1 Radiation Sensitive Conposition, Color Filter, Black Matrix and Liquid
Crystal Display Device -BACKGROUND OF THE INVENTION 5 (i) Field of the

I nventi on The present invention relates tp a radiation sensitive
conposition for formng a colored |ayer that are used for a color liquid
crystal displRydiacdge Surkipivebeceydsetanth t molbkeriateat orpfakker, a
10 black matrix and a_liquid crystal, display device. Mre specifically, it
relates to a radi atlﬁﬁré"gnsa'i’i‘?vélqb‘d'r‘?po%ﬂfﬁéﬁlf FHL1$BLAN iRFY BF€a col or ed

| ayer that can easily produce a colored |ayer which is excellent in
various properties including coating fil m physical 15 properties and has
excel | ent devel opability, BAEHICHOUNRD| OFr Tl RYVENDI@Ned | ayer fornmed from

t he corrpgsi tion, a(iQI afl(e'irﬁt r°it€|'9‘9§}o§b%qutf°ﬁm ored layer formed fromthe

conposition, and a liquid Crys ay device conprising the col or

filter or black 2QhetptrEsefit )ibesariipin one Dhtiche Rel at ed dArdibar et of ore,
when a color filter ,or a black, mtrix is forned by use of a radiation
sensitive corfRFLFITE COMPAHF APROACTREFMINE CoMPINEEBN 2 XCHEPPIRED on a

25 substrate pre 0fsa st r 8t @ Ak Wi ¢Ruad d 1 gy sshiel gl fg1alaYem ok desired

pattern has been forned in advance, ~a‘solvent”is renoved, and the”obtained
coating fil mpsckeppasdek t deliigiet amd daeelloped,t e aalesir éd lgatera to

he. bl ackOmatt 4% L FRGeP Brhac S LRG0 F A crt B3 A OBrarie ¢ natoFRe
colored | ayerspécifiiaielyp have drstdees dra SeHE vl e baasasedearea on
the substrate or on the light blocking |ayer at the
composition for formation 6f a colored layer that can
easily produce a colored layer which is excellent in
various propexties including coating film physical
15 properties and has excellent developability, a color
filter having a colored layer formed from the
composition, a black matrix comprising a colored layer
formed from the composition, and a liquid crystal
display device comprising the color filter or black
20 matrix.
(ii) Description of the Related Art
Heretofore, when a color filter or a black matrix
is formed by use of a radiation sensitive composition,
the radiation sensitive composition is applied on a
25 substrate o1 on a substrate on which a light shielding
layer of desired pattern has been formed in advance,
a solvent is removed, and the obtained coating film is
exposed to light and developed to a desired pattern to
obtain a colored layer that comprises pixel arrays of
30 each color or is the black matrix. The thus formed
colored layer has problems that the colored layer is
liable to have residues or scums in an unexposed area
on the substrate or on the light blocking layer at the

time of development, that the adhesion of the colored



time of devel opnent, that the adhesion of the colored 2 Ilayer forned in an
exposed area to the substrate or |[|ight blocking layer is insufficient and
that the colored |ayer postbaked after devel opnment shows poor coating film
physi cal properties. 5 Japanese Patent Application Laid-Qpen-No.

110577/ 1995 diay¢vséon anplaat gpeposed zabte toordusi $ubs tamitai arng (1)

2 roLopol yrerggt ! g od il b aidte (2] 20 30| a02hd Mgl gslle pppore

havi ng an et hylenrcally ‘unsat Urdte sol ubl e

resin obtai neth byredadEygr aposopalkadrapt est detel ®Pmeht shows poor
nucl ear-substituted derjvat|ve and maleic an,hgdri de with an aral kyl am ne

conpound haviFRf &l B Fer ym aHPN@J&%pP’HQE%H‘kJa f- solubility and can forma
color filter that iygexcebbedadeont nA%?‘il%,!élzie)@i oh€Si{ @06BendiNG! i

resi stance, substrate adhesion and t However, since a radiation
sensitive corfpods77di 9fh chiiead oforsn hhedl or photepodfymérgiakdier purity
and a black matrix _having a high 1ight hiel di ng ability has been demanded
in recent years,P2§% lorfgsc_ﬁaé%lﬁ‘é]c'g% ﬁ&ﬁn&e%dlgafg'ﬁptc‘c})f'ﬁ%réé?é:1pcflbment
concentrati oniantiBe aONPESHt e@N.ad@ieioesiHdlympirakySibe hava icetr red t hat
residues are nore liable to remain at the tinme of devel opnent of_ the

conposi tion RAWLBEMRR ST HEeReER ke Wity aRé cshdonkd ootk angs (Bayer is
i nsuf ficpgnt ’ahﬁnglk'ra&flass@fﬁﬂl@eﬁﬁéﬂlnt E%tta:t.xlﬂéaebgﬂ' qpéc—??ﬁiﬁ% spl ved.
efle of color fi e a

Further, in t f ters in recent ars, It s been
predom nant | yegpatymesd ¢ shyrtesre ¢akiita meubyedecrsassngthitghd exposure,

coupl ed vmthg,o a fgct that .t he, si.ze_of subs rateﬁhused faor foing.a‘%igré of

color filterIRAEVBESYS RIS hg  CaRdt i hde pashh an aralky

compound having a primary amino group has alkali
solubllity and can forma color filter that is excellent

15 in developer resistance, alkali resistance, substrate
adhesion and the like. However, since a radiation
sensitive composition which can form a color filter of
high color purity and a black matrix having a high l1ight
shielding ability has been demanded in recent years,

20 it has been becoming necessary to increase pigment
concentration in the composition. As a resulrt,
problems have occurred that resldues are more liable
to remain at the time of development of the composition
and adhesion between the substrate and the colored

25 layer is insufficient, and it has been desired that
these problems be solved.

Further, in the field of color filters in recent
years, it has been predominantly practiced to shorten
takt tLime by decreasing light exposure, coupled with

30 a fact that the size of substrates used for formation
of color filters has been increasing, and it has been
demanded that pixels and a black matrix that are formed
with low light exposure are excellent in pattern shape

and adhesion to a substrate. However, with



demanded that pixels and a black matrix that are formed wth |ow |ight
exposure are excellent in pattern shape and adhesion to a substrate.
However, with 3 conventionally known col3ored radi ati on sensitive
conpositions, it is difficult to obtain pixels and a black matrix that have
a good patteCRSRPEIAMALLY skBPWaniGlesrd tdadiapdeauseenhiss vind

undercuts are ndd L be; produged 4 atter . Lhe.patitern ks, liable
to conme off f ror# aégtggt rat el duegt 0 i nésllr}?‘ﬁgi té:tr?t O%a‘géllé{%i §r119(%(}$h%a§u%st rate
with |ow |ightl ssxXlposare i>xcondati dwavdNoar goicat i mat semsi tslvepeompaslid i ons t hat

f 10 lor .fil f_.high col ity and g black matrix__havi
2 i gh 11 gt SHTEFaPAG TNt F W EnciE ARG L ARG SBOvERAeC Trb Fege

her et of ore baemknewe SdVWARYAEF e EHE | MVEDTE Oy 15 Jhher pk egaRtc d-yensi on has

been conceived in view of "the above circunstance. An object of the present
i nvention is tinpleviedeane f fitfi vemsesdih s veateodpest oi bshSf fokemti on of

20 novel rad o BB S | VRS BRBICTIT ok FatT of RiL AR e ABERREa | dyer

t hat has nei tdwetdtbippi.ng of pattern edge nor undercuts even with | ow |ight
exposure, can forma fine pattern w thout having undi ssol ved materials and

scums at pattern eN§eS24L AHPR SRNDITLIYS QPO GHehPREntR2EC2BrER E ol or

filter ofgohi ghcGOl®F £ PUELEYo@NH id1Plall MBd G F X thay g adphia@k Iahtix
shielding ability. Another object of the present invention is to provide a
color filter hawingas higdl drieghtagbiefloiime aBd liitgmwhehabeydaaimat i on

sensitive Cmgﬁglétggea%%éklems have heretofore been known.

SUMMARY OF THE INVENTION
15 The present invention has been conceived in view
of the above cixrcumstance. An object of the present
invention is to provide a radiation sensitive
composition for formation of a c¢oloxred layer that
shows excellent developability, more specifically, a
20 novel radiation sensitive composition for formation
of a colored layer that has neither chipping of pattern
edge nor undexrcuts even with low light exposure, can
form a fine pattern without having undissolved
materials and scums at pattern edges at the time of
25 development and can form a coloxr filter of high colox
purity and a black matrix having a high light shielding
ability.
Another object of the present invention is to
provide a color filter that has a colored layer formed
20 from the above radiation sensitive composition and a
black matrix that comprises a colored layer formed from
the above radiation sensitive composition and a liquid
crystal display device comprising the color filter or

black matrix.



bl ack matrix that conprises a colored |layer fornmed from the above radiation
sensitive conposition and a liquid crystal display device conprising the
color filter or black matrix. 4 Qher @bjects and advantages of the
present invention will becone apparent fromthe follow ng description.
According to the pP&bem ohyeatisorandi advantades ®fabdve phjessrst and

advant ages of e V. i ev. y lon_sensitive
conposition cé}r}ﬁreigﬁ Q"t 15] ﬁQE 9\% %ﬁa?%?x FQ altr’%le af%gﬁ_g Y& n, 10 (O
a polyfunctldmmcfmpoﬁem, and ([» a photopolynerrzatron|rnt|ator wherein
the al kali squbIe resrn Q% havrgg structure represented by the

fol l owing formul a PEEPTAIH (BEESPENY aoyentiop,| fxrss Fh® v O 15
(wherein R, 3R P KBe 8REN AN GRRAGCOL LY of B @3RN % s OXEM PHGR ALLFHOr an
al kyl group having 1 1o 10 carbon atons, x represénts a nonoval ent organic
group havi ngaren achjey@d ggyup @'radneahaonyls@nsgtmup compoghtgrazup or a
1- nethylvrnyl(qugPle represents a dival ent

(A) a colorant,
(B) an alkali soluble resin,
10 (C) a polyfunctional monomexr, and
(D) a photopolymerization initiator,
wherein the alkali soluble resin (B) having a structure

represented by the following formula (B-1):

R1 R3
(B-1)
0
/\(\O)k X
OH
N

15 (wherein R?, R? and R® each independently represent a
hydrogen atom or an alkyl group having 1 to 10 carbon
atoms, X represents a monovalent organic group having
an acryloyl group or methacryloyl group, a vinyl group
or a l1-methylvinyl group, Y represents a divalent

20 organic group, and h is an integer of 1 to 5), and the
composition is used for formation of a colored layer.

Secondly, the above objects and advantages of the
present invention are achieved by a color filter that
has a colored layer formed from the above radiation

25 sensitive composgition ox a black matrix that comprises

a colored layer formed from the above radiation



20 organic group, and h is an integer of 1 to 5) , and the conposition is
used for formation of a colored |layer. Secondly, the above objects and
advant ages of the present invention are &chieved by a color filter that has
a colored layer fornmed fromthe above radiation 25 sensitive conposition or
a bl ack matr|5>@11$1htllé'6n‘p@m@@§-'a‘-l-:©n@re@hllaydityfO:rmedthfat‘omcmrmeabev@nd

radi ation 5 caql 0 r above ob ects
advant ages ofa‘f‘ﬂflll%gé%esn pP ‘%B% Eﬁie&/\-eaogyage F (ﬁﬁ%"%ayg?’af‘
di spl ay devi Qe pot@r cs—mamedatsweaycaéorlcfe |é8ﬂhFersQ.1’9§ktﬁﬁt libev& in the

present invention, "radiation"_includes visible [ight, ultraviolet
radiation, f &QLPY r B34S OF abil@GorM2k% 1 ect ron beam and an X-ray, and

“col ored sl ayer” 'PLE‘;' G ESp RelsRHY RC‘BHL%'J}Q Phxglssald ﬁ"FuﬁHﬁld&é‘E' ng a

color fil ter or a layer that is a black matrix itse col or

filter" in thetspxlekenl1gh\¢enuﬂ@nra\cmbets:esdéadimt s ubd el abdtpi xel

arrays of each Q (color d la er) rned a°n the_substr al so
k hﬁ?n>< 6% e Q

conprise a. B34 "a transp Fe l?*l? ?lrduc‘?l ve 158 %Ie«c[cﬂ] ?IT?¥| m

transistor, ala(y@i‘ECtlh\&?_chatgb a Isppser c@lﬁ@ﬁhglhgk@ﬁi%kﬁﬁsm PTI ON
OF THE PREFERRED EMBODI MENTS Hereinafter, the gresent invention will be 20

described in C‘c@%%ﬂ'—%tuﬂJfréijlaatqwgeﬁki-FP\FeO@oﬁp g oAt the prekagk

i nventiopgco 588 (R £0lorant, (B) an alkali soluble resin, (O a
pol yfuncti onamPJérmnorrer san (D) a phot opol yneri zation initiator. 25 (A)

Col orant The col or &nix ykfg r cohtalwed fiil Hdwe” radiEiie present invention
comprises at least a substrate and pixel arrays of each
color (colored layer) formed on the substrate and may
also comprise a black matrix, a tranaparent conductive

15 film, a thin-film transistor, a protective film, a

spacer and the like.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, the present invention will be

20 described in detail.

A radiation sensitive composition of the present
invention comprises (A) a colorant, (B) an alkali
soluble resin, (C) a polyfunctional monomer and (D) a
photopolymerization initiator.

25 (A) Colorant

The colorant (A) contained in the radiation
sensitive composition of the present invention is not
particularly limited in color and is selected as
appropriate according to application of a target

30 colored layer. Further, it may be an organic colorant
or an inorganic colorant.

Illustrative examples of the organic colorant
include organic pigments and natural pigments.

Illustrative examples of the inerganic colorant



sensitive conposition of the present invention is not particularly limted
in color and is selected as appropriate according to application of a
target 30 colored layer. Further, it may e an organic colorant or an

i norganic colorant. Illustrative exanples of the organic colorant include
organi ¢ pi gmeelude daaraanpicgmeiramsentis) ampd r axiceadscanplignesit s he

I norgani ¢ col or ant IQIJ%@%%QEJ@O&Q&{:’%&& ggglnéﬁgﬁ? ‘%%F@%ZJ ment s.

[llustrative exanplés © € "above organic ounds
classified i pidhgnmest iniclud®losmbpodead Gldssipukld shed iyyréerBoghet y of
Dyers 5 and CoJourists), specifically,. tho$§?l¥vith the foll ow ngDcoI or index
(C. I.) nunbé&rlo¥nindex (& I. Pi%‘ﬁ%iﬂ% 1BhecSord ey mhiP¥eFFow 13,

C 1 P gneané(etBQWu]ﬂzs@s?',- sgiwﬁfac‘éqlllfw those wichPrgent Yellow 20,
C. |I. Pignent YellTow 24,” C. [/ 10 Pignent Yellow 31, CT. PFigment Yellow
55, C. |. Pifgnkehowyald cv» 88r Cndex P gnerdt. )yehtwolwed3®, Ghar iR gment Yel | ow

Yol ow 150, T EEanBie e foul o MEMTR B adh {0 Tau s B

Pi gment Yel | an 1Bdgment! .Yl gewntLaYeld ow 166igmedte Y&L gamntl el ¢owrl168 and
C. |I. Pignent Yellow 180;.  C. 1I. Pié:]rrent Orange 36, C._I. Pignent Orange 43,
and C. |. PiRjSRENEr ¥Rgel 8Y; 28 IC- PFgmPitImRatoYedlaw Phgnént Red 97, C

|. Pigmepy 20 12%60 G ol 3R gnent rRe j%%?e - vle1 17 t d 449, C 1I.
Pi gnent Red 176%’3{?%1..1 | B g?rentaRReEi@lﬁ, %.l . ngi ér%'n]’[dvgﬁgggi%%?' C.ﬂ' | .
Pi gnent Red ZLogmént| Yel hown® 3 Re@l. 242, Pdrgiment| YeRilppmend3Red 258, C. |.

Prgment Violegl; 12 0% Je1TE9MYs VIQI L 23 A0d1 ¢ vellow 110, ¢. I
Pigment Yellow 138, C. I. Pigment Yellow 139, C. I.
Pigment Yellow 150, C. I. Pigment Yellow 153, C. I
15 Pigment Yellow 154, C. I. Pigment Yellow 166, C. I
Pigment Yellow 168 and C. I. Pigment Yellow 180;
Cc. I. Pigment Orange 36, C. X. Pigment Orange 43, and
C. I. Pigment Orange 51;
C. I. Pigment Red 8, €. I. Pigment Red 97, C. I. Pigment
20 Red 122, C. I, Pigment Red 123, C. I. Pigment Red 149,
C. I. Pigment Red 176, C. I. Pigment Red 177, C. I.
Pigment Red 180, C. I. Pigment Red 215, C. I. Pigment
Red 242, and C. I. Pigment Red 294;
C. I. Pigment Violet 19, C. I. Pigment Violet 23, and
25 C. I. Pigment Violet 29;
C. I. Pigment Blue 15, C. I. Pigment Blue 15:3, C. I.
Pigment Blue 15:6;
C. I. Pigment Green 7, C. I. Plgment Green 36, and C.
I. Pigment Green 58;
30 C. I. Pigment Brown 23, and C. I. Pigment Brown 25; and
€. I. Pigment Black 1, and C. I. Pigment Black 7.
Illustrative examples of the above inorxganic
pigments include lead sulfate, yellow lead, zincyellow,

rouge (red iron oxide (III)), cadmium red, ultramarine



25 C. |. Pigment Violet 29; C 1. Pignent Blue 15, C |. Pignent Blue 15:3,

C. I. Pignent Blue 15:6; C. |I. Pignment Geen 7, C |I. Pignent Geen 36, and
C 1. Pigment Geen 58, 30 C. I. Pignentz Brown 23, and C. |. Pignment Brown
25; and C 1. Pignent Black 1, and C. |I. Pigment Black 7. [Illustrative

exanpl es of bhaxeboveonndrigami cchirgmeint sokideuderéead sdale, graldow | ead,

zinc yellow, _ rouge (red iro xide (111)), cadmumred, ultranarine 7

bl ue, iron bIE\'Ig’,e’ghrt&ﬁ%nb?f“&fﬁf:genéyﬁﬁ%%ﬂttl@t’é’é‘?f‘%%ﬁﬁfer ARd CARRER DI ack,

synthetic irenddiack, randseardoivebladmpl Ui athaeawadl €3¢ 8hdlfie above
extender pignments include tlt&ﬂlUﬁ]Ode%, barium sul fate, zinc 5 oxide, and

cal ci um car bEAARENYF| YBELACS & IS@RRBHES OB Gehe RHlemMcaEBER 4R add e ncl ude

furnace ack,. .ther bl » apd bl ack. Specific exanples of the
fur nace tl;‘Jfackié”‘ulnc ugghds&?ff%i\ﬁ%ﬁcﬁ%s% TeRAP IS, I SAE-HS, HAF. HAE-LS, 10

HAF- HS, MAF, FEF, EEEuSS rSREveSRE-AM) 1 SRFoESE h@PR b &EGE, caNba30 e - 351.
Speci fic exanples of the ther | ack. i nclud T and MI, Illustrative
oxanpl es of RS FoBmESEsa e BRadi: o PRENide I ABRACE IS (PFEAILE o4

M tsubishi 13 {hen cabeCarmas abimy 1880 BEAS Ai{predust 2@fk Tekaiydar bon
Co., Ltd.) as SAP; DI ABLACK SA (product of M tsubishi Chem cal Corporation)

and SEAST 9HSAH odSBF -8 . Tok(RF CaliShF Gos /., 19AL: ¥ Sas HeAP- HEAF2@:501 ABLACK |
Produeia gl MAPHR Akl SR £ 2 es £ORROM BREO AR 1 SERT. (5 ( REFFI B P!
N-339 and N-351. Specific examples of the therxrmal
black include FT and MT.
Illustrative examples of their commercial
products include DIABLACK A (product of Mitsubishi

15 Chemical Corporation) and SEAST 9 (product of Tokai
Carbon Co., Ltd.) as SAF;

DIABLACK SA (product of Mitsubishi Chemical
Corporation) and SEAST SH (product of Tokai Carbon Co.,
Ltd.) as SAF-HS;

20 DIABLACK I (product of Mitsubishi Chemical
Corporation) and SEAST 6 (product of Tokai Carbon Co.,
Ltd.) as ISAF;

DIABLACK LI (product of Mitsubishi Chemical
Corporation) and SEAST 600 (product of Tokai Carbon Co.,

25 Ltd.) as ISAF-LS;

DIABLACK N234 (product of Mitsubishi Chemical
Corporation) and SEAST 7HM (product of Tokai Carbon Co.,
Ltd.) as ISAF-HS;

DIABLACK H (product of Mitsubishi Chemical

30 Corporation) and SEAST 3 (product of Tokai Carbon Co.,
Ltd.) as HAF;

DIABLACK LH (product of Mitsubishi Chemical
Corporation) and SEAST 300 (product of Tokai Carbon Co.,
Ltd.) as HAF-LS;



DI ABLACK LI (product of M tsubishi Chem cal Corporation) and SEAST 600
(product of Tokai Carbon Co., 25 Ltd.) as | SAF-LS; DI ABLACK N234 (product
of M tsubishi Chem cal Corporation) andB8SEAST 7HM (product of Tokai Carbon
Co., Ltd.) as |ISAF-HS; DI ABLACK H (product of M tsubishi Chem cal 30

cor por at i on) PDARBLAEAKTSH ((podduc tofo fToMat sCarbani C6hemid¢al. ) as HAP

DI ABLACK LH rQd f kShi m,cal. .. Cot p t i, on. nd S T 300
(product of %%(%%F gﬁmcgﬁ%bhﬁ?gﬁgls(éﬁlg{ ;Lé?cH %IOMQA Iepr%duct of
M t subi shi Cherd cal asCanFor$ i on) and SEAST KH (product of Tokai Carbon Co.

