28 NOVEMBER 2005 1 RADI ATI ON SENSI Tl VE COVPCSI TI ON FOR COLOR LI QUI D DI SPLAY
DEVI CES Field of the Invention 5 The present invention relates to a

radi ati on sensitive conposition used to forma spacer and/ @8 NOVEMBERH05i X
on a drive substrate for thin filmtrans{stor (TFT) color liquid crystal

di spl ay devices. Description of the Prior Art 10 In the prior art, in order
to produce a spacer gn¢ATIINGENRITFIVE@MPoSPTEONT FOREEOLDRM a bl ack

radi ation sensitive conposition, a radiation sensitive conposition
conprising a black col orant di 5peu3edDIB@LAYNDEVILHE ied to a substrate and
dried, and the obtai ned coating filmis 15 exposed to radiation (to be
referred to as "exposure"” hereinafter) through a photonask and devel oped to
forma desigedipatierihe AdaginR | arge anount of the black col orant nust
be contai nedTrmttie brack Tadration sensitive conmposition to 20 inprove
the |ight5 screeni nTherppeséntsiofert tisos pedertes thl adadimtrion skemsitddieat i on

i s absorbed by the col orant,_ ther et]):)é/Il i nevi tably causin a phenorrenon t hat

the effectivEORPPSHJtPR Sseth & o £ 1B §PATEh AN oF g

gradual ly frany-ihe Sud éeo&h@hbﬁtftﬂm&ah@asctwwﬁr.nf) é&ﬂéflam;'[ anear
25 the surface of the substrate). Therefore, a curing reacCtion

coating fil mctrgsdsalt aispdeaywe dmnsceslcorrpl ete fromthe surface to the

bott om vvhereby a Iovver portlon of | the formed pattern is renoved by a

devel oper at b £ R 2 accordingly, the edge of the
pattern §5 apt to bg rtﬁgegﬁbx 30+1, 288" 8¢ dei o pedha dOUP Wac g d e edge
is reversely tapered, bing cloth i's caught by the edge portion at the
time of rubbbigckomatheizorfientatcobonffiiyerafsom ahbillhek meslildtidmt t he

attern ma eel off or the rubpin clot be wor.n away.
P y F')s.ens:LtJ.ve comp051tibong a giatr:rggn sensitive )é:omposition

comprising a black colorant dispersed therein is applied to
a substrate and dried, and the obtained coating film is
15 exposed to radiation (to be referred to as "exposure”
hereinafter) through a photomask and developed to form a
desired pattern.
Although a large amount of the black colorant must be
contained in the bblack radiation sensitive composition to
20 improve the light screening properties of the spacer or black
matrix, the radiation is absorbed by the colorant, thereby
inevitably causing a phenomenon that the effective strength
of the radiation in the coating £film decreases gradually from
the surface to the bottom of the coating film (namely, near
25 the surface of the substrate). Therefore, a curing reaction
in the coating £film tends to become more incomplete from the
surface to the bottom, whereby a lower portion of the formed
pattern is removed by a developer at the time of development
and accordingly, the edge of the pattern is apt to be reversely
30 tapered in the end. However, when the edge is reversely
tapered, rubbing cloth is caught by the edge portion at the
time of rubbing for the orientation of crystals with the
result that the patte;rn may peel off or the rubbing cloth

may be worn away.



28 NOVEMBER 2005 2 Further, in a systemwhere a color filter is placed on a
drive substrate for thin filmtransistor (TFT) color liquid crystal display
devi ces, through holes are forned in the color filter to n@RNQYEMBER200H
doped indiumoxide) filmand an 5 el ectrode conductive with each other. Wen
a spacer or a black matrix is forned afteér the formation of the col or
filter, the residue of the radiation sensitive conposition for. formng the

spacer or black mafPFEDRE apP ' SYEHRIP YHETS ReCOLRFoEAATtABI £ PYgced on
devel opnment cogpdit.i : I ; i + 4 he
erosi on of t%ea%%%%gwnoﬁﬁ{@%g%%xr%% Ekl%ggtl%r?%%ﬂ?}gﬁgggg?iﬁéqﬁb dlt ng
cloth may be cryautglit dbyplag destices), dhdoulgd palé¢ earentyrpeeélinothe cllmrspacer
and black matrix for a color I|i ui(% crystal display device must be free
fromimage stitdiGiety Whfmake afsddY d:ilé"p!dé’gpediﬁ'“fdé‘j “Uroé‘.ldlfb)vﬁ?é'r"_} ac“rﬁ’e?é"_ _
probl s ganiqe i SRR Gl S9L Widlen Vehiin! BEnBEL OTwieh Ladbabkanogeqsi tive
conposition used to forma spacer or a black matrix for thi ITm

transi st or ( BiBck makpixligffiodmedysf bér ditepfaymdeibaest the Gohomify ldafert he

I nvention It is an%(;_ig;ect of the %riesent inventiqgn to provide a radiation

sensitive coffSsiRaTHURBAS t'he oF A dathaReFeRAGFIVS £BPRSL AT i50Ton a
drive subst r%%nfi?fagnﬁégrédébdgf [AH K mdthiR @Y !ﬂ(ﬂli'e%ﬂrys.l.tif;g:hcgasm ay

devices. 25 It 1Is | ect of the present 1 nvention to provi
radi ati on sermdiddugh doripss) t iIdh deseddl dpmenthecabdieipnspase maldar @etrgri zed i n
that the erosion rate of a pattern forned _therefromis |ow, the pattern is

hardly thPer &Fri&itetoeF§moy ttl}?erfisﬂ'gu@f' HRG STpPEMN OoF EBBiRRL e . idaught
by the 30 patfRidheinhidie. SARYAUIORHs (h& PAH T RHLIRE AldafHhavelbe
prevented, a display failure such as inmage sticking does "not occur, the
pattern has Hagght bntter datseramh@kbelpatitersnaygoee Eoiét hnThe, spawer i | m
residue and:%ﬁﬁ'%fgé %@g¥f§ for a color liquid crystal display device
must be free from image sticking which causes a display
15 failure.

However, these problems cannot be completely solved
with the prior art radiation sensitive composition used to
form a spacer or a black matrix for thin £film transistor (TFT)
color liquid crystal display devices.

20 Summary of the Invention

It is an object of the present invention to provide a
radiation sensitive composition used to form a spacer and/or
a black matrix on a drive.substrate for thin film transistor
(TFT) color liquid crystal display devices.

25 It is another object of the present invention to provide
a radiation sensitive composition used for the above purpose
characterized in that the erosion rate of a pattern formed
therefrom is low, the pattern is hardly tapered reversely
at the time of development, rubbing cloth caught by the

30 pattern and the separation of the pattern can be effectively
prevented, a display failure such as image sticking does not
occur, the pattern has high film hardness and excellent
surface smoothness, the film residue and stain are hardly

produced on the substrate of an unexposed portion, and the



produced on t

he substrate of an unexposed portion, and the 28 NOVEMBER 2

3 adhesion of the pattern to the substrate at the tinme of devel opnent
her objects and advantages of the present i nverZ8iNMVEMBER 2005
beconme apparent fromthe foll ow ng description. 5 According to the prese

excellent. O

i nvention, fi

rstly, the above objects and advantages of the pr esent

invention are attained by a radiation sensitive conposition whjich

conpri ses (ARIReEA At ERYPAFRERY EopFﬂﬁeﬁPbsC:B)at&aé:I PSS ts‘d‘i‘eutﬂfe resin,

(O a pol yf unfelj ANAmdIPNOEr e 2081 { Bhta photopol ymeri zation 10 initiator,
has an erosion rate of a 20 pmdot pattern fornmed therefromof 30 % or

| ess, and (3)
substrate f or

i s uSadetroobgemtsaapgagévanhdges af bltlmz kpresgen tx ioywwemtdiranve

devi cea. - ThowirblibAGaRe SRETSERE nEFeRn PACERILEWAG ISP SRR | on

ultraviolet r
X-radi ati on.

adi at 'A%ozfdirnd“tbr@t‘{é Qiz%tsérﬂdhﬁb'eﬂ%lone' ?EEBQ"L‘gbe@HE e

Bri ef Descriptlon of Dramngs Fig. 1 is a diagramfor

005
is

nt

(2)

expl ai ni ng t lod jettodndf admaasagelsgof héhecpossentr aheentiandmte @etttacimed 20

Detai |l ed Description of the Preferred Enbodinent The p

be descri bed ¥ ad’é?%??tlﬂﬁrse??ﬁ’e'fb\?\? CCAP I} to Ofh Ve éﬁo‘?%‘?qﬁe? He
present invent b8ﬂo&:§8% 5§H£ng@pi@ﬂnéﬂtC%ﬁhﬁ%ﬂcé’iﬂ”@é‘iubﬁ%ﬁ%e

pi gnent can be suita ected”according to the application purpose of a
color liquid(cyst @Iol@ﬂmmomhehmmcwm andedir)ec pblodopolllymesyi 2ztion

i nor ganl C or

pi gment s1030 Ipdet iR terent (2 h lt‘ﬁ% BReCE

organic and a single p %rrent or a mxture of two or nore

havi ng hi gh gQJQfe dlemed A0 A8mPHLPSHt kesrandshi ghnkeqz) rHesisedd® form

particularly

hi gh thermal deconposition

a spacer and/or a black matrix on a drive substrate for thin

film transistor (TFT) color liquid crystal display devices.

The "radiation” as used herein includes visible

15 radiation, ultraviolet radiation, far ultraviolet radiation,

electron beams and X-radiation.

Brief Description of the Drawings

Fig. 1 is a diagram for explaining the method of

measuring the erosion rate of a dot pattern.

20 Detailed Description of the Preferred Embodiment

The present invention will be described in detail

hereinbelow.

(A) colorant

The colorant in the present invention is a colorant

25 which contains a pigment.

The above pigment can be suitably selected according

to the application purpose of a color liquid crystal display

device and a desired color. It may be inorganic or organic

and a single pigment or a mixture of two or more pigments.

30 The pigment in the present invention is preferably a pigment

having high color developing properties and high heat

resistance, particularly high thermal decomposition

resistance, particularly preferably what contains carbon

black and/or two or more organic pigments.

ent invention wll

fipPRvERLPOREI @ Pl 89ty PRtdieffent



resi stance, particularly preferably what contains carbon black and/or two
or nore organic pignents. 28 NOVEMBER 2005 4 Exanples of the carbon bl ack

i nclude furnace bl acks such as SAF, SAF-HS, |SAF, |SAF-LS, [28ANOWS)IBHERR005
HAF-LS, HAF-HS, NAF, FEF, FEF-HS, SRF, SRF-LM SRF-LS, GPF, ECF, N-339 and
N-351; thermal blacks such as FT and MI; 4nd acetylene 5 black. These
carbon bl acks may be used alone or in conbination of two or nore. Exanples
of the inorganic pEgampies: vdr thearraiBorPlagiackns hefadéureage Hirgks such

as titani um QlAgk, o1 QaG- FseAs'Vga@aszAIQX'f’é’Aﬁ”ﬂssyEtsR?t 31 'hg% b'Hr%FF sthese

i norgani ¢ pi gments may Be us al one or Tn  conbi nat1 on 6f

Furt her, exammtE'equfNAhe FEFOVEEBFHERNISRE GREALM, "ERI€RS , GPFROEQHS Ncl38$S| fied

into a group of %ments according to 15 color_index (CI.; issued by The
a

Soci ety of Di‘@lds & leolthemmstls P lagkscisica@sy FlodpsuMds Rad Agetydene

fol l owi ngs cgl ndex (C.1.) nunbers: C . Pignent Yellow 12, C.I. Pignent
Yel l ow 13, C. I:L i'gment  Yellow 14, C. |. Pignent Yellow 17, C.|. Pi gnent

Yel l ow 20, 20 C. | ThRsgneaibdrltlaeckR«imag be Udegiraiionécblaom 3dmbEnlatildngment
Yellow 55, C. I. Pignent Yellow 83, C. 1. Pignent Yellow 93, C I. Pignent
Yel | ow 109, ©f| tWo @FeMODd | ow 110, C.|1. Pignent Yellow 138, C. 1. Pignent

Yel l ow 139, C.|I. Pi t Yel i e 1 C i gnment
Yel | ow 154, C. 1. PF%@ o35 °|$0 \qﬁﬁéqln?s‘%"’{m[g %{%ﬂén¥ élcﬁtwgw%%gg, Cé.’-‘P.%h
Pi gment Yel | olabt&8 irmgidide Imeﬂn]gnmidé(sl $ovh24s; tC€thnikimgmarick) ange 36,

C.l1. Pigment Oange 43, C.|. rrent Orange 51, C. 1. Pignent Orange 61 and
Cl. Pi g-h%nt CardisgdinPased) ‘éﬂr © pRRefYD RRAtEC ETPD BlG¥nt Red 97, C. 1.

Pigment Red 122, GplgePligiYariRd fnerftd -m&Y 988hsBRdalde grlinPignent

" combination of two or more.

Further, examples of the above organic pigment include
compounds classified into a group of pigments according to

15 color index (C.I.; issued by The Society of Dyers and
Colourists), specifically compounds having the following

color index (C.I.) numbers:
C.I. Pigment Yellow 12, C.I. Pigment Yellow 13, C.I. Pigment
Yellow 14, C.I. Pigment Yellow 17, C.I. Pigment Yellow 20,
20 C.I. Pigment Yellow 24, C.I. Pigment Yellow 31, C.I. Pigment
Yellow 55, C.I. Pigment Yellow 83, C.I. Pigment Yellow 93,
C.I. Pigment Yellow 109, C.I. Pigment Yellow 110, C.I. Pigment
Yellow 138, C.I. Pigment Yellow 139, C.I. Pigment Yellow 150,
C.I. Pigment Yellow 153, C.I. Pigment Yellow 154, C.I. Pigment
25 Yellow 155, C.I. Pigment Yellow 166, C.I. Pigment Yellow 168
and C.I. Pigment Yellow 211;
C.I. Pigment Orange 36, C.I. Pigment Orange 43, C.I. Pigment
Orange 51, C.I. Pigment Orange 61 and C.I. Pigment Orange
71;

30 C.I. Pigment Red 9, C.I. Pigment Red 97, C.I. Pigment Red
122, C.I. Pigment Red 123, C.I. Pigment Red 149, C.I. Pigment
Red 168, C.I. Pigment Red 176, C.I. Pigment Red 177, C.I.
Pigment Red 180, C.I. Pigment Red 209, C.I. Pigment Red 215,
C.I. Pigment Red 224, C.I. Pigment Red 242 and C.I. Pigment



Red 168, C. I. Pignment Red 176, C. |I. Pignent Red 177, C. 1. Pignment Red 180,
C.l. Pigment Red 209, CI. Pignent Red 215, C.I. Pignent Red 224, C. |
Pigment Red 242 and C. I. Pignment 28 NOVEMBER 2005 5 Red 254;280NOYEMB#R2005
Violet 19, CI. Pignent Violet 23 and C.1. Pigment Violet 29; C 1. Pignent
Blue 15, C.I. Pigment Blue 60, C. 1. PigmeAt Blue 5 15:3, C.|. Pigment Blue
15:4 and C I. Pi%ﬁent Blue 15:6; C 1. Pignent Geen 7, CI. Pignent G een
36, C. 1. Pigf&tt 4X%%een 136 and C.1. Pignent Green 210: C.|. Pignent Brown

23 and C. 1. Ri e Oy ¥Po188019C £. 1P 99BRENB! §6k1k1and Gda &ignent
Bl ack 7. 10 These organic pignments may be uséd alone or in conbination of

two or nore. Rgmeft tieskebrgani ¢ pigments, particularly preferably arel/is

a mxture of C.J. _Pignent_Red 7 and C.I. Pi nt  Bluye_15:4 and a
Xt ur e of CCO-T PRARIRD tHBICE B o L. £10MeB TS A0 p ad - 1 BRI L or ant
of the I0r§ser!Lt5:'3“,Veti“.t1'.O”Pfﬁ‘r)(e{‘i’@tBﬁ?’ﬁéI hK_:408Hhabr!IalnP@§§1Fé?ﬁerBlﬂi&nP5"‘$6;

Exanpl es of the above extender pignent include barium™ sulfate, barium
carbonate, cd cliurligméwnatereesiVicg,IbaBigmel® Gmeereasidbm €arlborbhtgmerd] uni na

white, gloss ite, tin ite _and hydrotal cite. These extender pignments
may be used ro‘?f‘er_‘olrfglnan%\cl)\ﬁb#na??'gﬂef# ERE6°8r zh'@r'e. The anmount of the
extender pigrent, isi@hélersbbyn0280and5cl@0 Pagmenty BARYWEN25 ;Mg pref erably
5 to 50 parts by weight, rmuch nore preferably 10 to 40 parts by wei ght

based on 100 C par tRidmwenki Bhackf 1t Andt 6+ 4. Bigmentt Bdaskyifents. I n the
pr esent '%Qventi on, . the surface o e apove b% modified by a

.of _th Qv p{') ment may
pol yner Defore use. orifE Lo FtIBThe? PhENn gi Yigft §1°88, °8yd nat ur al

combination of two or more.

