of pi xel
array> 5 A Yaﬁi}hei/ %‘?ﬁg‘%’r‘?ﬁb%-ﬂ‘%é@?%%ﬂ BheB 8 ﬁﬁgeaogﬁgﬂ Sﬁrf“ﬁg §Et?§Frate
and eval uatafk iradiet SHEsEREIEIvaScbipES2Rba 1sexmABrskatint ke |iquid

conposition (Gl) was used in place of the liquid conposition (Rl). \WWen the
obt ai ne® pistdirRIng WEubdseehed PPSbligieaneshstpusedl toi foasc@re, the

devel opnent_ 'guf LV e of 0
portion. Aef(?equém sq%g?lztl?%%bl%g% ﬁo%t%sé%?%(giéﬁggt%%tggkﬂé?gﬁ%gﬁﬁqdhe
obt ai ned picwsistdDd dihbveubshstteteoat egoeC! antil\Wna theluaniy od tIRCti on
of the opening existent_ in the col ored Iaxer was_ 15 observed by SEM the

taper angl E9RS shiimgithr theestoipphRgslRIUG PRECPRRcEARESTESF in t he
same nanner as in_;vpganw]@ _1_‘)!@15 ,Eol(m/\t;gle roughened surface of the pixel

was not observed, and e pixe ad excell ent surface snoot hness. 20 \Wen
t he dedbee wifersit ISwg sSwe degrke pExsvedling (W}, Méasis ethebywalmmer sifg it

In a mxture of dinet ul f oxi de N- met yrrqlidon wei ght ratio =
60/ 40) ( of ﬁ?%@f’ﬂd@%‘“j@f% SL“{egL.r}‘)d“h‘% aé'd%ﬁtgrisl%hrﬁ yoiame i‘glxﬁé’se 3.1 ~.
Wien a pi xedurdd a1 IR’ aBdet Nsir8E1 8R4E manner as descried 25 above was used
and lam nated with a substrate having an | TO el ectrode forned thereon by

sputtering to pr R PUNES oRALILRRS | EPFyMOASUEHRY| EHet BegReep®fel , the

EggrerL  Shoveds X Eald o 4EEPLEXaFRROAS! BhbTLYER WhbROthed Aldillied allure.

15 sensitive composition of the present invention is used to
form the colored layer on the TFT liquid crystal drive
substrate by lithography.

The stripping liguid used to measure the degree of
swelling Sw is selected from:

20 (1) a mixture of dimethyl sulfoxide and N-methylpyrrolidone,
(2) a mixture of an organic solvent and dimethyl sulfoxide,
(3) a mixture of an organic solvent and an amino compound,
and
(4) a mixture of an organic solvent, phenol and

25 alkylbenzenesulfonic acid.

Examples of the organic solvent used as a component of
the stripping liquid include aromatlc hydrocarbons such as
benzene, toluene, xylene, monochlorobenzene and
dichlorobenzene; alkyl ethers such as ethylene glycol

30 monomethyl ether, ethylene glycol monoethyl ether, ethylene
glycol mono-n-propyl ether, ethylene glycol mono-n-butyl
ether, ethylene glycol dimethyl ether, ethylene glycol
diethyl ether, ethylene glycol 4i-n-propyl ether, ethylene
glycol di-n-butyl ether, diethylene glycol monomethyl ether,



30 Aliquid radiation sensitive conposition (R3) was prepared in the sanme
manner as in Exanple 1 except that 10 parts by wei ght of the polyfdrciANtlE]
acrylate ( 1) was further used. <formation and eval uati on of pixel array>
10 JAN 2003 48 An array of stripe-like 4gd pixels was forned on the
substrate and evaluated in the same manner as in Exanple 1 except that the

l'iquid comﬁﬂmﬁ&%w@élulﬁsﬂoéﬁh?haeehek.tage&h%iegecmfion (R1). 5
When t he obtained pixel array was observed t hrough an opticcal m croscope,
t he devel opmune -nepropel vehen: dilrsBrilesh ey livies Is mosior-ai-dwfy Jare titreexposed

tion. A th h.h f t he _adhesi f th
bt af ned pi BT HRE Sttt lmethie Sineft chiecibmd it tadu®
radi ation S@Eﬁéfjv@iéﬂﬂgpéhéigﬂ%égi) amaﬁ-gksggvie@th@rt,hﬁi%l%er as in