, Ltd.) as HAFR-HS; DI ABLACK N550M (product .of M tsuhishi Chem.cal. 5
Cbrporation)D%ﬁﬁ%ﬁﬁéTNﬁﬁ9¥pKBH&9F{% ThK Mt [EHBOAREL CReP YR Las MAF;

DI ABLACK. 5 E (@25t £ @byl 3D 8RISTCHEN ¢k o debF DS AT 5 k- PEAT, SO
SEAST F and SEAST FM (products of Tokai rbon Co., Ltd.) as FEF;, 10

DI ABLACK N766Md pr odlactAdt; Mt subi shi Chemnical Corporation) and HTCHSL
(product of N eel ., Chem cal Ltd..) .as - L nd DI ABLACK G
(product of ﬁﬁ@ﬁ%‘?h. %Ch(éﬁﬁ%i]lcgc@r@%\??& 15&?\%! éggg‘]l'\éf-‘ﬁproduct of Tokai
Carbon Co., cbxrgddakian)CRindTRERESTOSO! aBERIRYFbansesEasrhrMie surfaces
of the particles_nodified with a polynmer as desired. Methods for coating

the surface dPXIFBBARSHIGACKTHER RIRPYNEP -ar HEfsel dfedFFRiJapanese Patent
20 Appligati iy A SoiPe e (F163R 0% e MRGNIBPR 18 hemical

Corporation) and HTC#SL (product of Nippon Steel

Chemical Co., Ltd.) as SRF-LM; and

DIABLACK G (product of Mitsubishi Chemical

Corporation) and SEAST V (product of Tokai Carbon Co.,
15 Ltd.) as GPF,.

These colorants may be used with the surfaces of
the particles modified with a polymer as desired.
Methods forx coating the surface of carbon black with
a polymer are disclosed in Japanese Patent

20 Application Laid-Open Nos. 71733/1997, 95625/1997 and
124869/1997, for example.

The above colorants can be used alone or in
admixture of two or more.

When the radiation sensitive composition of the

25 present invention is used for formation of a c¢olor
filter, the colorant (A) is preferably a colorant
having high color developability and high heat
resistance, particularly preferably a colorant having
high thermal decomposition resistance, and to be more

30 specific, an organic colorant is preferred, and an
organic pigment is particularly preferably used,
because the coloxr filter is required to show
high-definition color development and heat

resistance.



124969/ 1997, for exanple. The above col orants can be used alone or in

adm xture of two or nore. Wen the radiation sensitive conposition of the
25 present invention is used for formatign of a color filter, the col orant
(A) is preferably a colorant having high color developability and hi gh heat
resi stance, parti cMEamvghq'olef, ewdi®ty heolrardid thani rgenéi ghvieher mal

deconpositio S be nmore _3Q s eC|f|c .an or anlc colorant is
preferred, %(5’ }ég%?gam c € 5%%%ntpﬁessﬁﬁr'tl SRE VOB dierabfy because
the color filfifmd6ibaqwis ed boashowa bigh,defn nbtham icol ®iq ﬁl@\‘ﬁ! gpgrent _and
heat resistance. 9 Nbanmhlle when the radiation sen5|t|ve conposi tion of

the present IGARRRRORIASK SR BBR L eKe Y | BRCEf a8 MR kCPROERAE ahAbrganl c
i gent o gardans bl agle 191 PERT AN ¥ Used 1A% heogoliar AL, LA, B pgcause
0 e

t he bl ack natrlx IS required to have a high shi ng abi It The
colorant in ﬂmgmmeshmthdmmgtabnhmnybe used ir1conb|nat|on\Mth a
di spersant or dispggguon aid as ired. 10 As . the above di spersant

vari ous surfactant epl Oa‘éaré‘ét}r%rﬁ e BHE DRPE, LRSI o0 £/0 Hb?%‘fll c

surfactants qm aRNEPhL_LS iwsPER Sa?lraﬁsﬁe%aa& B RO ¥ PRk cdi ey s@nfgcan be
used, for exanple. O these, the polyner dispersant iS preferred. Specific

15 exanples desevedi-ncl ude an acrylic copolymer, nodified acrylic
copolymege pol yur ehapge SOLYESEEL eraémafv@ﬂa 558h b £91c BAOPRNAL & Of

copolyner and cationic conb graft The cafioni ¢
as cationic, anionic, nonlonlc and amphoteric

surfactants Or appropriate dispersants such as a
polymer dispersant can be used, for example. Of these,
the polymer dispersant is preferred. Specific
15 examples thereof include an aérylic copolymer,
modified acrylic copolymer, polyurethane, polyester,
alkylammonium salt ox phosphate of copolymer, and
cationic comb-like graft polymer. The cationic
comb-like graft polymer is a polymex having a structure
20 in which two or more molecules of branch polymer are
grafted to one molecule of trunk‘polymer having a
plurality of basic groups (cationic¢ functional groups).
An example of such a polymer is a polymer comprising
polyethyleneimine as the trunk polymer portion and a
25 'ring-opened polymer of g-caprolactone as the branch
polymer portion. Of these dispersants, the modified
acrylic copolymer, polyurethane and cationic
comb-like graft polymer are preferred.
Such dispersants are commercially available.
30 Illustrative examples of commercial products of the
modified acrylic copolymer include Disperbyk-2000 and
Disperbyk=-2001 (products of BYK Japan KK).
Illustrative examples of commexcial products of the

polyurethane include Digperbyk-1€61, Disperbyk-162,



conb-like graft polymer is a polynmer having a structure 20 in which two or
nore nol ecul es of branch polyner are grafted to one nolecule of trunk

pol ymer having a plurality of basic graups (cationic functional groups) An
exanpl e of such a polyner is a polymer conprising polyethyleneimne as the
trunk pol ynePigpetikinkahdSa 2Bl gpaghapent? poDimpevbyd-ddie oaadt one as t he
branch poly o]y IL.Spe , 1he. nodified acrylic

copol yrer, pﬁ%g%(e}{%]gelg% %??gﬁfqg%oc%ﬁbaggﬁké}ag?%?tg 3I'ymar are preferred.
Such di spler samgsxsw:ea?wﬁera}taagp%zga\d/aiﬂ abdlalgmerm;?ilpsb_rdaic}ulﬁ gfanples of
comerci al products, of t npdi fi ed acrylic copo] yner .include

Di sper byk- 2088 =&/ - Bi SBB -yh&%oir@p‘ffoo%ewm@frp BMRC $HF&n SO SPRMISEst rat i ve
exanpl es of QEFRY Ci g oRLRIUI £ ﬂhb&hezoPOhxai;@%f hapg yncl ude_Di sperbyk- 161,
Di sperbyk-162, 10 sper byk- 165, Di sperbyk-167, D sperbyk-170 and

Di sper byk-182 (prcobluees ofiFYrsapde Man| bleustseadi ad cexaanpkednof conmerci al
products of tgg. cat}gni& %fqg-§£ke g;aft pol ymer include Sol sperse 5 24000
(product of Aot a8|1 9.7 & §%‘dispersants can be used alone on in
adni xture of two Orh&Dd espélies i sped s disn UsehnduRd SETINEFek apylaf erably
not | arger than 50 parts _by weight, nore preferably not 10 |arger than 30
parts by wei BRE, lBASEF 4HADE HRALE HPY Weilght ofmMeRe RBEEPFFP AR OL

der vt bs. Sad 0 Lo i SOeRE T ot APFLEhen Belned 64 H8e pYS H HPY!
i ncl ude 15 ceppeahtpht iakbeyarw herdarti vek) ves. (B) Al kali Sol uble Resin
Illustrative examples of the above dispersion aid
include blue pigment derivatives and yellow pigment
derivatives. Specific examples thereof include
1S copper phthalocyanine derivatives.
(B) Alkali Soluble Resin

The alkali soluble resin (B) contained in the
radiation sensitive composition of the present
invention has a structure represented by the above

20 formula (B-1).

In the above formula (B-1), R! and R*® are
preferably a hydrogen atoem. R’ is preferably a
hydrogen atom or a methyl group, more preferably a
hydrogen atom. Preferably, h is 1.

25 X in the above formula (B-1) is preferably a
monovalent group represented by the following formula
(X=1):

R

CH2=<|:T%—0—(—CH2§T (X-1)
O .

J
(wherein R represents a hydrogen atom or a methyl group,
30 i is an integer of 2 to 5, and j is an integer of 0 to

10). In the above formula (X-1), i is preferably 2 or



The al kali soluble resin (B) contained in the radiation sensitive
conposition of the present invention has a structure represented by the
above 20 formula (B-1). in the above fokiula (B-1), RL and R2 are
preferably a hydrogen atom R3 is preferably a hydrogen atomor a mnethyl
group, nore émﬁ%ﬁgbnyhf Py eged lar oan Pindfegesl ¢f B is014.25 x in the

ol Lowi ng Tormila £ xR 5BRk, o RATAT BRLLS! 0 SEEERSERED £V "R
represents ameuhpyencagooug, anrelkyl egyeoup, alkanylien@yyodipdRivifig? to 5,
and | is an integer of gﬁ%? 10%. In the aboye fornmula (X-1) , i. is
preferably 221916 S3*ARRj2FS Sr ef EF§ aﬁ%ﬂﬁ%@%rQSPWPt%nﬂ. Y in the
above forgul aiiden}l ehe RS €pakhy Be rﬁq{@akﬁn?tgar@% gheakkdLne B

al kenyl ene group having 2 to 6 carbon atonms (these al kyl ene group and 5
al kenyl ene graupPRHgebe dtR®l § upt &y ¢ hohkxariadil ¥lbgradp oxggen aton), a

eycl onexaned . g0l 4 £y¢) SDENEIEd Xl QLR E SRR gokee B2V 1o ©

ene-group my “nave a°c oup~or an
acid anhydri de @hﬁ:lltp:)m mmsp(eﬁeea@fylﬁnmlgmt&yln@rp O8I 3, carrmdsalay{LePe
group, a 1, 3-propylene group, a 1, 2-ethenyl ene group, a 1, 2-prapenylele
group, a.1,@%9%%eﬂ§lépeﬂﬁ%ﬁmﬁn5Y§R}Qﬁd%ﬁﬂ??éhe §%p9r5feraﬁﬁy a

cycl ohexppe- i Y n@' Qibuf, 420y @ OhexeRe lg2sdbyY! a 1,3-propylene
group, a 1,2-ethenylene group, a 1, 2-propenylele group,
a 1,3-propenylele group, a 2,3-propenylele group, a
cyclohexane-1,2-diyl group, a 4-~cyclohexene-1,2-diyl
group, a 1.,2-phenylene group. a biphenyl-2-2’-diyl
15 group or a divalent group represented by a formula
-CH,-0-CH;,-.

The alkali soluble resin (B) contained in the
radiation sensitive composition ¢©f the present
invention preferably has at least one structure

20 selected from the group consisting of, in addition to
the structure represented by the above formula (B-1),

a structure represented by the following formula (B-2) :

(B-2)

(wherein R* represents an aryl group having 6 to 10
25 carbon atoms or an alicyclic group having 3 to 10 carbon

atoms), and

a structure represented by the following formula (B-3):



group, a 1, 2-phenyl ene group, a biphenyl-2-2'-diyl 15 group or a. dival ent
group represented by a fornula. -CH2-0-CH2- The alkali soluble resin (B)
contained in the radiation sensitive conposition of the present invention
preferably has at |east one structure 20 selected fromthe group consisting
of, in addition tp the strugture represented by the above fornula (B-1) a
structure represe 6410l lowng formula (B-2) ( BB2) ONOR4
(wherein R4 repregen aryl group having 6 to 10 25 carbon atons or an
alicyclic grogp havi 10 on atoms), and a structure represented
by the foll owng\efn RS RSR o( B3 | RB-R R/, R8
(wherein R5 to RL -endenhgx%qppresent a hydrogen atom a hal ogen
atom a hydroxyl dr oxynet hyl “ group or a carboxyl group). 5
Il lustrative pRanpfes S group having 6 to 10 carbon atons as R4
in the above formulaj(B-2)| include a phenyl group, o-hydroxyphenyl group,
m hydr oxyphenyl groyr! p-nq%roxyphenyl group, o-toluyl group, mtol uyl
group, p-toluyl group, 10 o-nethoxyphenyl group, m nmethoxyphenyl group,
p- met hoxyphenybh 8ty #nd: Hapht hyiclr QWdepdhhesivaf i ¥epexag€saof the
alicyclic group having 3

hydrogen atom, a halogen atom, a hydroxyl group, a

hydroxymethyl group or a carboxyl group).

5 Illustrative examples of the aryl group having
6 to 10 carbon atoms as R in the above formula (B-2)
ineclude a phenyl group, o-hydroxyphenyl group,
m-hydroxyphenyl group, p-hydroxyphenyl group,
o-toluyl group, m-toluyl group, p-toluyl group,

10 o-methoxyphenyl group, m-methoxyphenyl group,
p-methoxyphenyl group, and naphthyl group.
Illustrative examples of the alicyclie group having 3
to 10 carbon atoms as R! in the above formula (B-2)
include a cyclohexyl group. As R® in the above formula

15 (B-2), a phenyl group is preferxred.

Tllustrative examples of the halogen atom as R®
to R! in the above formula (B-3) include a chlorine
atom, bromine atom and iodine atom. The chlorine atom
ia preferred.

20 In the above formula (B-3), it is preferred that
all of R° to R*® be a hydrogen atom or that R' be a chlorine
atom, hydroxyl group or hydroxymethyl group and all of
R°, R® and R? to R'® be a hydrogen atom, and it is more
preferred that all of R® to R'® be a hydrogen atom or

25 that R” be a hydroxyl group and all of R?, R and R® to
R'® be a hydrogen atom.

In the alkali soluble xesin (B) contained in the

radiation sensitive composition of the present



to 10 carbon atonms as R in the above fornmula (B-2) include a cycl ohexyl
group. As R in the above fornula 15 (B-2), a phenyl group is preferred.
Il'lustrative exanples of the halogen atongas R to R10 in the above fornul a
(B-3) include a chlorine atom brom ne atom and iodine atom The chlorine
atom is prefimmvedti2 ., nthaesshovetivenxiepEs8nreid by phef abeedet hat al |

of R5 to RL a hydrogen.atomor_that .R he a chlorine _atom droxyl group
or hydroxynetb‘ﬁ%m‘dgguggéﬁa Jaflpl(‘ﬁfeﬁgfblﬁ gnﬁoﬁoglf”&?ﬁ?tlﬁ‘oﬁtee B B@Eﬁ}}at om
and it is noren pseserwed,t hatsadlonfriRe tatR0 Hrcankydrogeis af DR OR 25

that R7 be a hydroxyl group and all of R, Rc and ROto R10 be a hydrogen
atom In the SRkabPilesgegie Bkin YBFhcSMEicR-¢Rtt Aé thedsan\brt8ERsi ti ve

conpositign G | Lo, (fhe stru r e hepr esent y the
above forgrrugael%g-gf)grrll S prb f grhaéblr};oe@%‘fngBéémﬁ%)l Tllhm%?% grlé(%@rléﬁl Yy Eﬁbgt o 60
wt, based orreshe {8alwisrivimttbe thewd kendngesoluld edeesilopE®il ¥yh the

tent of the_st t . ted by the f I B- in th | kal i
ol uble resit (85 ARLATERE ATV FANBLCOMRe HhbP A RAFHAY DR ERE

radiation sensikiye S§6NRESid Xk LONIHY N 8% hPLoveiKahia selHid eciesi B(B) is
i nproved and inhibition of production of residues at the tinme of
devel opnent REPREEFELTHRE ETRPAEU®S advadiigednsl pwI Thevalramernsl ubl e

o ChOESBARARA hdte exaULlon Rt BRIy L on of Lhe Prese
anount of preferabllhenodlkaldersdIrahleb s inh % Bioreopt efi aeablin 5the 45 wt %
based on the Lot caBP a2t 'V 2 8Rp0 1N FOh 0 e (Phesend oM the
invention has the structure represented by the above
formula (B-2) in an amount of preferably not larger than
15 50 wt%, more preferably 5 to 45 wt%, based on the total
amount of the alkalil soluble resin (B). Further, the
alkali soluble resin (B) has the structure represented
by the above formula (B-3) in an amount of preferably
not larger than 60 wt%, more preferably 5 to 40 wt%,
20 based on the total amount of the alkali soluble resin
(B). Further, the alkali soluble resin (B) may have
both the structure represented by the above formula
(B-2) and the structure represented by the above
formula (B-3), and in this caese, the total of the
25 contents of these structures is preferably not larger
than 80 wt%, more preferably 10 to 70 wt%, based on the
total amount of the alkali soluble regin (B). In this
case, the individual contents of the structure
represented by the above formula (B-2) and the
30 structure represented by the above formula (B-3) are
preferably within the above ranges, respectively.
With the contents of the structure represented
by the above formula (B-2) and the structure

represented by the above formula (B-3) in the alkalli



al kali soluble resin (B) has the structure represented by the above formula
(B-3) in an anount of preferably not larger than 60 wt% nore preferably 5
to 40 wt% 20 based on the total anmpbunt @ff the alkali soluble resin M
Further, the alkali soluble resin (B) may have both the structure

represent ed BokhkelaboeeifnofBuleithBm)hangbbve shnges) ar edvesenaed by the
above formul.a (B-3)..a I.n_this.case,._the total of th 5 contents of

t hese struct d‘rsesoqf’gszggrtgb?g ﬁgpelsdr%%rO?t ﬁgr‘? ﬁ?o%/ﬁgﬁgngraé’ep‘? FRr8Bly 10
to 70 W% baeaned the ot shibammtdte of st 1Pt kaki ispiwdbearesin (B) . In
this case, the individual_ contents of the structure represented. by the
above forml #¢ER2F298PHHEY30 structure represented by the above fornul a

(B-3) areg preferabhy Vﬁli}bgﬂit@%m%gbﬁkﬁﬁ% <ﬁ?5%f%cfiéy§gzgg_j§§tglﬁghe

contents of the structure represe e above Tormu t he
structure remesantieh Benstciveyecdopouslia (S 3pfi tHhepnbkkanc 14 sol uble

resin (B) within the abgve ranges n_advant age _is obtained that adhesion
of the col orfs'"(i“f%l’i}grl‘:’lno?’t‘f‘r;‘3 afﬁgerfe%llgoaYﬁgaﬁfo ‘?]a?‘éuﬁérf HHER T M- bhed

advant ageouslge rirs ThE qﬂdqa*fscwleum mégsurddB)ogontal PdrhBathen radiation
sensitive conposition of the present invention has a weight average

mol ecul ar weiYHEORATOF T 3Rk ¥s (6F ol iBFeheraddstredo B) ol 19 ne@fi on
chr omat ogpap f r bl , QO .t.0 , 000, 1. r f.erably
3,000 to Bo. %%ﬁgpv%ﬁ%ﬁ%%ﬁg ¢ Oyoac?/egggestorfocfde)égm 2‘81% gh*[@o‘?e?ﬁgtm kal |
sol ubl e resi mvésage tailredhl srr megeshano Advhet aged i obbaubdd tihasint he

solubility of the al [i oluble resin in sol vent . or devel er is
furt her i%proU%H.wgﬁgﬁa 16 hERBLe an advantage is ogta%neéukhat

the solubility of the alkali soluble resin in a solvent
or a developer is further improved. The alkali soluble
15 resin (B) has a ratio Mw/Mn of the weight average
molecular weight Mw to number average molecular weight
Mn in terms of polystyrene measured by GPC of preferably
1.0t0 4.0, more preferably 1.0 to 3.0. With the Mw/Mn
of the alkali soluble resin (B) within the above range,
20 an advantage is obtained that the resolution of the
radiation sensitive composition to be obtained and
adhesion of the colored layer to be formed to the
substrate are further improved.
The alkali soluble resin (B) can be produced by,
25 for example, adding a compound (hereinafter referred
to as “unsaturated monocarboxylic acid (al)”)

represented by the following formula (al):

X—COOH (a1)
30
(wherein X is the same as defined in the above formula
(B-1))
to a resin (hereinafter referred to as “styrene epoxy

resin”) having a structure represented by the following



15 resin (B) has a ratio MV Mh of the weight average nolecular weight Mvto
nunber average nol ecular weight M1 in terns of polystyrene neasured by CPC
of preferably 1.0 to 4.0, nore preferabiy 1. 0 to 3.0. Wth the Mv Mh of
the alkali soluble resin (B) within the above range, 20 an advantage is
obt ai ned t hafoxwenla@solBtildn of the radiation sensitive conposition to be
obt ai ned and adhesion of the colored |layer to be forned to the substrate
are further inproved The al kali soluble resin (B) can be produced by, 25
for exanpl e, addl ﬁpnpound (hereinafter referred to as "unsaturated
nDnocarboxyllc a d (aq) represented by the followi ng fornmula (al):

X- COOH (al the sane as gpg ed in the above formula
(B-1)) to a regin (her i naffter referred tg styrene epoxy resin") having
a structure repr %nte by/t he follomjng is formula (B-1'"): R~ 3 ~CC ( B- 1
)  (cH2ocH2-CH_ 1H mhereln R, Rz and h are the sane as defined
in the above fornula ( -t esin having the group
consisting of the ructhirle é%?ggq H ﬁ%kﬁh above formula ) , and at

| east one structure s fromthe stC}:ctur%t 10 represented by the above
formula (B-2) and the structure represented by't he above formula (B-3), and
then addi ng a conmpound (hereinafter referred to as

5 (wherein R, R%?, R?® and h are the same as defined in
the above formula (B-1)),
preferably to a resin having the group consisting of
the structure represented by the above formula (B-1'),
and at least one structure selected from the structure

10 represented by the above formula (B-2) and the
structure represented by the above formula (B-3), and
then adding a compound (hereinafter referred to as
“polybasic acid anhydride (a2)”) represented by the
following formula (a2):

15

O:

Y C) (a2)

(wherein Y is the same as defined in the above formula
(B-1))

20 to the reaction product of the unsaturated
monocarboxylic acid(al) and the styrene epoxy
resin(B-1").