Out of these organic pigments, particularly preferably
are/is a mixture of C.I. Pigment Red 177 and C.I. Pigment
Blue 15:4 and/or a mixture of C.I. Pigment Red 177 and C.I.

15 Pigment Blue 15:6. '

The colorant of the present invention may optionally
contain an extender pigment.

Examples of the above extender pigment include barium
sulfate, barium carbonate, calcium carbonate, silica, basic

20 magnesium carbonate, alumina white, gloss white, satin white
and hydrotalcite.

These extender pigments may be used alone or in
combination of two or more.

The amount of the extender pigment is preferably 0 to

25 100 parts by weight, more preferably 5 to 50 parts by weight,
much more preferably 10 to 40 parts by weight based on 100
parts by weight of the total of all the pigments.

In the present invention, the surface of the above
pigment may be modified by a polymer before use.

30 The colorant other than pigments is a dye, natural
colorant or the like.
-urethane-based dispersant-
In the present invention, the pigment contained in the

colorant is desirably dispersed by a dispersant,



colorant or the like. -urethane-based dispersant In the present invention,
the pignment contained in the colorant is desirably dispersed by a

di spersant, 28 NOVEMBER 2005 6 particularly preferably a dﬂgmgfﬁﬁﬂBEﬁémpﬁg
an urethane bond (to be referred to as "urethane-based di spersant™
hereinafter). A description is subsequentf®y given of the 5 urethane-based
di spersant. The urethane bond of the urethane based di spersant is _generally

represent ed BPTEHEWGTI RTRERMAEAS R AYIPURAR Rayiid LB LAt RPN,
alicyclic or QuLoRRliG IRl Ets é’r“uPQkﬂé{ﬁéeﬂhsgﬁgﬁ%e‘Ples% whi ch is

bonded to a gr oup having 10 an urethane bond or anot group). The urethane
bond may behexiesierfiter) a |ipophilic group and/or hydrophlllc group
contained in the urethane-based di spersant or in the main chain and/ or side

chain of the ureth&n8e55Td® tdicdhers LS FRPELY t GEVeBneLotPRore uret hane
bonds mayg be ggfﬂéﬂg Héhéésdfﬁb@%§£ﬁﬁne based di spersant. Wen two or nore
t

uret hane bonds are existent 1In e uret hane-based di spersant, they nmay be
t he sanme or differ&he. ufhthaneebhndeebaﬁmd1xhennﬁnﬁﬂuasﬁﬂ(dmspﬁnéanﬁ(Ls
ani oni ¢, noni oni c Qr agphoterlc and may have a silicgone-based

20
f 1 uor i ne- bas 9§ RETAIHYTEPTAT R 1 L HATd D FOFIH; & fer L9 R a ‘rPeé’d”tdr &
product bet yeeneaddhi h30aYaRRkLE i@nd/x qucayctlrlld A YRR 1N thoh R Vst

havi ng a hydroxyl group at one term nal "and/ or a polyester having a
hydr oxyl gropplatvaisnt teergamiat grdtp Eengi ass ch‘ortdrsd dia sogyangt dawvigigude

aromatic dIISOC nat es such as benzene diisoc s includin
benzene 10 3. A7 CHAF N ERR 5 AP -SRI Goby aries Hr Gt AR Pond may
di i socyanat e%el R&iudend Q) ﬁe'i.enp%pﬁ'l(i':l.'cs@%ﬁb%riﬂta%d/o&oh%i%panﬁ.ﬂ! iggRRMANat e,
t ol uene- 2, 6-di i socyanate and
contained in the urethane-based dispersant or in the main
chain and/or side chain of the urethane-based dispersant,
and further one or more urethane bonds may be existent in

15 the urethane-based dispersant. When two or more urethane
bonds are existent in the urethane-based dispersant, they
may be the same or different.

This urethane-based dispersant may be cationic,
anionic, nonionic or amphoteric and may have a silicone-based

20 or fluorine-based structure.

This urethane-based dispersant is a reaction product
between a diisocyanate and/or a triisocyanate and a polyester
having a hydroxyl group at one terminal and/or a polyester
having a hydroxyl group at both terminals.

25 Examples of the diisocyanate include aromatic
diisocyanates such as benzene diisocyanates including
benzene-1,3-diisocyanate and benzene-1,4-diisocyanate;
toluene diisocyanates including toluene-2,4-diisocyanate,
toluene-2,5-diisocyanate, toluene-2,6-diisocyanate and

30 toluene-3,5-diisocyanate; and xylene diisocyanates
including 1,2-xylene-3,5-diisocyanate,
1l,2-xylene-3,6-diisocyanate, 1,2-xylene-4,6-diisocyanate,
1,3-xylene-2,4-diisocyanate, 1,3-xylene-2,5-diisocyanate,

1,3-xylene-2,6-diisocyanate, 1,3-xylene-4,6-diisocyanate,



30 toluene-3,5-diisocyanate; and xyl ene diisocyanates including

1, 2-xyl ene- 3, 5-dii socyanate, 1, 2-xylene-3,6-diisocyanate,

1, 2-xyl ene-4, 6-di i socyanate, 1, 3-xylene-2,4-diisocyanate, 28 NOVEMBER 2005
113- xyl ene- 2, 5-di i socyanate, 1, 3-xylene-2,6-diisocyanate,

1, 3-xyl ene-4, 6-di i socyanate, 28 NOVEMBER 2005 7 1, 4-xylene-2,5-diisocyanate
and 1, 4-xyl ene-2,6-diisocyanate. Exanples of the triisocyanate include
aromatic triLtsdcyaAgnes ZspciidSoqy@die 8¢ i socyanat es i ncluding 5

benzene-1, 2, jk{-}:&i%%%atse-’djgﬁbzcg}%aftr@: 5'E§{£rrir?%?ecs)’ Py, and

benzene-1, 3, 5-t Socyandte; "t ol uene 1 socyarates i ncludi ng

t ol uene- 2, 3, brificbgsganaital dncliuddleroa i ®-triisocyanates such as
tol uene-2,4,5-triisocyanate, toluene-2,4,6-triisocyanate,
t ol uene- 3, 4, BERERREOAFAIBOSYRPAHRE tIIGIOMEIBI5 6-trii socyanate: and xyl ene

triisocyanat pacl ydiong 1, 2- %nﬁ: 4,6:-frilsocyanate, . .
1,2-xy|e%£-3?§?é§ggiﬁégdah#gﬁé§w : f%V?éﬁ%%é%%§§-¥f?féog§éﬁgP8?anate

1, 3- xyl ene- 2add6behiziehecyarBgtse, t b sl Sracyh €@ e- BoBubnér trsoeyagahates

1, 4-xylene-2,3,5-triisocyanate and _1, 4-xylene-2,3,6-triisocyanate. These

di i socyanat edPEAYLNG dodyene s dry el 1ieevanebfe or in conbination of two

. 20 fa tch I i
or nore Fﬁ&ﬁehgs.z%,ts-ﬁtarrvigr%@aﬁ{a{@y' Gedl/ 3 OXVS - PEOYDOBLanRRE,

term nal or e polyester ydrokxyl "group at bot nal's “i'ncl ude
pol yl act ones tbavieng -2 ,y,dr-oayili spratgmate , obeltena Bak , 6F tbhatiBolcgamana s such
as pol ycaprol actone having a hydroxyl group at one_term nal or both

t er mi nal’d 29“60F9%HP§PGPagPéﬁérﬁéﬁ9ﬁ§%¥45%H6&§¥XQFSBS bridmecrvapatrsl  or

Corminal or BOTA Cor s R and bty Conder o SR 86 et r o havi ng o

hydr oxyl grodp-atkydeae-, 6, fedtmiidmtyanate, :
1,3-xylene-2,4,5-triisocyanate,
1,3-xylene-2,4,6-triisocyanate,

15 1,3-xylene-3,4,5-triisocyanate,
1,4-xylene-2,3,5-triisocyanate and
l,4-xylene-2,3,6-triisocyanate.

These diisocyanates and triisocyanates may be used
alone or in combination of two or more.

20 Examples of the polyester having a hydroxyl group at
one terminal or the polyester having a hydroxyl group at both
terminals include polylactones having a hydroxyl group at
one terminal or both terminals such as polycaprolactone
having a hydroxyl group at one terminal or both terminals,

25 polyvalerolactone having a hydroxyl group at one terminal
or both terminals, and polypropiolactone having a hydroxyl
group at one terminal or both terminals; and polycondensation
polyesters having a hydroxyl group at one terminal or both
terminals such as polyethylene terephthalate having a

30 hydroxyl group at one terminal or both terminals and
polybutylene terephthalate having a hydroxyl group at one
terminal or both terminals.

These polyesters having a hydroxyl group at one

terminal and polyesters having a hydroxyl group at both



term nals such as pol yethyl ene terephthal ate having a 30 hydroxyl group at
one termnal or both term nals and pol ybutylene terephthal ate having a
hydroxyl group at one terminal or both term nals. These polR§AIEMBERZ0AY a
hydr oxyl group at one term nal and pol yesters having a hydroxyl group at
both 28 NOVEMBER 2005 8 termnals may be8used al one or in conbination of
two or nore. The urethane-based dispersant in the present invention 1is
preferably atezminiads paydeetudrd wdoneanrak empinal ien@fabiWibeconmpre -

2oL 26100 1 N0cf Lo 60U SoORERh €1 AL VL SH 4 SSL

product between an n ol'y a

hydroxyl groug pirefi@tdbiiyerdr rehctiprrpreahat! pepivelar all yrdnaacd i on
product between a tol uene diisocyanate and ﬁolycaprolactone having a
hydroxyl grodgigocys@ate Andla apeilvlaaterachagAngr dYAroFYletdtoap @t

tol uene & sqguanataand AlYRAPTOLAGLING AR Y | 0 QUR AL DOt

. C
termnals. The ure e-pase 1 spersant characteril ze one or

nmore of the @iiiseyematfe idrsdl abpdbigraéoonbyhavihgad hiy@aoment gratipd atal ue,
am ne value and voltage 15 retention. As for the existence of

i nsol ubi | i zabodh Beraipads . PeERimiar ih@rairraky mreasdsan drosrcdant i s
heated at pref I r e, I r I t 5QC far .
preferably 38)%%%%[%eé érgg%?léa, %r gcg%er’%éc%aglfrl? g%ltyygja%%oj%cﬁt]o%xu &a,v:.ln[g

desirably begoRgarioRsal yilotip atd die dleradné@ntan®uah A% eaction product
N, N- di net hyl f or mam de, N,_N-di net hyl acet am de, _ N-net hyl pyrrolidone or
y- but yr ot@ct dedEwWern pofodeied &y §idd osydrarhien &nda Ped Y GaRps st inhfe Naasay

e oo or B B olbly b pLb b e Tt ) 8 B 0 B
(ii1) an am ne val ughef upethanabbased tdspBrsgi®Hegn berchgradteenbieyd bt 0 20
MgKOH g and %gyagﬂl or more of the existence of insolubilization by a
heat treatment, acid value, amine value and voltage
15 retention.

As for the existence of insolubilization by a heat
treatment, when the urethane-based dispersant is heated at
preferably 150°C or more, more preferably 150 to 250°C for
preferably 30 minutes or more, more preferably 30 to 90

20 minutes, it desirably becomes insoluble in a polar solvent
such as N,N-dimethylformamide, N,N-dimethylacetamide,
N-methylpyrrolidone or y-butyrolactone.

As for acid value and amine value, the urethane-based

dispersant has desirably (i) an acid value of preferably 5

25 to 25 mgKOH/g, more preferably 8 to 20 mgKOH/g and an amine
value of 0 mgKOH/g, or (ii) an amine value of preferably 5
to 25 mgKOH/g, more preferably 8 to 20 mgKOH/g and an acid
value of 0 mgKOH/g. (i) and (ii) cannot be satisfied at the
same time.

30 As for voltage retention, the urethane-based
dispersant desirably has a voltage retention measured by the
following method of 80 % or more, preferably 85 % or more.

method of measuring voltage retention:

1 wt% of an urethane-based dispersant is added to a



value of 0 ngKOH g. (i) and (ii) cannot be satisfied at the sane tine. 30
As for voltage retention, the urethane-based dispersant desirably has a
voltage retention nmeasured by the follow ng nethod of 80 %28MNMVEMBER 2005
preferably 85 % or nore. method of neasuring voltage retention: 1 wt% of an
ur et hane- based di spersant is added to a 28 NOVEMBER 2005 9 sol ution
prepared by dissolving the conponents (B), (C) and (D) in a solvent in the
present i nvescilatinand prieparesuby Agssedvingohhescampinedtsol(B) sulfsk earde
havi ng an i ndi.ym,oxi de I TO .filmon the surface to for 3_pun-thick dry
Coating 8 11 IURIAR:R TRITRES B3 pHRe PESTF PO b A S S ths SBTCL LA

vol tage reterbilvti®n ad idppXi&dysbah §€bbtass6Mhedndgsiand indiRimokkaigeed
substrate is neasured at 60 C for a retention time of 16.7 ns. \Wen the

exi stence of (iITFS0l Jdilm oat ithe Isprf dueatt ol Fommeat Pemm- thdiak valyueoaddinge
val ue o yol Laag, LLEALIAN Alon eucehhang haged tbapaisany 1 LG, pr esent

i nvention satisfties € ‘above co ion, S ng wWhi ch oc in

the liquid crheableebé et gh o&td Yigaducesystal ¢ellnadsyempxeaplsanof the
ur et hane- based di spersant 15 having at | east one of the above

char act eri st it®epiodieimiess subsdinafee cghmaasuwied v f9°dbIfeprodedtestderh as

EFKA- 46 and ( 5Ch7e jcals B.V.), Disperbyk (BYK Chem Co., Ltd.) and
Di sparon (Kugzérzrrlo ?F{:lse'i && Ltd.). The wei ght average nol ecul ar weight in

terms of 20 pol yst whene thied e iy i ot eth &s1 Wi besaitnaht &) ambaswr ed by
gel perneation chromatography (GPC) of the urethane-based dispersant in the

present }fvedmetnanty aidyalue oFine Wl WP st d e ratantion odo to
20, 000. In t%eor\ﬁ?%{aﬂé]%é Ng15PE-ULRENERCLRRS g et SHESANSH MY be
used alone or 1 n conbination of two or nore.
satisfies the above condition, image sticking which occurs
in the liquid crystal cell can be greatly reduced.
Illustrative examples of the urethane-based dispersant
15 having at least one of the above characteristic properties
include commercially available products such as EFKA-46 and
47 (EFKA Chemicals B.V.), Disperbyk (BYK Chem. Co., Ltd.)
and Disparon (Kusumoto Kasei Co., Ltd.).
The weight average molecular weight in terms of
20 polystyrene (to be abbreviated as Mw hereinafter) measured
by gel permeation chromatography (GPC) of the urethane-based
dispersant in the present invention is preferably 5,000 to
50,000, more preferably 7,000 to 20,000.
In the present invention, the urethane-based
25 dispersants may be used alone or in combination of two or
more.
The amount of the urethane-based dispersant is
preferably 0.5 to 100 parts by weight, more preferably 1 to
70 parts by weight, much more preferably 10 to 50 parts by
30 weight based on 100 parts by weight of the pigment contained
in the colorant. When the amount of the urethane-based
dispersant is smaller than 0.5 part by weight, the stability
of a pigment dispersion may lower and when the amount is larger

than 100 parts by weight, the property such as developability



The anmount of the urethane-based dispersant is preferably 0.5 to 100 parts
by weight, nore preferably 1 to 70 parts by weight, nmuch nore preferably 10
to 50 parts by 30 wei ght based on 100 parts by wei ght of th@3pNQWeVBER 2005
contained in the colorant. Wen the anmount of the urethane-based

di spersant is smaller than 0.5 part by wdigght, the stability of a pignent
di spersion may | ower and when the anount is larger than 100 parts by

wei ght, the pfopbet pbhigsinest nhdded bbemi $engi8vROVBNBER12005R IRY dfe t he

obt ai ned radi.ation _sensitive conposition may be inpaired. In the present

i nventi on, alﬁpgﬁ'@’%'on aid may be used in conjunction with the dispersant.
5 The above di sper ghofh@igkdsent AmvAOE, 2d3epPResidhbhal Reyane Msed

sul fonic acid conpound. Specific exanples of the above copper phthal ocyani ne
sul foni ¢ aci dnceRpoum¢ iimdt vtietle oclprrdpBPREFBBYani ne sul fonic acid, copper
pht hal ocyani ne a LU f anat e 0.co r, phthal o ni

t et r anet hyl ammnmglﬁ’l 1%‘%%#% é&,lcgogﬁes:iorbh%ﬁal %%yﬁ?ﬁé%glt"?ggf hf/ll SR SiTum

sul fonate, cpppaalodidialmeyaifeniet 48ia- ppapyuaanoni um sul fonate, copper
pht hal ocyani ne tetra-i-propyl anmoni um sul fonate and copper phthal ocyani ne

t et r a- n- but yl anmonfRecdficorzraples viedbecappae RPPLIT0PRANAI® SAINE C
aci d conpoun . be. us ral i i.on nre. The
anount of thg%&ifs%%)eircgiao%%dc |§&gl}(gflellrlg ﬁ@ggsgggfa?sp?‘gtrhtal\%g aggﬂlﬁei ght, nore
preferably 18up&ondradiass dypper gphthalveafbnhe pmtbaHial B fidie or | ess
by wei ght based on 100 20 parts by weight of the pignment_contained in the
col orantl0 ( BpPReFPhthglopyarias terrgmatRELpmegRiEMes EEeRate . KOPRRATAbI e

0 e B oo e (e Serue R ARoR U d el e lgren (1) oo
used to fornmpathadeeryaorire bt eicka fmt prepylammonium sulfonate, copper
phthalocyanine tetra-i-propylammonium sulfonate and copper
phthalocyanine tetra-n-butylammonium sulfonate.
15 These copper phthalocyanine sulfonic acid compounds
may be used alone or in combination of two or more.
The amount of the dispersion aid is preferably 20 parts
or less by weight, more preferably 10 parts or less by weight,
much more preferably 5 parts or less by weight based on 100

20 parts by weight of the pigment contained in the colorant.