Exanpl e 3 except that 10 parts by wei ght of a polyfunctional "ne crylate
(2) wasSf urg¥egolidddn-batyfloe thaer ot ried haveneay 1 oo bimopiome thark ayhesn array

of stripe-Ij | X S n substrate.and eval uated in the
same nanneﬁ%%?%ﬁyﬁﬁg%p§%§§g§x%é§§g?ﬁgg ?kggFVqEF&e%éX&&ﬁﬁi@;¥?€é) was
used in pl asen®inpeopylwithexymesethglenBlyly 261 Wi thenobf Rigiah ) xel
array was observed. t hrough an oitical nicroscoge, t he _devel opnent resi due
was not obseriehoherteIteetl r dtBebhyinetRekpostdefbyiess gAvsain square

t hrough hol 0, a S| en0 ihed 3 t he
subst rat o veE r FEREr . SEFLLERI RANESLRPoRL, BIRnOPERPRR" M e
conposildi ontx1@ihybenergppcedl dh-nhbutyireetherer hydriorarben ha 4 dx< ept

that 10 parge by, yel ght, of L0 PRLYLYNSLaORRL k¥ ate (1) wes further
Examples of the amlino compound used as a component of
the stripping liquid include monoethanolamine,
diethanolamine, triethanolamine, trlethylamine, tri-n-
15 butylamine, 1,8-diazabicyclo-7-undecene and the like.
Examples of the alkylbenzenesulfonic acid used as a
component of the stripping liquid include p-n-
octylbenzenesulfonic acid, p-n-nonylbenzenesulfonic acid,
p-n-decylbenzenesulfonic acid, p-n-undecylbenzenesulfonic
20 acid, p-n-dodecylbenzenesulfonic acid, p-n-
tridecylbenzenesulfonic acid, p-n-
tetradecylbenzenesulfonic acid and the like.
Illustrative examples of the stripping liquid include
a mixture of dimethyl sulfoxide and N-methylpyrrolidone
25 (weight ratlo = 60/40), a mixture of diethylene glycol
mono-n-butyl ether and dimethyl sulfoxide (weight ratio =

40/60), a mixture of diethylene glycol mono-n-butyl ether

and monoethanolamine (weight ratio 65/35), a mixture of
o-dichlorobenzene, phenol and alkylbenzenesulfonic acid

30 (welight ratio = 55/25/20 or 60/20/20), a mixture of
perchloroethylene, o-dichlorobenzene, phenol and
alkylbenzenesulfonic acid (welght ratio = 10/50/20/20) and
the like.

The time elapsed before the swelling of the cured f£ilm



30 <formation and eval uation of pixel array> An array of stripe-like blue
pi xels was forned on the substrate and evaluated in the same mannery Ga? *2003
Exanpl e 3 except that the liquid conposition (&) was used in place o '
l'iquid conposition (Gl). 1 0 JAN 200349 Wien the obtained pixel array
was observed through an optical mcroscope, the devel opnent residue was not

observed onyifie tHSitralpditlg A0 qUAAXBEEEHe BOS 4t @Pa t &d Svibdh S IER AEHUgh
hol e was formed, and the adhesion of the obtained 5 pixels to the substrate

was excel | e . S‘Bh#blll@ %WSJDSpﬁ@tbebiyeﬁéugﬁ@ oWh3ch543% fensi @mcomﬁlutg

m xt ure of Pi 9583 / Red.224 as a . orant

(A), 140 par ey évvel 1'5?(% ]Oi; acrydligt&m g%%&‘& %ﬁ'vﬁgylcr?g'lpé) c7Ibenzyl
met hacryl atﬂiglw Qif w@mrM@fd Hng ehe Qaka YRy pres b IRt 0 =
15/ 25/ 35/ 10/ 15 30 Vh = 10,000) as an al kali soluble resin (B)

160 parP b*ipméngﬁ%n‘éFeﬂléEnﬁﬁePyhtrl tol hexaacrylate as a pol yfuncti onal
monomer (C) - 50 ésdfgl%é‘?i‘\f&gg |f:ant of Hx% {:olo ager formed
u &3nd

2- benzyl - 2- di met hyl am™no- 4nor phol I nopheny
phot opol yma[h'rcmttlmel radiation &£Ehsandvé, eﬁmppsitaolny ofeitgled pHeguropyl ene

gl ycol nono neth et her et at as. a_sol vent were nixed together to
prepare a Ii zl'%laliétPBﬁ ?:Eﬂg |1\Pe°E(SJ'Tﬁﬁfs' PPoR R%eré@lﬁg’c@:&rﬁ‘e‘%ﬂ ayer

was formed ﬁéﬂ&éﬁ'ﬁaﬂﬁ%f’eﬁ@ﬂ&@ﬁt 6 Ob (F¥ds | O ATRAIYW & 11k 1Rl BHEdEL
constant and volune resistivity and a pixel array was formed separately to

eval ual@ i tCTRF s galopekiarrdarystal kil sldowWiewi ombavringee airersht  of

dielectric ' Sit R coated

chrom um cof/a;}]ez%wallttﬁm%ﬁ%%%é})@s ggggﬁgggd r{sq'.nargt %%ﬁvl%f oS 'aéﬁﬁejsafsy of
chrom um f ivitidud. £281 pplapupdiaaier edubgdAvghideteaddrG@rion tih )tiwéth a
spin coater and prebaked in a clean oven at 90 C for 10 mnutes to forma
1. 5 pm t hiPeTRtPmEPRFRIOR0CFhar BAFLLPD £R| ¥hiGhsvrdt@dmadasodiaaih t o
room tenpergigi fo@nd the entire surface of the coating filmwas

15 The volume resistivity of the colored layer formed £from
the radiatlon sensltive composition of the present invention
1s preferably 10'? Qcm or more, preferably 10 Qcm or more,

much more preferably 10'* Qcm or more. A thin film transistor

(TFT) color liquid crystal display device having the above

20 colored layer has high rellability without a display failure
caused by the malfunctioning of pixels to which voltage has
not been applied.