The styrene epoxy resin as described above is
preferably a polymer of a compound (hereinaftes

25 referred to as “compound (bl)”) represented by the



"pol ybasi ¢ acid anhydride (a2)") represented by the following formula (a2):
150 Il YOO (a2) CIl O (wherein Y is the sane as defined in the
above formula (B-1)) 20 to the reaction 1@ oduct of the unsaturated

nonocar boxylic acid(al) and the styrene epoxy resin .(B-1"). The styrene
epoxy resin atodésmdnedfabond d s(bpieferably a pol yner of a conpound
(hereinafter 25 referred to as "conpound (bi)") represented by the 16
following formula (bl): RLR3 =C R2 (bl ) CH0CH2 CH -CH2 0 h (wherein R,
R2, R and h g¢ the me as defined in 5 the above fornula (8-1)) or a
copol ynmer of t'Re co und (bl) with other radical polynerizable conpound.
Speci fi c exanpl the conmpound (bi) include o-vinylbenzyl glycidyl
ether, mvinyl benzyl\ glycidyl 10 ether, p-vinylbenzyl glycidyl ether,
a-nethyl-o-viﬁglbenz yci dyl ether, a(@ﬁtpyl-n}vinylbenzyl gl yci dyl

et her, //

=/ 'CH,0CH,~CH~CH,
\_/
h
(wherein R', R®, R* and h are the same as defined in
5 the above formula (B-1))
or a copolymer of the compound (bl) with other radical
polymerizable compound.
Specific examples of the compound (bl) include
o-vinylbenzyl glycidyl ether, m-vinylbenzyl glycidyl

10 ether, p-vinylbenzyl glycidyl ether,
a-methyl-o=-vinylbenzyl glycidyl ether,
a-methyl-m-vinylbenzyl glycidyl ether,
a-methyl-p-vinylbenzyl glycidyl ethex,
2,3-diglycidyloxymethyl styrene,

15 2,4-diglycidyloxymethyl styrene,
2,5-diglycidyloxymethyl styrene,
2,6-diglycidyloxymethyl styrene,
2,3,4~-triglycidyloxymethyl styrene,
2,3,5-triglycidyloxymethyl styrene,

20 2,3,6~triglycidyloxymethyl styrene,
3,4,5~txiglycidyloxymethyl styrene, and
2,4,6-triglycidyloxymethyl styrene. Of these,
o-vinylbenzyl glycidyl ether, m-vinylbenzyl glycidyl
ether, p-vinylbenzyl glycidyl ether are preferred.

25 These compounds may be used in combination of two or
more. ‘

Illustrative examples of the above othex radical

polymerizable compound include a compound



a- met hyl - p-vi nyl benzyl gl ycidyl ether, 2,3-diglycidyloxynethyl styrene, 15
2, 4-di gl yci dyl oxynet hyl styrene, 2,5-diglycidyloxynethyl styrene,

2, 6-di gl yci dyl oxynet hyl styrene, 2,3, 4-t¥7% gl yci dyl oxynet hyl styrene,
2,3,5-triglycidyl oxynethyl styrene, 20 2,3,6-triglycidyloxynethy]. styrene,
3,4,5-trigl yclBgreiymet her sefreneedatd 254 compalydi dpl20xynet hyl styrene.
O th

ese, O-yLpyl g i ... vipyl be | glycidyl ether,
p-vinyIbenzyl¥g?¥§?§§ﬁ¥%?h%&péﬁ§£p?é gﬁﬂﬁfg2gg$W%§§¥céﬁﬁédnds may be used
in conmbination of two or nore. Illustrative exanples of the above ot her
radi cal pol yneri zabl e conpound i nclude a conpound 17 (hereinafter,
referred to as "cpnpound (b2)") represented by the followng formula (b2):
(b2) ONO R4 ergin R i6b2he sane as defined in the above fornul a
(B-2)), a co ynafter referred to an "conpound (b3)") represented
by the followmng fofmula (b3): RS Ro \ \ (b3) R6 Ra 7 Ra to (wherein R$
to R1O are the sanqqas defined in the above

5
(wherein R* is the same as defined in the above formula
(B'z) ) ’
a compound (hereinafrer referred to as “compound (b3) ")
represented by the following formula (b3):
R® s R0
(b3)
RS R®

(wherein R® to R'® are the same as defined in the above

formula (B-3)),

and a radical polymerizable compound (hereinafter
15 referred to as “compound (b4)”) other than the

compounds (bl), (b2) and (b3).

The above compound (b2) introduces the structure
represented by the above formula (B-2) into the alkali
soluble resin (B). Specific examples of the compound

20 (b2) include N-phenyl maleimide, N-o-hydroxyphenyl
maleimide, N-m-hydroxyphenyl maleimide,
N-p-hydroxyphenyl maleimide, N-o-methylphenyl
maleimide, N-m-methylphenyl maleimide,
N-p-methylphenyl maleimide, N-o-methoxyphenyl

25 maleimide, N-m-methoxyphenyl maleimide,

N-p-methoxyphenyl maleimide, and N-cyclohexyl



formul a and a radical polynerizable conmpound (hereinafter 15 referred to as
"conpound (b4)") other than the conpounds (bl), (b2) and (b3). The above
conmpound (b2) introduces the structure Leépresented by the above formula
(B-2) into the alkali soluble resin (B). Specific exanples of the conpound
20 (b2) incl D\@elmlphéﬁyl Rl eheiste, NNEh eyl oxgybaemilde sl pireifeesred.

i e e, R m vt AHEORBSE S anaE PBR b IRuRe R, PR PhE e
N- o- met hoxyplir@p/n‘eéénﬁeldewl dh,e Nowvetfoxagrpbenys -08l eénddehe alkali

N- p- met hoxyphenyl. ma. |l ei and N—c clohexyl 18 nmaleimde. O these,
N- phenyl naléﬂ%QRQ?srﬁPéPb dot. fﬂ%e% &¢€ éé%ﬂﬂﬂ%ﬂs(ﬁﬁ)tpﬁtFéﬂﬁﬁ@%“@he

structures rQMﬁsqm@ﬂuag hBenakovenioend asﬂ%ﬁi&%&%%&ﬁﬁ% le éo' ubl e

resin (B). Specific exanples of the conpound 5 i nc nap thylene
5- chIoroacenémhy@¢enymeEhY@d&s%wayh@hyé&aﬂﬁﬁmhﬁlene and

5- hydr oxyacenapht hyl ene. acenaphth and

5- hydroxyace% '&X‘%%Xé"’% %Hgflgﬁe&j& II(PE ¥|lp§tﬁ§/'e ﬁfﬁﬁﬁﬂ%t%ylteﬁg above
conpound (b4kndl0s i AgkudayPd O8RRIH MHPYEneoRBAUINgS e TGy 8. St yr ene,

u- met hyl styrene, o- V|nyI tol uene, mvinyl toluene, p-vinyl tol uene,

p-chl orstyrene, o- fBt hﬁ%V%%?FEﬁeexaﬁuﬁbﬁﬁd&@sﬁ@@eﬁ@ovﬂ aempeund yilehb,
_ndene, 20 iRrdd Dok DRBBHIEL BYL 12T ac?w @éugpsﬁ-ﬁd £27 PPy S5 Br'S

such as net hyl acry ate net hyl acry €t hyl

met hacryl at e et APl taarehat eo-ripiphyk o Inpdhacr wl-atimyl - ppamednacryl at e,

' - propyl p-vinyl toluene, p-chlorstyrene, o-methoxystyrene,
m-methoxystyrene, p-methoxystyrene, indene, and
pP-vinylbenzylmethyl etheXx;

15 unsaturated carboxylic estexs such as methyl acrylate,
methyl methacrylate, ethyl acrylate, ethyl
methacrylate, n-propyl acrylate, n-propyl
methacrylate, i-propyl acrylate, i-propyl
methacrylate, n-butyl acrylate, n-butyl methacrylate,

20 i-butyl acrylate, i-butyl methacrylate, sec-butyl
acrylate, sec-butyl methacrylate, t-butyl acrylate,
t-butyl methacrylate, 2-hydroxyethyl acrylate,
2-hydroxyethyl methacrylate, 2-hydroxypropyl
acrylate, 2-hydroxypropyl methacrylate,

25 3-hydroxypropyl acrylate, 3-hydroxypropyl
methacrylate, 2-hydroxybutyl acxylate,
2-hydroxybutyl methacrylate, 3-hydroxybutyl acrylate,
3-hydroxybutyl methacrylate, 4-hydroxybutyl acxrylate,
4-hydroxybutyl methacrylate, allyl acrylate, allyl

30 methacrylate, benzyl acrylate, benzyl methacrylate,
phenyl acrylate, phenyl methacrylate, methoxy
triethylene glycol acrylate, methoxy triethylene
glycol methacrylate, and glycerin monomethacrylate;

unsaturated carboxylic aminoalkyl esters such as



met hacryl at e,

n-butyl acrylate, n-butyl nmethacrylate, 20 i-butyl acryl

ate,

| -butyl nethacrylate, sec-butyl acrylate, sec-butyl nethacrylate, t-butyl
acrylate, t-butyl nethacrylate, 2-hydrogyethyl acrylate, 2-hydroxyet

nmet hacryl at e,

2- hydroxypropyl acrylate, 2-hydroxypropyl nethacryl ate,

hyl
25

3- hydr oxypr o amenpkedte 1 3abyohlexypr opykmimedaby}| ategh2¢bydraoxg/ but vyl
| ate, 2- but |.ate, .3-hyd but yl | at
B hydroxybut A~ SR HRBATEN D SAEERER char A BT aeyt e HYREGRARE St

nmet hacryl at e,
met hacryl at e,

3 -dhihoptiof |l eacalyild r S0 aa@ugxym@hapﬂgﬁﬁyl acryl ate, benzy
phenyl _acryl ate, phenyl nethacrylate, methoxy triethylene
gl ycol acryl R&SRAEFHFRFG i ethyl ene” glycol methacrylate, and glycerin

nmononet hagry|
2- am noett hyl
2- am nopr opyl
nmet hacryl at e;
pr opi onat e,

: ; | L Roal. uc
ARorIaT Yoot SRR EATLIoRNL SLetas
pmap havaylet eyinglamutprapye, amdl wieylarte3zaaitreopr opyl

19
-am nopr opy é%rylate,

TSR CBERSA ce VAR S, B A baPal MARY by o B ot TSV Luch as
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menesasugtl asidr3ieyt ath ehkproacrylonitrile, and
vinylidene cyanide;

unsaturated amides such as acrylamide, methacrylamide,
a-chloroacrylamide, N-hydroxyethyl acrylamide, and
N-hydroxyelthyl methacrylamide;

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

macromonomers having a monoacryloyl group or
monomethacryloyl group at the terminals of a polymer
molecular chain such as polystyrene, polymethyl
acrylate, polymethyl methacrylate, poly-u-butyl
acrylate, poly-n-butyl methacrylate, and
polysiloxane.

These compounds (b4) can be used alone or in
admixture of two or more.

When the styrene epoxy resin is a copolymer of
the compound (bl) and other radical polymerizable
compound, the proportions of the compound (bl) and
other radical polymerizable compound to be
copolymerized can be set as appropriate according to
desired proportions of the structure representedby the
above formula (B-1), the structure represented by the
above formula (B-2) and the structurxe represented by

the above formula (B-3) in the alkali soluble resin (B),



| soprene, and chl oroprene; and nmacronononers having a nonoacryl oyl group or
nononet hacryl oyl group at the termnals of a polynmer 20 nolecular chain
such as pol ystyrene, polynethyl acryl ate20pol ynethyl. netha.cryl.ate,
poly-n-butyl acrylate, poly-n-butyl nethacrylate, and polysiloxane. These
conpounds (b4Ancarewe ised alodnaymtliesi g hidiixaika bl sabubl enpeeinvhen
the styrene epexy resin is a copolynmer of the conpound (bl) and ot her

radi cal polynerizable conpound, the proportions of the conpound (bl) and

other radical polymsi zabdeptenpeiiyd o mer 86 oeopal YR iczath 6andbenigt as
appropriate according to, desired proportions of the structure represented

by the abovet%o ﬁulcf'PF(cBlXT,ertlﬁé?%t }ScPEeL e epPedemn €dC b Ot e * abBP&Sf or nul a
(B-2) andsgt hepﬁéw%tadb?lréf {6PE@SeY Q8 DY whHSnARGNE é/% 'rﬁ:i(§§3éﬁ' Bplehe
( , 20 synt he of the al

al kali soluble resin in view of ease o Si s al

sol ubl e resi ncopipund-db loxappb e, capel pmepdrz ¢ dn vhige xahrEmusd ¢b%.,) to
be copolynerize? IS refeﬁabl 5 to 80 w', nore g. Lefergbl¥ 10 tﬁ 80 wm %
Wien the propdf t P& OF ""tshe"%%uma TBEY Tt SRR BRGINTET 22 FE RS t han
80 wt% gel abéodebe didd el 40eQCOF HHe aindddildDle d eashioh AoxPeic
described | ater of the unsaturated nonocarboxylic acid (al) and 1t _may be

difficult to pFbdutdlinangl khimayobsohbbFé crest #q Broduseneheatkali =

ovor thal 5t U te S kAl (201 BB PRy S The r carh MC (e pTERe

addi ti on reacptropoaft itdme s Wwlemeompoxpdr débiln, tundat aogpcddrmenocadbdsyl i c

acid (al) andlower than 5 wt%, the alkali solubility of the resin
resulting from an addition reaction of the styxene
epoxy resin, unsaturated monocarboxylic acid (al) and

15 polybasic acid anhydride (a2) is unsatisfactory, so
that when the radiation sensitive composition
containing the resin is used for formation of the
colored layer, residues or scums may be produced in an
unexposed area on the substrate oxr on the light

20 shielding lavyer.

The proportion of the compound (b2) to be
copolymerized is preferably not higher than 50 wt%,
more preferably 5 to 45 wt%. The proportion of the
compound (b3) to be copolymerized 1s preferably not

25 higher than 60 wt%, more preferably 5 to 40 wt%. The
compounds (b2) and (b3) may be used together in
copolymerization, and in that case, they are
copolymerized in an amount of preferably not larger
than 80 wt%, more preferably 5 to 70 wt%, as the total

30 amount of the compounds (b2) and (b3). The amounts of
the compounds (b2) and (b3) when they are used in
combination are preferably within the above respective
ranges.

The styrene epoxy resin is particularly



15 pol ybasic acid anhydride (a2) is unsatisfactory, so that when the

radi ati on sensitive conposition containing the resin is used for formation
of the <colored |ayer, residues or scunms 2y be produced in an unexposed
area on the substrate or on the light 20 shielding |ayer. The proportion of
t he conpound PEREamalbey eopsipmeyingad d%: preferably not higher than 50 wt %

nore preferably,5 0 4 %-. Th roportion of the conpound (b3) to be
copolynerized<¥% 6#@ e?gﬁ%éhﬁ5 ggRﬂVgher than 60 w-% nore preferably 5 to

40 wt-. The c¢anpamndsedbR) oard (hIheaychpdisedst ggehhemdn(bi), and
copol yneri zatign, and in that case, they are copolynerized in an_anount of

preferably nof3)aF§& COMPANTED (R4) - ABrelpscFeisnl F1% AROHN W% tdee t he
| und ‘. f
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conpounds (b2) a (b3) en they are“us cofbi nat 1 on
wi t hin the abWté,r&dpecinoentr afiges. lTRHesstgnenefepiey amspouhdspditd)cul arly

21 f er abl | f: t h (bl 2) _at_|east f
The LompoundsSTR2y Bata BsF Bearta AR crb ot JHmy Shnite (D) 4725, °t he
anount of the(b3)conpaubtelblteivsé el € RANYIBE tiS ) ehet BBl ¥opB 1hmesd W,

t he amount of at | east gne of the conmpounds (b2) and (bS% (or the total
amount of thel&@psiRFaRbLp aﬁoﬁowgsp:ﬁf%tt gt ofdt g eempovdd on) in

(ba) i n THn cdBaTy e e b el h8 P PR R A h R 1
aver age nol ecwkdr. wei ght Mv and ratio

The weight average molecular weight Mw and ratio
Mw/Mn of the weight average molecular weight to number
average molecular weight of the styrene epoxy resin can

15 be set as appropriate according to desired Mw and Mw/Mn
of the alkali soluble resin (B).

The above styrene epoXy resin can be produced by
polymerizing the above compound oxr a mixture of the
above compounds in an appropriate solvent in the

20 presence of an appropriate radical polymerxization
initiator. As gsolvents that can be used in production
of the styrene epoxy resin, the same solvents as those
to be described later as solvents used in the radiation
eensitive composition of the present invention can be

25 used, for example. Tllustrative examples of the
radical polymerization initiator include
2,2’ -azobisisobutyronitrile,

2,2’ -azobis(2,4-dimethylvaleronitrile), and
2,2’ -azobis(4-methoxy-2,4-dimethylvaleronitrile).

30 The above unsaturated carboxylic acid (al) can
be selected as appropriate according to a desired type
of X in the above formula (B-1). Preferred examples
of the unsaturated carboxylic acid (al) include acxrylic

acid, methacrylic acid, e-carboxy-polycaprolactone



Mv Mh of the weight average nol ecul ar wei ght to nunber average nol ecul ar
wei ght of the styrene epoxy resin can 15 be set as appropriate according to
desired Mv and MM Mn  of the alkali solulbg® resin (B). The above styrene
epoxy resin can be produced by polynerizing the above conpound or a m xture

of the abovemonmcnmfrplsam anp aparbvHyat oiqlc\@ktoladd&:e?o presence of an
appropriate radlcal Enerlzatlog |n|tL i soivents t hat can be used
y AN OV LR

in producti on™CGPHHIEFFHAF € po ysedq]téy oFVGREILS Bd< to be

described | at ghgaS SREYRRLY 1bR )'??dbﬁtclcqrhléeg%llt& ve GoMpRgi tion of
the present invention can be use for exanple. Illustrative exanpl es of

the radical pbbwﬁennzaamhoxmrppéwmaprmladeoﬂkZMeaDmmEmebstymnhltr|Ie
2,2'-azobh§(2 4-di et hyl val.eronitrile

2, 2" - azobis (APTEHRGXE P°J1%?B§P\}£I%"r%‘ﬁ?t FOPSMeBBAFRY Iote GRSt ur at ed

carboxylic aCndm(bde) @ﬂnrell@azsﬁiﬂgt &th iASs appr Ryl yd £preqerst et @ga desired
type of X in the above formula (B-1). Preferred exanples of the

unsat ur at ed cBX¥BHBTIRLYC §o 4Py TRERREAEFAR Y zaEPd4 ne? A&y RbeR d,
m car boxy- pol yeapal A6t gRe 2 IRY9AY Ml 8o Ukrop! boypol yogeldl asigne

nmononet hacryl ate, 2-acryl oyl oxyet succinic acid
2- netmﬂxyloym@mhﬂ¢wylsac@qmi acedparmihelankwepreferred becaus

(u-carboxy- pol ycapr.al act opge- mona late a (] ca, r boxy-.po capr03 ac

t one rmn)(gl th5¥‘re)?p5tre C}Pn%nguﬂ? y oﬁ‘v?ecu?ge ged‘)rﬁ‘lfl %fufbéijgj § &% one is
preferably 1 g HAmiRtQrRr ef€rewby ok tode . O the above unsaturated
carboxylic acids (aI acrylic acid and nethacrylic acid are particularly

preferred because 3THet b £ORi gMACE ARt ofe. tHReyascdpetaded al one or
monocarboxylic acid (al) to the above styrene epoxy

resin can be carried out in accordance with a known

15 method. For example, the addition reaction can be
preferably carried out in the presence of a solvent and
an esterification catalyst at a temperature of 50 to
150°C for 6 to 24 hours. Illustrative examples of
solvents that can be used as the solvent include

20 propylene glycol monomethyl ether acetate, ethylene
glycol monomethyl ether acetate, propylene glycol
monomethyl ether acetate, propylene glycol monoethyl
ether acetate, diethylene glycol dimethyl ether,
diethylene glycol methyl ethyl ether, cyclohexanone,

25 2-heptanone, 3-heptanone, ethyl 2-hydroxypropionate,
ethyl 3-methoxypropionate, methyl 3-ethoxypropionate,
ethyl 3-ethoxypropionate, 3-methyl-3-methoxybutyl
propionate, n-butyl acetate, i-butyl acetate,
n-pentyl formate, i-pentyl acetate, n-butyl

30 propionate, ethyl butyrate, i-propyl butyrate,
n-butyl butyrate, and ethyl pyruvate.

As the egtexification catalyst, tertiary amines

such as triethylamine, trimethylamine,

benzylmethylamine and benzyldiethylamine; and



in adm xture of two or nore. The addition reaction of the unsaturated
nonocar boxylic acid (al) to the above styrene epoxy resin can be carried
out in accordance with a known 15 net hod.2¥or exanple, the addition reaction
can be preferably carried out in the presence of a solvent and an
esterificati oAUSAESHRATY AMHondie sR1e DicBR S & e iEaBeftdry hFannoz4 ymwur s.

Il lustrative gﬁggyfﬁéofte%q%@iﬁié%mﬁo gg%bggﬁﬁ%kég t he sol vent i ncl ude

20 propyl ene gl'ycol” nbhonet hy ace eneé’ glycol no, nonet hyl
et her acet at ebeprzgdvt ehetiwammonbnensthybredker acetate, propyl ene gl ycol

nonoet hyl et her, acetate, diethyl ene glycol_dinethyl ether, diethylene
gl ycol net hyl Se8fRAY Tﬁép?t596#%ﬂ@98ﬁ ,CBEOFIGS adBAe, 3- heptanone, et hyl

2- hydr oxypy op'teeataqoucfi Btk 031 T8ih DX BRIQRE ANk ep e MRERWS, 3 &F hé)sem%qra' onate,
et hyl 3-et hoxypropi onate, 3-neth{l-3-nethoxybutyl propi onate, n-butyl
y

acetate, i-bubgl racsibred. @ eelymetdrzalt eoni -pdnilyitacetsatets asbutyl 30
propionate, ethyl hutyrate.  i-propyl _butyrat n-butyl butyrate, a et hyl
pyruvate. As Phﬁ'eet % YPﬁgg‘tol n°’6af5§|t3‘§{?,l ﬁggf“ioagr‘i}%?ri{ﬁe?agﬁ% gge%d.
triethyla, m.nhe tgdg@tbyliadticon barzlyethykanided and benzhdughymm ne;

and 23 quaternary annoni um salts such as tetranethyl apmoni um chl ori de,
t et r aet hyl amBERFRIAP Y| 8OL IRRIGFt MRy P afn@AWhHY R AESS e, MO e

dodecy! t tigTet BYlLGumdh un eNIr | €8, 0300 Syl ehbald AMERAIM O OpdG £an be
, . quired, a polynerization Inhibitor such”as
p- met hoxyphengl corp sre¢ bpk alytrdgunnshe nayybengsexh oxTheessitrer i fTlhat i on
catalyst is UE%Qthﬁnggﬁ%H fﬁhibitor is used in an amount of
preferably not largex than 5,000 ppm, more preferably
500 to 3,000 ppm, based on the total amount of the
15 reaction solution.

The unsaturated monocarboxylic acid (al) is used
in an amount of preferably 0.7 to 1.2 equivalents, more
preferably 0.9 to 1.2 equivalents, pex eguivalent of
epoxy groups in the styrene epoxy resin.