(B) alkali-soluble resin

Any alkali-soluble resin is acceptable in the present
invention if it serves as a binder for the colorant (A) and
is soluble in a developer, particularly preferably an alkali

25 developer, used to form a spacer or a black matrix.

The alkali-soluble resin in the present invention is
preferably a resin containing a carboxyl group, particularly
preferably a copolymer (to be simply referred to as "carboxyl
group-containing copolymer” hereinafter) of an

30 ethylenically unsaturated monomer having at least one
carboxyl group (to be referred to as “carboxyl
group-containing unsaturated monomer” hereinafter) and
another copolymerizable ethylenically unsaturated monomer

(to be referred to as "another unsaturated monomer”



The al kali-soluble resin in the present invention is preferably a resin
contai ning a carboxyl group, particularly preferably a copolyner (to be
sinply referred to as "carboxyl group-containing copolynerﬁsgﬁﬁﬁi BEREPYS of
an 30 ethylenically unsaturated nononer having at |east one carboxyl group
(to be referred to as "carboxyl group-caitai ning unsaturated nononer"”
hereinafter) and another copol ynerizable ethylenically unsaturated nononer
(to be referhedgetimafEeranot her unsat urated nononer” 28 NOVEMBER 2005 11

hereinafter). Exapples._of the carboxyl group-containing unsaturate nomer
el ude unsat ur at oA RHORGES BHS C AR s SER S SRR ERE 2 SR y 1 | C

acid, crotoniendgie® ihArUdd MPREEYThEe@ChEn8BHrobRYANIL a34IdE Jigatdy at ed
di carboxylic acids (anhydrides) such as nmaleic acid, maleic anhydride,

fumari c aci daciryddeniasiati dpethaconl tcaanydr i deotopiicr acddli.c aci d,
citraconi ¢ anhydride and nesaconic acid; unsaturated polycarb0ﬁ¥lic aci ds
(anhydri dés) ERRFAAFEEl 19 3FidorRICcSIBBRPECgPGd Py, unsaturate

mono( 2- acr y| eulcrtRxipl I e Sllds QannRRAEEseLhRe X5 A Peyetdid el Oof a
nonpol yneri zabl e di ¢arboxylic acid such as

mono( 2- acr y| ephydndtdey, Fanagiiraaeid, nbha¢oniret detd y lidydanniat layphysicdcienat e,
nmono( 2- acryl oyl.oxyet hyl ) pht hal af g _and_15 . . .

Tono( 2. ot haPAFERAARRRL AR prrhEF APER L8 BRRYAEA 802D B PG EREPIAR AR
nonoacr yl at e ua t B8 d POIRAL 3EFREPL BE taiiea MBdRcd &4 PRy v il $@1réey boxyl
group-containing ethylenically unsaturated nononers nmay be used alone or in

conbi nat1®dn o me@et GArbOXYdr 6T OBRANPMEBOSR -BINE Yaoutliesny e fiyal ke st eses mhoner

el e B A SRR e EHEE e K TR o

0- met hoxyst y@ararvoiEl 1w xysldy$ €8k as mono(2-acryloyloxyethyl)succinate,
mono(2-methacryloyloxyethyl)succinate,
mono(2-acryloyloxyethyl)phthalate and

15 mono (2-methacryloyloxyethyl)phthalate; and
w-carboxypolycaprolactone monoacrylate and
w-carboxypolycaprolactone monomethacrylate.

These carboxyl group-containing ethylenically
unsaturated monomers may be used alone or in combination of

20 two or more.

Examples of the another unsaturated monomer include
aromatic vinyl compounds such as styrene, a-methylstyrene,
o-vinyltoluene, m-vinyltoluene, p-vinyltoluene,
p-chlorostyrene, o-methoxystyrene, m-methoxystyrene,

25 p-methoxystyrene, p-vinylbenzylmethyl ether and
p-vinylbenzylglycidyl ether; indenes (derivatives) such as
indene and l-methylindene; unsaturated carboxylic acid
esters such as methyl acrylate, methyl methacrylate, ethyl
acrylate, ethyl methacrylate, n-propyl acrylate, n-propyl

30 methacrylate, i-propyl acrylate, i-propyl methacrylate,
n-butyl acrylate, n-butyl methacrylate, i-butyl acrylate,
i-butyl methacrylate, sec-butyl acrylate, sec-butyl
methacrylate, t-butyl acrylate, t-butyl methacrylate,
2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate,



25 p- et hoxystyrene, p-vinyl benzyl nethyl ether and p-vinyl benzyl gl ycidyl

et her; indenes (derivatives) such as indene and 1-nethylindene; unsaturated
carboxylic acid esters such as nethyl acrylate, nethyl net R8NQYEMBER208§|
acrylate, ethyl nethacrylate, n-propyl acrylate, n-propyl 30 nethacryl ate,

i -propyl acrylate, i-propyl nmethacrylatel2 n-butyl acrylate, n-butyl

nmet hacryl ate, i-butyl acrylate, i-butyl nmethacrylate, sec-butyl acrylate,
sec-butyl nméthydrpxypaony-loanykrtg ) a2 ehydrouyprop¥ilhaetpasnrylate,

2- hydroxyet hyl . acryl ate, 2-hydroxyet hyl . et hacryl at 28 N%%gNB R.,2005 12
2 hydr oxy ot ofy P YRR BT VR ool PraE REEPSPRYE MR R opy
acryl ate, 3- hydr@coRyeRitly ITRIdIBETYE @] €2 -hP2d hydyBuyRut Yk tacicHyalse ,

2- hydroxybutyl methacryl ate, 3-hydroxybut acryl ate, 3-hydroxybutyl

I
nethacrylate?-@Yﬂﬂ%&W@M&ﬁu@WrE%ﬁ9¢at%:hﬂgﬁqub%yH&tWﬁtM@gnﬁﬁ%ﬂ%ne, al lyl
acryl ate,_. all t hacryl ate nzyl rvlate, . henzyl . .nmethacryl ate,, _phenyl
acrgl at e,5 phé%blyr%\?ﬁ}(g’%ﬁa ‘é‘,rg‘eLﬁét%hog%yéf%}ﬂa%gyélyr@%%l?a%ﬂa@? ?e,aﬁ.lﬁ Y
met hoxydi et hplc@Ra adley,C @11y By By Ba t 8Bt Bex¥{Li athkyhene glbesnlyiacryl ate,

10 net hoxytri et hyl ene gl ycol nethacrylate,fnethoxxdipropylene gl ycol
acryl ate, nemedRadglaRd e ek crElater ypheryl gegdacalyladifoacryl ate and

gl ycer ol mn%&%@{s{; :ﬂe@h&&/ﬁe&%?&%_&%ﬁf ggre?%éﬁg)f(m %t%o%ﬁ%%ﬂ%@hé%ly%%fr S

such as 2-am noet ac am no acr

2- di met hyl ammeaeiditly 1atdey,| alethcegt HRé by a8haogliiprbl rRirRactd at e,
2-am nopropyl acrylate, 2-am nopropyl nethacryl ate, 2-dinmethyl am nopropyl

acryl at el0 2M@tRaXFNTAA TOphILy 9 M HaBPFhAcEY 1atem RESPOFYdinsiopydene

- di ot hy! anATe Ao R A R A BpRTaRY! oRGR e R ate, o))

esters such @l ygleteildyoraantyl &t e amnld ggygcdybl mbhamethaiory lesreroxyl i ¢ aci d

vinyl esters such as vinyl acetate, vinyl Eropionate, vi nyl butyrate and

vi nyl unsaturated carboxylic acid” aminoalkyl esters such “as
2-aminoethyl acrylate, 2-aminoethyl methacrylate,

15 2-dimethylaminoethyl acrylate, 2-dimethylaminoethyl
methacrylate, 2-aminopropyl acrylate, 2-aminopropyl
methacrylate, 2-dimethylaminopropyl acrylate,
2-dimethylaminopropyl methacrylate, 3-aminopropyl acrylate,
3-aminopropyl methacrylate, 3-dimethylaminopropyl acrylate

20 and 3-dimethylaminopropyl methacrylate; unsaturated
carboxylic acid glycidyl esters such as glycidyl acrylate
and glycidyl methacrylate; carboxylic acid vinyl esters such
as vinyl acetate, vinyl propionate, vinyl butyrate and vinyl
benzoate; unsaturated ethers such as vinylmethyl ether,

25 vinylethyl ether, allylglycidyl ether and methacrylglycidyl
ether; vinyl cyanide compounds such as acrylonitrile,
methacrylonitrile, oa-chloroacrylonitrile and vinylidene
cyanide; unsaturated amides such as acrylamide,
methacrylamide, a-chloroacrylamide, N-2-hydroxyethyl

30 acrylamide, N-2-hydroxyethyl methacrylamide, N-methylol
acrylamide and N-methylol methacrylamide; N-substituted
maleimides such as N-cyclohexyl maleimide, N-phenyl
maleimide, N-o-hydroxyphenyl maleimide, N-m-hydroxyphenyl
maleimide, N-p-hydroxyphenyl maleimide, N-o-methylphenyl



benzoate; unsaturated ethers such as vinylnmethyl ether, 25 vinylethyl ether,
allyl glycidyl ether and nethacryl glycidyl ether; vinyl cyani de conpounds
such as acrylonitrile, nethacrylonitrile, a-chloroacryl oni t28IN@GVEMBER 2005
vi nyl i dene cyani de; unsaturated am des such as acryl am de, methacrylam de,
a-chl oroacryl am de, N 2-hydroxyethyl 30 acyylam de, N 2-hydroxyet hyl

nmet hacryl am de, N-nethylol acrylam de and N nethyl ol nethacryl am de;
N-substi t ut echaleEaide das- suedt iegl pheygl ohaxglimiakei M-gemedttiigmdnyl

mal ei m de, N-o0- hydr oxyphenyl nmnalei m de, N-m hydroxyphenyl malei m de,

N- p- hydr oxypﬁ'@ﬁﬁ mHglee M 'd?a'm%*&ﬁ’?bék"h?ﬂéﬁeﬂ?F-eQBlQWENBERmEG@?x@heHYl

mal ei m de, tdPhany! I I

N- o- et hoxypﬁlen;‘/glq' (1e2| m deN ﬁé%?ﬁ%g% gﬂef"gxeﬁ g‘lﬁé dearig' ?ﬂﬂ?

N- p- met hoxypkenjugeted Mitaiesl sphiat as 1cenpugaﬁ&dné| erleoprette amnd

1, 3- butadlene i soprene and 5 chl oroprene; and rmacronononers having a

nonoacr yl® C@rl@lfﬁpltﬁn% m%m@?%d’tﬁ‘é’tn% & SoRAIT oY hadtmiRecul ar

chain of a RY r){?‘r?émégﬁg ?§ %?’g}t%ﬁﬁ i Q%'r rI‘?HiIYJ) Q:?xheyljngi c %Hg'cé{H%H‘y'

met hacryl ate, uty acryla

pol ysi | oxane olei Btﬁls,anemsmiw aaedpamyewrenﬁaYPb&yuMyﬂJ @Gurydate,
conbi nation of two or nore. The car boxyl roug cont ai ni ng copol yner is
g

partlcuIarIyHﬁ%ﬁWﬁEﬁﬁ%/@FEQ&EF¥%§Fe(tB°B¥ PeP¥tydd acFvdLtecar boxyl
group- cont ai Eilon'lgg-crpﬂﬂlﬁ/ mé%ﬂéc 1§tBagLar ko@ sﬁ%:ﬁ(ajn) a carboxyl

gr oup- cont ai unsat ur at ed r containing acrylic ‘acid and/or
met hacryléc aci d aThase mmgaﬁunﬁteﬂnmmmmmeranﬂappbeonabﬁyalone or in

nono( 2- acryl oyl oxyet hyl ) succi nate and/ or
mono( 2- met ha&fit %‘S@i‘@%hﬂ)%‘ﬂ%cﬁ’ﬁa’[“@r%d (2) at |least one 20 selected from

the group consi sti pg0fcStpg:8€ ?y&on@giﬂﬁéeco?gg_%lerng_tshacr yl ate,
2- hydroxyet hyl acrylate, 2- hydroxy hyl met hacryl ate, "benzyl acryl ate,
benzyl particularly preferably a copolymer (to be referred to as
"carboxyl group-containing copolymer (I)" hereinafter) of
15 (1) a carboxyl group-containing unsaturated monomer
containing acrylic acid and/or methacrylic acid as an
essential component and optionally
mono(2-acryloyloxyethyl)succinate and/or
mono(2-methacryloyloxyethyl)succinate and (2) at least one
20 selected from the group consisting of styrene, methyl
acrylate, methyl methacrylate, 2-hydroxyethyl acrylate,
2-hydroxyethyl methacrylate, benzyl acrylate, benzyl
methacrylate, phenyl acrylate, phenyl methacrylate,
glycerol monoacrylate, glycerol monomethacrylate,
25 N-phenylmaleimide, polystyrene macromonomer and polymethyl
methacrylate macromonomer.