The dielectric constant and volume resistivity of the
colored layer can be measured as follows, for example.

25 The radiation sensitive composition is coated on a
substrate covered with a metal thin film of chromium or
aluminum in accordance with the above method and prebaked
to form a coating £film. The entire coating f£ilm is exposed
to light and post-baked to form a colored layer on the

30 substrate.

Thereafter, an alumlinum or other metal thin film of an
appropriate size is formed on the obtained colored layer by
vapor deposition to form an upper electrode. The colored

layer of a portion devoid of the above upper electrode is



exposed to ultraviol et rays havi ng wavel engths of 365 nm 405 nm aw 4@6 B'jn
Wi th an exposure anount of 2, 000 J/nR using a high-pressure nercu J n@
This substrate was then 1 0 .iA'V 2003 50 post-baked in a clean oven at
220C for 25 mnutes to forma colored layer on the substrate. Thereafter, a
circular alum num el ectrode having a diaheter of 1 nmwas fornmed on the

obtai ned cobirsfbh B4 ¢ daldbe TAGHIGLIERAS I AN LR 8115 LEFCAR O

Shi madzu Corp squar e portion~on e al uni num
el ectrode s awtafbowed eletheodeat i The f cdpacbsasce apedretfistanexpose t he
surface of .chrom um_ Subsequent | si | verm[:!)laste was used _to _attach a copper

10 wire to AHe"eSPosRS E%F?a%%e‘é’){feﬁ?ﬁmiﬁ SRAGUTRE &Qpgalciiad oftige

col ored | aypie WOSt PESSUE St HHENaRA HGIURLE 2E818L1T1Yyabel il cvzag%&a&f' I ed
by setting it in a capacitance neter (trader nane: LER Meter 4284A o

Hew ett SPackayeir Co. , Ltd. ) to calculate the dielectric constant of the
colored layer 15 from the val ue. a result,_the dielectric caonstant of
the col ored | ayerlﬁ%geg.'Iﬂre%ggf}r%éﬂﬁlpiﬁ?&ﬁoﬁ%e‘?£§9&?% £33t Ahove
forned col iiats] Byes banMbogitient bedeReVBEesehti AnFelitaloC WavaNt mater
(trader nanme: pA Meter 4140B of 20 Hewl ett Packard Co., Ltd.) to neasure a
current valercehbenh pEriage fHwadhness vikds aagprfage aeugkness 28 The

vol une resiﬁtél}/iigsgf the colored | ayer fromthe nmeasurenent value. As a
result, the volune resistivity of the colored |ayer was 2.8 x 1014 SZcm 25
<f or maibon of pi xXMe ey “SFukinmd uadugimeds diap e P erereimneansiira | | qui d
conposition_ (_R4 was coated_on the surface of a _substrate produced by

forming a F¢FERRANPY TR FRLHPBANENEXBERFELEM0( 54 TFT Iiquid crystal drive
substrate with 30 a spin coater and prebaked in a clean oven at 90C for 10

1 L
Ra=——S |y|dx (5)
L Y

15 wherein Ra is the average roughness (A) along a center line
of each pixel, L 1s a measurement length (pm), y is the
distance (A) from the center line of the pixel to a roughness
curve, and x 1s position coordinates in a measurement length
direction.

20 An appropriate value may be used as the measurement
length L in the above expression but preferably about 1 to
15 mm.

In the present invention, the surface roughness Ra of
each pixel is preferably 40 A or less, particularly preferably

25 35 A or less. The lower limit of surface roughness Ra of each
pixel in the present invention changes by such factors as
the concentration of the colorant (A) in the radiation
sensitive composition, the particle diameter of the pigment
contained in the colorant, the amount of the

30 photopolymerization initilator, and the ratio of the alkali
soluble resin (B) to the polyfunctional monomer (C).
Although it cannot be limited to a specific value
unconditionally, it is preferably about 10 A.

According to the present invention, there can be



mnutes to forma 3.0 umthick coating film Thereafter, this substrate was
cooled to roomtenperature and the coating filmwas exposed to ”'tr,‘?@v%@@tﬂ
rays havi ng wavel engt hs of 365 nrn, 405 nm and 436 nmw th 10 !J X
51 an exposure anmpunt of 2,000 J/nez thnﬂ#gh a phot omask using a

hi gh-pressure nercury | anp. This substrate was then devel oped by i mrersing
ina 0.1 WIBa0e08Sa SOb L1001 Qh15¢€ Ry Lu ' 3 Cfor 1
mnute , was eci&?n 5au€tra- pu:rLg %vat Iéiﬁﬁé dlri?ggg\%i&t %]lgl}ﬁ(rl?lc%ll‘i%gecéluec%rf y, the
substrat e vaspposss balleth f Iuencéssucivas (dt) 22061lkedidly of ddiperitd dor m an
array of stripe-like red pixels on the substrate. VWen a colaor liquid
cryetal di A e ehShed L Sl AdheRe B5TPEARALIn GO M LosmaRRR
substrate wi hife YRR Gy idwvled F2:Q11801H008 S Q! xggee