20 The above polybasic acid anhydride (a2) can be
gelected as appropriate according to a desired type of
Y in the above formula (B-1). Preferred examples of
the polybasic acid anhydride (a2) include malonic
anhydride, malelc anhydride, citraconic anhydride,

25 succinic anhydride, glutaric anhydride, glutaconic
anhydride, itaconic anhydride, diglycolic anhydride,
phthalic anhydride, cyclohexanone-1,2-dicarboxylic
anhydride, 4~cyclohexene-1,2-dicarboxylic anhydride,
and diphenic anhydride. Of these, succinic anhydride,

30 glutaric anhydride, phthalic anhydride and
4-cyclohexene-1,2-dicarboxylic anhydride are
particularly preferred because they are highly
reactive.

The addition reaction of the polybasic acid



preferably not |arger than 0.5 equivalents, nore 10 preferably 0.01 to 0.1
equi val ents, based on epoxy groups contained in the styrene epoxy resin.
The polynerization inhibitor is used in 2an anount of preferably not |arger
t han 5,000 ppm nore preferably 500 to 3,000 ppm based on the total anount
of the 15 readhysirsodeutdadh.tdhdeiasymers e oroynoes tmxadn beackdr(iald is

used in an a nt. o referahly 0.7 to 1.3 equivalents,_nore preferably
0.9 to 1.2 quﬁ\l}{aﬁlennci%g Bé? @&u"?%a‘?%ﬂ%“‘&floré%o?f/ 5&‘855‘3 ﬁ%rtﬁgesf‘%oe‘f% epoxy
resin. 20 Theaadavel el ¥eawitoi i d farmrifeatadatted henc@d £6b&Y 185
appropriate according . to a desired type of Y in the above fornmula (B-1).

Preferred exaffRes 1)t ke JF§batvEens deRAKYdNRLIPa2) Itndisudel &8l oni c
anhydri de,c mal,ei G 1 dride, Gjtd ' | d . L D i de,
G U ar i o Ay B R BTY FhAT i aFaanT AUNCHE (Baats AN EaB T ML IR,
anhydri de, phhealhesaaninairédeyonychalmexanbine-ds 24 dixhy box ylhiec s cgmtwrk | de,

4-cycl ohexene-1, 2-di carboxyli c_anhydride, and dipheni ¢ anhydr.i de.. of . these,
SucHi nt 0. anhyBRCAE TSRTut (it BO IR ALEdRe LBt RAPRE Ly b mAddd

4- cycl ohexenei hiedr dine@RQYE 1 Snanhydiirde a3f € ¢ A Edd £it by rBaefterded Hecause
they are highly reactive. The addition reaction of the polybasic acid 24

anhydri de (a2fFomdimeedtyrene epoxy resin can be carried out under the same
monocar b o act B LaPy WA TRy ehd Baraf e T 1D lREE A S 1
t hat subse)cqueatnctmxﬁ hefa@dietﬂmabég%:/toi an od 1{hne amsﬁatrarl&trﬂnb rmmocr&lroboxyl ic
acid (al) to %@%fﬁ £§T$ 0.4 to 0.9 equivalents, per equivalent of
epoxXy groups in the styrene epoxy resin.
The radiation sensitive composition of the
15 present invention contains the above alkali soluble
regin (B) in an amount of preferably 10 to 200 parts
by weight, more preferably 20 to 150 parts by weight,
based on 100 parts by weight of the colorant (A). When
this value is smaller than 10 parts by weight, the
20 hardness of the colored layer to be formed may be
insufficient due to insufficient sensitivity, while
when it is larger than 200 parts by weight, the color
purity of the color filter to be obtained or the light
shielding ability of the black matrix to be obtained
25 may be insufficient.

(C) Polyfunctional Monomers

Illustrative examples of the polyfunctional
monomex (C) in the radiation sensitive composition of
the present invention include diacrylates or

30 dimethacrylates of alkylene glycols such as ethylene
glycol and propylene glycol;
diacrylates or dimethacrylates of polyalkylene
glycols such as polyethylene glycol and polypropylene
glycol;



epoxy resin, the polybasic acid anhydride (a2) is added into the reaction
m xture and the addition reaction is continued. 10 The pol ybasic acid
anhydride (a2) is used in an anount of m@%ferably 0.2 to 1.0 equival ents,
nore preferably 0.4 to 0.9 equivalents, per equivalent of epoxy groups in
the styrene epedyaesyhatise ondpealiyore skascyiles eonpdsipidlogmplrtke 15
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Is small er than 10t§§rts by wei ght, the 20 hardness of the colored |ayer to
be fornmed naydB@eRYRBFVIEL Tt die to insufficient sensitivity, while when

it is larger éﬁ?@, . | t hQy, uLicty of the color filter
to be(ﬂngfneggg}t e F?éﬁ%[égmgFgmmf%é?f?gy%ﬁefhéfblack matrix to be
obtai ned 25 ddyaboxylffd-cdehd-mpedl Fotgf podyimndk icordmeslsolbl ustrative
exanpl es of t evpol functional nmononer. (C) _in the radiation sensitive
COHpOSiH(H]ORat pFE§&% ?5v@ﬁfﬁo$§qﬁ§hé8%%aﬁﬁ?FBFés(N 30

di met hacryl at eg iQfoat kyl afe Ol ¥£0b3 igunke BRaetil £0es @lfy g1 padeRropyl ene
gl ycol; diacrylates or dlnethacrglates of polyal kyl ene glycols such as

pol yet hyl ene §PPeY BRA1Pol Wprophrase ref yRol 2llvd pBRydary| Bt bécene

roups such SeT PR R e R e Ak (ery i tol and

gipentaerythrmmmqrylateg or dimethacrylateé of
both-terminal-hydroxylated polymers such as
both-terminal-hydroxylated polybutadiene,
both-terminal-hydroxylated polyisoprene and

15 Dboth-terminal-hydroxylated polycaprolactone; and
trisacryloyloxyethyl phosphate, and
trismethacryloyloxyethyl phosphate.

Of the above, the “polyacrylates or
polymethacrylates of dicarboxylic-acid-modified

20 polyhydric alcohole having three or more functional
groups” indicates polyacrylates or polymethacrylates
of monoester compounds resulting from adding one
dicarboxylic acid to polyhydric alcohols having three
or more functional groups.

25 Of these polyfunctional monomers, the
polyacrylates or polymethacrylates of polyhydric
alcohols having three or more functional groups and the
polyacrylates or polymethacrylates of
dicarboxylic-acid-modified polyhydric alcohols

30 having three or more functional groups are preferred.
Specific examples thereof include trimethylolprxopane
triacrylate, trimethylolpropane trimethacrylate,
pentaerythritol triacrylate, pentaerythritol

trimethacrylate, succinic-acid-modified



5 polyacryl ates or pol ynet hacryl ates of dicarboxylic-acid-nodified

pol yhydric al cohols having three or nore functional groups; oligoacrylates
or oligonethacryl ates of polyester, epoXd6resin, urethane resin, alkyd
resin, silicone 3.0 resin, spirane resin and the like; diacrylates or

di net hacryl atB8§"6R e HHE AT E & nal 1 AFAYHAT &t e§ UsH imbe s asicrmedified

bot h-term nal & # Y I -t 1 pal.- ted
ponisopren.epgﬁ ég?%}ﬁ%?ﬁFgg?ﬁ?ﬁ%ﬁgh$§§%§§P§%EH 3% yQESFB%g%?g%éﬁ and
trisacryl oyl okgetrimdcphbapkat @emnde riyrtitenet bac myd mydmeyéiadysty phesphate. O

t he above, thg."pol acr¥l tes o Eolynethfcrélates of

di car boxyl i c- &tP§F! ¥YEGY3G Dol PRYFFAT Ui 2bRol 2Maving three or nore
functionals 0gg9ERY't 4 BV E8LES P! NaGhY| A 188 0L 1RA & MBI HACE Kleat a5, v &f
nonoest er conpounds resulting from addi ng one™ dicarboxylic acid to

pol yhydri c al EBRolEr G g -Eaied-modifored f pRDEa@RY thrdmmsl 25 O these

pol yfuncti on ] t P, acryl ates_or Rpo hacryl ates of

pol yhydric Z#Eg%gﬁgﬁkgs?ng?¥%r€%¥o%5ﬁ%$€$¥ﬁﬁ%ﬁﬁé%éﬁgé%%dﬁ%iand t he

pol yacryl at espentp@yyehbaciol af esmek hak @l Baxyldfe agbfpmgidsed pol yhydric
al cohol s 30 having three or nore functional groups are preferred. Specific
exanpl es t her BBPIERGRBR: PYndt g | SPprictiRe  £oTat iR ate, tri met hyl ol propane
trimethacrylate, pentaerytfritol triacrylate, pentaerythritol
trimethacryl ate, succinic-adj\d-nodified 26 pentaerythritol triacrylate,
succi nic-acid-nodi fied pent gritol trimethacrylate, pentaerythrito

0 o)

OI CH2§ CHzO)k/\COOH
)
R
o)

R

10
(wherein R represents a hydrogen atom or a methyl
group) .
O0f these polyfunctional monomers, trimethylolpropane
triacrylate, pentaerythritol triacrylate and

15 dipentaerythritol hexaacrylate are preferred, because
a colored layer having high strength and excellent
surface smoothness is obtained and scums and f£ilm
residues are hardly produced in areas other than areas
where a pattern of the colored layer is formed.

20 The above polyfunctional monomers can be used
alone or in admixture of two Or more.

The amount of the polyfunctional monomer (C) used



tetraacrylate, pentaerythritol tetramethacrylate, dipentaerythritol
hexaacryl ate, a.nd. 5 dipentaerythritol hexanmethacrylate. O the above, the
succi ni c-aci d-nodi fied pentaerythritol t27acrylate and the

succi ni c-aci d-,nodi fi ed g;ntaerythrilol trimethacryl ate are_ conpounds
represented by K& F3Ghi hé PR ERVECFOTD QS IF EPR efpoheobyeFeT-0 R

10 (wherein RirgRpdes€BhS; 8 Pydrreael, al,om of 2o Fethyk o ngu%)eiﬁﬂ t

pol yfunctional nononers, trinmethyl ol propane tri‘acryl at aerythritol
triacryl ate apdelfexabdnt aériye 06 gahesdacwdigkt arlzapedfenredl) decagse a

col ored | ayer ,havin Lgh strength _and excellent surfaceg snoothness is
obt ai ned and ?lﬂ%?g%gkfﬂﬁ;tq%s?ghag%ﬂ?§ﬁ%#gﬁyﬁﬁ?ﬁﬁmgg)Pn Sifer
than areass whgicumt pafft &iie 0p ol & wand ©f 8dallawsnbiekor ed. 1 20 skha pdpve
pol yfuncti onal nonomers can be used_ alone or in adm xture of two or nore.

The anmount of T pd| PRETR i Briak edsither the) siseangrh iand neuridics i on
et o, “omARALRRSSl U KESelh oIy 00 b Pisd LU c1 SO0 par
by wei ght of twellt kdlen Sdaibieursiis (Brgeharhihes G0 graems of wichisght,
pol yfuncti Onalder'rroen]?gggbi(lcl)t;/%isg[glrleeépect to an alkali developer may
10 Dbe insufficient or scums and £ilm residues may be liable
to be produced in areas othex than areas where a pattern
of the colored layer is formed.

In the radiation sensitive composition of the
present invention, the above polyfunctional monomers

15 may be partially substituted with monofunctional
monomers.

Specific examples of such monofunctional
monomers8 include o-carboxy-polycaprolactone
monoacrylate, ow-carboxy-polycaprolactone

20 monomethacrxylate, methoxy triethylene glycol acrylate,
methoxy triethylene glycol methacrylate, methoxy
dipropylene glycol acrylate, methoxy dipropylene
glycol methacrylate, 2-hydroxy-3-phenoxypropyl
acrylate, 2-hydroxy-3-phenoxypropyl methacrylate,

25 2-acryloyloxyethyl monosuccinate, and
2-methacryloyloxyethyl monosuccinate. Illustrative
examples of commercial products thereof include M-5300
(product of TOAGOSEI CO., LTD.).

These monofunctional monomers can be used alone

30 or in admixture of two or more.

The above monofunctional monomer is used in an
amount of preferably not largex than 890 wt%, more

preferably not larger than 50 wt%, based on the total
of the polyfunctional monomer and the monofunctional



than 5 parts by weight, the strength and surface snoothness of the col ored
| ayer nmay be insufficient, while when the anount is larger than SO0 parts
by weight, developability with respect té8an al kali devel oper may 10 be
insufficient or scuns and filmresidues naybe liable to be produced in
areas other tAAPUISEs where a pattern of the colored layer is forned. In

the radiati on ($9nsphb¥8pANARSEE QR {H¥n t BR1 tRArHsgpt i nvention, the above
polyfunctionar‘WUﬁUWET§E‘Igaﬁﬁy‘bé—parrTaTTy“subsTituted wi t h nmonof uncti onal
nmonomers. Specific EkemHlestopodysie nbaatdeet i omat i anmoners tiadgadiein

w- car boxy- pol r e. nmppoacryl.at e, w carboxy-polycaprol actone 20
nnnomﬂrmcrylﬁﬁg)é% %%39 %i%Eﬁﬁﬁé%f%l988P€§ﬁ@*§?e?é/ foRY SFGRET hyl ene
gl ycol nethacrylwdres iont hexy camprcomymhenchgkypelodcs ¢k af €4 1i@@iINOX4hich

di propyl ene | yco] methacrylate, 2-hydroxy-3-phenoxypropyl acrylate,

2- hydr oxy- 3- p%@r\'bxlylb%Bmﬂterml?‘l’iixf“ﬁlréjt:’e‘a,tignz-%%r%ﬁ%yﬁ & hyl nmonosucci nate,
and  2- et hacgaﬁ:ll%)/f@f&}f%ti a]oR8a ‘r‘rﬁéf‘agég 'a'ﬂdlszﬁéﬁa'f\a?xc@i(éﬂﬂ'les of
comerci al products thereof 1nclude M 530 product of TOAGOSElI CO., LTD.).
These nonof unoidromeé rsongmet siramobe gk allbyleexp@ sorré nt adrpdtiwei of t wo

or nore. The above nonof.uncty onal, noner i s u.se:g [ n_an . anmount of
preferably not> 14 g7 ?’ﬁfﬁ%jc)evﬁl%,g%r eUE'BFg‘fVe’TQa ?é ﬁ&tréllag?’gaf"'t han SO wt %
based on {§e traimalulokaiiieo POt WiNLitooad, FRNOIRE tatth bRenBROINNCE+ opal 28
mononer. (D) Photopol ynerization Initiator The photopol ynerization initiator
contained in As the photopolymerization initiator, 'an oxime

compound, biimidazole compound, benzoin compound,

acetophenone compound, benzophenone compound,

a-diketone compound, polynuclear quinone compound,

15 xanthone compound, phosphine compound, triazine
compound, diazo compound, onium salt, imidosulfonate
compound or the like can be suitably used.

Illustrative examples of the above oxime compound
include a carbazole compound and other oxime compounds.

20 An example of the carbazole compound is a compound
represented by the following formula (D-1):

R14
P L
15 —_
[e-trom W oy
ll
OéC C\R12
N
l (D-1)

R11
(wherein R’! represents an alkyl group having 1 to 20

carbon atoms, a cycloalkyl group having 3 to 8 carbon

25 atoms or a phenyl group,



the radi ation sensitive conposition of the present 5 invention is a.
conponent that produces radicals which can initiate polynerization of the
above pol yfunctional nononer (C) and nonofgincti onal nonomers used in somne
cases by exposure to radiation such as visible light, ultraviolet

radi ation, 10RfarandR'avéathtinddpaiident iy eépresen beahydr eneX-a8ym, As

t he phot opol yneri zat,j Lol tiator, .an oxime onpound, bii m dazol e conpound,
benzoi n conpogﬁﬁ,%ﬂggg?og%@#'nén%gﬁﬁghﬁh,t%eﬁ§o 78 E&AUnd®  a- di ket one
conpound, pol wiuel €81 k§i Beta s HWROUAY, 315 oxanih ok oaBemad, Phasy De
conpound, triazine conpound, diazo conpound, oniumsalt, imdosulfonate
conpound or tHFYReVBARHE &Y PEDISHRERYTULIEG Y afi PONXE#DRBE of the
above oxi c Ny 5N r I h [
conpoundsm? Z%ﬁ%ﬁﬂggéﬁglgkgg&iﬁgﬁgggﬁggo eggg%%§3%° ?gggﬂ%oﬁéggé
represent ed byhehealhoveowyml dadkylla ¥edp) ,(Rla)n D13 ' R (R15_(CH2)p )q
ml~~N Il @Cl 1 CRL2 N &D—l % émherein Fﬂ%ngpr sents an al kyl
group having £t &FeR*CEEPFGhAR DNEY *aT EPCP IR G roER haFRTP @R 3 @8 ar bon
25 atoms or agphapyiocdneyn, #OouB nantn&ly fachs | pdepefledt byl epiesent a

hydrogen atom _ an al kyl "group having 1 to 20 carbon atons, a cycl oal kyl
group havi ng 2ikrBYéagBFeatRtbA¥ing phehgl 12 carbon atoms or a

10 cycloalkyloxy group having 3 to 8 carbon atoms, and when

ing

a plurality of R!s exist, they may be the same or
different fxom cach other,
R!® represents a monovalent oxygen-containing
heterocyclic group having 4 to 20 carbon atoms, a
15 monovalent nitrogem-containing heterocyclic group
having 4 to 20 carbon atoms or a monovalent
sulfur-containing heterocyclic group having 4 to 20
carbon atoms, and when a plurality of R'°s exist, they
may be the same or different from each other,
20 p is an integer of 0 to 6, g is 0 or 1, n is an integer
of 0 to 5, m is an integer of 0 to 5, provided that (n
+ m) £ 85).
Illustrative examples of the alkyl group having
1 to 20 carbon atomsa as R** in the formula (D-1) include
25 methyl, ethyl, n-propyl, i-propyl, n-butyl, sec-butyl,
t-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl,
n-nonyl, n-decyl, n-undecyl and n-dodecyl groups.
Illustrative examples of the cycloalkyl group having
3 to 8 carbon atoms as R'! include cyclopentyl and
30 cyclohexyl groups. Preferred examples of R'' in the
formula (D-1) include methyl and ethyl groups.
Illustrative examples of the alkyl group having
1 to 20 carbon atoms as R*? and R*? in the formula (D-1)

include methyl, ethyl, n-propyl., i-propyl, n-butyl,



group which nmay be substituted or a nonovalent 5 alicyclic group having 7 to
20 carbon atons (excluding the above cycloal kyl group), Rl4 represents an
al kyl group having 1 to 12 carbon atons, 3@& cycl oal kyl group having 3 to 8
carbon atons, an al koxyl group having 1 to 12 carbon atons or a 10

cycl oal kyl oxy S§Coupr it n§ -Peoy 8. caranaydns 1 drex¥hen nahepowdlity of

Rlds exiot, thepdiy benthe sorm rodlif cr il ldomcach ppen, R18 )

represents a nonoval eht “oxygenh- tont aini ic group having 4 to 20
carbon at ons, gaoulfs nonDY ahientr 2t L vegenampliea bifnghbed pedenditEl Gnospp
having 4 to 20 carbon_atons or_a _nonoval ent sul f,yr-contaj,ni ng heterocyclic

group having 239 3chPodh GEBRED AFPWReR Sa i uPRd t§ ofi R E4de i st, they
may be { hes Sagy Mok ALelenind T ogueatl Ry 10k Al #. | SIRTURLEOEL 8 O to 6

gis Oor 1, n'is an infeger ,, mis an integer of 0 to 5, ngvided
that (n + nm examples| PEstal$ VeTuemnA ebovf tilte R &RY lggaugumaaing “1 to

20 carbon ato 1RLL | he faor.nul - | .ude thyl . ethyl

n- propyl, i- pg%;?;ﬁ ﬁ‘-r‘bcu:(]@%,e as%(%ltr)wulfglg,(l%\%bl{ﬁ%g#,%%n}p%%t({/nfg,a%%ﬁﬁ%/ms
n-heptyl, n-oetyh &snmarhyn; deejlyl n-nngeeplylandi Apdeiscy) grburs:1,
II'lustrative exanples of the cycloal kyl group having. 3 to 8 carbon atons as
R' include cy8ESTaMYYLland 3 eyel oRSBRNBY duFR A FRaperYdd $XaHPEes df R11

in the fofnu ' ddggh ; d, et hyl I t Y
exanpl es lg(% thgcgl%(%?kg?oup halg‘ia%llgwlmtaé(; :SZOEgaer(%frl&gtﬁgﬁs aa{"lsAdl’[?lisiZE'gtr?clll1 gdlsi% in

the fornul a (ByPlopenkwde and hgclethasyl ngpeopys ; anprddydxyn- igatodp 30

sec-butyl, t-ggQQngrEpggtglcagbgﬁggﬁoégrgﬁéxlas methoxyl, ethoxyl,
n-propoxyl, i-propoxyl, n-butoxyl and t-butoxyl
groups; a cycloalkyloxy group having 3 to 6 carbon atoms

18 such as cyclopentyloxy and cyclohexyloxy groups; a
phenyl group; and a halogen atom such as fluorine and
chlorine atoms. The number of substituents for the
phenyl group as R'® and R is preferably 0 to 4, more
preferably 0 or 1.

20 Further, illustrative examples of the monovalent
alicyelic group having 7 to 20 carbon atoms (excluding
the above cycloalkyl group) as R*? and R*? include a group
having a l-alkylcycloalkane structure, a group having
a bicycloalkane structure, a group having a

25 tricycloalkane structure, a group having a spiroalkane
structure, a group having a terpene structure, and a
group having an adamantane structure. As R and RY
in the formula (D-1), a hydrogen atom, a methyl group
and an ethyl group are preferred.