Illustrative examples of the carboxyl group-containing
copolymer (I) include copolymers and terpolymers (to be
referred to as "carboxyl group-containing copolymers (Ia)”

30 hereinafter) such as a copolymer of (meth)acrylic
acid/benzyl (meth)acrylate, terpolymer of (meth)acrylic
acid/styrene/benzyl (meth)acrylate, terpolymer of
(meth)acrylic acid/ benzyl (meth)acrylate/polystyrene

macromonomer, and terpolymer of (meth)acrylic acid/ benzyl



nmet hacryl ate, phenyl acrylate, phenyl nethacrylate, glycerol nonoacryl ate,
gl ycerol nononet hacryl ate, 25 N-phenyl nal ei m de, pol ystyrene nmacronononer
and pol ynet hyl nethacrylate macronononer. Illustrative exa8INQVIEMBER2005
car boxyl group-cont ai ni ng copolynmer (1) include copolynmers and terpolyners
(to be referred to as "carboxyl group-cddtaining copolyners (la)" 30
hereinafter) such as a copolynmer of (nmeth)acrylic acid/ benzyl

(neth)acrylaﬂ@etbéﬁmmﬁﬁﬁﬁekﬂOKYﬁﬁtbxkrW¢ Racyylatst PecHOMOSPMAT ;
(et acry|atg, Loraguy e {ELIEETIAl gqacldb beneul

(et h) acryl at rene - macr onbnoner , mei “of (meth)acrylic

aci d/ benzyl g&&u@%&ﬁﬁizﬁﬁ@ ddpo1ymé b a(:beat ﬁéa@hyﬁmmﬂ) Ridlacdylat e
macr onmononer; tetrapolyners (to be referred to as "carboxy

gr oup- cont ai FeHE aPSFITMBFe of (Q"&ﬁ"—‘hm’éY%h‘ff't@F}déaCHYéé'%Yett@tYr]apol yner of

th I
gggthg:g;%I;te?%%ﬁysfg%éne'Mﬁ%§¥ I %§€$P3§£§¥33%7§3%§é¥§r neth)acryllc
acid/ 2- hydmakwehbﬂOMHﬂﬂfﬁéﬁﬁ@@d&fﬁ@fhﬁﬁl(ﬁéﬁhhh&&&ih@t@bldxﬂynethy
met hacryl ate nacronononer, tetrapolymer of (nmeth)acrylic

aci d{]st yr elnelzb@ﬂil}]mf(yr?éth@)]ac‘rr%@ B erphakel Pepzial érnmtaé alctré‘tlraépﬁﬂ ymer OI:I
(”Et acrylig, fl‘}?rl )acrr&{/lclq'{ 5&;@?%74 rﬁé@i@lﬁ&ﬁbﬁé?’, NpRRear, 13RS B #e. an

tetrapol ymer "0 gl ycero

nmono( net h) ac r(we&uﬂ/aixwmld\émmwrémépbendgl (meﬂhaa@h:ym%/(ﬂ-@lhﬂxyl
referred to as "carboxyl 15 group-containi ng copol érrers (lc)" hereinafter)
such as &0 p@ﬁ&ﬁ&ﬂﬁﬂﬁw tFtnaRe hymey yPf c(me Bﬁé?? A€/ benzyl

(neth)acryla del, ) 0 Cof
(meth)acryl i tca acl g/ sityr eér%rgéenzyﬁ"%?{%)tsé# %%/ﬁﬁgﬂgmaleﬂﬁf&é Qygre
mal ei m de/ poltertetandl ymethaet y(rae’ehmcnnbwnaq@dég,lypmtoapm yner of

(nEth)acryI|Coﬁg?ﬁ¥€ﬂ9gé¥¥¥£Eeng{yéene?& ﬁglgq%gﬁe,
pentapolymers (to be referred to as “carboxyl

15 group-containing copolymers (Ic)” hereinafter) such as a
pentapolymer of (meth)acrylic acid/styrene/benzyl
(meth)acrylate/N-phenyl maleimide/polystyrene macromonomer,
pentapolymer of (meth)acrylic acid/styrene/benzyl
(meth)acrylate/N-phenyl maleimide/polymethyl methacrylate

20 macromonomer, pentapolymer of (meth)acrylic
acid/styrene/phenyl (meth)acrylate/N-phenyl
maleimide/polystyrene macromonomer, pentapolymer of
(meth)acrylic acid/styrene/phenyl (meth)acrylate/N-phenyl
maleimide/polymethyl methacrylate macromonomer,

25 pentapolymer of (meth)acrylic acid/glycerol
mono(meth)acrylate/styrene/methyl (meth)acrylate/N-phenyl
maleimide, pentapolymer of (meth)acrylic acid/glycerol
mono(meth)acrylate/styrene/2-hydroxyethyl
(meth)acrylate/N-phenyl maleimide, pentapolymer of

30 (meth)acrylic acid/glycerol
mono(meth)acrylate/styrene/benzyl (meth)acrylate/N-phenyl
maleimide, pentapolymer of (meth)acrylic acid/glycerol
mono(meth)acrylate/styrene/phenyl (meth)acrylate/N-phenyl

maleimide, pentapolymer of (meth)acrylic



mal ei m de/ pol ystyrene macronononer, pentapolynmer of (neth)acrylic

aci d/ styrene/ phenyl (neth)acryl ate/ N-phenyl nal ei m de/ pol ynet hyl

met hacryl at e macronononer, 25 pentapol ymer of (neth)acrylic 28NQAYEMBER 4105
nono( et h) acryl at e/ styrene/ net hyl (neth)acryl ate/ N-phenyl nal ei m de,

pent apol ymer of (meth)acrylic acid/glyced8l

mono( et h) acryl at e/ styrene/ 2- hydroxyethyl (neth)acryl ate/ N-phenyl

nal ei M de, pBALSFHCREER dMmedd Jamih)aegxyethvl dFyrgdpsp/glycerol

ool et ) ach¥hal et LASHIVEM B L)@l AV £/ RaRBEAY ke, ! ©F M de,

pent apol ynmer o ryl'ic aci

nono( et h) acpghatpodtyyeane@/Hheryth (aety) acrythd e/ §ipberpll nmal ei m de,
pent apol yner of (meth)acrylic 28 NOVEMBER 2005 15 aci d/ nono[ 2- (et h)
acryl oyl oxyePRPP[( L) AR SRAET ST e PReRY AP L et BL e Y PRABFRYPRESY |

mal ei m d of AdTES ' chf, .
nono( et % ac&é??@%&%ﬁﬁeﬁ\l— p eér;%/ n%jf%rﬁ%fd%?pgﬁgé)éﬁgragkgl%cmcr onononer,
and pent apol gred/efl yicextdl) acmd (metlaktackylyteystyrene/N-phenyl

nono( et h) acryl at e/ st yrene/ N-phenyl = nmal ei m de/ pol ¥rret hyl net hacryl ate
macr ononomer ‘,“a%ﬁ&mlﬁ@)@;?&lﬁf?eﬁ%yj( R HRACEY b7 F e MR BT ROnPRLE 6 x FRd

group- cont ai g WIS d 8B "rdes £ 8T £ 8T AsSHERB8Sx@110 hexapol yner of
(meth)acrylic a%pgﬁg'?llyr ene(/ 2- hydr%xyet hy ( ma? h) acrryl g?e/ benzyl

(et h) acryl agebNppleomtlai miadeicopel poeyst (Iéne hacedmafideer), shehaps yarer of
th i i d/.st 2-h t hyl th | atelb I

(1ot 1) act| 2BERRBSHSTAT £ a3 porgret o1 SHEERRE! gr ST RuedHHoe

hexapol ymer @het M3 d b ecs S(Méﬁﬂﬁé@r?!é%g?‘ﬁfibméh

1
(met h) acryl at e/ phenyl “(nmeth)acryl at e/ N- pheny ei m de?pol ystyrene
macr onononer maded migiex[psl sty edne (mechimen9net . abedapoyyees/ 2fhydr oxyet hyl

20 (meth) acrylate/\Rheils { TN ASL Y- 08/ M RP§R Yk ye thyl

(meth)acrylate/benzyl (meth)acrylate/N-phenyl

15 maleimide/polymethyl methacrylate macromonomer,
hexapolymer of (meth)acrylic acid/styrene/2-hydroxyethyl
(meth)acrylate/phenyl (meth)acrylate/N-phenyl
maleimide/polystyrene macromonomer, and hexapolymer of
(meth)acrylic acid/styrene/2-hydroxyethyl

20 (meth)acrylate/phenyl (meth)acrylate/N-phenyl
maleimide/polymethyl methacrylate macromonomer.

The copolymerization proportion of the carboxyl
group-containing unsaturated monomer to the carboxyl
group-containing copolymer is preferably 5 to 50 wt%, more

25 preferably 10 to 40 wt?%. When the copolymerization
proportion of the carboxyl group-containing unsaturated
monomer is smaller than 5 wt%, the solubility in an alkali
developer of the obtained radiation sensitive composition
may lower and when the copolymerization proportion is larger

30 than 50 wt%, the formed patternmay fall off from the substrate
or the surface thereof may be roughened at the time of
development with an alkali developer.

Mw of the alkali-soluble resin in the present invention

is preferably 1,000 to 1,000,000, more preferably 5,000 to



mal ei m de/ pol ynet hyl net hacryl ate macrononomer. The copol yneri zati on:
proportion of the carboxyl group-containing unsaturated nononer to the

car boxyl group-containing copolyner is preferably 5 to 50 \@8OWBMBERG2005
preferably 10 to 40 wt % When the copol yneri zation proportion of the

car boxyl group-containing unsaturated m@fomer is smaller than 5 w% the
solubility in_an alkali devel oper of the obtained radiation sensitive
conposition 1ﬁﬁyop8ver and when the copol ynerization proportion is larger 30
than 50 wt% the fopnaeh PALLERR IMVed flbnOfthd 4PRhi e <sHRBhbALEs 108 rldie
surface thereof may be roughened at the time of devel opnent wth an al kal
devel oper. Meeofiselde adlon® iosclubdanbiozaniom ofietpoeognmorevention is
preferably 1,000 tg 1,000, 000 re preferably 5 000 to 28 EMBER 2005 16
100, 000. In' the prBSCHIORESH iTHE 3 e 150 TIREF AT ad fDedy 56 s ed
al one or 4 n ¢aYRKRALNON OHAMR UL IPrE dhel aFeyn an:sth @kkahit- sqlowhl e
resinin the present 5 invention i's preferably 10 to 1,000 parts by wei ght,
nore pref er abefezablly 200 tpabi0d pprrws iyt wedgbd b@sEW opartidd Iparteeibyht of
the colorant (A). Wen the anount of e kal i -soluble resin_js smaller
than 10 partg’gﬂ'ﬁh\ﬁeioghtt&le & Tia’brev%“;pa &1 yERRATMOWRE , OBr tBest ai n and

the film 10a0gah1GUEJRIHIRE RIHAICES sia Ble AT €RaR! NOT phPRB ByPALgHT form ng
portion and when the anount is larger than 1,000 parts by weight,” the

concentr at i opléaliihdevslopaii kidtwntnay| yovener ear awstréby and rrdpe [Felm

difficult.to_attain the targeted calor_ densi of,,athin film 15 (C

ol yt uncid ondP HONBHERT Eenireiost drhan S4R RhEeRERT AARIATTR FORMETH esent

i nvention inglowaa o aGidy hleds Yl dhd®ibacs ylatrgsrothaal kybeoe palrteohysuch

as ethylene glycol and propyl ene glycol; diacrylates and di nethacryl ates of

pol yal kyl enewghgddl, therroncentration of the colorant relatively lowers,
whereby it may be difficult to attain the targeted color
density of a thin film.

15 (C) polyfunctional monomer

Examples of the polyfunctional monomer in the present
invention include diacrylates and dimethacrylates of
alkylene glycol such as ethylene glycol and propylene glycol;
diacrylates and dimethacrylates of polyalkylene glycol such

20 as polyethylene glycol and polypropylene glycol;
polyacrylates and polymethacrylates of a polyhydric alcohol
having 3 or more hydroxyl groups and dicarboxylic acid
modified products thereof such as glycerin,
trimethylolpropane, pentaerythritol and dipentaerythritol;

25 oligoacrylates and oligomethacrylates such as polyester,
epoxy resin, urethane resin, alkyd resin, silicone resin and
spiran resin; diacrylates and dimethacrylates of both
terminal hydroxylated polymers such as poly-1,3-butadiene
having a hydroxyl group at both terminals, polyisoprene

30 having a hydroxyl group at both terminals and
polycaprolactone having a hydroxyl group at both terminals;
and tris(2-acryloyloxyethyl)phosphate and
tris(2-methacryloyloxyethyl)phosphate.

Out of these polyfunctional monomers, polyacrylates



20 as pol yet hyl ene glycol and pol ypropyl ene glycol; polyacrylates and

pol ynet hacryl ates of a pol yhydric al cohol having 3 or nore hydroxyl groups
and di carboxylic acid nodified products thereof such as gl yY8éYOWEMBER 2005
trimet hyl ol propane, pentaerythritol and di pentaerythritol; 25 oligoacryl ates
and ol i gonet hacryl ates such as pol yester 17 epoxy resin, urethane resin,
alkyd resin, silicone resin and spiran resin,; diacrylates and

di met hacryl afBS BPlFefthacaiifiatds Bidrd 89 ripbf yateshedchaydng 3 or

ol y- 1, 3- but adi j I - -hot h. j .nal i rene
50 havi ng a Roueory oty i s R 61 SREHB: 011 00U CHA HOBL¥ o pRBAECERY N2
hydr oxyl grotipeaieofobbetmrrederntrsaed, e xempl(iFiaaY pyoyt dngehkiblphopahat e and

tris(2-nethacryl oyl oxyet hyl)phosphate. Qut of these polyfunctional nononers,
pol yacryl at e$T28CROVEMBER U@ U Lakrr A yeret FaBehacg¥ latea pol yhydric

al cohol Vi I e Ny S | | hc acid nodified
productsn?thggggfggpg%%Pg¥g?ﬁé§§¥%F é%é%b|€$?5%ég€£$?§§8 hyl ol pr opane
triacryl ate, trimerhadreilatepanuddingt hacidg | mdeifdepepaauyithioift ol
triacrylate, pentaerythritol trinmethacrylate, succinic acid nodified
product of peRtaemthnital trigerylate . suecinic arid maskifiedipgrsdcst  of

pent aerythr i Lol pRrldIRkhAN AL ARl aRiUEPLALEl pLALEARGENLANS,

pentaerythritol “tetra ate, 10 dipenhtaerythrito etraacryl ate,
di pent aer yt htiettalaadrstlraarest hsartyd et et holi peht tetyahethakbripésaacryl ate and
di pent aerythr.i tol hexanethacng“ige. Particul arly referred are

Lr 1 ot hyd G pRARERE AEHIHATA TR b, Lo AR SEY SR T 1 ( B PeREaEFYIRES Lo
e ot A p e SEp leSecpgINY gy stee,
strength of tihpeattasnythmidtdlerhexanétighcryhatesurfaceisubathpess of the
pattern is eé%%?é%?ﬁdE§¥£E%§¥£g{hylolpropane triacrylate,
pentaerythritol triacrylate and dipentaerythritol
15 hexaacrylate. These polyacrylates, polymethacrylates and
dicarboxylic acid modified products thereof are preferred
because the strength of the obtained pattern is high, the
surface smoothness of the pattern is excellent, and a stain
and the film residue are hardly produced in an area other
20 than the pattern forming portion.
The above polyfunctional monomers may be used alone or
in combination of two or more.
The amount of the polyfunctional monomer in the present
invention is preferably 5 to 500 parts by weight, more
25 preferably 20 to 300 parts by weight based on 100 parts by
weight of the alkali-soluble resin (B). When the amount of
the polyfunctional monomer is smaller than 5 parts by weight,
the strength and surface smoothness of the pattern may lower
and when the amount is larger than 500 parts by weight, alkali
30 developability may lower, or a stain and the film residue
may be produced in an area other than the pattern forming
portion.

In the present invention, part of the above

polyfunctional monomer may be substituted by a



and the filmresidue are hardly produced in an area other 20 than the
pattern form ng portion. The above pol yfunctional nononmers may be used al one
or in conbination of two or nore. The anmount of the pol yf urStN@VEMBRRZO0Sr
in the present invention is preferably 5 to 500 parts by weight, nore 25
preferably 20 to 300 parts by wei ght basd® on 100 parts by weight of the

al kali-soluble resin (B). Wen the anount of the polyfunctional nononer is
smal | er t hanmM®nediuns tonel ghenomehe strength and surface snoot hness of the

tt | d t t is | t han 500 i ght,
Bl kal 130 Uevel opaBrPey) iy odet o tias Bl Aian o ReRer| TPFARGRe rmy be

produced in HurAHASOIQESup "édnthenPalt 8hBat At meAdneds drl tdendF esent
i nvention, part of the above polyfunctional nononer nay be substituted by a

28 NOVEMBER 20G& tigaterdbfmonomemsa¢nunevated fompeesllodli heohuhde urestironal
nmononer i pcl carboxyl group-contai ni ng.unsat yrated nononmers and ot her
unsat ur at 8d ﬁgﬁamgszﬁghéfaféﬁh?B?x¥B£°B§%aFFF gP&ﬁPe resin 5 (B)

2- hydr oxy- 3- phaRmsdsPPy. plieh ¥k #h op ¥l idEA¥ ¥ rI1RRRN @R MBY o TR hagr vyl at e

and M5300 as a comercially avail able product (trade nane, manufactured by
Toagosei Cheriamiendgicakty yved.lahlel produictof tradeenameofmarntfacbired inner s,

preferred ar 10 nmono(.2- acryl oyl oxyet hyl,) succi nate,
nDno(Z-nethaﬁﬂﬁQﬂﬁ%%< ?W%?%tc%?ﬁ&%ng ggcar§5§ybolycaprolactone
nonoacryl ate (M 53QRt of tIREdEXNG0d MERPE DbRE1 ONEnBRBLEE! R are
met hoxytri et hyl ene gl ycol acrylate, nethoxytriethylene 15 glycol

met hacr yLat e mana (Rraen prepyosriethyydsncaénatate, met hoxydi propyl ene gl ycol
methacr 1 at e & (Y QA S PRSPRSHPLEORYY ) BEEYhALG 2N
w-carboxypolycaprolactone monoacrylate (M-5300),
w-carboxypolycaprolactone monomethacrylate,
methoxytriethylene glycol acrylate, methoxytriethylene
15 glycol methacrylate, methoxydipropylene glycol acrylate,
methoxydipropylene glycol methacrylate,
2-hydroxy-3-phenoxypropyl acrylate and
2-hydroxy-3-phenoxypropyl methacrylate.
The above monofunctional monomers may be used alone or
20 in combination of two or more.
The amount of the monofunctional monomer is preferably
90 wt% or less, more preferably 50 wt% or less based on the
total of the polyfunctional monomer and the monofunctional
monomer.