sputtering and operated, a display fai}%%e didnhot é@%gfg: aé%ﬁ%igx%o
parts b§ welhttlné mo&H/EBiénkaghonr afi diquildt orgsthlsf cGused Riygnem Red
177 and C. 1. Pignent Red 224 as a, colora A 40 parts by wei ght of a
met haory| | C TR SIS AF doF KRN A EPRGE: 17 debfuf pe 1l sblay
nmonomet hacr#a fi @& 8 sCOREh YA lox WBhahl Fodin @15piad Ay ImkYohdiddy = 30,
000, M = 10, 000) as an alkali soluble 20 resin (E), 160 parts by wei ght
of di pent adiyhtFeEEACHeRAIER)PEFcRASOR BBPyPEKELS0 é’lr“\%@nffprﬁﬂm (e 20 parts
by wei ght FQLP t - phqlyi an-l-pne as
a phot opol %&#éﬁﬁ%ﬁéﬁ%%?ﬁ?%rg?ﬂ?bk}giggr ?ékbéomﬁg%g%glggq%%% 271550119

bi s(di @0hyl@m hegdenzophenone as a sensitizes and 1,000 parts by wei ght of
propyl ene glycol nononethyl ether acetate as_a sol vent were m xed together

to prepare a | i quiRe rgb'il%t#W%@ng?}?{?eli:gﬂfbgsFFVﬁﬁa@-Rg)"-.SPJﬁ_é’aQﬂVél%t of

di el ectric Mﬁ&'ﬂmxéﬁ TRl Yt Q%Pééﬁ'me?&ﬁ%%% 880 £\ e alin Af; S spl ay

per f or mance> A colore ayer was forned in the sane manner as In E&arrpl e 8

except thattype ¢rcquefilechposi tvpa @RE) thesradddtilonplsereidfiveie |iquid

COMPOST {1 O diide 1 £1 BRI LhTofl PLESIE GRS A0y HBLHER SESliVitY
15 present invention is also useful for thin film transistor

(TFT) color image pick-up tube elements, color sensors and
the like.
The following examples are provided for the purpose of
further 1llustrating the present invention but are in no way
20 to be taken as limiting.
Example
Example 1
100 parts by weight of a 65/35 (welght ratio) mixture
of C.I. Pigment Red 177 and C.I. Pigment Red 224 as a colorant
25 (A), 70 parts by welght of a methacrylic acid/N-
phenylmaleimide/benzyl methacrylate/glycerol
monomethacrylate/styrene copolymer (weight ratio =
15/25/35/10/15, Mw= 30,000, Mn = 10,000) as an alkali soluble
resin (B), 80 parts by weight of dipentaeryhtritol
30 hexaacrylate as a polyfunctional monomer (C), 50 parts by
weight of 2-benzyl-2-dimethylamino-1-(4-
morpholinophenyl)butanone-1 as a photopolymerization
initiator (D) and 1,000 parts by weight of propylene glycol

monomethyl ether acetate as a solvent were mixed together



1 0 JAN 2003 52 stripe-like red pixels was fornmed on the substrate to
evaluate its display performance. As a result, the colored | ayer hag AN 2003
dielectric constant of 4. 5 and a volunme resistivity of 2. 5 x 101 gZ’cm
and a display 5 failure did not occur duying the operation of the obtained
color liquid crystal display device. Exanple 10 35 parts by weight of a

95/5 (wei ghto rgitdSdrdl X1 1{§uPd FadibtioR §ERBE tBlue : -
Pi gment \ﬁoloetﬁé ag a colglrlant 10 (A)O, 1%% pgs:lr!tvs’é géﬁlv?gisght?%g’f Qéu)'.

met hacryl i <Heind 2idlydandyevalbhahbohacfybixelbemnaly>net hacryl at e copol yner

wei ght ratio = 15/.7 = 25..0Q0 < 10,000),. as an .al kali sol ubl e
ﬁesi g (B), 150 pﬁ%ﬁﬂquﬁé{l\%{m&sl&&ﬁ&ﬁayﬂ?ﬁ ?%%tﬁéx ct%ﬂ mf}sced
pol yfunct i asgl a re@meserat€) prédnsetisvpyrvenghly af sidicon nitride film

2,2 -bis(2-chl orophenyl)-4,4",5 5" -tetraphenyl-1,2" biimdazole as a
phot opoPyne?n Adie Svrtdag gfop THY, LBaphd tarystakighkvefsubstrate with