30 Illustrative examples of the alkyl group having
1 to 12 carbon atoms as R* in the formula (D-1) include
methyl, ethyl, n-propyl, i-propyl, n-butyl, sec-butyl,
t-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl,

n-nonyl, n-decyl, n-undecyl and n-dodecyl groups.



n-octyl, n-nonyl, n-decyl, n-undecyl and n-dodecyl groups. Illustrative
exanpl es of the cycloa.].kyl group having 3 to 8 carbon atons as R12 and
R13 include 5 cyclopentyl and cycl ohexyl @&doups. Illustrative exanples of
substituents for_the phenyl group _as R12 and R13 include an a.lkyl group
having 1 to 6 ThtB8RTATGHEE SHeRPde e? hiytheeeMALlonl kydpgiroup prapyyng

DUV SSOPNL e i, ARRITYL AR BRRoR . ALgURS, d d0s cXElpal k!

group haV|ng 3 to 6 carbon atons suc cycl open groups;
an al koxyl groupclbbheiydl 1gtoudscar ti’olrﬂ.msonramuosh aesamgtloxybf ethdwoxyl,

- l, | and_t- byt | oal kyl
Sr ngpﬁgi ngI 34){]68 y)ciagﬁﬁ’ﬁlp;&‘%)%nlg Ré 8%%&1%’8%&@?%% %g ’33‘61 ﬁﬂgyl oxy
groups; a sphemythekgup, e@mﬁyhalzoglsﬂoﬁmpuqh@ﬁo{abm ng -3k oghhori ne

atons. The nunber of substituents for t phen¥ group as R12 and 13 is
preferably()t%rbutﬁmMi p#ePéH&M%OBYornthKN gKkherl - Repaytraty ve

exanpl es of t I u C a

(excl udi ng t% ggggé' cyct oaﬁhbﬁ)‘gr&o P) Igsgﬁ?% Cngleé s n% ng r%ﬁgs
havi ng a M|Qﬂdydbayﬂﬁﬁ¢ gtriowgtsur e, Ihlgsumaﬁmwengxamﬂn@ycb@mﬂﬁﬁm
structure, a grou a 25 tricycloal]cane structure, a_group having a
spi r oal kane ¥6§P&3§<an°xgrsas%5}%ﬁl% t &r End SATRPDr BECHE &5 Ryroup

havi ng anladar@«@é@ﬁaesumwsnt@a_ﬁa@ é‘ﬁd RI3 1dHe kPeohQy &y dlsQ 1) paa

hydr ogen at om a met hyl "group and an ethyl Qroup are préféerre
Il lustrative é&anpﬂéstbe ﬁh@“ﬁ#k@l(ﬁrddp hagkhy 1.1 Q@hYZ,carﬂunOBVdns as R14

sec-butyl .t bUPs PP paht 5P TR naheF BoRi AR, Sbsaryt PERBhRg 1B Yery1
n-undecyl and plrdﬁdemdd groups.
Illustrative examples of the monovalent

15 oxygen-containing heterxocyclic group having 4 to 20
carbon atoms, monovalent nitrogen-containing
heterocyclic group having 4 to 20 carbon atoms or
monovalent sulfur-containing heterocycliec group
having 4 to 20 carbon atoms as R*® in the formula (D-1)

20 include thiolanyl, azepinyl, dihydroazepinyl,
dioxolanyl, triazinyl, oxathianyl, thiazolyl,
oxadiazinyl, dioxaindanyl, dithianaphthalenyl,
furanyl, thiophenyl, pyrrolyl, oxazolyl, isooxazolyl,
thiazolyl, isothiazolyl, pyrazolyl, furazanyl,

25 pyranyl, pyridinyl, pyridazinyl, pyrimidyl, pyrazinyl,
pyrrolinyl, morphonyl, piperazinyl, quinuclidinyl,
indolyl, isoindolyl, benzofuranyl, benzothiophenyl,
indeolizinyl, chromenyl, quinolinyl, isoquinolinyl,
purinyl, quinazolinyl, cinnolinyl, phthalazinyl,

30 pteridinyl, carbazolyl, acridinyl, phenanthridinyl,
thioxanthenyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phencoxazinyl, thianthrenyl,
tetrahydrofuranyl and tetrahydropyranyl groups. As

R'® in the formula (D-1), dioxolanyl, tetrahydrofuranyl



31 Illustrative exanples of the cycloal kyl group having 3 to 6 carbon

atons as Rl14 include cyclopentyl and cyclohexyl groups. Illustrative
exanpl es of the al koxyl group having 1 t8212 carbon atons as R14 include 5
met hoxyl | ., et hoxyl, n-propoxyl, i-propoxyl, n-butoxyl, t-butoxyl,

n- pentyl oxy, RIHEXYEEXRRYARRBYYWERYL FHovES/| %G, PAafRETedy, n-decyl oxy
n- undecyl oxy and nsd X gplbustratives I of, t

cycl oal kyl oxy grouppth?ﬁ%#g ?89Eﬁ§§$bg% g?o%é §§¥%ﬁ§§%gﬁpﬁ§1h e 4 2
cycl opent yl oxyandicydlachiexypurfegrajupg. 1As R14 in the formula (D-1),

met hyl , ethyl, n-propyl i -pgopyl .. n-putyl, .met hoxyl and et hoxyl grqups are
preferred. Illustrafl \y}‘é'i e%%‘pfggg%élflﬁ hgﬁlﬁ%ho&zfl é’rﬁe%%“'a erP-’co%t%?n' ng

het erocycl 5¢ @fDepi Baviavgl ¥ pPe@xaGAPON, 4 REBm {ANEKal €dtrmula (D-1)
nitrogen-containing heterocyclic group having 4 to 20 carbon atons or

nonoval ent sul¥urPEeAeZialkhy Ret&r okyclic group having 4 to 20 carbon atons

as R15 in the fornu 1 i LQl.any. j Nyl i pi nyl ,
di oxol anyl, triazi nlyﬁf, (:g;?a%:ﬁi% ndy\f}?a?ﬁﬁe%égie%e?&%c)l(%;g%@néhfoﬂ% t(g%rﬁ g%yl ,

di t hi anapht hal @hyl.) , &4 wemybuntdhiopkbiyh apysrol flereoxazaditdr deoxazd yl

t hi azol yl, isaqthiazqlyl

pyri dazi nyl, gy?idf d E‘,f]:bgré ?Zeg'lfz&np%‘?gﬁn%{/? 5&%?%%%“8%%35‘%#9?‘
qui nucl i dipyl .q 1isndodih, miisPiindalee i DEAZRRFUFFEr SEMZOLY ORRBWAzZoLe
i ndol i zi nyl , é%ronenyl, ui nol i nyl, isoquinolinyl, purinyl, quinazolinyl,
cinnol i nyl, praemparndy|(230) pears @rgfereadbazol yl, acridinyl,
e gl oo SSEETE Py BESOU D3 ve compound
(1) include
l-[9-ethyl-6-benzoyl-9.H.-carbazole-2-yl]-1,2

15 -nonane-2-oxime-O-benzoate,
1-[9-ethyl-6-benzoyl-9.H.-carbazole-3-yl]-1,2
-nonane-2-oxime-O-acetate,
l-[9-ethyl-6-benzoyl-9.H.-carbazole-3-yl]-1,2
-pentane-2-oxime-0-acetate,

20 l1-[9-ethyl-é6-benzoyl-9.H.-carbazole-3-yl)]-octane-1-
oneoxime-0O-acetate,
1-(9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazole-3-yl]
-ethane-l-oneoxime-0-benzoate,
1-[9-ethyl-6-(2-methylbenzoyl)-9.H.-carbazole-3-yl]

25 -ethane-l-oneoxime-0-acetate,
l1-[8-n-butyl-6-(2-ethylbenzoyl)-9.H.-carbazole-3-yl
] -ethane-1-oneoxime-0-benzoate,
ethanone-1-[9-ethyl-6-(2-methyl-4-
tetrahydrofuranylbenzoyl)-9.H.-carbazele-3-yl]-1-(0

30 - acetyloxime), ethanone-1-[9-ethyl-6-(2-methyl-4-
tetrahydropyranylbenzoyl)-9.H. -carbazole-3-yl]-1- (0
- acetyloxime), ethanone-1l-[(9-ethyl-6-(2-methyl-5-
tetrahydrofuranylbenzoyl) -9.H.-carbazole-3-yl]-1-(0
- acetyloxime), ethanone-1-(95-ethyl-¢-(2-methyl-5-



tetrahydrof uranyl and tetrahydropyranyl groups. As R15 in the fornmula (D 1),
di oxol anyl, tetrahydrofuranyl 32 and tetrahydropyranyl groups are
preferred. pinthe formula (D-1) is preféBably O, 1 or 2, particularly
preferably 1. nin the formula (D-1) is preferably 0, 1 or 2, 5

particul arly prefeprdMdrapPYaaAdYRESR2aY 1 ormH a- cBrDazotepRefklably (0 or 1.
O the conpounds by _t above formula (TD-3.), a conmpound in
which g is O (he?é?ﬁgﬁﬁggiﬁg érre to as "carbazol e conpound (1) ") and a
conpound in whiehahodng-is- 19arthplsel{fhawaimnafter (zeferred to as
"carbazol e conpound (2)")_are preferred. Specific exanples of the above

car bazol e Comﬂ&mgthyb-§n%rga@xolanyl)benzoyl}-s.H.—carbazole~3-y

1-[9-ethyl 56- benzeyl(o2 HesdihazalgeB-yl]1-1.2 15
- nonane- 2- oxi me- 0- benzoate, ~1-[9-ethyl-6-benzoyl-9.H -carbazole-3-yl]-1,2
- nonane- 2- oxi me- 0- adeg ef i clekampilng of bbezabbve. tarbaiakelepohndl, 2

- pent ane- 2- oxi pe¢ 0z ,
1-[9-ethy|-6-b§%£o§ﬁ§¥¢§$cggg§ﬁﬁ%§égi&ﬁiﬁ:%.%: = e s Scet at e
1-[ 9- et hyl - 6- (2= bR hyldwsszoy Ehydrfe t K8xbdioZ®Oy &) 39YIH. -carbazole-3-y
- et hane- 1- oneoxj ne- O benzoat e ,

1-[9- et hyl - 6- (2l e HP DEGBYYEEIMe L ar bazol e- 3-yl) 25

‘ethane‘|1@neQ§EHEh%ﬂ¥iiﬁt9-etQ¥1-6-(2-me hyl-4-
1-[ 9-n-butyl - 6-(2-et hyl benzoyl )-9. H. - car bazol e= 3-yl
] - et hane- | - oneoxt rahy-dropyaaaylns thnsydeni Oy dl hyl -16- { Qambiaindle=-3 -y

e hamone: S (oS ERY s ysgubare! o2y 1 (0 30 = acetyionim)
ethanone-1-[9-ethyl-6-(2-methyl-5-
tetrahydrofuranylmethoxybenzoyl)-9.H.-carbazole-3-y

15 1]1-1-(0- acetyloxime),
ethanone-1-[8-ethyl-6-(2-methyl-5-
tetrahydropyranylmethoxybenzoyl) -9.H.-carbazole-3-y
1] -1-(0- acetyloxime), and
ethanone-1-[9-ethyl-6-{2-methyl-4-(2,2-

20 dimethyl-1,3-dioxolanyl)methoxybenzoyl}-9.H.-carbaz
ole-3- yl]l-1-(0-acetyloxime).

Of these, 1-(9-ethyl-6-(2-methylbenzoyl)-9.H.-
carbazole-3-yl] -ethane-1-oneoxime-0-acetate out of
the carbazole compounde (1) and

25 ethanone-l-[9-ethyl-6-(2-methyl
-4-tetrahydrofuranylmethoxybenzoyl)-9.H.-carbazole-
3-yl]l-1-(0-acetyloxime) and
ethanone-1-[9-ethyl-6-{2-methyl-4-(2,2-
dimethyl-1,3-dioxolanyl)methoxybenzoyl}-9.H.-carbaz

30 ole-3- yl]-1-(0-acetyloxime) out of the carbazole
compounds (2) are preferred. Particularly preferred
i9 ethanone-1-[9-ethyl-6
-{2-methyl-4-(2,2-dimethyl-1,3-dioxolanyl)methoxybe

nzoyl}-9.H.-carbazole-3-yl]l-1-(0O-acetyloxime) out of



t et r ahydr opyr anyl benzoyl )-9. H. - carbazol e-3-yl]-1-(0
et hanone- 1-[ 9- et hyl - 6- ( 2- net hyl - 5-

cetrahydr of ur anyl benzoyl )-9. H. - carbazol e-34yl ]-1- (O
et hanone- 1-[ 9-et hyl - 6- (2-nmet hyl -5 33

t et r ahydr opyr &% RAFRFRPI® HEoBRPBEAS e(3)yl]-1-(O acetyl oxi ne), and
et hanone- 1-[ 9- et hyl - -4-( - .

di et hyl -1, 3-di oxol %%;’I‘j)%t;{ﬁfzgﬁlf 5.{%@‘%]&?%?0% eE%?yabgvlﬁ -“1‘-':](-"8-r oxime

acet yl oxi me) . cSmpoindsedaqledeof the above carbazol e conpound (2) include
et' hanone-1|-[ 9-et hyl - 6- (2- et hyl - 4- .

t et r ahydr of ur n;?l'r%‘f'ﬁ%? B&E YT 149 (RheRy bERdID-Rh§ny I -R1 60 acetyl oxi me),
10 et hanong- | <[yl Wi 28+ )1t hyl - 4-

t et r ahydr opyr anyl net'hoxybenzoyl )-9. H. - carbazol e-3-y 1]-1-(O acetyl oxine),
et hanone- 1-t 9letzmusanediwitgt 15-(4 - (phenylthio) phenyl] -2

t et rahydrof urany | X -9.H -carbazole-3-y 15 1]-1-(0-

acet yl oxi ne), 3¥L2§%229¥3?8é§¥%ir-6-(2-nethyI-5-

t et rahydr opyr anyl 1Bl baxgddroaoyt ) ~ J4H. (Sles hgZ@lhe-Sryhehly 18- (0- acetyl oxi ne),
and ethanone-|-[9-ethyl-6-{2-nethyl-4-(2,2 20

di net hyl -1, 3- dikox? 2RGEFARXFBenzoyl }- 9. H -carbaz ol e- 3-

yl]-1-(o-@acet yl 6xi t eral-% -(y2= lLbenzoyl )-9. H. -
carbazoléﬁg-yﬁfgg?ﬂg%%§§¥gﬁ£§§iﬁé-d@ﬁﬁgéggghgﬁp%gggﬁ?ﬁé car bazol e conpounds
(1) and 25 et h&noite-Benzpe$-letdhihe6- H1Pd met hyl

-4-tetrahydrofuranyl nethoxybenpzoyl )-9. H. - bazol e- 3-yl]-1-(0O acetyl oxi ne)
and et hanone-ll-z('9c¥cé‘r?I?Il-oé"ye{?{-]ﬁi%wpﬂ'ﬁlpéggg‘l 3)
phenyl] -2-(0-(4-methylbenzoyloxime)). Of these,

acet yl oxi ne),

acet yl oxi ne),

l,2-octadione-1-[4-(phenylthioc)phenyl]-2-(0-benzoyl

15 oxime) is particularly preferred.

Illustrative examples of the above biimidazole
compound include
2,2'-bis(2-chlorophenyl)-4,4',5,5"-tetrakis (4-
ethoxycarbonylphenyl)-1,2’'-biimidazole,

20 2,2’-bis(2-bromophenyl)-4,4’",5,5' -tetrakis(4-
ethoxycarbonylphenyl) -1,2’-hiimidazole,

2,2’ -bis(2-chloxrophenyl)-4,4’,5,5’ -tetraphenyl-1,2’
-biimidazole,
2,2’ -bis(2,4-dichlorophenyl)-4,4’,5,5’

25 -tetraphenyl-1,2’-biimidazole, 2,2’ -bis(2,4,6
-trichlorophenyl)-4,4’,5,58’-tetraphenyl-1,2’-biimid
azole,

2,2’ -big(2-bromophenyl)-4,4’,5,5’ -tetraphenyl-1,2’
-biimidazoele, 2,2’ -bis(2,4-dibromophenyl)-4,4’,5,5’

30 -tetraphenyl-1,2’'-biimidazole, and
2,2’ -bis(2,4,6-tribromophenyl)-4,4’,5,5'-tetrapheny
1-1,2’ -biimidazole.

When the biimidazole compound is used as the

photopolymerization initiator (D) in the radiation



di et hyl - 1, 3- di oxol anyl ) net hoxybenzoyl }-9. H. - carbaz 30 ol e- 3-
yl]-1-(0-acetyl oxi me) out of the carbazole conpounds (2) are preferred.
Particularly preferred is ethanone-I|-[9-8thyl -

-{2-nethyl -4-(2, 2-di net hyl -1, 3-di oxol anyl ) net hoxybe

nzoyl }-9. H. - cafPRsblLdVR ;ﬂijHO(SGDLaGé‘t;ﬂ Xile)pvasest dnvemeloanbazolie

conpound 2 t h d
‘ncl ude 1, o b aF SREty A5 EHOTE, B bR R SR TS nple £ AR
1, 2- But ane(cjii ormedlzahgeg mmmh s}xtﬁm)tpjﬂenalh] b2 fﬁgtheltzq?/ﬂ\pxbm)i The
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preferably one to three, more preferably one or two
mercapto groups that are directly bonded to the ring.
Specific examples of the mercaptan compound include
2-mercaptobenzothiazole, 2-mercaptobenzooxazole,

15 2-mercaptobenzoimidazole,
2,5-dimercapto-1,3,4-thiadiazole, and
2-mercapto-2,5-dimethylaminopyridine.

The above amine compound is a compound having a
benzene ring or heterocyclic ring and one or more,

20 preferably one to three, more preferably one or two
amino groups that are directly bonded to the ring.
Specific examples of the amine compound include
4,4’ -bis(dimethylamino)benzophenone,

4,4’ -bis(diethylamino)benzophenone,

25 4-diethylaminocacetophenone,
4-dimethylaminopropiophenone, ethyl
4-dimethylaminobenzoate, i-amyl
4-dimethylaminobenzoate, 4-dimethylaminobenzoic acid,
and 4-dimethylaminobenzonitrile.

30 When the biimidazole compound is used as the
photopolymerization initiator (D) in the radiaction
sensitive composition of the present invention, it is
preferable to use both the mercaptan compound and the

amine compound as the hydrogen donors, since the



azole, 2,2'-bis(2-bronophenyl)-4,4",5 5 -tetraphenyl-1,2" -biimdazole,
2,2'-bis(2,4-di bronmophenyl)-4,4",S,5° 30 -tetraphenyl-1,2'-biimdazole, and
2,2'-bis(2,4,6-tribronophenyl)-4,4",5,5 -tagtrapheny 1-1,2' -biimdazole.
When the blimda.zole conpound is used as the photopolynerization initiator
(D) in the radteneomidsitgenfitheeradipdasidn crewséithierpresendsindien iien, it
Is preferably_used in conmbination.wth a drogen dqnor because
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ring and one or nore,  preferably one ree, nore preferably one or two
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The above am ne conpound is a conpound having a benZene ring or heterocyclic
ring and one or nor&lleatpedfisfatyavpe oo athrdee Fpewephsiaremhgnone or
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4, 4" - bi s(di echyl ardi@tieszppketmEhenone,
2,2-dimethoxy-2-phenylacetophenone,
2-hydroxy-2-methyl-1-phenylpropane-1-one,
l-(4-i-propylphenyl) -2-hydroxy-2-methylpropane-1-

15 one, 2-methyl-(4-methylthiophenyl)-2-morpholino-1-
propane-1-one,
4-(2-hydroxyethoxy)phenyl- (2-hydroxy-2-propyl)
ketone,
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)

20 butane-l-one, l-hydroxycyclohexylphenyl ketone, and
2,2-dimethoxy-1,2-diphenylethane-1-one.

Illustrative examples of the above benzophenone
compound include 4,4’ -bis(dimethylamino)benzophenone
and 4,4’ -bis(diethylamino)benzophencne.

25 Illustrative examples of the above a-diketone
compound include diacetyl, dibenzoyl, and methyl
benzoyl formate.

Illustrative examples of the above polynuclear
gquinone compound include anthraguinone, 2-ethyl

30 anthraquinone, 2-t-butyl anthraquinone, and
1,4-naphthoguinone.

Illustrative examples of the above xanthone
compound include xanthone, thioxanthone, and

2-chlorothioxanthone.



25 4-di et hyl am noacenophenone, 4-di net hyl am nopr opi ophenone, et hyl
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2, 2-di met hoxy phenan | ne,
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| - (4-i-propyl phe hydroxy 2- met hyl propane-| 15 one,

2- et hyl - (4|ﬂ%?1 ﬁFBﬁ 3&) 2- nmor phol i no-1- propane-| -one,

4- (2- hydrpayetww@h@wu(&hxdrbqu@rpeameﬁomé% 9.-g-triazine,
2- benzyl di ."met hyl ami no- 1| - (4- nor phol i nopheny IZ] 0 butane-l-one

1- hydr oxycycl drekdt fhema ket ngaanm yl)etheny 4,6-bis(trichloro
2, 2- d|nethoxyléegigiyh%nngggggge -one. lllustrative exanples of the above
benzophenone !

2-[2-(4-diethylamino=-2-methylphenyl)
ethenyl] -4,6-big(trichloromethyl) -s-triazine,

15 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)

20 -s-triazine, and 2-(4-n-butoxyphenyl)-4,6-
bis(trichloromethyl)-s-triazine.

These photopolymerization initiators can be used
alone or in admixture of two oY more.
In the present invention, the amount of the

25 photopolymerization initiator (D) is preferably 0.01
to 500 parts by weight, more preferably 1 to 300 parts
by weight, particularly preferably 10 to 200 parts by
weight, based on 100 parts by weight of the total of
the polyfunctional monomer (C) and the monofunctional

30 monomers used in some cases. When the amount of the
photopolymerization initiator (D) is gmaller than
0.01 parts by weight, curing by exposure to light is
insufficient, so that a pattern array having colored

layer patterns arranged according to a given



compound i nclude 4,4'-bi.s(di.nethyl.am no)benzophenone and

4, 4" - bi s(di et hyl am no) benzophenone. 25 Il lustrative exanples of the above
a-di ketone compound include diacetyl, dilsszoyl, and nmethyl benzoyl
formate. Illustrative exanpl es of the above pol ynucl ear qui none conpound
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such as 2,4,6-tris(trichloronethy s-triazine,

2- et hyl - 4, 6- baggear p€htbeospblstirjes-orron azhee, igBe -[shidIdian- 2ai@r.
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2-[2-(4-di et hyf antAe- 2amBldWi PAeB¥hEitive composition of the present
ethenyl ] -4, 6-bis(trichloronmethyl)-s-triazine, ~15 _
2-[2-(3, 4- di ret hyePTicony | peefaraPly, 6y iRFchMororEmAy Comp eungdz amsl

2 (& meLhaEngade s SRt SNABTELN. S SURH Smresanged by
2- (4- n- but oxyphberydpetke6formula (D-1). When the photopolymerization
initiatox (D) contains an oxime compound and other
photopolymerization initiators, the other
photopolymerization initiators used in combination
185 with the oxime compound are preferxably a biimidazole
compound, acetophenone compound, triazine compound,
benzoin compound, benzophenone compound, a-diketone
compound, polynuclear gquinone compound, xanthone
compound, diazo compound, onium egalt and
20 imidosulfonate compound, and the acetophenone
compound i3 particularly preferxrred.