25 (D) photopolymerization initiator

The photopolymerization initiator in the present
invention is a compound which forms active species capable
of initiating the polymerization of the above polyfunctional
monomer (C) and an optionally used monofunctional monomer,

30 such as a radical, anion or cation, through its decomposition
or the cleavage of its bond upon exposure.

Examples of the photopolymerization initiator include
biimidazole-based compounds, compounds having a benzoin bond,

other optically radical generating agents and compounds



2- hydr oxy- 3- phenoxypr opyl nethacryl ate. The above nonofuncti onal nononers
may be used alone or 20 in conbination of two or nore. The anount of the
nmonof uncti onal nonomer is preferably 90 w.% or |ess, nore 28MNEEMBER 205
wt % or | ess based on the total of the polyfunctional nononmer and the

nmonof uncti onal nononer. 25 (D) photopol wweri zation initiator The

phot opol yneri zation initiator in the present invention is a conpound which
forns activehapdcicea dapddlomethyhi gratpng the pol yneri zati on of the above
pol yfunctional nononer (C) .and anqﬁglonally used nonofunctional nonomer

30 such as a radi cAhe RALBHIGZQRASCT IFUWPPES 4RESHPBsition or the
cl eavage of It%lbng||ﬁ?§h§§ﬁg?¥g l?xgn@leg gF _the BRQ! %opolynerlzatlon

initiator incl'ude d’ conmpolinds, conpounds havi ng a benzoin
bond, other(apwthdﬁxpanhhnxﬂpmmmplhtlng apdhid dard legnpounds 28 NOVEMBER

2005 19 haV|n ,a trlhaloneth group., The bi i m dazol e- based conpounds
i nclude 2,22 st 3yk4) 24,4 55.Pertgkrakis

(4- ethoxycarQqaﬂﬁ$§%%%9f55ﬁ§£§%%ﬂ%ﬂ?Z9'ﬁf—ﬁllmldazole

2,2' - bi s(2-bronop raki's -
et hoxycar bonyl,2Heibils)(-2-,cHl-dyophe@yd) €4,4' ,5,5 ' -tetraphenyl-

2,2"' -bis(2-chl arophenyl -4,4',5,5'-tetrapheny|- 1,2 -biimdazol e,
2,2 -bis(2, 41d'2ch1%161y9ﬁ%ﬁﬂl)84 4' 5,5 -tetraphenyl -1, 2' - 10 bii ni dazol e,

31 gj - E: g( 2, 4,641 '&@(0{ Qphﬂﬁ’lﬁofeéheéy?% hehﬁaehgnwtet&v g, eﬂylmldazw' e,
, 2" - (2- br onophenyl et raphenyl - brim
2, 2" - bi s1@, 4bdiibrictegsilenyl ) -4, 4' , 5,5 -tetraphenyl - 1,2'-biimdazole and
-bis(2,4,6-trichlorophenyl)-4,4',5,5'-tetraphenyl-
1,2'-biimidazole,
2,2'-bis(2-bromophenyl)-4,4',5,5"'-tetraphenyl-
1,2'-biimidazole,

15 2,2'-bis(2,4-dibromophenyl)-4,4',5,5'-tetraphenyl-
1,2'-biimidazole and

-bis(2,4,6-tribromophenyl)-4,4',5,5'-tetraphenyl-
1,2'-biimidazole.
These biimidazole-based compounds have excellent

20 solubility in a solvent, do not form foreign matter such as
an undissolved product and a precipitate, have high
sensitivity and high contrast, fully promote a curing
reaction by exposure with a small amount of energy and do
not cause a curing reaction in an unexposed portion.

25 Therefore, the coating film after exposure is clearly divided
into a cured portion insoluble in a developer and an uncured
portion having high solubility in the developer, thereby
making it possible to form an excellent pattern free from
a missing part, lost part and undercut.

30 The above compounds having a benzoin bond and other
optically radical generating agents include
2-hydroxy-2-methyl-1-phenylpropan-1-one,
l1-(4-i-propylphenyl)-2-hydroxy-2-methylpropan-1l-one,
4-(2-hydroxyethoxy)phenyl-(2-hydroxy-2-propyl)ketone,



2,2 -bis(2,4,6-tribronmophenyl)-4,4",5 5" -tetraphenyl- 1,2'-biim dazole.
These bii m dazol e- based conpounds have excellent 20 solubility in a solvent,
do not formforeign matter such as an undi ssol ved product @BNQVEMBER 2005
precipitate, have high sensitivity and high contrast, fully pronote a
curing reaction by exposure with a smal ppanount of energy and do not cause
a curing reaction in an unexposed portion. 25 Therefore, the coating film
after exposulehyfrokgaticyotiewydgdhernyilt ketane gd portion insoluble in a

devel oper and an _uncured portion having high solubility in the devel oper,
thereby mak¥ng~PEMEEEerY|-¢ PO AT WAL pattern free from a

m ssing part;. ar, - own i_Ag a
benzoin bondzah§%h¥2 (4- g%%lc 4?{ ég% ggnera.ﬁ%ggggeﬁtg§F%% g

2- hydr oxy- 2- 0nehyl-l-phenylpropan I-one

1-(4-i-propyl pheny hydroxy 2- nethylp opan

4- ( 2- hydr%xy@fﬁﬁ?ﬂ')ﬂmén %dwl;%?mopéenm@wém -3005 20
1- hydroxycyclg@ex Laa%em'en%%teon% 3'lé’lrﬁél{?ih@&ﬂe@h&ﬂ?ﬂ%%ﬁh@ﬂ%@‘me

2- et hyl - (4- net hyl't hi ophenyl)-"2-nor phol i no-"1- propan-1-

2- benzyl - 2- dznuPﬂybaMMMIHquannhqﬂﬁu|4Knﬁmﬁq%9mmahdehydene benzophenone,
3, 3" -di nehyl - 4- nethoxybenzophenon dlethilthloxanthone
4- azi dobenzafd8Ryd0acEILPheR.aN4 - [ﬁuﬁﬁﬂﬂpbﬁpﬁi YoBERREPALBEophenone,

a2|dopyrene,aélgb§§gghgheqwdyggyalﬁﬂgﬁ§fgﬁgﬁb4' mehoxydi phenyl ani ne,
4- di azo- 3- net hoxydi phenyl ani ne

bi s(2, 6-1di mre#hdipkenrzdyimehd x4 di-phreéngetdmdmpent yl phosphi ne  oxi de, di benzoyl
benzoin isob |, eth phenyl.t hi oacrj done and tri phenyl pyrylium
perchlorate il §58@&h€ﬁﬁﬁﬁﬁhﬁ9¥éhw T a trihal onethyl group

bls(2,6-dimethoxybenzoyl) 2,4,4-trimethylpentylphosphine

oxide, dibenzoyl, benzoin isobutyl ether,
N-phenylthioacridone and triphenylpyrylium perchlorate.
15 The above compounds having a trihalomethyl group
include 1,3,5-tris(trichloromethyl)-s-triazine,
1,3-bis(trichloromethyl)-5-(2-chlorophenyl)-s-triazine,
1,3-bis(trichloromethyl)-5-(4-chlorophenyl)-s-triazine,
1,3-bis(trichloromethyl)-5-(2-methoxyphenyl)-s-triazine
20 and
1,3-bis(trichloromethyl)-5-(4-methoxyphenyl)-s-triazine.
Out of the compounds having a benzoin bond, other
optically radical generating agents and compounds having a
trihalomethyl group,
25 2-hydroxy-2-methyl-1-phenylpropan-1-one,
2-methyl-(4-methylthiophenyl)-2-morpholino-1l-propan-1-
one and ,
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butan-1-
one are preferred because the formed pattern hardly falls
30 off from the substrate at the time of development and the
strength and sensitivity of the pattern are high.
The above photopolymerization initiators may be used
alone or in combination of two or more.

In the present invention, at least one selected from



include 1,3,5-tris(trichloronethyl)-s-triazine,
1,3-bis(trichloronmethyl)-5-(2-chl orophenyl)-s-tri azine,

1, 3-bi s(trichloronethyl)-5-(4-chl orophenyl)-s-triazine, 28 NOVEMBER 2005
1, 3-bis(trichloronmethyl)-5-(2-nmethoxyphenyl)-s-triazine 20 and

1, 3-bis(trichloronethyl)-5-(4-methoxyphepyl)-s-triazine. Qut of the
conpounds having a benzoin bond, other optically radical generating agents
and conpoundshéatioup eontsiidtalroyretthy |s egroitpi, z€5, curing promoting agent

2- hydr oxy- 2- net hyl - | - phenyl propan-1 - one, . L )

2. mbt hyl - ( 4-FR8 YR EHFOPHORYT 5 LS0RSPBNBPERS. PT pPBEARA]- SBRELEAGer which

2- benzyl - 2- di 1 DO 5 5H53' qggp Aa, e are red
because the %ﬁgﬁggg}?gﬁl a?g%/ faIlTlug&) 0 ?)q‘e)f Q;émlteﬁecﬁs%uggtrg?gﬁggt he
time of devedtphieal armsshinkingfigehsatdzdegsagent ! yhexfeinat pat) eray bee

hi gh. The abgve, phot opol.yneri zati.on initiataqrs, my be used alone or in
conbinat%bn - ﬁﬁroPgﬁﬂrép o™ ﬁﬁ%ﬂﬁyﬂléﬁnﬁﬁﬁi%ﬁ?vﬁt | east one sel ect ed

from 28 NOVEMBER,Z809mél i zbhe off QU toNSdStdor&fupregnsi tizer, curing
pronoti ng agent ‘and optical crosslinking agent or optical sensitizer which
conpri ses a pol yneExamppeandf( thebebogteiseaditta zesr "t lmde opti cal

crosslinking/sensjtizin ent" hereinafter) may be 5 further used in
conbi nati on ﬁﬁ?h'#ﬁﬁ%QﬁgﬁggﬁﬁﬂﬁﬁﬁHﬁVﬁEﬁéhgﬁ?ﬁginitiator as required
Exanpl es of jhg-aBoye¢adgriylilatfiind ydd4bphenon

one, . i
4, 4" - bi s(di et hyl am no) benzophenone, 4,4'-bi s(di et hyl am no) benzophenone,
10 4-di étohy| 4ndhetbrilephionace tophdinmatey |4ardimgtiupl apheopnepiophenone,

2. 5/bi o( - 0f SEYLAM AOBER AT AR RBR R Y am nebenzoate

7-di et hyl ani poe 8h{4nekgthyl, AN AIGRAAEAN GBS £ Ha 88|
2,5-bis(4-diethylaminobenzal)cyclohexanone,
7-diethylamino-3-(4-diethylaminobenzoyl)coumarin and

15 4-(diethylamino)chalcone.

Examples of the above curing promoting agent include
chain transfer agents such as 2-mercaptobenzoimidazole,
2-mercaptobenzothiazole, 2-mercaptobenzooxazole,
2,5-dimercapto-1,3,4-thiadiazole,

20 2-mercapto-4,6-dimethylaminopyridine,
l-phenyl-5-mercapto-1H-tetrazole and
3-mercapto-4-methyl-4H-1,2,4-triazole.

Further, the above polymer optical
crosslinking/sensitizing agent is a polymer compound having

25 a functional group which can function as an optical
crosslinking agent and/or optical sensitizer in the main
chain and/or side chain. Examples of the agent include a
condensate of 4-azidobenzaldehyde and polyvinyl alcohol,
condensate of 4-azidobenzaldehyde and phenol novolak resin,

30 homopolymer or copolymer of 4-acryloylphenyl cinnamoyl ester,
1,4-polybutadiene and 1,2-polybutadiene.

Out of these sensitizers, curing promoting agents and
polymer optical crosslinking/sensitizing agents,

4,4'-bis(dimethylamino)benzophenone,



15 4-(di et hyl am no) chal cone. Exanpl es of the above curing pronoting agent
include chain transfer agents such as 2-nercaptobenzoi m dazol e,

2- mer capt obenzot hi azol e, 2-ner capt obenzooxazol e, 28 NOVEMBER 2005
2, 5-di nercapto-1, 3, 4-t hi adi azol e, 20 2-nercapt o- 4, 6-di met hyl am nopyri di ne,
1- phenyl -5-nercapto-1 Htetrazole and 3-gercapto-4-nethyl-4H1,2,4-triazole.
Further, the above polyner optical crosslinking/sensitizing agent is a

pol yner conpaund-bawi(dd e t2fy lanfimelbeamnad plgoampe wandh can function as an
optical crosslinki n%F ent and/or optical sensitizer in the nmain chain

a
and/ or si de énBPACARLERSEO U aaRIGfrR RrRtetEed PEGAUERsARE drrmed
4-aZ|d0benzaFQ%Qg§% ﬂﬁgdHQIEEHQ%IOQEC?QQH1th@OQG%%%QQ%éﬂht the time of

4- azi dobenzal dehyde and phenol novol ak resin, 30 honopol ymer or copol ynmer of
4- acryl oyl phéryk lopmeartophndetherstrdndtipand e cniev ding off 2heobplideadi ene.
Qut of these sensitizers, curing pronoting agents and polymer optical
crosslin ng)a§8n§il9;hzi ng agents, 4, 4'-bis(dinethyl ani no)benzophenone, 28

NOVEMBER 2005 22 4nd’ pRbtbBbolmeaBatA)ReiZoneale #dthe present
2- mer capt obenzot hi azol e are préferred because the forned pa?t ern hardly

falls of f fraéanvendionbsits glagrticularly ereferakeiyl apgembianad iome oft mengt h
and sensitivj Qf . the patter 5 are high, The phofopol yneci zatio

"t ator | nbiELieedd e BasRA AT | ThI HoPSEpPBPLPBLRS R BREMat i on
of a biim dapgl &rbHas Kb EIPOUY ANE tiin A AN SHE- 584 88 [ &hT J BB b ngf oup
consi sting of a benzophenone-based conpound having 10 a benzoi n bond,

benzophekbneabbssdodnhbrndpt benkpphendneabasgénotheimgpidently radical
benzophenone-based sensiti zer ' azgl e-based curing.pronot idng agent .
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thiazole-based curing promoting agent.
Examples of the particularly preferred combination
include combination of

15 2,2'-bis(2-chlorophenyl)-4,4',5,5"'-tetrakis
(4-ethoxycarbonylphenyl)-1,2'-biimidazole/
4,4'-bis(diethylamino)benzophenone, combination of
2,2'-bis(2-chlorophenyl)-4,4',5,5"'-tetrakis
(4-ethoxycarbonylphenyl)-1,2"'-biimidazole/

20 4,4’ -bis(diethylamino)benzophenone/
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-
one, combination of
2,2"-bis(2-chlorophenyl)-4,4',5,5" -tetrakis
(4-ethoxycarbonylphenyl)-1,2'-biimidazole/

25 4,4'-bis(diethylamino)benzophenone/
l-hydroxycyclohexylphenyl ketone, combination of
2,2'-bis(2-chlorophenyl)-4,4",5,5"'-tetrakis
(4-ethoxycarbonylphenyl)-1,2"'-biimidazole/

4,4' -bis(dimethylamino)benzophenone/

30 l1-hydroxycyclohexylphenyl ketone/2-mercaptobenzothiazole,
combination of
2,2"'-bis(2,4-dichlorophenyl)-4,4',5,5"'-tetraphenyl-1,2"-
biimidazole/4,4'-bis(diethylamino)benzophenone,

combination of



i nclude conbi nation of 15 2,2'-bis(2-chlorophenyl)-4,4",5 5" -tetrakis

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

4, 4' - bi s(di et hyl am no) benzophenone, conbi nation of 28 NOVEMBER 2005
2,2 -bis(2-chlorophenyl)-4,4",5 5" -tetrakis

(4- et hoxycar bonyl phenyl )-1, 2" -bii m dazol e/ 20

4, 4" - bi s(di et hyl am no) benzophenone/ 23

2- benzyl - 2-di et hyl ami no- | - ( 4- nDrphollnophenyI)butane | - one, combination of
2,2 -bis(2- cﬁl@romﬂesw(yz)4ﬂdz4br®ngpheevlakﬁs4 ,5'-tetraphenyl-1,2’-

(4-ethoxycar (ﬂﬁﬂi % / _
4,4 - bls(dlet m no (%Gzophen%%g§ggzﬁ g?@%@?&?P&ﬁS%ﬁ 25$I eﬁ%ﬁ%&
conbi nati on QLdihékhﬁnéM£h@hiO(Opheﬁphbiinéph5n§l)b@&@ﬂ@éi one,

(4- ethoxycarbonylphenyl) 1,2 -biimdazol e/

4, 4" - bi s( di mSGRRIRAHNDHAEophenone/ 30 1- hydr oxycycl ohexyl phenyl

ket /2- i, hat '
Z?ZP?gis(gﬁaeﬁﬁ%ﬁlor g%eny ?ﬁﬁ?ﬂ°§§g§&??e??gpﬁén§| fe}pgphenyl-l,z )

bi i m dazol e/ 4idimidsL{sliet hyd anbﬂ@}beeznpnamne)bemmgimaidm of 28 NOVEMBER
2005 23 2,2'-Dbis(2,4-di bromophenyl)-4,4',5, 5 -tetraphenyl-1,2'-
bi i ni dazol e/ 4-1YdReHYTYe HheXRY FBRSBN}0fRERBRe/ Ao gARination of

2- di net hyl anminoy 1- A< mpr ph - qne, 0 _5
2,2'-bis(2, 42rc} rotgrmp#e)n%é) Epﬁeﬂggﬁbbpgbgggheﬁ% f 25'0 f{%{ Igcﬁa)lzo}ﬁe/

4, 4" - bi s(di etihyd wﬁimﬂbmzmpéuemome/-blﬁ:(hy.demnyaymimlme)néqﬁm;énd@épne and
conblnatlon of 2,2'- 6-trichl oropheny I% 5' -tetrapheny] -

O by b da st R TaN SR RT hpRGRY RORBERDBRENBRERPEGbenZo tH1AZO e
- hydroxycycl ohexylphaimd elanel 2 irepbabeRral Bh22e! Smouit ie desent

invention, the total amount of the conpound having a benzoin bond, other
optically radicgegpound having a benzoin bond, other optically radical
generating agent and compound having a trihalomethyl group
is preferably 80 wt$% or less based on the photopolymerization
15 initiator. The total amount of the sensitizer and the curing
promoting agent is preferably 80 wt% or less based on the
photopolymerization initiator. Further, the amount of the
polymer optical crosslinking/sensitizing agent is
preferably 200 parts or less by weight, more preferably 180
20 parts or less by weight based on 100 parts by weight of the
biimidazole-based compound.