4 - bi's(dl ptiy amiog beneaahenoneas 0 ATLDE.AVAaReR donor, pargs by

wei ght of cap €enzo e as a nercap rogen “donor, 700

parts by weiphites €6 poppyhebe7ghycehisknesrthyng ¢tihar, acetate and 300
parts by wei ght of cycl ohexanone as sol vents were m xed together to prepare
a liquid radi ati oPERATEeTe tohpoSPPsbRAEBIYAS<FRILBAHONEOSM diel ectric

constant, HUNBdILPuPé dH&K Hhe oY 139 eYa! WA | b Ode 8l 3P AX RS PIdBNCce>
25 A colored l'ayer was fornmed in the sane nanner as 1 n Exanple 81 except

that the | irays havwbogi vavelé¢r@ihsacfudéd nm,pHhaSenof amide 436quind with
conposition (R4) to neasure jts_die tric constant and vol u resistivity
and an arraE§/rg o‘?g%?sf‘l%ee-?‘?%‘é“ |%%d%1é<§§55%8% e o (?hp?‘r?éco mjirl%ﬁienSEo 30
eval uat e it 1@l pive petifor mapearyAsampl.esThis, stibeteater @dsl apen had a

dielectric constant _of 4. 8 and a volune resistivity of 1. 8 x 101 SZcm and
a di spl ay fA8VekePred dbYiolmBeEELnguinng Pd Whér 3AUSPUSt SHtdRmitfed col or

atone SR ASPAP R EE pydrleras af O3 XSS Cufiilg B
Pi gnenf5Yelirow1tsta guire ow tvm@nd Arled50iphrasrby Theerpafoéra etwesrylic
o L SN TELDSEL I SISO o B DL 8 SRR A8 S )
150 parts kyn vweiehy of sdtpepeariybt Freliobikeisachy ltilee sabstre/f uncti onal
monomer (€ ) ( ]i\?hgl? rtthsetc)) tvz\ﬁin%rclit pgieahgrg;;aéégeégsaesggegthlpzqgggh(ariL )
optical microscope, the development residue was not observed

20 on the substrate of an unexposed portion. A 10 pm square
through hole was formed and the adhesion of the obtained
pixels to the substrate was excellent. When the vertical
section of the opening exlistent in the colored layer was
observed by SEM, the taper angle was 55°.

25 The surface roughness Ra of the pixel measured at a
measurement length of 10 mm using a tracer type surface
roughness meter (Alfastep 500 of KLA Tencall Co., Ltd.) was
25 A. When the pixel surface was observed through an optical
microscope, the roughened surface was not observed and the

30 pixel had excellent surface smoothness.

When the degree of swelling Sw of the pixel array was
measured by immersing it in a mixture of dimethyl sulfoxide
and N-methylpyrrolidone (weight ratio = 60/40) (of Tokyo Ohka
Kogyo Co., Ltd.) at 60°C for 10 minutes, it was 3.4 %.



10 as a photopol ynerization initiator (D), and 700 parts by wei ght of

propyl ene glycol nononethyl ether acetate and 300 parts by wei ght O,L IAN.]
cycl ohexanone as solvents were m xed together to prepare a liquidr & ép gq;i
sensitive conposition (G3). 15 <neasurdent of dielectric constant,
formati on of pixel array and eval uation of display performnce> A col ored

| ayer was formed When e phiel nrrey &ermed Ekanphe Samecwphnelrafst he |iquid

reacure |t Qo iird BBeV an e Barin Jepb e AL A TS e e p ARy o

stripe-|i kergremn ﬂ@&i@d@&&ﬁfwimd&ﬁ bSURBtaled- 10 @A dd &
di splay performance. As a result the colored |layer had a dielectric

const ant ofPa!PeJ? and %%Fﬁh%iﬁés‘t’%?l%??%/iéﬂ o the panelgoiheaP@neldi spl ay
25 faily te Q6E d | liquid
ai sg-{divé}i’ REEUf e /{g&’ éieis a@ff‘ éﬁ]l%bove soéiéé“%uh fH & iy ' 94!

crystal ay devi ce. e radi on sensit
corrp05|t|orfa1flum present invention enables the formation of a through
hol e or &&g ﬂ dent, does not produce the 30 devel opnent residue at the
time of de and has excel |l ent adhesion to a TFT liquid crysta

drive substrate qrbfb ?)Ia%sssrb Valbegnti b & Uy £ (Qve':l HtC%t'l'o”h&?ctdeJ

Therefore, the radiafion sefsitive conposition of resent |nvent|on can
provi de a mi'gﬁ~defPh9meoh Retti1771amd CAL} RPigmeBy Rﬁ:@ﬁr?qua‘sla yodolrant i qui d

t di i te ! 2003 55 What i
g[g?nggo 5 X fyﬁﬂfé%§§?¥g Ys@%g?ggvgggghﬁ§§§?°5xlﬁﬁl ﬁigggﬁrises (A g >
col or ant ( ﬁh&ammf@id@dem@huﬁlanéeﬁaary(taeeygayp@hysuunct i onal nonomer

and (D) a photopolynerization initiator,_and is used 5 to forma col ored
layer on amQpsiethackplabe/sE¥EeRet RPROLVMATt (WRISBEorattoT) col or |i quid