In the present invention, the oxime compound is
used in an amount of preferably at least 20 wt%, more
preferably at least 50 wt%, based on the total amount

25 of the photopolymerization initiator (D)

Other Additives

In addition to the above coleorant (A), alkali
soluble resin (B), polyfunctional monomer (C) and
photopolymerization initiator (D), the radiation

30 sensgitive composition of the present invention can
contain various other additives as required.

Illustrative examples of such other additives
include a filler, surfactant, adhesion promoter,

antioxidant, ultraviolet absorber, aggregation



hi s(Lbrichl oronethyl)-s-triazine. These photopol ynerization initiators can
be used alone or in adm xture of two or nore. In the present invention, the
anount of the 25 photopol ynerization initisator (D) is preferably 0.01 to
500 parts by meighth nor e preferabli 1 to 300 parts by weight, particularly
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conposi tion of tthe (r-asebhoxyeedkon sfariefreg abl y contai ns an oxi me conpound
and 10 nore prefera%%é contains the conpound represented by the above
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phot opol yneri zation initiators used I n conbination 15 wth the "oxinme

conpound are prefmedtigxyshilianiclazdt amicopoony! acctopherorss kanpound

oozt e commoungy SRIERLBRUPEUDE, IR AEERIG fompound, a-dlketone
3-glycidoxypropylmethyl dimethoxysilane,
2-(3,4-epoxycyclohexyl)ethyl trimethoxysilane,

15 3-chloropropylmethyl dimethoxysilane, 3-chloropropyl
trimethoxysilane, 3-methacryloxypropyl
trimethoxysilane, and 2-mercaptopropyl
trimethoxysilane. Specific examples of the above
antioxidant include

20 2,2-thiobis(4-methyl-6-t-butylphenol) and
2,6-di-t-butylphenol. Specific examples of the above
ultraviolet absorber include
2-(3-t-butyl-S-mechyl-2-hydroxyphenyl)-5-
chlorobenzotriazole and alkoxybenzophenone.

25 Specific examples of the above aggregation inhibitor
include sodium polyacrylate.

The above developability adjuster can be added
to further improve the solubility of coating film
formed from the radiation sensitive composition of the

30 present invention in an alkaline developer and further
inhibit undissclved materials from remaining after
development. An example of the developability
adjuster is an organic acid. As such an organic acid,

an aliphatic carboxylic acid or



conpound, diazo conmpound, oniumsalt and 20 i m dosul fonate conpound, and the
acet ophenone conpound is particularly preferred. In the present invention,
t he oxime conpound is wused in an amount o# 0 preferably at |least 20 w% nore
preferably at ] east 50 wt% based on the total amount 25 of the
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filler include | ass and al um pa. Specifjc exanples of the above
surfactant incVade®d fodfdRi.c RAYPdéCaCidat FEFH%RC1G 3Gifdact ant, and

ani onic surf achadly,SPeEbbie SHATP! Canahiie: Aboys adie i oEPLY:d il ude

vi nyl trinethoxysﬁiane, Vi nyl trletﬁoxy3| ane, Vv
tris(2-nmethoxydticanhexyane, acNd2-aancihozrs hykal3-camaiohr opyl ontily b ch@,

di met hoxyzi | ane, N-(2-am noet hyl)-3-am nopropyl. . trinethoxysil ane, ,

S At nops opyl BHESTOE S Se S1UE ST 6 S ar TIPS Rathobg e i acid,
3- gl yci doxypr opylaEatiy| adi@et hoxyshhanacid; (3ebLPPXYa¥elohexyh ket e
tri met hoxysil ane, 15 3-chl oropropyl nethyl di nethoxysil ane, 3-chloropropyl
trimet hoxysi | aR€193- e hAYAFIIYBEE6p@Ecid, ethylmalonic acid,

dimethylmalonic acid, methylsuccinic acid,
tetramethylsuccinic acid, cyclohexane dicarboxylic
acid, itaconic acid, c¢itraconic acid, maleic acid,
15 fumaric acid, and mesaconic acid; and tricarboxylic
acids such as tricarballylic acid, aconitic acid and
camphoronic acid.
Illustrative examples of the above
benzene-xing-containing carboxylie acid include an
20 aromatic carboxylic acid whose carboxyl group is
directly bonded to a phenyl group and a carboxylic acid
whose carxrboxyl group is bonded to a phenyl group via
a carbon chain. Specific examples thereof include
aromatic monocarboxylic acids such as benzoic acid,
25 tolulc acid, cuminic acid, hemellitic acid and
mesitylenic acid; aromatic dicarboxylic acids such as
phthalie acid, isophthalic acid and terephthalic acid;
aromatic polycarboxylic acids having three ox more
functional groups such as trimellitic acid, trimesic
30 acid, mellophanic acid and pyromellitic acid; and
phenylacetic acid, hydratropic acid, hydrocinnamic
acid, mandelic acid, phenylsuccinic acid, atropic acid,
cinnamic acid, cinnamylidenic acid, coumaric acid and

umbellic acid.



trimet hoxysilane, and 3-nercaptopropyl trinethoxysilane. Specific exanples
of the above antioxidant include 20 2, 2-thiobis(4-nethyl-6-t-butyl phenol)
and 2,6-di-t-butyl phenol. Specific exanpldds of the above ultraviolet
absorber include 2-(3-t-butyl-5-nethyl-2-hyd.roxyphenyl)-S- _
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aci ds such as orm'c acid, aceticC acid, propionic acid, butyric acid,

val eric acid, phual iac petdionamtexe athe, abkthgkadetyeradisd,fermedhi c acid
and caprylic acid,; gﬂ%car o§ylic aci ds SUQQH$S oxal ic acid, jmlonic acid,
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azel ai c agipd, s8Ra%itGiACi df Br@sSy4+ i goraci d, net hyl mal oni ¢ aci d,
et hyl mal oni c acid, dinethyl.malonic acid, nethylsuccinic acid,

t et ranet hyl succi ni ¢ Hei ghecpaafeihna ndiafsr bory| ithe adeve liaredohl & taci d
citraconic aCidem@é§é3fEﬂ¢Led in‘an amount of preferably not larger
than 10 wt%, more preferably 0.001 to 10 wt%, much more
preferably 0.01 to 1 wt%, based on the whole radiation

15 sensitive composition. When the amount of the
developability adjuster is larger than 10 wt%, adhesion
of the formed colored layer to the substrate may be
insufficient in some casges.

Solvents

20 The radiation sensitive composition of the
present invention comprises the above colorant (A),
alkali soluble resin (B), polyfunctional monomer (C)
and photopolymerization initiator (D) as essential
components and comprises the above other additives as

25 required. However, the radiation sensitive
composition is preferably prepared as a liguid
composition having the components other than the
colorant (A) dissolved in a proper solvent and having
the colorant (A) dispersed uniformly.

30 As the above solvent, any solvent can be selected
and used as appropriate as long as it disperses or
dissolves the colorant (A), alkali soluble resin (B),
polyfunctional monomex (C) and photopolymerization

initiator (D) and the other additives, does not react



15 fumaric acid, and nesaconic acid; and tricarboxylic acids such as
tricarballylic acid, aconitic acid and canphoronic acid. illustrative
exanpl es of the above benzene-ring-contai4¥ ng carboxylic acid include an
20 aromatic carboxylic acid whose carboxyl group is directly bonded to a
phenyl group afdtd ChHDHoRyFPERRGINTENGHE capBoPderatp Ve Ivhtibdtio a
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such as phthal | cid, ispphthalic acid and terephthglic_ acid; . aropatic
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and phenylacetic acid, hydratropic acid, hydrocinnam c acid, mandelic
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' E)/referred fr?&the vi ewpoi nts of alk
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scums and ifg | MnbeSntesy L Nedh ¥ fap %&@ueﬁ@agwm theRoehele) t Benedd ored
| ayer is forned. The above organic acids can be used alone or in 10
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adj uster i's usgdyn, A, SABURG AT PERES, AU Yo PBLYIHEE g1y col
mono-n-propyl ethey, dipropylene glycol mono-n-butyl
ether, tripropylene glycol monomethyl ether and

15 tripropylene glycol monoethyl ether; (poly)alkylene
glycol monoalkyl ether acetates such as ethylene
glycol monomethyl ether acetate, ethylene glycol
monoethyl ether acetate, propylene glycol monomethyl
ether acetate and propylene glycol monoethyl ether

20 acetate; 2-methoxybutyl acetate; other ethers such as
diethylene glycol dimethyl ether, diethylene glycol
methyl ethyl ether, diethylene glycol diethyl ether and
tetrahydrofuran; ketones such as methyl ethyl ketone,
cyclohexanone, 2-heptanone and 3-heptanone; alkyl

25 lacrtates such asamethyl 2-hydroxypropionate and ethyl
2-hydroxypropionate; other estexs such as methyl
2-hydroxy-2-methyl propionate, ethyl
2-hydroxy-2-methyl propionate, methyl
J-methoxypropionate, ethyl 3-methoxypropionate,

30 methyl 3-ethoxypropionate, ethyl 3-ethoxypropionate,
ethyl ethoxyacetate, ethyl hydroxyacetate, methyl
2-hydroxy-3-methyl butyrate, 3-methyl-3-methoxybutyl
acetate, 3-methyl-3-methoxybutyl propionate, ethyl

acetate, n-propyl acetate, i-propyl acetate, n-butyl



than 10 wt% nore preferably 0. 001 to 10 wt% nuch nore preferably 0.01 to
1 wt, based on the whole radiation 15 sensitive conposition. Wen the
anount of the developability adjuster isl4¥ger.t-hanlowm % adhesion of the
formed colored |layer to the substrate may be insufficient in sone cases.
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essential conpungnistandi €ppppiydebutherabevenobhelyaddityye8easmathyl
required. However, the radlirlon sensitive conp05|t|on I's preferably

prepared as a PYGWVERTonBodivty oY REVATS 1 he~Bageent Xr&ﬂﬁﬁethﬁﬁLﬂ%Q

colorant (A) dhé%‘&'dé%jetﬂté Preapey1Salowdla 88 altavidWa bhe: eFl()' orant (A)
di spersed uniformy. t he above sol vent, any sol vent ¢an be sel ected

and used as ap%r@%ﬂhﬂ@yaatﬁominﬁmatl@lQmﬂnﬂganbonm:ﬁuﬂhe@Sthel@ﬁmﬁant
(A , alkali sgluble eS|n fu on nono C) and
o' '{ (a@d %) %ox %Enl;ldes gsg FS

photopolyner|zaP|on niti ator. i'véS does not react

42 wth theseNcmmnqgnpgmmmngpdw a\I-edilﬂlachlylltﬂormlahnliSdé akhde exanples
of such a sol vent |nclude olygalkylene gl ycol nonoal kyl ethers such as
et hyl ene gl ycol Norfohes RhY le@rF CaBERR -ene gl ycol 5 nonoet hyl et her,

di et hyl eng (gl ycol mﬂggtehgbﬁ;ms theBElyh%Q% allmpé s@npﬁtmllnl%w

di et hyl ene gl ycol nono-n-propyl ether, diethylene glycol nono-n-butyl
et her, triethybén&ws yeol meaasonet hyl et her, trlethylene gl ycol nonoet hyl

ether, propyl ene gl yggl .19 mopgIELA, €LDer, SIERY' gBs Aokeg! qonoet hy
high-boiling-point solvent such as benzyl ethyl ether,
dihexyl ethex, acetonylacetone, isophorone, caproic

18 acid, caprylic ac¢id, 1l-octanol, 1l-nonanol, benzyl
alcohol, benzyl acetate, ethyl benzoate, diethyl
oxalate, diethyl maleate, y-butyroclactone, ethylene
carbonate, propylene carbonate or ethylene glycol
monophenyl ether acetate can be used.

20 These high-boiling-point solventes can be used
alone or in admixture of two or more.

Of the above solvents, ethylene glycol monomethyl
ether acetate, propylene glycol monomethyl ether
acetate, propylene glycol monoethyl ether acetate,

25 3-methoxybutyl acetate, diethylene glycol dimethyl
ether, cyclohexanone, 2-heptanone, 3-heptanone, ethyl
2-hydroxyprxopionate, 3-methyl-3-methoxybutyl
propionate, ethyl 3-methoxypropicnate, methyl
3-ethoxypropionate, ethyl 3-ethoxypropionate,

30 n-butyl acetate, i-butyl acetate, n-amyl acetate,
i-amyl acetate, n-butyl propionate, ethyl butyrate,
i-propyl butyrate, n-butyl butyrate, ethyl pyruvate
and the like are preferred from the viewpoints of

solubility, pigment dispersibility, coatability and



di propyl ene gl ycol nononet hyl ether, dipropylene glycol nonoethyl ether,
di propyl ene glycol nono-n-propyl ether, dipropylene glycol nono-n-butyl
ether, t.ri.propyl.ene glycol nononethyl etder and 15 tri propyl ene glycol
nmonoet hyl ether; (poly)al kylene glycol nonoal kyl ether acetates such as

et hyl ene gl ycbhendridnet hyAsether hrghabeiletmytkpod gl yeol vemmret hyl et her

acetate, propylene glycol nononethyl ether acetate and propyl ene gl ycol
monoet hyl et heY'%Btgéé%aﬁ"e?c‘@-en@ﬂ%x?BGt Il}%ﬁ:e?ﬁ?eprcﬁ‘ﬂ%Frétdhers such as

di et hyl ene glycol dimgehyhceimterss dt gehgbane ot yeskd el MHe et hik a@tibat |

di ethyl ene glycol diethyl ether and tetrahydrofuran; ketones such as nethyl
et hyl ket one, SEREIigHe%@nEREPIE hkpPansfe BRE BIRSRRRoABRVENKiPN25 8l act at es
such as nethyl  2- r Qpi e, an - r pi ; ot her

st or o such asPEethSTE I RN T 8B e PR BEAN RakE

2- hydr oxy- 2- neplrglf epradpl pnat e, twetthyd00 paet bobypwepighaf easethyl total

3- met hoxypr opi onat e, 30_net hyl 3- et hoxypr opi . onat.e . .
ethyl.3-eth.ox98ﬂﬁﬂ?n@fth%ﬁ%1 Vet e?gFe%¥§W®?°ﬁ9dﬂ56@ﬁéF§te

nethyl  2- hydr @s¥v@rie} hyh sk YoRt €003 gk hy| pg RRENWKY DUty chacslaba i
3-net hyl - 3- net hoxybutyl propionate, ethyl acetate, n-propyl acetate,

i -propyl acetaf@lURlRityes4n ERbt atBhepn mhe| haghrdel L hngmpo et at e,

i -anmyl acgef at - yl_p i t hyl yrate, _nDspraopyl. b rate,

i - propyl Cblﬁi yrgpel,q’ n- u%;s/l h%t%t@?%%é?t?rle%y‘f?y%yrtglveatse?lgfﬁ& lp?/rgéét e,

n- propyl pyruvatdiaeidyl sbnatiet bacetaingo el bybnacef oahet atree saemi-et hyl

2- oxobutyrate; ;aromatj c hydrocarbons, such as toluene _and xyl ene; and

carboxyl i c ami dBY&tchPRs 1/ At MASH riDI FHABOVR NS MR hyt 2 ¥ GRFa e and

20 wt%, more preferably not larger than 10 wt%, based
on the total amount of the solvents.

15 Method for Forming Colored Layer

Next, a method for forming a ¢olored layer by use
of the radiation gensitive composition of the present
invention will be described. First, a case where the
colored layer is a layer comprising pixel arrays

20 constituting a color filter will be deseribed, followed
by description of a case where the colored layer is a
black matrix.

[Method for Forming Colored Layer Comprising Pixel

Arrays]

38
&)

First, a light shielding layer (black matrix) is
formed to partition areas where pixels are formed on
the surface of a substrate. On this substrate, a
liquid radiation sensitive composition having, for
example, a red pigment dispersed therein is applied,
30 and the substrate is heat-Lreated (prebaked) to
evaporate and remove a solvent, thereby forming a
coating film. Then, after an area of this coating film
is irradiated with radiation, the coating film is

developed with an alkali developer to dissolve and



N, N-di mret hyl acetam de. 10 These sol vents can be used alone or in adm xture
of two or nore. Further, together with these solvents, a high-boiling-point
sol vent such as benzyl ethyl ether, di.hasy.l, ether, acetonyl acetone,

i sophorone, caproic 15 acid, caprylic acid, 1l-octanol, 1-nonanol, benzyl

al cohol, benzytemgeeaas, vetdypobedzaates ofi aethyl coaxdinat e 1 hedhyl chereat e,

y-butyrol act one, ethyl ene .carbonat opyl ene carbgnat.e or ethyl ene gl ycol
nonophenyl ' et ﬁbefa"éEE%&aetec%n?%%ng@gd.e‘g{) %eﬁ%rﬁ‘i ghPB&S Y ﬁg‘:%Yn%agélnﬁent s
can be used atddep@iellls gyl Oint WO tife dBEBrmdfnd #epakever 30l vents,

ethyl ene glycol nononethyl ether acetate, propylene glycol nononethyl ether
acetate, propyl ene hewl hbAvihy¥adiRdrliereesans i Dibve- gompg bl opls

acetate, dget gly | met. tQers; v exa 2-he

S hept anont,  dTRSS Y e Ch R Men U5ln £YE) RASHIRE s T 40848
propi onate, etdlyérdingt bextropioratye, avet ypl Bedt, hpxepradps @naseposichy|
3-et hoxypropi onate, .30 n-butyl acetate, i-but acetate, n-anyl acetate,

tyl
i-anylemetatéorﬁﬁéﬂﬂtkﬁ%pﬁﬁﬁnéﬁv%%H?Fqn&%rEP@,s%m%rBﬁﬂHQEn§?at&
n-butyl butyr %@sc?%@é!d REIVALIE £8Imt Beglbks risdl & £EEGA-HHOP HhGe

vi ewpoi nts of solubility, pignent disperSibility, coatabifity and 44 the
li ke. As the Ipihebohlkinay ponntheolswere ssubgtmane of actomrer andChdeebiyke are

preferred Th%iannfnt : @e S I%Fnt u %d in the radiatio ensitive
Corpos! 1 BA o {1BLBFe e ERvBRU e | S58 gad or ABAF RO R0 PG00 FE M 5 by
wei ght, nore Prehosallos2PPelol1y@}0) parFanle dvdght heaguld t@tal can
be obtained. However, in the present invention, the
order of formation of the pixel arrays of the above
three colors is not particularly limited.

15 Illustrative examples of the substrate used in
forming the colored layer include glass, silicon,
polycarbonate, polyester, aromatic polyamide,
polyamideimide, and polyimide. These substrates may
be subjected to an appropriate pretreatment such as a

20 chemical treatment using a silane coupling agent or the
like, plasma treatment, ion plating, sputtering, a gas
phaese reaction method or vacuum depoegition as desired.

A method for applying the radiation sensitive
composition on the substrate is not particularly

25 limited. Illustrative examples of thé method include
methods using a slit nozzle (hereinafter referred to
as “slit nozzle coatingmethods”) suchas slit-and-spin
coating and slit die coating.

Coating conditions in the slit nozzle coating

30 method differ between the slit-and-spin coating and
slit die coating and vagy depending on the size of the
substrate to be coated or the like. For example, when
a glass substrate (1,100 mm x 1,250 mm) of the fifth

generation is coated by the slit die coating, the amount



anount of the solvent and the high-boiling-point solvent, based on 100
parts by weight of the alkali soluble resin (B). Wen the

hi gh- boi I i ng-poi nt 10 solvent is used togetdher with the solvent in the

radi ati on sensitive conposition of the present invention, it is used in an

amount of not béryee It&“\@natﬁ.@rwta%tsmreepmethpbsthylmtdiﬁdfbalrgtehhlirH}nWt%
based on the total _anount of the solvents. 15 Method for Forntng Col or ed
Layer Next, a FBEh&&{om%F%#hEngSa EQXISRTRYEr BY e 2ofo"t’f'\ell Agieti on

sensitive cormlmtfle%&i}(tBSOprt%S%ntsobnwﬁs'eqp Vihn B8 AS5EL Qgg%ﬁ ISt a

case where the" colored er is a layer conprising p|xe

constituting aPEBEETIRIY TP | T0 e, BBECRMYSE.C f mqm@retbya@elszcr’hqfﬁ iten of a
case where the 1.€9 %reﬂ%)%ggr is a black matrix. [Method for Form ng Col ored
Layer Cbnpr|3|ng I'xe rrays] 25 First, a light shielding | ayer (black

matrix) is forned tm@asdsltdocoarc@ast;w\@eienpl p&th;carelf:w pEdche tbhal
surface of a substrate On this substrate, a qui d radi ation sensitive

conposi tion ha¥FAgEY & té‘)@aﬁtﬂ“epc’%epéé Bl‘:@j‘r@httr&ﬁ‘%p@?%eﬁotﬂé’tﬂ& An $he
applied, 30 andohqB@ SUbsthalf ¢ReNeatatr Gatiethd W@Q%@orﬁa#’os?ﬁqw)atoef and

renove a solvent, "thereby formng a coating fil ter an area of
this coatlng fthﬂlm&ﬂm&¢adnase@smmhveadmmeﬁutthe @@ﬁﬂr@pfthﬁtséit

area of tHE coRBRATY FoR wri e oibat BYEN SRR lveThakBay bt 8Ror ek i el
array haV|ng pedﬂyvgﬂsyanaangedtanwa;predeterntned pattern. Then, l'iquid
radi ati on sensitive conp05|t|0ns
When the slit nozzle coating method is employed,
prebaking is preferably “vacuum baking” which is
carried out under reduced pressure. As for conditions
15 for this vacuum baking, the degree of vacuum is
preferably 10 to 150 Pa, more preferably about 25 to
75 Pa, the temperature ia preferably 60 to 120°C, more
preferably about 70 to 110°C, and the baking time is
preferably 1 to 5 minutes, more preferably about 2 to
20 4 minutes.
The thickness of the coating film to be formed
is, for example, 0.1 to 10 pum, preferably 0.2 to 8.0

pm, particularly preferably 0.2 to 6.0 umas a thickness
after the solvent is removed.

25 Then, at least a portion of the formed coating
film is exposed to light. This can be carried out by
irradiating radiation via a photomask having an
appropriate pattern, for example.

As the radiation used for irradiation, visible

30 1light, ulrtraviolet radiation, far-ultraviolet
radiation, an electron beam, an X-ray or the like can
be used, for example. Of these, radiation having a
wavelength of 190 to 450 nm 1s preferred.