In the present invention, the amount of the
photopolymerization initiator is preferably 0.01 to 500
parts by weight, more preferably 1 to 300 parts by weight,

25 particularly preferably 10 to 200 parts by weight based on
100 parts by weight of the total of the polyfunctional monomer
(C) and an optionally used monofunctional monomer. When the
amount of the photopolymerization initiator is smaller than
0.01 part by weight, curing by exposure becomes incomplete
30 with the result that part of the pattern may be missing or
lost, or the pattern may be undercut. When the amount is
larger than 500 parts by weight, the formed pattern may fall
off from the substrate at the time of development, or a stain

and the film residue may be produced in an area other than



generating agent and conpound having a trihal onmethyl group 1is preferably 80
wt % or | ess based on the photopol ynerization 15 initiator. The total anount
of the sensitizer and the curing pronoting agent is prefer28INOBEMBER 2005

| ess based on the photopolynerization initiator. Further, the anount of the
pol ymer optical crosslinking/sensitizingjagent is preferably 200 parts or

| ess by weight, nore preferably 180 20 parts or |ess by weight based on 100

parts by wei ghe ehtithan mdﬁﬁiﬁgfﬁ&tﬁagﬁd conmpound. In the present
invention, the anmount of the photopolynerization initiator is preferably

0.01 to 500 AGAAf4VISS weight, nore preferably 1 to 300 parts by weight, 25
particul arly pref efrﬂ@' ¥P§Qa 910%?% 151 W i{?%?d Nend0BRRELE DY
of e polyfunc non r

wei ght of the tota I"ona and - an ptionally
used nonof undhivenalidmnEEroptiwialhy conbabh varibasphddapdlesrri zati on
initiator_is snmaller than 0.01 part by weight, curing by exposure becones
i nconpl et® 30 wi t hThRe 3dddHiveshadinGJatde oF RMYTRE t ePRPRBYIbEVURPS&Sng or

| ost, or the r d h ng | ger 00
parts by vei BRLTVERY AL I e HPELnL "61 B PhohBa kPRI B0,
time of devepopygELudHo#lStadryPdte J hendhiohiesi dueioay chepraadiasit i n an

area other than 28 NOVEMBER 2005 24 the pattern formng portion. Additives
The radi at i ofUWEERGHIMe AHHOTIIR RCFPLER_LBFeSBRR 28nVéRdilon may optional Iy

contain vari j 1) . The, if] i . pal; r compound such

as polyviny?QEHgﬁﬁﬂ%fﬁi)%éﬁhgf%ﬁggg$£¥§?h%%%%g?§?g’e?lé&ﬁbr

pol y(f | ubd oaltkyllsg@rymettteyxyetcnooyn) €3 1&ae |, oni ¢ or anionic surfactant;

adhesi on accel erator, such as viq&% trinethoxgsilane, vinyl triethoxysilane,
ok s :

vinyl 10 trNs( 27 1nRPTORY {Be LRy fo LGP ORYSH 17R5 opy| met hy

di met hoxysi | §1§.2-aminoethyl)-3-aminopropyl trimethoxysilane,
3-aminopropyl triethoxysilane, 3-glycidoxypropyl
trimethoxysilane, 3-glycidoxypropylmethyl dimethoxysilane,

15 2-(3,4-epoxycyclohexyl)ethyl trimethoxysilane,
| 3-chloropropylmethyl dimethoxysilane, 3-chloropropyl
trimethoxysilane, 3-methacryloxypropyl trimethoxysilane or
3-mercaptopropyl trimethoxysilane; antioxidant such as
2,2-thiobis(4-methyl-6-t-butylphenol) or
20 2,6-di-t-butylphenol; ultraviolet light absorber such as
2-(3-t-butyl-5-methyl-2-hydroxyphenyl)-5-
chlorobenzotriazole or alkoxybenzophenone; and coagulation
preventing agent such as sodium polyacrylate.
The radiation sensitive composition in the present
25 invention preferably contains an organic acid to further
improve the solubility in an alkali developer of a coating
film formed therefrom and suppress the existence of an
undissolved product after development when the
alkali-soluble resin (B) is a resin having a carboxyl group.
30 The organic acid is preferably an aliphatic carboxylic
acid or phenyl group-containing carboxylic acid.
Examples of the above aliphatic carboxylic acid include
monocarboxylic acids such as formic acid, acetic acid,

propionic acid, butyric acid, valeric acid, pivalic acid,



N- (2- am noet hyl ) - 3-am nopropyl trimethoxysilane, 3-am nopropyl
triethoxysilane, 3- glycidoxypropyl trinethoxysilane,

3- gl yci doxypr opyl met hyl di met hoxysi | ane, 15 2-(3, 4- epoxycyc|28NXYENBER 2005
tri met hoxysilane, 3-chl oropropyl met hyl di met hoxysilane, 3-chl oropropyl
trimet hoxysil ane, 3-nethacryl oxypropyl tagismet hoxysilane or 3-nmnercaptopropyl
tri met hoxysil ane; antioxi dant such as 2, 2-thiobis(4-nethyl-6-t-butyl phenol)

or 20 2, 6-di chpbutiyl pbedoldietiypatot 8¢ ddight eabnehher asuaam® caprylic
2- (3-t-butyl -5-nethyl - 2- hydr oxyphenyl )-5- chl orobenzotrijazol e or )
al koxybenzopR€n8rnedlgagbesadtiCatFdAS PRED AT i AR e fCidic MedPTsigHiagHhd ,

pol yacryl at eg Eﬁﬁg“%dia%tiidq.” r?i%{‘ééfi'é/eaéfwoégit)% LBihNe pREMeg ac%'.h%,
i nvention prePera ﬁy contai ms an organi c aci o further "1 nprove the

sol ubility i subderdlckaldidlewdedpeic cicid cosdbagicf atimdf obmad syhdicefacdd,and
suppress the exi stence of an_  _undissol ved product after developnent when the

al kal i - sot ubMethydmalemyiG acid, RIRYHAILABLS 2%t Bodimeivilmabn ix&cdyani ¢
acid is pref i Gy C i i .ph gr oup- cont ai ni ng
carboxylic a@?355é§§%6?é§9£?$?ﬁ%'2%%§§gﬁf?%%gngcgé%Eoégﬁké acid include
nmonocar boxy! icgcaohés:aniecti casraxyil c ag¢ild, ateacondei dcidpr epitadcome d,
butyric acid, valeric acid, pivalic acid, 28 NOVEMBER 2005 25 caprojc acid,
di et hyl acet i 8C4€i-dMadedft R Gei PR C apFifi 8ndaBrgacendsr &M @i ds

such as oxal it‘ii%%%o%@!accf&é huciPUES PEEcaebdi hﬁhaab‘idacia%ona%]@ ¢
acid, pinelic acid, uberic acid, azelaic acid, sebacic acid, brassylic
aci d, 5 Inet hpkridl emidc camphomdrmgt netbdi ¢ aci d, di met hyl mal oni ¢ aci d,

met hyl succi ni ¢ aci t et ramet hyl succinic acid,,%géclohexane i car boxylic

d .
acid, itaconic aci a?ec‘?‘_??%ﬁow? ¥ cqliﬁu%cf%‘ﬁa 9_?%‘??56 Ja_Ei"%F’a‘?'ld's'
mesaconi ¢ aciedr 8%dm ﬁ.%',C%th%bHaQi%?'g%%b%%ﬂi%S ddilc ¥Raldy ld aaboky1

aconitic 10 acid and canphoronic acid.
group directly bonded to a phenyl group or a carboxylic acid
having a carboxyl group bonded to a phenyl group through a
15 carbon chain.

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

20 phthalic acid, isophthalic acid and terephthalic acid;
aromatic polycarboxylic acids having three or more carboxyl
groups such as trimellitic acid, trimesic acid, mellophanic
acid and pyromellitic acid; phenylacetic acid, hydroatropic
acid, hydrocinnamic acid, mandelic acid, phenylsuccinic acid,

25 atropic acid, cinnamic acid, cinnamylidenic acid, coumaric
acid and umbellic acid.

Out of these organic acids, aliphatic dicarboxylic
acids and aromatic dicarboxylic acids such as malonic acid,
adipic acid, itaconic acid, citraconic acid, fumaric acid,

30 mesaconic acid and phthalic acid are preferred from the
viewpoints of alkali solubility, solubility in a solvent to
be described hereinafter, and the prevention of a stain and
the like in an area other than the pattern forming portion.

The above organic acids may be used alone or in



The above phenyl group-containing carboxylic acid is, for exanple, an
aromati c carboxylic acid having a carboxyl group directly bonded to a
phenyl group or a carboxylic acid having a carboxyl group B8NANEMBER 2005
phenyl group through a 15 carbon chain. Illustrative exanpl es of the phenyl
group-contai ning carboxylic acid includggaronmatic nonocarboxylic acids such
as benzoic acid, toluic acid, cumnic acid, henellitic acid and nesitylic

aci d; aromattembiaarhenybifc ta@ & sde as 20 phthalic acid, isophthalic acid
and terephthalic acid;, aromatic polycarboxylic acids having three or nore
carboxyl groups sTee amrount @i [the ergandc arifdess Preferabhy | Bhmddi €T acid

and pyromel | 1LLg aghds BIEDULARSY § akdornydLachiagkConathd. ydLoELANAM ©

acid, mandeltc™ac¢id, p succini ¢ acid, 2 € acid, Cinnam c acid,

ci nnanyl i densenatgitdvecouipoEttiati.d wRdnutiheldnsumEict tAe oglaniesacaedgani c
acids, aliphatic dicarboxylic acids and aromatic dicarboxylic acids such as
mal oni ¢ &ci disadppigera&hdn il0acditi ¢ H8 Rdhgsier ook cthei SormedaPrétasnd, 30

mesaconi ¢ ackg @gg BG&@&#%;éi;%kiﬁéwéggferred fromthe viewpoi nts of alkali

solubility, solubrlit S 0 " be described hereinafter, and the

prevention of a st@he8 fadiathenl iskasitise @ aditeion hbam the paesens
form ng portion. The above organic acids nmay be _used al one or in 28 NOVEMBER
2005 26 conbiR¥EPSAOHNIHKBNATIDERN TPHe BedERTed PR hae figdawingmgthed

preferably 1 %,@r 1y : ﬁﬁ;? Y. 9 e aged_@en.kh

radi ati on sgﬁg%t??epgo§%§SF%ﬁgn. éﬁ;t %J&%ﬁﬁﬁﬁﬁs%hQEOQQ ﬁiggag?dQS IS

| ar ger tiltan &g WS4, phrefadadiyor60ftd ke of oy medeppitéLenably 14® toHXd Bat e may
| ower. The radiation sensitive cqgg;sition in the present invention has an

erosi on rat ePAEAIGEATHY PRETATRVW ng et Piotil0oF-a 20 pm dot pattern having
a thickness g +BoRMo¥ mdAsPring erosion rate;

In the dot pattern shown in Fig. 1, the width "a”" of
the top end and the width "b" at a position where the height
15 is 1/2 the height (L) of the pattern from the bottom are
measured to calculate the erosion rate defined by the
following equation.
Erosion rate (%) = (a - b) x 100/a
When the erosion rate of the 20 pm dot pattern having
20 a thickness of 5 pm formed from the radiation sensitive
composition of the present invention satisfies the above
requirement, even if development conditions are made strict
to effectively remove the residue in the through holes when
a color filter and a spacer and/or a black matrix are to be
25 formed on a drive substrate for a thin film transistor (TFT)
color liquid crystal display device, the excessive erosion
of the pattern as the spacer or the black matrix can be
prevented, and the rubbing cloth caught by the pattern portion
and the separation of the pattern can be effectively
30 prevented.
The optical density (OD value) of a dried f£ilm of the
radiation sensitive composition of the present invention is
preferably 0.5 or more, more preferably 0.6 or more, much

more preferably 0.7 or more, particularly preferably 0.8 or



10 or less, preferably -60 to +30 % nore preferably -40 to +20 %
particularly preferably -30 to +10 % Method of neasuring erosion rate; In
the dot pattern shown in Fig. 1, the width "a" of the top SAXNQNEMBER 200%t h
"b" at a position where the height 15 is 1/2 the height (L) of the pattern
fromthe bottomare nmeasured to cal cul atg the erosion rate defined by the
follow ng equation. Erosion rate (%9 = (a - b) x 100/a When the erosion rate
of the 20 pmygdpt patterpyhaving 20 a thickness of 5 pmformed fromthe

radi ati on sensitive conposition of the present invention satisfies the
above requi gelreaht even if devel opnent conditions are nmade strict to
effectively renove the residye in the through holes when a color filter and

a spacer and/or a DrackefABFIRNarERSd Y LS IR P 08 T BuBSERrAte for

a thin fi'”1iﬁ@@ﬁk&%ﬁrc&ﬁﬁflsegokﬁé hbgykdceiyshak @h?PL?XkQEXLE%AuBH%

excessive erosion of the pattern as the spacer or the ack matrix can be

prevent ed, andstihe (Blbbpodyfumdt icmahtmdayonhdre p@)tend portion and the

separation of the ttern can be effectively 30 prevented. The optical
densi ty (0D BRPEPOITMETdARdd 9 ARTAAGRF (Rl a%| ShoSRRSAL FEMBBRRBER: i on

of the preseghgi pMENELBR e dRMEIAY SpPidhaiDEEmpBREALR! f gEabky 0.6 or
nore, much nore preferably 0.7 or nore, particularly preferably 0.8 or 28

NOVEMBER 200prgfemabdyperepamad &Bola/ehitquihd cempoasibhosehyi liseodwnpgsi tion
of the prese ( al kal.i - sol ubl e