crystal di sp 2% 484} £6/15, Mw = 30,000, Mn = 10,000) as an alkali soluble
resin (B), 80 parts by weight of dipentaeryhtritol
15 hexaacrylate as a polyfunctional monomer (C), 20 parts by
welght of 2-methyl-1-[4-(methylthio)phenyl]-2-
morpholinopropanone-1 as a photopolymerization initiliator
(D), 15 parts by weight of 4,4'-
bis(diethylamino)benzophenone as a sensitizer and 1,000
20 parts by weight of propylene glycol monomethyl ether acetate
as a solvent were mixed together to prepare a liquid radiation
sensitive composition (R2).
{formation and evaluation of pixel array)>
An array of stripe-1like red pixels was formed on the
25 substrate and evaluated in the same manner as in Example 1
except that the ligquid composition (R2) was used in place
of the liquid composition (R1).
When the obtalned plxel array was observed through an
optical microscope, the development residue was not observed
30 on the substrate of an unexposed portion. A 10 pm square
through hole and a 5 ym square through hole were formed and
the adhesion of the obtalned pixels to the substrate was
excellent. When the vertical section of the openingexistent

in the colored layer was observed by SEM, the taper angle



2 . The radiation sensitive conposition of claim1l, wherein the alkali
soluble resin (B) is a copolyner of (a) at |east 10 one photopol yrm{]bzablﬁ]
unsat urat ed nononer having one or nore carboxyl groups in the nolec JANAHI
(b) at least one nmenber selected from tgie group consisting of nmacronononers
having a nono ( nmeth ) acryloyl group at a termnal of a polymer nolecul ar
chain, N pagd iqgr substituted nmal ei m des, 2 15 hydroxyethyl (neth)acryl ate,
benzyl (meth)acryl ate and gl ycerol (net h) acrylate represented by the

foll owi ng for rruI ahel purfpaezcongbpn@ssCcRia 96 Mi(:_n_e)l GEGHITderigl tHRL s a

of ‘crarm 1 At el raiindor oSREAQH "R PR Rehel e

gr oup- cont adeH rtgo*mméaﬂ%d( | and 4ehd hpikadi ﬁhdoéxéétl&bh*tV%u@:Q'%S' tion of
claim 1 wherein 30 the alkali soluble resin (B) is a carboxyl

group-c ent EMAIHRNRYHY yner (11). 5 . The radiation sensitive conposition of

claim1, wherein i.opal | ast..one rrenber

sel ected 10! %%b%?%gg%%tgm ?ﬁesgggggﬁéo%g %lﬂrﬁsge ngi)Jte%‘ apsropane

gcrél/_lhat e, dmeafat_ {saered Moy timimetrrsiiagr ;Htaln amdlmhlpesntoa?eﬂ)mimthw sﬁ&)fmr@é ate. 5
: e radiatjon si.tive osifion o erein the

phot opol ymf}r}dzgt'f%ﬁﬂ WFEP@‘S‘ :g@h{: %né%?ogew%l&l’%@ﬁ%m t he

group consixddyw @. ANLE&ES O@iae@@n@ £68PPUNAi nkik b, dazoka sconmeoynd and

triazine compound. 10 7 . The radiation sensitive conposition of claiml,

wher ei hot he phot dlSy merpial Aryay tf%ﬂtmd(b) FBe asanenin@aneire asonpound and
furt her ’Hejﬁ}é?it?e&&%%%é’ﬁ%d artt 18R nb a3 A aSEISL {4 e ARG 11 On

of claim?7
an ITO electrode formed thereon by sputtering to produce a

panel and electriclty was applied to the panel, the panel
showed excellent display characteristics without a display

15 failure.

Example 3

55 parts by welight of a 95/5 (weight ratio) mixture of
C.I. Pigment Blue 15:6 andC.I. Pigment Violet 23 as a colorant
(A), 75 parts by weight of a methacrylic acld/2-hydroxyethyl

20 methacrylate/benzyl methacrylate copolymer (weight ratio =
15/15/70, Mw = 25,000, Mn = 10,000) as an alkali soluble resin
(B), 75 parts by weight of dipentaeryhtritol hexaacrylate
as a polyfunctional monomer (C), 6 parts by weight of
2,2'-bis(2-chlorophenyl)-4,4',5,5"' ~tetraphenyl-1,2"-

25 biimidazole as a photopolymerization initiator (D), 6 parts
by weight of 4,4'-bis(diethylamino)benzophenone as an amine
hydrogen donor, 3 parts by weight of 2-mercaptobenzothiazole
as a mercaptan hydrogen donor, and 700 parts by weight of
propylene glycol monomethyl ether acetate and 300 parts by

30 weight of cyclohexanone as solvents were mixed together to
prepare a liquid radiation sensitive composition (B1).
<formation and evaluation of pixel array>