The exposure of the radiation is about 10 to 10,000



5 having a green pignment and a blue pignent dispersed therein,

respectively, are applied, prebaked, exposed to radiation and devel oped in
the sane manner as described above to for4ia green pixel array and a bl ue
pi xel array on the same substrate in turn. Thereby, 10 a color filter having
the red, greenJ4fd blfRF pe¥emPlf rays (col ored layer) arranged on the

substrate can be obfﬁgﬂgdtlﬁggggg%gjgﬁ f?fmp5§§Q9évFg%§Q§§Q31 kh%_ order of

formati on of the pixel arrays th ove three co i's not particularly
limted. 15 || Hesterlaper esadpbes lofe tdred snbabrva @rusete kpo skd @ tde
colored layer include glass,..silicon, polycarbonate, polyester, aromatic
pol yani de, pof §m9ﬂﬁﬁh88"é;H“polyinide. These substrates may be

subj ected ts an apprRsridle MevecdRIMopHED as 8 2RaaRera&ab 1bpeat ment
using a silane coupling agent or the |I|ike, plasma treatnent, ion plating,

sputtering, a §RFPPhasRIr &dctd PweAtiShEP but iaouwaf depddim rrnbodegiaed. A

nmet hod for applLyi iation itive onposition on the substrate is
not particul ar %édg'g‘mlﬁ rﬁn}’{igg&#?m??gﬁ%ﬁ&%@(anﬁ es~ ot d‘?he met hod i ncl ude

met hods usi ng @egxhidmekylenmhet unatieirseiaeredkioline,"slit nozzle
coating nethods") such as,slit-ang-spin coating and slit die coating.
Coat i ng condit ol 32 FRARIEMAI P0281-é -Dat T nYROSFSRE hod di ffer between the

sLit-and- s n ¢oalidics 2881 cYdiodi§ . Goafl ng- 4BY AV feRERII NG gN s 6he size
of the substrate to be coated or the like. For exanple, en a glass
substrate (1, 1pFefmmxrdd250 m) of the fifth generation is coated by the

G schar ged 1rom .t het 8 FRindd2r el 8T HGH cHRRSEPEh0° fo 00" BOTLES
‘organic solvent such as methanol ox ethanol, a
surfactant or the like ¢can be added in an appropriate

15 amount. The developed coating film is preferably
washed with water.

As a development method, shower development,
gspray development, dip development, puddle
development or the like can be employed, for example.

20 The development is preferably carried out at room
temperature for about 5 to 200 seconds.

Then, the developed coating film is postbaked,
whereby the colored layer can be formed on the
substrate.

25 The postbaking is preferably carried out at 180
to 230°C for about 20 to 40 minutes.

By repeating the above steps with
colored-layer-forming compositions having red, green
and blue pigments dispersed therein, respectively, in

30 given order, a colorxr filter having a red pixel array,
a green pixel array and a blue pixel array (colored
layer) formed on the same substrate can be obtained.
[Method for Forming Colored Layer as Black Matrixl]

In the above “Method for Forming Colored Layer



preferably 800 to 1,500 I/sec, and coating speed is preferably 500 to 1,
500 mmi sec, nore preferably 700 to 5 1,200 nm sec. The solid concentration
(proportion of the total weight of the cobponents other than the solvent in
the conposition in the total weight of the conposition) of the radiation
sensitive coan@MP%ﬁﬁh§6dEMXQheg§MﬁY%b'nszD§RRMEHEQQﬂﬂrnMEigbove
preferably 10 9 I f . 7.3t W%, Wien the.slit

nozzl e coati ngg(r%gﬁ%o\ég?%ugﬁ%ﬁo@g%f Sé’?g'{)%:kllz%gai gfas)uflé%{\ﬁer{(ggl y"é‘}?/‘é?:g&?ﬁebaki ng"
which is carrcethpogiuhdarhagdmeed blaskupa gmint ar eondixiwns o Hed, t hi s
vacuum baki ng, tq de%r%§ gf vacuumis preferably 10 tq 150 Pa, nore
preferably abo¥f129¥ §7%B1ss PLARAIDEARFESPS bREersdb ¢ BBPES TR BROC
nore prefesabhyvaliiyita 7816Q 1 105 rand gdec baki i3 tdNgels iPreferably 1. to
5 mnutes, nore preferably about 2 to "20 4 mnutes. The thickness of the
coating filmtprissidempdned, afpangemgne, conl hieo doteningcdeferably 0.2 to
8.0 m particularly.preterabl 6.. 0 s_a, thi.cknes atter_ the
solvent is renoved. EgeTﬁgﬁﬁiﬁefﬁgétEgﬁﬂﬁtﬁ%%€8F Pﬁg%Q§r&33088iQﬁf film
is exposed to lLiaghir cthithecal drkesitiest oumpisingathattoload Aldyrvia a
phot omask having an appropriate patterpn, fqr, exanple. As the radiation used
for irradiati oS Vit esesigly ifg?hp,au‘l:?llﬁ\?i ?QH UtAdFEYiESRL 13 SBLAYaVi DI et
radi ation,;@n gty Qe idRuf FapLuditcdi ke £aNorbgetised, o @npl e.
Of these, radiation having a wavel ength of 190 to 450 nmis preferred. The
exposure of theéiksdi afbvnexammpbat 10 to 10, 000 47

Liquid Crystal Display Device

The liquid crystal display device of the present
invention compriases a color filtex that has a colored
15 layer formed from the radiation sensitive composition
of the present invention or a black matrix that
comprises a colored layer formed from the radiation
sengitive composition of the present invention.
The liguid crystal display device of the present
20 invention can have any appropriate structure. For
example, it may have a structure in which a color filter
is formed on a substrate different from a substrate for
driving on which a thin-£film transistor (TFT) is placed
and the substrate for driving and the substrate having
25 the colorx filter face each other with a liguid crystal
layer situated therebetween or a structure in which a
substrate having a color filter formed on the surface
of a substrate for driving on which a thin-film
transistor (TFT) is placed and a substrate having
30 electrodes made of ITO (indium oxide doped with tin)
formed thereon face each other with a liquid crystal
layer situated therebetween. The latter structure has
advantages that an aperture ratio can be significantly

improved and that a bright, high-definition c¢olor



J/m, for exanple. Then, the coating filmis developed with a developer to
di ssol ve and renove an unexposed area of the coating film 5 As the above
devel oper, an al kali devel oper conprisin@gSn aqueous sol ution of sodium
carbonate, sodium hydroxide, potassium hydroxide, tetranethylamonium
hydroxi de, choti@eid Kx¥erazalsiisrlay[ 8ea0ie 7igndsreaineto

1, 5-di azabi cycl o-[ 4. =5- ne: Qr ' LS e red. . .To 1t he above
al kal i devel oper, ao\j\t/a ezr:-E@%lr}ﬁlnglgosgn%ﬁq%hﬁgp\#é’nt&%u% Eas%r?e\f%a%?)ﬁu&r

ethanol, a suwfpstalt dirsphbayl des oo droaddedbe ige bfi-approphitate bdne
anount. The devel oRed coating filmis preferably washed wth water. As a
devel opment nethvdleshovier tB8v&@Tprent, spray devel opnent, dip devel oprment,

puddl e devel oprent Iq{%tlhleqhgh_ecg%tbcﬁ ec{@%g%]gg, dfeq;igéagplﬁ? @%gggng o

devel opnment is preferably Carried”out at r tenperature

300 seconds. Timventhenlevel exert kbantndg:f idolos pastiaked, whereby the
colored | ayer can be forned on the substrate. 25 The postbaking is
preferably carried out at 180 to 230C for about 20 to 40 m nutes. By
repeating the ghamglslsps with colored-layer-form ng conpositions having
red, green and blue pigments dispersed therein, respectively, in 30 given
order, a color filtd&ehraiNBELey edtBEXAYRFERY, I eRebANWdel L aPray and a

v s AT AR FRRCERd o SHe Rl A gPetl g ainlet e faieber,
the present invention shall not be limited to the
following examples.

In the following examples, a weight average
molecular weight (Mw) in terms of polystyrene was
15 wmeasured by gel permeation chromatography (GPC) using
a monodisperse polystyrene as a standard, using a GPC
column (comprising two G2000HXLs, one G3000HXL and one
G4000HXL connected in series) of Tosoh Corporation and
tetrahydrofuran as an elution solvent, at a flow rate
20 of 1.0 ml/min and a column temperature of 40°C.
<Synthesis Examples of Styrene Epoxy Resins>
Synthesis Example 1
In a flask equipped with a condenser and an
agitator, 40.0 g of p-vinylbenzyl glycidyl ether, 27.0
25 g of N-phenyl maleimide, 17.0 g of styrene and 16.0 ¢
of benzyl methacrylate were dissolved in 300 g of
propylene glycol monomethyl ether acetate. Then, 4.0
g of 2,2’ -azobisisobutyronitrile and 6.0 g of
a-methylstyrene dimmner were added to the mixture which
30 was then purged with nitrogen for 15 minutes.
Thereaftexr, the reactor was heated to §0°C under
agitation and the mixture was allowed to react for 5
hours to obtain a solution containing 25 wt% of styrene

epoxy resin [A-1]. The weight average molecular



In the above "Method for Formi ng Col ored Layer 48 Conprising Pixel Arrays",
by carrying out the above steps sequentially by using a radiation sensitive
conposition having a black pignent or a m®ure of red, vyellow and bl ue

pi gnents dispersed therein, a substrate 5 having a black matrix pattern
arranged in a Wpiadét ety hednargerm@neft Rk peysisrs nefl, thiie tsugr toened
color filter hayj | gre | ayer .or, e black matrix conprising the
col ored | ayer éﬁ%ggegéesu%gf 3(\ ﬁl}r ‘gé('éolsdroqtcrhui d crystal display, a 10 col or
i mge pickup tspattedice, Erampllass senser sand the |ike, for exanple. Liquid
Crystal Display Device The liquid crystal display deyice of the present

i nvention conprises LEBFIPHS | TRRTEHAL RS2 ¥Sitorl SEFTERRrePBX¥ed from
the radiatison sgB$hld A -GOMAS| A o %e?eeoegea%erma'ifr}y%é UhRE RaRhdek

matrix that conprises a colored |ayer forned fromthe radiation sensitive

conposi ti on ofaghénprdsenabrmeer@ynhhedlis |Exang ler istakcdpsplthatethee of
the present 20 _inventi ve P, riate u re. For., _exanple,
it may have a gYPﬁgt l%}neé)inan&\’s/\lﬁpg% é’_%&%’%? ‘Béﬁt%_énreaé? sg’%lfgr%r%‘_ oanmggu%ﬁ s?’%at e
different fromazsubsidid gikebulftryhAgAm ahashl @ Ik PnihlshyiraRsi st or
(TFT) is placed, and the substrate for driving and the substrate having 25
the color filteiTRgde HSth TRABASH AF SHOERI HRcT#ELE 11 ayidr® SATAHPES

therebet wagn of racBidrd €si InWiheN &2 1 SURStd B felBaWAG B 0l SR T iiLher
fornmed on the sur?ac@ of a substrate for driv’i?%g on which a t%i n-f(PI)m
transistor (TFT) is Phacweight aavelstgeatec havig Bovel gbitrsod8$wiada of |1 TO
(i ndi um oxi de doged wifh tl_.Lg') forned thetreon I;ace each other wwth a liquid
cryst al teims of polystyrene of the styréne epoXxy xresins
obtained in these Synthesis Examples are shown in Table

1.
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Thereafter, the reactor was heated to 80C under agitation and the m xture
was allowed to react for 5 hours to obtain a solution containing 25 wtik of
styrene epoxy resin (A-1]. The wei ght avérage nol ecular 50 weight (My) in
terms of polystyrene of this styrene _epoxy resin [A-1] was 6,000. Synthesis
Exanpl es 2 t o 9Bt fbRsCE ot ErALN§ 2B RE S igt \Ranwe egied BYrekens [ A- 2]
to [A-Bl were pbimhpgd (ip.the sane manner as in the above Synthesis Exanple
1 except that the types and amounts of the nononers and the anounts of

2, 2' -azobi si sobymyReAL &r EKamRAG 4. - et hyl styrene di mmer were changed as

shown in Table 1. T n L p: Tab 1 pr in
wei ght (g) The weig ﬁ?§€3$%32%%n %%ﬁ?g?gmggéﬁ?gﬂfﬁgbkgﬁ S?&?ﬁgéoF%%&
pol ystyrend ofresens{irihewbpokyvassiohsaimedaiimedha dhwee Symthesis

Ol €5 e BRI SR, 03s B RS Gy o B labulildg! [
ILY O O O O Oipno€anboxpgli€ AciHl,| 0.2-lg Ioff) pwmethoxyphenol, 0.2 g of
tetrabutylammonium bromide and 300 g of propylene glycol
monomethyl ether acetate were charged into a flask and
10 allowed to react at a temperature of 120°C for 9 hours.
Thereby, 1 egquivalent of acrylic acid was reacted per
equivalent of epoxy groups of the styrene epoxy resin.
Further, 16.0 g of 4¢-cyclohexene-1,2-dicarboxylic
anhydride as a polybasic acid anhydride was added, and the
15 mixture was allowed to react at 80°C for 6 hours. This
reaction mixture was rinsed with water twice and
vacuum-concentrated with the solution temperature kept at
80°C. As a result, a solution containing 20 wt% of alkali
soluble resin [(B-1l] was obtained. The weight average
20 molecular weight (Mw) in terms of polystyrene of the alkali
soluble resin [B-1] was 7,800.
Synthesis Examples 10 to 18
Solutions containing 20 wt% of alkali soluble resins
[B-2] to [B-10] were obtained in the same manner as in the
25 above Synthesis Example 9 except that the type of the styrene
epoxy resin solution, the type and amount of the unsaturated
monocarboxylic acid and the type and amount of the polybasic
acid anhydride were changed as shown in Table 2.
The weight average molecular weights (Mw) in terms
30 of polystyrene of the alkali soluble resins obtained in

thegse Synthesis Examples are shown in Table 2.
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te trabutyl ammoni um brom de and 300 g of propyl ene glycol nononethyl ether
acetate were charged into a flask and 10 allowed to react at a tenperature
of 120C for 9 hours. Thereby, 1 equivalemg of acrylic acid was reacted per
equi val ent of epoxy groups of the styrene epoxy resin. Further, 16.0 g of
4- cycl ohexene-4Compixat ox 3 yrchaais dsxiaonp las oof pdlkdiasisolable Relidsi de was
added, and the,15 m xture S allom%to reagct at $0C for 6 hours. This
reaction m xt u(r"%m%’éa?’r‘ﬁese%@%ﬁlﬁﬁ/%t AMRMi%e and vacuum concentrated with

the sol ution tenperatnieskepk @dui WAt I al esHlénsér sldbEin0Bgeeatskni ng 20
wtak of alkali_ soluble resin [B-1] was obtained. The wei ght average 20

nol ecul ar wei gh? - @ My)©F FHEFGRE 0f P B Ofr E8820 MREharkYkRtesandbls. Pesin
B-1 - 80p. | Las,d0.t s t] i i % of
[B-1] was & 809 oﬁm}ﬁ[ﬁﬂéﬁzﬁ@%%ﬁgs 1%?43 81&§o)§‘9é&' i'.rﬂ?%ocﬁ‘iea?' g%ﬁﬁggngw 0

al kali sol ubl e resins 0 were obtalned 1n S nner as
in the 25 abogky&yhtheasomse s the eaaratd haThehe #ypegodft he styrene
epoxy resin solution, the type and anount of_ the unsaturated _nonocarboxylic

p
acid and the t9pe aECRHHLIRCHHY I ot and 6 -dbid hhiydatdy WisyE e@ianged

as shown in Tahlmer wHie Waldaht raVea4E ¥FRIRCHhaEnWRh hltier Mgkl {eERE 30
of polystyrene of the alkali soluble resins obtained in thése™Synthesis

Exanpl es are shiwnogen Foul kS mimsZeso HTErenfreN he yeactoy mas lgegted O O
G NaN Nl% thce ONCOurg)deor acg)itvgt%.%rfgn tlY'xeNnIiutu]i'el was allowed to react
for 5 houxs to obtain a solution containing 33 wt% of alkali
soluble resin [R-1]. The weight average molecular weight
(Mw) in terms of polystyrene of this alkali soluble resin
[R-1] was 6,000.
15 Comparative Synthesis Example 2
In a flask equipped with a2 condenser and an agitator,
30.0 g of N-phenyl maleimide, 20.0 g of styrene, 35.0 g of
benzyl methacrylate and 15.0 g of methacrylic acid wexre
dissolved in 200 g of propylene glycol monomethyl ether
20 acetate. Then, 3.0gof 2,2’ -azobisisobutyronitrile and5.0
g of a-methylstyrene dimmer were added to the mixture which
was then purged with nitrogen for 15 minutes. Thereafter,
the reactor was heated to 80°C under agitation and the mixture
was allowed to react for 5 hours to obtain a solution
25 containing 33 wt% of alkali soluble resin [R-2]. The weight
average molecular weight (Mw) in terms of polystyrene of this
alkali soluble resin (R-2] was 12,000.
<Preparation and Evaluation of Radiation sensitive
Composition>
30 Example 1
15 parts by weight of mixture comprising 80 wt% of C.
I. Pigment Red 254 and 20 wt% of C. I. Pigment Red 177 as
the colorant (), 4 parts by weight, in terms of solid content

(weight other than a solvent), of Disperbyk-2000 (trade name,
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acetate as a dispersion medium for pigments were processed
by a bead mill to prepare a pigmenﬁ dispersion.

Then, 100 parts by weight of the pigment dispersion
prepared above, 65 parts by weight of the solution containing
the alkali soluble resin [B-1] (resin concentration: 20 wt¥)
as the alkali soluble resin (B), 13 parts by weight of
dipentaerythritol hexaacrylate as the polyfunctional
monomer (C), 4.3 parts by weight of
2-methyl- (4-methylthiophenyl) -2-
moxpholino-l-propane-l-one as the photopolymerization
initiator (D) and é3 parts by weight of ethyl
3-ethoxypropionate as a solvent were mixed together to
prepare a colored-layer-forming composition.

The obtained colored-layer-forming composition was
evaluated in accordance with the following procedure. The
evaluation results are shown in Table 3.

Evaluation of Radiation sensitive Composition

The obtained colored-layer-forming composition was
coated, by use of a spin coater, on a soda glass substrate
on which an Si0; film for preventing elution of sodium ions
had been foxrmed, and the substrate was prebaked on a hot plate
of 50°C for 2 minutes to forma coating film having a thickness
of 1.7 um.

After this substrate having the coating film was cooled
to room temperature, the coating film was exposed, via a
photomask having slits of different widths ranging from 5
to 50 um, to ultraviolet radiation including wavelengths of
365 nm, 405 nm and 436 nm by use of a high-pressure mercury
lamp at a light exposure of 1,000 J/m°.

Then, the substrate with the exposed c¢oating film was
shower-developed by use of a 0.04 wt% potassium hydroxide

agueous solution of 23°C for 1 minute, rinsed with ultrapure



In a flask equi pped with a condenser and an agitator, 30.0 g of styrene,
45.0 g of benzyl nethacrylate and 15.0 5 g of nethacrylic acid were

di ssolved in 200 g of propylene glycol nbéwonethyl ether acetate. Then, 4.0
g of 2,2'-azobisisobutyronitrile and 6.0 g of rx-methylstyrene dimer were
added to the Ha3&&ke Ak &?%§%ﬂf&¥l@§-geguﬁﬁ:hﬁr: nFRe ogepstBate 5was nut es.

e e oy Bod BBl PG REBLRGILL | BAG-UARE AOHiBLIAL BOGBEE I X bl e

was all owed t ours to obtain a solution contai nrn Wt % of
al kali  sol ublee piesiln gr2-aly hathimgreieghts tavdipeaghapelde pikal waicghtrns(My) in

terns of polystyrene of this alkali soluble resin [R-1] was 6,000. 15
Conparative Sﬁgﬁéﬁ%ﬁ)%%% sillﬁsr?rzistq“l ask equi pped with a. condenser and
an agitatos, 30.0 ghef shirpheaydf releistidera@. nowiof cis e Bexe3Sa Pry Of

benzyl methacrylate and 15.0 g of methacrylic acid were dissolved in 200 g
of propyl ene HH3EEPIMBANAR APFCEVAALYBR ARktif3e MFREASCEPO, @ngk whether
2,2' -azobisis it LEl g a Z [ added
to the mixtur & hanes Bk HER AR pok ChrfE e o byl e Und WiE bt e
Thereafter, tiesidsd of phgnaratatkdaaiB)Enuatdeasapiiat itbiamantet bexel xture
was all owed to react for hours to obtain a sollluti on 25 containing, 33 wt %

5
of alkali sol BAESEE P REY Bubptaks ygre sYarldghefoPRctPar IkigHEng My in

terms of pagl ysgryfé‘éleqﬁdé & 1eal kali soluble resin (R-2] was 12, 000.
<Preparation and Eval uati on of Radiation sensitive Conposition> 30 Exanple

1 15 parts by ®igning of Bined Rafemdialg 80 wtt of C. 1. Pignment Red 254
and 20 wt% of & [ BEigonent Re L0 L A3 the colorant (A _ .4 part bﬁ’
vl gnt, i 0 teik P ChPP B TAGABNE BHTer RARREIE SIBRL T, VAT
Di sper byk-2000£ ty@den nane, S5
A: Some chips are observed in a pixel pattern having a width
15 of 30 pm,
X: Many chips are observed in a pixel pattern having a width
of 30 pm.
[Residues of Pigments in Areas other than Pixel Patterns]
(O: No residues are observed.
20 A: Some residues are observed.
X: Many residues are observed.

Further, the minimum width of a pixel pattexn that did
not come off at all and was completely intact was evaluated
as the width of the smallest formable pattern (um).

25 The results are shown in Table 2.
Example 2 and Comparative Example 1

Pigment dispersions were prepared in the same manner
as in Example 1 except that the types of the colorant (a),
dispersant and dispersion medium for pigments were changed

30 as shown in Table 3.

Colored-layer-forming compositions wexe prepared and
evaluated in the same manner as in Example 1 except that the
pigment dispersions prepared above were used and the types

and amounts of the alkali soluble resin (B),



(trade nane, product of SYK-Chemi e GwH) as a dispersant and 81 parts by
wei ght of propyl ene gl ycol nononethyl ether acetate as a dispersion nedium
for pigments were processed by a bead m 57 to prepare a pignment dispersion.
5 Then, 100 parts by weight of the pignment dispersion prepared above, 65
parts by wei g@hQﬁORWME}W%éH%EMFﬁﬁ (Rhand|Sedventornd the 28wt s 1]
(resin concentgat i I arts by
wei ght of di p%%t%ery?%fyﬁg@%exaa Hré;s/ia}{deﬁ)&sat ealégoH%ﬁ %ﬁg&fg%’tl%giaﬁononer
(O, 4.3 partsudnomer gereofchahgedt gl shawnethylableophenihe- 2esults are

nmor phol i no- I-pro ane: | - ’L%faéthe phot opol yneri zation initiator (D) and 63
parts by wei gh "f ethy1® ‘hoxypr opi onate as a sol vent were nixed
together, to 15 prepare a col ored-layer-form ng conposition. The obtai ned
col or ed-I ayer-form ng conposition was evaluated in accordance with the

foll owi ng procedure. The evaluation results are shown in Table 3.