S resin (B, BB PRSP SRETOREr P EX Bt BRERS i fridtt YR TR SRR Lt o
(D) as egpential cpppanei¥ent and akbhepaeve addi idses aSsOPdronaksearranent s.
It is preferably prepared as a |iquid conposition by dissolving
the components (A) to (D) and additive components, does not
react with these components and has suitable volatility.
Illustrative examples of the solvent include
(poly)alkylene glycol monoalkyl ethers such as ethylene
15 glycol monomethyl ether, ethylene glycol monoethyl ether,
ethylene glycol mono-n-propyl ether, ethylene glycol
mono-n-butyl ether, diethylene glycol monomethyl ether,
diethylene glycol monoethyl ether, diethylene glycol
mono-n-propyl ether, diethylene glycol mono-n-butyl ether,
20 triethylene glycol monomethyl ether, triethylene glycol
monoethyl ether, propylene glycol monomethyl ether,
propylene glycol monoethyl ether, propylene glycol
mono-n-propyl ether, propylene glycol mono-n-butyl ether,
dipropylene glycol monomethyl ether, dipropylene glycol
25 monoethyl ether, dipropylene glycol mono-n-propyl ether,
dipropylene glycol mono-n-butyl ether, tripropylene glycol
monomethyl ether and tripropylene glycol monoethyl ether;
(poly)alkylene glycol monoalkyl ether acetates such as
ethylene glycol monomethyl ether acetate, ethylene glycol
30 monoethyl ether acetate, diethylene glycol monomethyl ether
acetate, diethylene glycol monoethyl ether acetate,
propylene glycol monomethyl ether acetate and propylene

glycol monoethyl ether acetate; other ethers such as

diethylene glycol dimethyl ether, diethylene glycol



t he above conponents except the pignent in a suitable solvent. 10 Any
solvent is acceptable if it disperses or dissolves the conponents (A to
(D) and additive conponents, does not react with these conRSMNOVEMBER 1085
suitable volatility. [Illustrative exanples of the solvent include
(poly)al kyl ene glycol nonoal kyl ethers suygh as ethylene 15 glycol
nononet hyl et her, ethylene glycol nonoethyl ether, ethylene glycol

mno- n-propyh\e%lg;qreg_h%tlhyé@{@rglafgthyﬂ@ﬂ@- ﬁlPHBil aekheL l&pe gl ycol
nononet hyl et her, I ét hyl ene gl ycol Tmonoet hyl ether, diethylene glycol

nono- n- pr opy It ecirtadyy,d mbi fatrarl e ke tginesosugbros melkinyll ethiérke 2one r imettinyllene

gl ycol nononet hyl ether, triethylene glycol oet hyl ether, propyl ene

gl ycol monometd uté(tlhg‘re,torb‘?Opfly%ﬁ%hfﬁg?%‘aflenogggﬁﬁirfla%é’f‘ﬁeﬁn_dpropyI ene gl ycol
noNo- N- pr opy I3 ldpand2PYl £0€i 8l ¥698 AVRP1N=BUbYL aLber asdinft@yl ene gl ycol
nononet hyl ether, dipropyl ene glycol 25 nonoethyl ether, dipropylene glycol
nono- n- propy|2 -éyideroxy pliquiopyd eeeagflye bhy hoAdehygdbokyp repienatte; ptdwd ene

lycol thyl eth d tri | L ygol thyl. ether;
Cpol y) al kyl effé Wi it HEL nernedeesy ¢4 uathy Brobiapadte Sitped
mononet hyl etzh?{yd%‘b%éyalﬁm&%ﬁ%{.ﬁg§p%ﬂﬁ% , 3he FRH2EE0HE tBLRG D3RR e,

di et hyl ene gl ycol nononet hy acetate, diethylene glycCol "nonoethyl
et her acet at @thydr dpyethexypyopiomatenvenayhybthrer tharey pa ep hona pe optharie

gl ycol nonoethyl _ether acetate; other_ethers such as di %ﬂzlene gl ycol

i rethyl ot he ETRERA G b8 of S BBY AHENRERES608 L2 ethyl o her,
di et hyl eng ghyeRlodiRidwAt &l hafeanfl 4 8iy@hyey 08 LkabhykBLeaRsasWch as methyl
et hyl ketone, nethyl isobutyl ketone, cycl ohexanone, 2-heptanone and

3- hept anone; 3-@stthylaci dnethgxybut Bl acstigheas 4maelijloxy brtwidrandaieopi onat e
o S 2 O ORIl iy B 055 SR EER AU AT UM e, n-propit
3- met hoxypr opic¥tt®, i-propyl acetate, n-butyl acetate, i-butyl acetate,
n-amyl acetate, i-amyl acetate, n-butyl propionate, ethyl
15 butyrate, n-propyl butyrate, i-propyl butyrate, n-butyl
butyrate, methyl pyruvate, ethyl pyruvate, n-propyl pyruvate,
methyl acetoacetate, ethyl acetoacetate and ethyl
2-oxybutanoate; aromatic hydrocarbons such as toluene and
xylene; and carboxylic acid amides such as
20 N-methylpyrrolidone, N,N-dimethylformamide and
N,N-dimethylacetamide.
These solvents may be used alone or in combination of
two or more.
Further, a high-boiling solvent such as benzyl ethyl
25 ether, di-n-hexyl ether, acetonylacetone, isophorone,
caproic acid, caprylic acid, l-octanol, l-nonanol, benzyl
alcohol, benzyl acetate, ethyl benzoate, diethyl oxalate,
diethyl maleate, 7-butyrolactone, ethylene carbonate,
propylene carbonate or ethylene glycol monophenyl ether
30 acetate may be used in combination with the solvent.
The above high-boiling solvents may be used alone or
in combination of two or more.
Out of these solvents, propylene glycol monomethyl
ether, ethylene glycol monomethyl ether acetate, propylene



et hyl 3-net hoxypropi onate, nethyl 3-ethoxypropionate, ethyl

3-et hoxypropi onate, ethyl ethoxyacetate, ethyl 10 hydroxyacetate, nethyl
2- hydr oxy- 3- net hyl but anoat e, 3- net hyl - 3- net hoxybut yl acet at @ NOVEMBER 2005
4- met hoxybut yl acet ate, 3-net hyl - 3- net hoxybut yl propi onate, ethyl acetate,
n-propyl acetate, i-propyl acetate, n-bytyl acetate, i-butyl acetate,
n-anyl acetate, i-anyl acetate, n-butyl propionate, ethyl 15 butyrate,

n-propyl but¥igte1 hoRbREYhy DU et &cdtatill Y iprdpndrmd @,1yr&t1hmbn@értw§t e,
et hyl pyruvate, n-propyl pyruvate, nethyl acetoacetatée, "ethyl acetoacetate

and ethyl 2etkgbuegsesate. @mﬁﬁmmlﬁnﬂmﬂkmgﬁbo@sm%ubhlastheruene and

I d I d h hyl l'id
NN i et nyt PRFREREHERERE - AR T acir Aop B CotheBERE vent o' may be

used al one op- hﬁrd@@&bllp&@tpu@hactfe tavnehd®yRut yUaE8Eated hi gh-boiling
sol vent such as ben ethyl 25 ether, di-n-hexyl ether, acetonyl acetone,

i sophor orfe, 3c&p¢bﬁé écm@thﬂﬂﬁ@ﬂﬁﬁiﬁﬂﬁnﬂoqﬁt@taﬁbhyll nonanol , benzyl

al cohol , benzy etate, benz oxal at e dlet mal eat e,
T butyr ol act gnBe EBHTPE BT oRARSars LY by T eneeeB BBRaFats: BUlene ol yeol
nonophenyl eghetnd@ypeipalonaty, he-visefl idcsoabéNalipatyit Ackhateol vent. The
above high-boiling solvents nay be used alone or in conbination of two or

nmore. Qut of nt-la@yé §@Ie\t@rttes inremiydl el ol D ipwbyikt byppienpse, ethyllene

gl ycol nono ther b ene 05 2 lLyco
nononet hyl g? gtate &%éyl 88B¥ycoln2§ug§¥EyE E?%Sra %ef%?éﬁ

di et hyl are gbmkzacten%triéylpz@ﬂwred cBasdm hgrxe neewp @i hept asoBe 1udihepyanone,
et hyl 2- hydroxypropi onate, 4-nethoxybutylacetate, 5

3- et hyl - 3- npilsBRpbud yFpeEpibAddsy arfdytoatmbithexy priopudiyatcd agtereyiis
3-ethoxypropb9%§%§re%tgg the high-boiling solvent.

The amount of the solvent is preferably 100 to 10,000
parts by weight, more preferably 500 to 5,000 parts by weight
15 ©based on 100 parts by weight of the alkali-soluble resin (B).

Method of forming spacer and black matrix

A description is subsequently given of the method of
forming a spacer and a black matrix from the radiation
sensitive composition of the present invention.

20 The liquid radiation sensitive composition is applied
to a drive substrate for a thin film transistor (TFT) color
liquid crystal display device (to be referred to as "TFT drive
substrate” hereinafter) and prebaked to evaporate the
solvent in order to form a coating film. Thereafter, this

25 coating film is exposed through a photomask to form a
predetermined pattern, developed with an alkali developer
to dissolve and remove an unexposed portion of the coating
film and then preferably postbaked to form a predetermined
spacer pattern.

30 To apply the liquid radiation sensitive composition to
the TFT drive substrate, a suitable coating technique such
as rotational coating, cast coating or roll coating may be
used.

The thickness of coating is preferably 0.1 to 10 um,



3- et hoxypropi onate, n-butyl acetate, i-butyl acetate, n-anyl acetate,

i -amyl acetate, n-butyl propionate, ethyl butyrate, i-propyl butyrate,
n-butyl butyrate and ethyl 10 pyruvate are preferred from t 28 NOGUWIBER 2005 f
solubility, pigment dispersibility and coatability. y-butyrolactone is
preferred as the high-boiling solvent. Thg anount of the solvent is
preferably 100 to 10,000 parts by weight, nore preferably 500 to 5, 000

parts by weigbte pgPebasgd19noloOtpants oM, WahohAt metet Pedbkabiiysel. gbkg resin
(B). Method of form ng spacer and black matrix A description is
subsequent | y6 g? vien afteRedr¥iln@d of forming a spacer and a black matrix

fromthe radiati oy, sensf hive. corPQald i d e JRf 8380t LBLeRLIIN, 20 The
liquid radiation sensitive conposition s aprﬂ i e& 5 a dPPVé “Sinstr ate for

a thin filmprensrsbdy ¢ 5 Ho a0l ph, hofeigkefesdivly di $pl 8yandeiueh mbeebe
referred to as "TFT drive substrate" hereinafter) and prebaked to evaporate
the sol wentPreferdblytd ftorth &#Mcoating film Thereafter, this 25 coating

filmis exposed thgough ot omask. to for predet er.mi neqd pattern
devel oped with anh%?%%%ﬁcfg}le?%g%re% {8 %IOESO Ve S%%c?%r%bs\/gegﬁc&ﬁéi%5§5‘d
portion of thesepaki pgdibithBngneitthery iveseraddyaoosh baked tottavivaet
predeterm ned spacer pattern. 30 To apply the liquid radiation sensitive

conposi ti on ¥adighéorrTedeicks oypaamg aang Xuradbfblienat i The teadhaglensuch

[ ' j ' d. Th
hi ckness. of PESREFAREY s BAR poPRY It 4 FIT H8Re B pleer 5005 30 more

preferaloy 0.2 to Thé @mpuntucbinexpopinieeredldngd.df tthe crddpatabheisdryi ng.
The thickness of the coating filmafter postbaking is preferably 0.5 to 10
pm nore prePEREBFFPLYt 408 tOMIONMAAP - 5 preferably 2 to 6 pm

The above alkali developer is preferably an aqueous
solution of sodium carbonate, sodium hydroxide, potassium
hydroxide, tetramethylammonium hydroxide, choline,

15 1,8-diazabicyclo-[5.4.0]-7-undecene or
1,5-diazabicyclo-[4.3.0]-5-nonene.

An appropriate amount of a water-soluble organic
solvent such as methanol or ethanol, or a surfactant may be
added to the above alkali developer. The coating film is

20 preferably washed in water after development with the alkali
developer.

Development may be shower development, spray
development, dip development, puddle development or the like.
As for development conditions, development is preferably

25 carried out at normal temperature for 5 to 300 sec.

To form a black matrix from the radiation sensitive
composition of the present invention, a TFT drive substrate
having a spacer formed as described above or having no spacer
is used to formablackmatrix in the same manner as the spacer.

30 When a spacer and a black matrix are to be formed on the same
TFT drive substrate, the spacer may be formed before or after
the black matrix or may be formed simultaneously with the
black matrix.

The TFT drive substrate having a spacer and/or a black



The radiation used to formthe spacer is selected from visible radiation,
ultraviolet radiation, far ultraviolet radiation, electron beans and

X-radi ation. The radiation preferably has a wavel ength of 29NOVEMBBERZMES 10
The amount of exposure energy of the radiation is preferably 10 to 10, 000
J/ n2. The above al kali devel oper is prefgfably an aqueous sol ution of

sodi um car bonat e, sodi um hydr oxi de, potassi um hydroxi de,

t et r amet hyl aliﬁlmliidlfloliyidard)ab @ sadiddedabodk is extremely useful for color

1, 8-di azabi cycl o- 0] -.7-undecene or 1,5-djazabicyclo-[4.3.0]-5-nonene.
An appr opri at¥d ﬁﬁyﬁa%%@éﬁyseﬁﬁbpésor%’é igAdeerickad® aseReRhinol or
et hanol , or é’of&'ff ﬁgg% db%heaq.q to the above al kali devel oper. The
coating filmis pre era Iy washed 1n water after devel opment with the

al kali devel oper. Devel opnent may be shower devel opnent, spray

devel opnment, di p devel opnent, puddl e devel opnent or the like. As for

devel opnent %’Eﬁfﬂ?%?%ns devel opment is preferably 25 carried out at nor mal

tenperature for 54 gfl e%%xfa‘ﬂ\r e%Q!cé rsraiaémsspmﬁéﬂsu i@t Len

sensitive conposi t| on rese I nvent drive su st rate

havi ng a spaferther nedl estdesingbete ghesendr ihaentd omobspagee in siousay t o
forma bl ack matrix In the same manner as the spacer. 30 Wien a spacer and a
bl ack matrixt@rketbakens 8fndd™dt iM% same TFT drive substrate, the spacer
may be forneghbefprejor after the black matrix or may be forned

simul taneously wth the black matrix. The TFT drive substrate having a
spacer a0d/or a blmmmﬁmﬁgma& 3hrbmmtbl&ckorBr@(baastsdbycwébgHtabove

U S T NG AT e T OO
dispersant (Disperbyk-182) as colorants (A), 50 parts by
weight of a tetrapolymer of methacrylic acid/2-hydroxyethyl
methacrylate/benzyl methacrylate/polystyrene macromonomer

15 (weight ratio: 15/15/60/10, Mw = 25,000) as an alkali-soluble
resin (B), 40 parts by weight of dipentaerythritol
hexaacrylate as a polyfunctional monomer (C), 10 parts by
weight of 2,2'-bis(2-chlorophenyl)-4,4',5,5"'-tetrakis
(4-ethoxycarbonylphenyl)-1,2"'-biimidazole, 10 parts by

20 weight of 4,4'-bis(diethylamino)benzophenone and 20 parts
by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butan-1-
one as photopolymerization initiators (D), and 1,500 parts
by weight of ethyl 3-ethoxypropionate as a solvent were mixed

25 together to prepare a 1liquid radiation sensitive composition
(1).