An array of stripe-like blue pixels was formed on the

substrate and evaluated in the same manner as in Example 1



15 the photopol ynerization initiator (D) further contains at |east one
menber sel ected fromthe group consisting of an acet ophenone conpo%q9¢ﬂ€gm
triazine conpound. 9. The radiation sensitive conposition of clai 3
20 is capable of formng a through holggs large as 10 umor less in a
colored layer at the tine of formng the colored layer. 10. The radiation

sensitive cormast t194r ofhé! pighia wbmpestient PB1§okALEdsledy 8 RAS & degree
of swelling for a positive resist stripping liquid used to form-an
el ectrode off tHee sbiqat@ opmposdbionedBl) .11 . The radi ation sensitive

composi Uon of chaldh natR SR 0ptHE.c el oas A Uats dises dheltslile

constant of 10 or ess af’i on s nsitive

1, wherei n dpelo£l iedlosergid Othel déve DpEiie g r@glﬁlﬁﬁwabsméb@tfé&ef@ﬂ | ayer
i's such trapezoidal that the length of its bottom side 1 0 JAP;, 203 57 is

smal | er 5t hiP tHe | Sppshrate e ?EpUEPHBoﬁﬁQ PF’?JEtéF?QI e PolRedmpyaaagier ai ght
| ine connecty o, 40 HHDE" getkgﬁggadggaagﬂe ﬁ ¥8Y oRALIE eQﬁ:ﬁ:ﬁ}ge&he top
The ra i ve

side of the opening iIs I'at 1 on sens

conposi ti opiteld aton ﬂhe wsebstnatbewasl exedlllaytr. hWhea thbuvertdsiativity
of 1012 S2cmor nore_ . 14. Athin filmtransistor (TET) color liquid
crystal 10 RSP ebviRe RBRGPHBIacXLFERBE Ay EPewmodrhed AGFRI ¥3%m t he

radi ati on ss¥sdivaé@ gfﬂ@@ﬁ|ttﬂg ehpekabiyieORagd @pbve substrate directly or
on a passivation filmforned on a drive

10 The surface roughness Ra of the pixel measured in the
same manner as in Example 1 was 30 A, the roughened surface
of the pixel was not observed, and the pixel had excellent
surface smoothness.

When the degree of swelling Sw of the pixel array was

15 measured by immersing it in a mixture of dimethyl sulfoxide
and N-methylpyrrolidone (weight ratio =60/40) (of Tokyo Ohka
Kogyo Co., Ltd.) at 60°C for 10 minutes, it was 2.7 %.

When a pixel array formed in the same manner as

described above was used and laminated with a substrate having

20 an ITO electrode formed thereon by sputtering to produce a
panel and electricity was applied to the panel, the panel
showed excellent display characteristics without a display
failure.
Example 4

25 100 parts by welght of a 65/35 (weight ratio) mixture
of C.I. Pigment Green 36 and C.I. Pigment Yellow 150 as a
colorant (A), 75 parts by welght of a methacrylic
acid/2-hydroxyethyl methacrylate/benzyl methacrylate
copolymer (weight ratio = 15/15/70, Mw = 25,000, Mn = 10,000)

30 as an alkali soluble resin (B), 75 parts by weight of
dipentaeryhtritol hexaacrylate as a polyfunctional monomer
(C), 10 parts by weight of the triazine-based compound (1)
as a photopolymerization initiator (D), and 700 parts by
weight of propyvlene glycol monomethyl ether acetate and 300



substrate. 15. A nethod for formng a color layer for a thin film

transi stor color liquid crystal display device, Wich conprises forir§ &N 30
coating filmfromthe radiation sensitive conposition of claiml on a drive
substrate directly or on a passivationg4lmforned on a drive substrate,
said drive substrata having a thin transistor for the thin filmtransistor
color |iquighety shelwaigpt ayt €¥8D6h88ahbiecat EBAvEN® Wordd fitxddrough a
phot omask; devel oping wth an al kali devel oper to dissolve and renove an
unexposed pgrgedenitor pEepateishd il ragtapber -aead iyl ve coopasditian ay of
red, green (chgbl ue pixels arranged in a prede~esm ned pattern.
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):Ilo%ﬁy()éubstrate and evaluated 1n the same manner as in Example 1
except that the liquid composition (R3) was used in place
of the liquid composition (R1).

5 When the obtained pixel array was observed through an
optical microscope, the development residue was not observed
on the substrate of an unexposed portion. A 5 pm square
through hole was formed, and the adheslon of the obtained
plxels to the substrate was excellent.

10 Example 6

A liquid radiation sensitive composition (B2) was
prepared in the same manner as in Example 3 except that 10
parts by weight of a polyfunctional methacrylate (2) was
further used.

15 <formation and evaluation of pixel array)

An array of stripe-like blue pixels was formed on the
substrate and evaluated in the same manner as in Example 3
except that the liquld composition (B2) was used in place
of the liquid composition (Bl).

20 When the obtained pixel array was observed through an
optical microscope, the development residue was not observed
on the substrate of an unexposed portion. A 5 pm square
through hole was formed, and the adhesion of the obtained
plxels to the substrate was excellent.

25 Example 7

A liquid radiation sensitive composition (G2) was
prepared in the same manner as in Example 4 except that 10
parts by weight of the polyfunctional acrylate (1) was further
used.

30 <formation and evaluation of pixel array>

An array of stripe-1like blue pixels was formed on the
substrate and evaluated in the same manner as in Example 3

except that the liquid composition (G2) was used in place

of the liquid composition (Gl).
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20 A colored layer was formed from the liquid composition
(R4) to measure its dielectric constant and volume
resistivity and a pixel array was formed separately to
evaluate its display performance in the following manner.
<{measurement of dielectric constant)

25 The liquid composition (R4) was coated on a chromium
covered aluminum substrate (diameter of 100.2 mm, thickness
of chromium film of 0.525 pm, manufactured by Asahl Glass
Co., Ltd.) with a spin coater and prebaked in a clean oven
at 90°C for 10 minutes to form a 1.5 pm thick coating f£ilm.