Eval uation of Radiation sensitive Conposition 20 The obtai ned

col ored-1l ayer-form ng conposition was coated, by use of a spin coater, on a
soda gl ass substrate on which an SiQ2 filmfor preventing elution of sodium
ions had been forned, and the substrate was prebaked on a hot plate of 90C
for 2 mnutes to forma coating filmhaving a thickness 25 of 1.7 Nm After
this substrate having the coating filmwas cooled to roomtenperature, the
coating filmwas exposed, via a photonmask having slits of different w dths
ranging from5 to 50 1.im to ultraviolet radiation including wavel engt hs
of 30 365 nm 405 nm and 436 nm by use of a high-pressure nercury lanp at a
| i ght exposure of 1,000 J/n2. Then, the substrate with the exposed coating
filmwas shower-devel oped by use of a 0.04 wt % pot assi um hydr oxi de



aqueous solution of 23C for 1 mnute,
than air-dried. Further,

t he substrate was

rinsed with ultrapure 56 water, and
post baked in a cl ean oven of

220C for. 30 minutes to obtain a pixel arB8y having red stripe-shaped pi xel
patterns arrangeg the [supst|raft e. CE o7 substrate on which
the pixel array Jas|formd hag obsery ptijcall nj croscope, and
whether the edgeq 9 ghg pi kel| pattlegns pped whet her the
resi dues of pigner 5 IR rEH AN hr ea$ n tlhe el patterns on the
substrate were evs td. orm | e g)lﬁo_wi r ¥d-X§1 &le scal e. [ Chi pping
of Pixel Patterns]| © &@053 DS |ar ¢ ghe pi|xe ttern having a
wdth of 30 m O] S chi pp dre|ols Di Xel tern having a width
15 of 30 m X: Marly ¢hips|arp gbserved]i datterjn having a width of
30 m [Residues of|-+R-grert-s—i-r—Ar el terns] 0: No
resi dues are obser|ved. 20 [A:| Sgrme|r gsi ( psgrved.| X Many residues
are observed. Furt , tﬁe n| nijmum xgl patjtern that did not
come of f at all an eonp etlely ing Al yated | as the width of the
smal | est formabl e t@r&(gﬂ I |25] Hiex igt@mnwin Table 3. Exanple
2 and Conparative /] Ig)knPﬂt Nt [y e pregpared in the sane
manner as i n Exarnpl ¢ cept it hat tg t e coljorant (A,
di spersant and di g on |nmedi ym f or e [chanded 30 as shown. in
Tabl e 3. Col ored-| br -ff om hg [coppgsi 1 prlepar gd and
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eval uated in the same manner as in Exanple 1 except that the pignent

di spersions prepared above were used and the types and anounts of the

al kali soluble resin (B), 57 photopolynerggation initiator (D) and sol vent
and the amount of dipentaerythritol hexaacrylate as the pol yfunctional
monomer were changedThe shbveviatiohsefSr fhe cowunienws ein shabie in Table 3.

58 Qo0 s+ NOQWa. .~ acC h.O. MKXC JJOON~ | CAa0OOT op h
Nri NWu LC* %%?8%‘%&4“'{31&19\7’% Mm .Q1J iJ Si -WSi v w-~aG-~GE mU
al ~ ~ v 44 44n)CebtoRaBtN ~+J Uu u vl v .~ ql JJ N (1WQ-l, 71 rl N LN

1'7 ~
@ Red Pigment: Mixture of 80 wt¥ of C. I. Pigment Red 254 and

5 20 wt% of C. I. Pigment Red 177
Green Pigment: Mixture of 60 wt% of C. I. Pigment Green 36
and 40 wt% of C. I. Pigment Yellow 150
Dispersant:
BYK-2000: Dispexrbyk-2000 (trade name, product of BYK-Chemie
1.0  GmbH)
BYK-2001: Disperbyk-2001 (trade name, product of BYK-Chemie
GmbH)
Dispersion Medium for Pigments:
PGMEA: propylene glycol monomethyl ether acetate
15 3MBA: 3-methoxybutylacetate
(D) Photopolymexization Initiator:
Initiator A:
2-methyl- (4-methylthiophenyl) -2-morpholino-11-
propane-l-one
20 Initiator B:
ethanone-1- [9-ethyl-6-[2-methyl-4-(2,2-dimethyl
-1,3-dioxolanyl)methoxybenzoyl] -9.H. -carbazole-3-yl] -1-
(O-acetyloxime)
Solvent:
25 3EPE: ethyl 3-ethoxypropionate
3MBA: 2-methoxybutylacetate
The amounts of the components in Table 3 are expressed
in parts by weight.
The dispersants in preparation of the pigment
30 dispersions are added as solutions, and the amounts of the
dispersants in Table 3 are expressed in texms of solid content
(weight other than a solvent).
The alkali soluble résins (B) are added as the solutions

containing the alkali soluble resins that were prepared in



14 J.) 4 N-S—-i AAA A Si 4~ 4-4 4-4 43 Si cvi [~ r-i 0O0OO0Tr.~ Q&
ul 0." r U w -ri 41 .W4.) 43 a o a N~ av 59 The abbreviations for the
conmponents in Table 3 indicate the follovwmg. (A Colorant: Red Pignent:
M xture of 80 wt% of C. 1. Pignent Red 254 and 5 20 wt% of C. [|. Pignment
Red 177 G een Phgrdmve RByxties isf Eggnptes ofar@ the Rnguens «F ade 36kaand 40

wk of C. I. Pj Y, 15 ] r . .. BYK-2000; .Di sperbyk-2000 (trade
nane, product %g@% Cﬁée%ﬁ?%\g Jlrg %%%e %%Eezmqurﬁsspaé;r b%e- Zg(ﬂ}'fyt(ﬁorna?de nane,
product of BYKeghsple 32 GibH) Dispersion Mediumfor Pignents; PGVEA

propyl ene glycol nononethyl ether acetate 15 3MBA: 3-net hoxybutyl acetate
(D) Phot opol yneri zat? bRkt PRMELInt) ff (Gagiagn bhack as the colorant (3),

2 LY LA RS0k P CRAGE o EDARL o1 ©
- 1, 3- di oxol anyBYKeChemy®etnioty) a0 aHdicpekhazonkeaBdyTé -gdarts by weight of
3-methoxybutylacetate as a dispersion medium for pigments
were processed by a bead mill to prepare a black pigment
dispersion.

10 Then, 100 parts by weight of the pigment dispersicon
prepared above, 52.5 parts by weight of the above-prepared
solution containing the alkali soluble resin [B-2] (resin
concentration: 20 wt%) as the alkali soluble resin (B), 5.6
parts by weight of pentaerythritol tetraacrylate and 2.4

15 parts by weight of dipentaerythritol hexaacrylate as the
polyfunctional monomer (C), 3.7 parts by weight of
ethanone-1- (9-ethyl-6- (2-methyl-4-(2,2-dimethyl
-1,3-dioxolanyl)methoxybenzoyl] -9 .H. -carbazole-3-yl]-1-
(O-acetyloxime) as the photopolymerization initiator (D) and

20 76 parts by welght of propylene glycol monomethyl ether
acerate as a solvent were mixed together to prepare a
colored-layer-forming composition.

The obtained colored-layer-forming composition was
evaluated in accordance with the procedure of Example 1

25 except that the thickness of the formed coating filmwas 1.0
pm. The evaluation results are shown in Table 4.
Examples 4 to 10 and Comparative Example 2

In Examples 4 to 6, 8 to 10 and Comparative Example
2, pigment dispersions were prepared in the same manner as

30 inExamplel. InExample 7, apigment dispersionwas prepared
in the same manner as in Example 3 except that propylene glycol
monomethyl ether acetate was used as a dispersion medium for
pigments.

Colored-layer-£forming compositions were prepared and



(O acetyl oxime) Solvent: 25 3EPE: ethyl 3-ethoxypropionate 3MBA:

3- met hoxybut yl acet ate The anounts of the conponents in Table 3 are expressed
in parts by weight. The dispersants in pregmration of the pigment 30

di spersions are added as solutions, and the ampbunts of the dispersants in
Tabl e 3 are expvassatefnin &hvessane Swnne ast dntExImmlie)Rt excapr thath the

sol vent). The gl L. sol I es] r d td

containing t hegggﬁéht és)oﬁli%b‘%eloﬁjegspﬁggg%gg ag\’éorqge grgré‘%g‘}é’e%?’l g?%‘g 'h?%gygﬁgve
Synt hesi s Exanmphdsamaurtktd b€ anpuwlikalofl sbhebakkedéin S@)ubhé $EBrat: waréabl e 3
are anounts as the sglutions. . Exanpl e 3 20 parts by_wei ght of carbon bl ack
as the col oranfhgRged as shown, 11 TAPLRf ARC 5020 RPEY e Bnad megemgxise,
product of ¢ BYK; @iiﬁ{g E@@H} adl S ' g

3- et hoxybust yl gget at eteO S (ﬁl?%g%ﬁ?ﬂéﬁﬂ%t_l un??gorghéi@a%gfrl?éb?%ﬁégggc%gsed by
a bead mll toiprepannta bhaek phghenie 4ispearts gelyfuriftaenalofopames by

wei ght of the pignen i Spersion repared above, .52. 5 t s..by wei ght_ of

t he above- pr enggda“éoq?ﬁ in"r? 8@&13'5}%1&&%%&81“&12%%a§8FuB’$’re- rsr&e?lﬁe[sgg)z_f
(resin concengrat EBAWN2O9nWMrdhi1as4t he al kali soluble resin (B), 5.6 parts
by wei ght of pentaerythritol tetraacrylate and 2.4 15 parts by wei ght of

di pentaerythritol hexaacrylate as the polyfunctional nononer (C), 3.7 parts
by wei ght of ethanone-I|-[9-ethyl-6-(2-nethyl-4-(2,2-di net hyl

-1, 3-di oxol anyl ) net hoxybenzoyl ) - 9. H. - car bazol e- 3-yl J-1- (0-acetyl oxi ne) as

t he photopol ynerization initiator (D) and 20 76 parts by wei ght of propyl ene
gl ycol nononet hyl et her



acetate as a sol vent wer e mxed toget her @Q prepare a colored-layer-formng

composi tion. "nre oftarmgd—gotored-tayer—formrgeerpesttion—wqys— eval uat ed
i n accordance \é\% Rs|te grocedur ¢ of Exanple (1o ’Ue) cept |t hat [the thickness
of the forned |d8hgling fill Mwas 1.0 M The ‘eval wdt Bordregukts |aRe shown in
Tabl e 4. Exanples to 10 and Corrpar{ative Exjanpl® 2|1 n Exanplgs # to 6, 8 to
10 and Corrparalil_J/e EXxangl e[ 2, plgnenpt dr spersions reprepared| i n the sane
manner as 30 |iA EJa‘m)Ie 1l &4 n Exanple 7, a pi\ggntq E_‘éspe i on was prepared
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-M 63 The am%ﬁ?@fﬁéé%@ fﬂf 593 QQ?@QHEEygﬁr.égEEOQ indicate the same
as those in Table 3 indicate.

Further, the amounts of the components in Table 4 are

5 expressed in parts by weight.

The alkali soluble resine (B) are added as the
solutions containing the alkali soluble resins that were
prepared in the above Synthesis Examples, and the amounts
of the alkali soluble resins in Table 4 are amounts as the

10 solutions.

As described above, the radiation sensitive
composition of the present invention can forma fine pattern
without having chipping of pattern edge and undercuts even
with low light exposure and can be suitably used for

15 formation of a colored layer that comprises pixels
constituting a color filter or a colored layer that is a
black matrix because no undissolved materials remain and
no scums are formed at pattern edges at the time of
development.



initiators (D) and solvents in Table 4 indicate the same as those in Table
3 indicate. Further, the anobunts of the conponents in Table 4 are 5
expressed in parts by weight. The alkali $aluble resins (B) are added as the
solutions containing the alkali soluble resins that were prepared in the
above Synt hesiWiAk diplERAIMER] IiShe anmounts of the alkali soluble resins in
Table 4 are anmbunts as the 10 solutions. As described above, the radiation
sensitive conposition of the present invention can forma fine pattern

wi t hout having chi ppi.ngaofaghsteon eelgelahee uasiEsesd 5icy efompididgpw | i ght
exposure and c be sw tably used for 15 formation of a colored |ayer that
conpri ses pixe GRS 'ng a color filter or a colored |layer that is a
bl ack matrigx b@athq.p dcndissaohmed Jgaterial s remain and no scuns are
formed at pattern edges at the time of devel opment. 64 WHAT IS CLAIMED I S:
1. A radiation %)erﬂslﬂqlabefm’mmath OWPDOOWET | Sindg: (A) a colorant, 5 (8) an

al kali sol uble I |o l. and (D) a
phot opol yneri zg)i oh | n| th'apn%lifs\ﬁé%el g) %‘ltgofalg soI uble resin (B) having a

structure r epimﬁntred:}m/ atmmolsloa\mmg frefsiwl aua() Bhi}inBlaR3tCubt(r8-1 ) 12

RO I ) O"~rolx
represented by the following formula (B-1):

R1 R3
(B-1)
2
' I
I
o X
/‘Z
10 h

(wherein R, R? and R’ each independently represent a hydrogen
atom or an alkyl group having 1 to 10 carbon atoms, X
repregents a monovalent organic group having an acryloyl
group or methacryloyl group, a vinyl group or a 1-methylvinyl
1S group, Y represents a divalent organic group, and h is an
integer of 1 to 5), and the composition is used for formation

of a colored layer.

2. The radiation sensitive composition of claim 1,
20 wherein X in the formula (B-1l) represents a monovalent group

represented by the following formula (X-1):

R

CH2=é—tﬁ—O+CHf)j—- (X-1)
O j

(wherein R represents a hydrogen atom or a methyl group, i



O CH10 OY Oh (wherein R, R2 and R3 each independently represent a
hydrogen atom or an al kyl group having 1 to 10 carbon atons, X represents
a nonoval ent organic group having an acrysyl group or nethacryl oyl group,
a vinyl group or a l1-nethylvinyl 15 group, Y represents a divalent organic
group, and h is am intrgrperobf2 ta & 5and dndst ke domegeirt odn 0i soused, f or
formation ofa dcoI ored layer. 2. The radiation sensitive conposition of
claim1l1, 20 erein Xin the formula (B-1) represents a nonoval ent group

represented by the Tfied [evding foar e iRHA) cdipddi?iGnCo@reidimXe] 11 ) ' /
O (wherein R represents, a hydrogen atomor a nethyl. group, i. 65 is an
integer of 2 YReXRinY 353 MEFHMS g E B8 8dKy1ergd orhalkgavaensn

sensitive o §{l$i19£{,ﬂ{%cd %iomslﬁarﬁ@ﬁr%&&ng {.tghéasb&%tlrk&&%%( %E‘ggg gﬁEw ene

al kyl ene or afrkenyl ene group having to 6 carbon a

group and al kahyémybene gupupadiebe ntrsrammpiped in trhe mi ddll @ blyyamoxggggen
atom, a cycl ghexanediyl .grou .cycl ohexenedi yl. group or. .an _aryl ene group
having 6 to ﬁtgﬁfbd"h %rtc&%gne(a%ﬁegl ggﬁgp'g?o‘ﬁ%c]rf%ﬁﬁ’f%}?élé’lc&rﬁ yPgr oup
or an acid ankydgiweas p hb@idg Eheorasli @afivh sawd | (¢Ri6OAPYSEhEON Of

claim1l or 2, wherein the alkali soluble resin (B) has at |east one
structure sel 8EPR HAYORAVREE GRFRSXYGNSF VP MRF oh, asrd addindmide gEoune .

structure eprese“tg.d ;i%et ?E@E%E%ﬁasérﬁii]eiv@co?n&a@é(itc'iroﬁ LERLESEhed by the

foll owi ng Tormula (38-2):
2, wherein the alkali soluble resin (B) has at least one

structure selected from the group consisting of, in addition
to the structure represented by the formula (B-1), a

structure represented by the following formula (B-2):

(B-2)
0 [?] O
4
15 R
(wherein R' represents an aryl group having 6 to 10 carbon
atoms or an alicyclic group having 3 to 10 carbon atoms),
and

a structure represented by the following formula (B-3):

U
(B-3)
R® R®
20 R7 RB
(wherein R® to R'® each independently represent a hydrogen

atom, a halogen atom, a hydroxyl group, a hydroxymethyl group
or a carboxyl group).



ONO 14 15 (wherein Rrepresents an aryl group having 6 to 10 carbon

atons or an alicyclic group having 3 to 10 carbon atons), and a structure
represented by the following formula (B-8s. Rs Ro (B-3) R6 Rs 20 R7 Re
(wherein RS to R1L each independently represent a hydrogen atom a hal ogen

atom a hydroxyl groupThe raditatioretsersigivepconpoaicaschoxyiclgnioup)or 66 4.
The r adi atiorbzserlllsiti.ve F‘O osition of claim1 or, 2, wherein the

phot opol ymer i%at "5k SR FPE: BPOTH° TeEoy %U'rﬁz}@lﬁ?& r(Bhr%g'BWE’e’ﬂe%y t he
fol | owi ng f orandcpdudidl)rerrRebiit k8 H-CHR foR1BwtnGHRLRmMA18 Moi-1h .U, 11 OTC
C'" R12 NR11 (D1) 5 (wherein R11 represents an alkyl group having 1 to
20 carbon atons, a cycloal kyl group hayifig 3 to 8 carbon atons or a phenyl

group, R11 and R13 each i ndependentl priasent a kydrogestdatom an al kyl
group havi ng C to 20 carbon atqns, a\(/ | oal kyl grouﬁc’f having 3 to 8

carbon atons, 1% | may be substituted pr a nonoval ent
Fg h v(%l;z%—?o 8 /'m N

alicyclic gro y O
X
OéC ! ! C\Rm
N
'Iqﬂ (D-1)

5 (wherein R' represents an alkyl group having 1 to 20 carbon
atoms, a cycloalkyl group having 3 to 8 carbon atoms or a
phenyl group,

R* and R* each independently represent a hydrogen atom, an

alkyl group having 1 to 20 carbon atoms, a cycloalkyl group
10 having 3 to 8 carbon atoms, a phenyl group which may be

substituted or a monovalent alicyclic group having 7 to 20

carbon atoms (excluding the cycloalkyl group),

R represents an alkyl group having 1 to 12 carbon atoms,

a cycloalkyl group having 3 to 8 carbon atoms, an alkoxyl

15 group having 1 to 12 carbon atoms or a cycloalkyloxy group
having 3 to 8 carbon atoma, and when a plurality of R*a exisat,
they may be the same or different from each other,

R™ represents a monovalent oxygen-containing heterocyclic
group having 4 to 20 carbon atoms, a monovalent

20 nitrogen-containing heterocyclic group having 4 to 20 carbon
atoms or a monovalent sulfur-containing heterocyclic group
having 4 to 20 carbon atoms, and when a plurality of R'’s exist,
they may be the same oxr different from each other,

p is an integer of 0 to 6, g is 0 or 1, n is an integer of

25 0 to 5, m is an integer of 0 to 5, provided that (n + m) <



carbon atons (excluding the cycloal kyl group), R' represents an al kyl group
having 1 to 12 carbon atons, a cycloal kyl group having 3 to 8 carbon atons,
an al koxyl 15 group having 1 to 12 carbogz atonms or a cycl oal kyl oxy group
having 3 to 8 carbon atons, and when a plurality of R 6s exist, they nay be
the same or dPiferent fromeach other, R 5 represents a nonoval ent
oxygen-cont ai ni ng heterocyclic group having 4 to 20 carbon atons, a
nonoval ent 20 nitrogen-containing heterocyclic group having 4 to 20 carbon

atons or a nonoval esif SEbUOY AR Nt AGL MRiLB ey di€d Jagep fhavddgrémt 0 20
carbon atons, and when a plurality of R 5s exist, they may be the sane or

different froff@aFRALRREPT BENSIBHVE MRS bE1RP tRf 6‘31%11‘1‘ PHr21, nis an
integer ofg 25 0 to 5, mis an integer of 0 to 5, provided that (n + m _<
67 5) S A color filter that has a colored |layer formed from the radiation
sensitive conpositi®n & ld@ild trystal 8igplAayl dewideccpsipalsdingpthg device
conpri sing the colg ﬁ% ilte oi cla mS. 7. ADblack matrix that conprises a
col ored | ayer °18ff r arf? ti ation sensitive conposition of claim1l
or 2. 8 Aliquid crystal dlsplay device conprising the black matrix of
claim7. 15 9. A nethod for producing an alkali soluble resin _having a
structure representéd dylﬂﬁ§meﬁﬁﬂk% CBaE) compaRpess BngoaqarAglayesnpound

representpgl DYotheal g %%@%ﬁlt%gexc:%'s{ﬂoﬂ g, X 1S

W
t he sane as de |ne théﬂg
or 2.

8. A liguid crystal display device comprising the
black matrix of claim 7.
15
9. A method for producing an alkali soluble resin
having a structure represented by the formula (B-1),
comprising adding a compound represented by the following
formula (al):
.o X—COOH (a1)
(wherein X is the asame as defined in the formula (B-1))
to a polymer having a structure represented by the following
formula (B-1'):

R' R®
[ 1 .
\l C C / (B-1")
2
/ |
' CH20CH2'CH—CH2
N \O/
h
25 (wherein R*, R?, R’ and h are the same as defined in the formula
(B-1)), and

then adding a compound represented by the following formula
(az):



to a polyner having a structure represented by the followng fornula
(B-1'): tRL RB3 CC}- R /I ( (cH2ocH2-c-cH2 O 25 (wherein R, R2, R~ and
h are the sane as defined in the formulaég(B-1)), and then adding a conpound
represented by the following formula (a2): 68 01l /Q Y \CO((a2) Il O
(wherein Y is tf® same as defined in the formula (B-1)) to the polyner.

/C\

Y\ O (a&2)

C

|

O

(wherein Y is the same as defined in the formula (B-1))
to the polymer.