30 Thereafter, thils substrate was cooled to room
temperature and the entire surface of the coating fllm was
exposed to ultraviolet rays having wavelengths of 365 nm,
405 nm and 436 nm with an exposure amount of 2,000 J/m?® using

a high-pressure mercury lamp. This substrate was then
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Thereafter, this substrate was cooled to room
temperature and the coating film was exposed to ultraviolet

rays having wavelengths of 365 nm, 405 nm and 436 nm with
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25 Dbis(diethylamino)benzophenone as a sensitizer and 1,000
parts by welght of propylene glycol monomethyl ether acetate
as a solvent were mlxed together to prepare a 1liquid radiation
sensitive composition (R5).
<measurement of dielectric constant, formation of pixel

30 array and evaluation of display performance’>

A colored layer was formed in the same manner as in

Example 8 except that the liquid composition (R5) was used
in place of the liquid composition (R4) to measure its

dielectric constant and volume resistivity and an array of
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Example 8 except that the liquild composition (B3) was used
in place of the liquid composition (R4) to measure its
dielectric constant and volume resistivity and an array of
stripe-like blue pixels was formed on the substrate to
30 evaluate 1ts display performance.
As aresult, the colored layer had a dielectric constant
of 4.8 and a volume resistivity of 1.8 x 10** Qcm and a display
failure did not occur during the operation of the obtained

color liquid crystal display device.
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in place of the liquid composition (R4) to measure its

20 dielectric constant and volume resistivity and an array of
stripe-like green pixels was formed on the substrate to
evaluate its display performance.

As aresult, the colored layer had a dlelectric constant
of 4.7 and a volume resistivity of 4.1 x 10 Qcm and a display

25 failure did not occur during the operation of the obtained
color liquid crystal display device.

As described above, the radiation sensitive
composition of the present invention enables the formation
of a through hole or U-shaped dent, does not produce the

30 development residue at the time of development and has
excellent adhesion to a TFT liquid crystal drive substrate
and a passivation film such as a silicon nitride film.

Therefore, the radiation sensitive composition of the

present invention can provide a high-definition and
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20 CHOH (1)

CH,OH

wherein R' is a hydrogen atom or methyl group.

25 3. The radiation sensitive compositilon of claim 1, wherein
the alkalil soluble resin (B) is a carboxyl group-containing

copolymer (I).

4. The radiation sensitive composition of claim 1, wherein
30 the alkali soluble resin (B) is a carboxyl group-containing
copolymer (II).

5. The radiation sensitive composition of claim 1, wherein

the polyfunctional monomer (C) is at least one member selected
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5 6. The radiation sensitive composition of claim 1, wherein

the photopolymerization initiator (D) is at least one member
selected from the group consisting of an acetophenone

compound, biimidazole compound and triazine compound.

10 7. The radiatlon sensitive composition of claim 1, wherein
the photopolymerization initiator (D) 1s a biimidazole

compound and further contains a hydrogen donor.

8. The radiation sensitive composition of claim 7, wherein
15 the photopolymerization initiator (D) further contains at
least one member selected from the group consisting of an

acetophenone compound and trilazine compound.

9. The radiation sensitive composition of claim 1 which
20 is capable of forming a through hole as large as 10 pm or
less in a colored layer at the time of forming the colored

layer.

10. The radlation sensitive composition of claim 1, wherein
25 the colored layer has a degree of swelling for a positive
resist stripping liquid used to form an electrode on the

surface of 5 % or less.

11. The radiation sensitive composlition of claim1l, wherein

30 the colored layer has a dielectric constant of 10 or less.

12. The radiation sensitive composition of claim 1, wherein
the vertical section of an opening existent in the colored

layer is such trapezoidal that the length of its bottom side
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is smaller than the length of its top side and the angle formed
by a straight line connecting an upper pattern edge and a
lower pattern edge and the top side of the opening i1s 30 to
60° .

13. The radiation sensitive composition of claiml, wherein

the colored layer has a volume resistivity of 10*2 Qcm or more.

14. A thin f£ilm tramsistor (TFT) color liquid crystal

display device having a colored layer which 1is formed from
the radiation sensitive composition of claim 1 on a drive
substrate directly or on a passivation £1lm formed on a drive

substrate.

15, A method for forming a color layer for a thin film
transistor color liquid crystal display device, which comprises
forming a coating film from the radiation sensitive composition
of claim 1 on a drive substrate directly or on a passivation
film formed on a drive substrate, said drive substrate having
2 thin transistor for the thin film transistor color liquid
crystal display; exposing the coating f£film to light through a
photomask; developing with an alkali developer to dissolve and
remove an unexposed portion of the coating £film; and post-baking
to form an array of red, green or blue pixels arranged in a
predetermined pattern.