The liquid composition (I) was applied to a TFT drive
substrate by a spin coater and prebaked at 90°C for 4 minutes
to form a 6.7 pm-thick coating film. Thereafter, this

30 substrate was cooled to room temperature and exposed to 2,000
J/m® of ultraviolet radiation having a wavelength of 365 nm
through a photomask using a high-pressure mercury lamp. This
substrate was then immersed in a 0.04 wt% aqueous solution

of potassium hydroxide at 23°C for 1 minute to develop the



The foll ow ng exanples are provided for the purpose of further illustrating
the present invention but are in no way to be taken as |imting. Exanple 1
10 100 parts by weight of carbon black, 30 parts by wei ght 2®&NOYEMBER 2005
sulfate and 30 parts by weight of an urethane-based dispersant

(Di sperbyk-182) as colorants (A), 50 pargs by weight of a tetrapolymer of
nmet hacrylic aci d/ 2- hydroxyet hyl nethacryl at e/ benzyl

met hacryl at edp@t ¥a§YF ENR, MRETHEDANTELpEY puekohdtentdnd dbh/edbmathlaiMy =
25,000) as an alkali-soluble resin (B), 40 parts by wei ght of

di pent aer yt hiF¥P8equpBkAHcr Hral@SaPos hakadirkt | DI C Eeond? pEputes parts by
i gh f 2,2 -hi < l,) -4,.4' - i .
(4 &t howycar SRR BN TR speter il Be\ina g thiskpess of

(4- et hoxycarbonyl phen azo part's

4, 4' - bi s(di et hyhashnehberrFopasiere sunktdht@rts by wei ght of

2-benzyl - 2-di met hyl am no- | - (4- nor phol i nophenyl ) butan-] - one as

phot opol yneri zat i oMb eRj & @i 8P4ayDfF es&nHas, JEBIHAT & HisBkryhPavelet hyl

3- et hoxypr opi V. . 1 .QQe I epa ,qui d
adi at ) on scherenB183 BeERLIA I Atd b ey A MEs 0B PR T sBLa T

to a TFT dri#&ilaubskuahe ally imagp s toiastaig ards piebakedeare@) C for 4
mnutes to forma 6.7 pmthick coating film Thereafter, this 30 substrate
was cool ed to roonf $ERRRF atthe T58d I8 BeF 131D WeHE NIL LR TVieE (v tBRet

radi ati on hayy pg. engt b _of the o iLng
hi gh- pr essu%b?r%%gﬁlrﬁ?f?gn%g&?ﬁ s?u:%su Ilsj,ﬁ{ﬂreaté(;“'F é@%ﬁ%ﬁgméﬁﬁhﬂé gh84 wt %
aqueous 190! uséparaafiopobasshe npatytkoxi ared aii L_Thd eind Iastutparits dEvehep t he

28 NOVEMBER 2005 32 coating film washed in super pure water and dried with
air. SubseqR@htPFD VTGO HhORSIGS a2 Fett bhe IR hiexR 24 Sighh A 20 pm

bl ack dot spages,Bakt 8hA RaVeNd dhil NEKASSS GhoobnRBLEN the TFT drive

substrat e.
When the erosion rate of the formed 20 pm black dot

pattern having a thickness of 5 pm was calculated, it was
15 10 %.
The optical density (OD value) of the dry coating film
formed from the liquid composition (I) was 0.67 per 1 pum.
A solution prepared by dissolving 1 wt% of the
urethane-based dispersion used herein in a mixture of the
20 above components (B) to (D) and a solvent was applied to a
glass substrate having an ITO film formed on the surface to
a thickness after drying of 6 ym by a spin coater, prebaked
at 80°C for 10 minutes, exposed to 2,000 J/mzof ultraviolet
radiation having a wavelength of 365 nm and then postbaked
25 at 220°C for 1 hour. This substrate was assembled with
another glass substrate having an ITO film formed on the
surface and liquid crystals were injected into a space between
the substrates to fabricate a liquid crystal cell which was
then annealed at 100°C for 1 hour. When the voltage retention
30 of the obtained liquid crystal cell was measured at 60°C for
a retention time of 16.7 ms, it was 86 %.
Example 2
140 parts by weight of C.I. Pigment Red 177, 60 parts
by weight of C.I. Pigment Blue 15:4, 30 parts by weight of



5 When a display test was made on a display panel assenbled using the

obt ai ned TFT drive substrate, a display failure such as inage sticking was
not observed. Further, the residue and stain were not obser 28INQYEMBER 2005
obt ai ned TFT drive substrate of an unexposed portion, the 10 separation of
the pattern and m ssing and | ost parts of3the pattern were not observed, and
yet the pattern had high film hardness and excell ent surface snoothness.

When the erosaphumabalgbtiehanbosoegaz@spoybhathdobf pataeefhhaci-pgsad
t hi ckness of 5 pmwas calculated, it was 15 10 % The optical density (OD

val ue) of thélapyr@éattu hBisperbYkolSRd TFaAetPRNE) RE FUHEES i@ ( 5P was
o o gé gl s%g)r Vqtel tpr %%@yaé:& éi{lgg Ae%é(gg&lég above

ur et hane- bas Si on use hereln I m xture 0O

conmponent s (B¢1aq2@HydmmiykﬂﬂyhumﬁtWEﬁriﬁﬁﬁ¢ﬁ%bﬁ a glass substrate having
an I TOfilmfornmed on the surface to a thickness after drying of 6 pmby a
spi n coatder , MpEBPSEYd atey PRGY ST e rﬁ'@ﬁﬁ@ﬁon@k%séﬂeﬂ-éhﬂ gedi9/:np of

I I h d
o i of et S2deaRL ARG, 5 P el 38D 0 a0 o0 an! oo 25

substrate hatongaattsl B9 weighftorafe digerd tee rythif atel andxhaquyclacteyatsahs wer e
injected into a space between the substrates to fabricate a |iquid crystal
cel | which wRSlYERBFtdoRed a@ramernol @ £ of0 P#BLF . PYERIBRE ¢4 t age

retention 30,0t t%?gQ?L@HTaiJ ty %il C$IIEg?§8H§§sured at 60 Cfor a

retention tlné of parts by wei ght of
C.l. Pi grmnt(ReéthB&yo&&mmhdwwmnm oﬁlﬁnidaﬁogaenuoBbuetwa 30
parts by wei ght of 28 NOVEMBER 2005 33 barium sul fate and 60 I%arts

wei ght of anWBFQPﬁaﬁé Badea Pif (Jistduntanireeepsrphgnone, 358 QWEFr§§

col orants (AQ,y §ngﬁ§r5& by wei ght of a tetrapolymer of nethacrylic
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-
one as photopolymerization initiators (D), and 1,500 parts

15 Dby weight of ethyl 3-ethoxypropionate as a solvent were mixed
together to prepare a 1liquid radiation sensitive composition
(I1).

The liquid composition (II) was applied to a TFT drive
substrate by a spin coater and prebaked at 90°C for 4 minutes

20 to form a 7.0 pm-thick coating film. Thereafter, a spacer
pattern was formed in the same manner as in Example 1.

When a display test was made on a display panel
assembled using the obtained TFT drive substrate, a display
failure such as image sticking was not observed.

25 Further, the residue and stain were not observed on the
obtained TFT drive substrate of an unexposed portion, the
separation of the pattern and missing and lost parts of the
pattern were not observed, and yet the pattern had high £film
hardness and excellent surface smoothness.

30 When the erosion rate of the formed 20 pm black dot
pattern having a thickness of 5 pm was calculated, it was
5 %.

The optical density (OD value) of the dry coating film

formed from the liquid composition (II) was 0.72 per 1 pm.



aci d/ 2- hydroxyet hyl net hacryl at e/ benzyl 5 met hacryl ate/ pol ystyrene

macr onononer (weight ratio: 15/15/60/10, Mw = 25,000) as an al kali-sol uble
resin (B), 40 parts by weight of dipentaerythritol hexaacr 2BNQ@VEMBER 2005
pol yfunctional nononer (C), 10 parts by wei ght of

2,2 -bis(2-chl orophenyl)-4,4",5 5 -tetrakds 10

(4- et hoxycar bonyl phenyl )-1, 2' -biimdazole, 10 parts by weight of

4, 4' - bi s(di eEkghpkend) benzophenone and 20 parts by wei ght of

2- benzyl - 2- di et hy no- 4-nor phol i nophenyl ) but ane- ] -

phot opol ymeri zat i o%aﬂ'lg'tl?‘gt %Fgleﬁ)mnaﬁ@"%lgﬁ%'e)pa@[@ ﬁ%tjo?/n w&fﬁﬁ? E#Set hyl
3- et hoxypr opppBpheeasia tokVerind\BithiBxeds togetRanpie Preraeptathiaguid
radi ati on sensitive conposition (lI1). The liquid conmposition (I1) was

applied to aDIFBfeﬁkae”@ub%I@ﬁ@éldﬂﬁ havegiusedinplape op?rlébaneubmc 982C for
4 mnutes 20_to form 7.0 Cﬁ’z;sfoatl fil r‘l;ahefgafter gacer
pattern s Por ABdYR Pﬁé’ % e%e% ip?ﬁ: JE)I ay test
was nede on ﬁaﬁtél@haélaﬁaf@i'mé’ésﬁmﬂr@ sﬁ%ﬂenﬁahherogé aiﬁ\%i{a'ﬁlﬂ'léjrl' ¥Qcept
substrate, a display failure such as imge sticking was not observed. 25

Furt her, t hethasi the hnduidacampesdtion ¢BIdrva@sonsele inoplacee@fTENedr | ve
substrate of _an U exgosed Ql’tnl o(grl the separation of the pattern and
m ssi ng and F‘&gi‘uréa glp(?fSJT He )tern wer e not observed, and yet the

pattern had hi gh fihgh aaaﬁiagzs.aga&d;setxwé efide Wi a&edﬁgrﬁpéiﬂnﬁéﬁeﬁo When
the erosion rate of the forned /gm bl ack dot pattern having a thickness

of 5 pmMhs essembdeddusingveBesobtaineddirT (Qéll\d%aﬁsﬂbc%ﬂ(m .\/@4 déppdayt he
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was Further, the residue and stain were not observed on the
obtained TFT drive substrate of an unexposed portion, the
separation of the pattern and missing and lost parts of the

15 pattern were not observed, and yet the pattern had high £film
hardness and excellent surface smoothness.

When the erosion rate of the formed 20 pm black dot
pattern having a thickness of 5 pm was calculated, it was
-12 %.

20 When the voltage retention of the urethane-based
dispersant used herein was measured in the same manner as
in Example 1, it was 92 %.

Example 4
A liquid radiation sensitive composition (IV) was

25 prepared in the same manner as in Example 1 except that
Disperbyk-165 (trade name) was used in place of Disperbyk-182
as an urethane-based dispersant. Thereafter, a spacer
pattern was formed in the same manner as in Example 1 except
that the liquid composition (IV) was used in place of the

30 liquid composition (I).

When a display test was made on a display panel
assembled using the obtained TFT drive substrate, a display
failure such as image sticking waé not observed.

Further, the residue and stain were not observed on the



prepared in the sane manner as in Exanple 1 except that Disperbyk-170
(trade nanme) was used in place of Disperbyk-182 5 as an urethane-based

di spersant. Thereafter, a spacer pattern was forned in the 28NRVEHBER 2088
in Exanple 1 except that the liquid conposition (I11) was used in place of
the liquid conmposition (1). When a dispgay test was made on a di splay panel
10 assenbl ed using the obtained TFT drive substrate, a display failure such
as i mage stickt@gnaasTﬂﬁtdubyerwebstﬁmmmhwﬁ drhairezspoised gpdrsienn whee not

b d t t ai TFT d b t f d t th
epar o1 on oPSLHESPAOPeTh Tt 4 CETHY M T AR JoatnBoFS DAL SR wor e

not observedpa@PEryGfetdi ATV BhahyEt! fhe Hdness rﬁwhq&eﬂ@ﬁt

surface snoot hness. Wien the erosion rate of the forned 20 pm bl ack dot
pattern haV|hgr@nehscﬂnés§XGBMSQWﬁnamnfaﬂﬂ(ﬂanthhe$$ was -12 % 20 Wen

the vol tage retentj.on t he_ur et hane- based ersa sed h S
nmeasur ed%l n the savhé Iﬁa 2rh85 PR E?&ﬁ‘plog fhei %0 ‘gzz P B ?fé gfwﬁ
liquid radi aphpPesRNBAVING GOAPATKNERY OFV)5 YBS wad @éf@@l&ﬁ'e&n theyagne
manner as in Exanple 1 except that Disperbyk-165 (trade nane) was used in

pl ace of Di spérbyk-182 as an ur et hane- based dlspersant Thereafter, a

spacer pattern for nner |n Exa le 1 exce t t hat
the |iquid conposi aasean%ﬁHEHQBe rqﬁ??ﬁl%F%% osition

(1). Wien a di§péayahe5hs\é/a5h@@quma% @lie%@@dednamlth@3§&ﬁélﬁgnﬁétngst he
obtained TFT drive substrate, a display failure such as inage sticking was

not obsdedinFExenple dheitestafudarkd stain were not observed on the 28
NOVEMBER ZOOéoégargpiggnﬁgaIEE_dr|ve substrate of an unexposed portion, the

A liquid radiation sensitive composition (i) was
prepared in the same manner as in Example 1 except that a
polyethyleneimine-polyester-based dispersant (trade name:

15 Solsperse 24000, manufactured by Zeneca Co., Ltd.) was used
in place of Disperbyk-182 as a dispersant. Thereafter, a
spacer pattern was formed in the same manner as in Example
1 except that the liquid composition (i) was used in place
of the liquid composition (I).

20 When a display test was made on a display panel
assembled using the obtained TFT drive substrate, image
sticking occurred.

When the erosion rate of the formed 20 pm black dot
pattern having a thickness of 5 pm was calculated, it was

25 35 %.

When the voltage retention of the urethane-based
dispersant used herein was measured in the same manner as
in Example 1, it was 71 %.

As described above, the radiation sensitive

30 composition of the present invention is characterized in that
the erosion rate of a pattern formed therefrom is low, the
excessive erosion of the pattern can be prevented even under
strict development conditions, the pattern is hardly tapered

reversely, rubbing cloth caught by the pattern and the



separation of the pattern and mssing and | ost parts of the pattern were
not observed, and yet the pattern had high film hardness and excel | ent
surface snoot hness. 5 Wien the erosion rate of the forned 2Q8NOVEMBERRZINS
pattern having a thickness of 5 pmwas calculated, it was -3 % Wen the
vol tage retention of the urethane-based 36i spersant used herein was neasured
in the sane manner as 10 in Exanple 1, it was 87 % Conparative Exanple 1 A
l'iquid radi sepmrathent o¥etbenpasiteiran can) beaeffreparelly i prévientade aanner

Exanpl hat t hyl ol.yest er - based di t
(o e nans: B E8F SBh LAED oo R rhduf UL RFaB0HEES  Bht"38Ely’ SRELS™"
used in pl 3¢erOErP ﬁ9§rHY5h1§alﬂ§h%r@n%l%%rséﬂi e%@iféﬁfeeéureacapacer

pattern was formed in the Same nanner as in Exanple 1 except that the
| i qui d conpoznedbhnéss, mabeuéeamlnepiéue apnfl shaihj quedhapdppsprodnced). 20

When a displ ay t.est e o | spl a nel _assenbl ed_using. t he

obt i nedSTEPH YIS SRHFArE, OF in SrCridafl P BrE P Reasnowbhe: AEREPSSPon
rate of the {origd Zo Rl g6kt WOt supstEeE8 H8VERE alﬁlalskn&é§e95péeam was
calculated, it was 25 35 % Wen the voltage retention of

ur et hane- basisl egcepientint ﬂhedeﬁerebnthasrndaaﬂmaﬁ|sen3mtxwme manner as

in Exanple 1, it 71 % d b th t itive 30
compost 11 on SPMPREL b EBCAER] ROCHEr BRMELT CAAY B BEREAT 1Y “CRA L0l RE-EY Bsi on

rate of a pajffE8rfHdPs DY 1dIOMaltTikoWn & heri P& CASS e €4 §J0R Bhihhe
pattern can be prevented even under strict devel opnent conditions, the
pat t er n10s - hak bhytrapeistorr €VET $ec9lorubbingdceoyateaudhspbayt ﬂeVpaet ern
and the 28 NOVEMBER 2005 36



separation of the pattern can be effectively prevented, a display failure
such as image sticking does not occur, the pattern has high film hardness
and excel l ent surface snoothness, the filmresidue and st ai2B NMANEMBERI 2005
produced 5 on the substrate of an unexposed portion, and the adhesion of
the pattern to the substrate at the tinmezef devel opnent is excellent.
Therefore, the radiation sensitive conposition can be extrenely

advant ageousyiNatsed taafigkd as.spacer and/or a black matrix on a drive
substrate for a thin 10 filmtransistor (TFT) color liquid crystal display
devi ce. 28 NOVEVBER IzoUEa Blowsans it itaicampdssi tion whigdi 4ili)onompmisesve

conposition ich (1) conprises_.(A a_colorant c ai ni ng._a. pi n (B) an
2 Kol - sof ubl B FeSTHo RS 4SBErsrahet roRAP B ont) ot 1 E52AF590Ttb1e
phot opol yner+gaihon (cni & glodfyfundt itAfaBmeiaéPrand@t eppfa a 20pm dot

pattern formed therefromof 30 %or less and (3) is used to forma spacer
and/ or a %l apRofapPlymexigadidiope indijisatrat o (B} Ras am eérpsienanstst of (TFT)

color liquid stal, disp] ay device 0 2. .The radjatjaon sensitive

conposi tion %ffé‘IX i%?E,p%\ﬁt‘?%?nPOJf'Pl%dct(])lT%‘?%frﬁoTASPgﬂo t%aloﬁsi&.sls. aB% &t Red
177 and C. |.isPhgaantoBleeemla 4patdOrard lor A BEdtk Bhaterd: én d5a3ivéhe
radi ati on sensitive conposition of claim1 or 2, wherein the pignent
cont ai ned i nsuhetzater &9r @EAthin diisierteansbyter d{ THE) saaloraviagidn

ur et hane bond. 4 he.radi_ation .sensitive conposition of claim3, wherein
20 the vol taggyﬁgflgn?ilc')s% 5 t‘ﬁeé’ltﬁes‘per sant having an urethane bond is 80 %
or nore.1o. The radiation sensitive conposition of claim1, wherein the
colorant (A) _contains carbon black and/or at |least two 25 organic pignents.
6. The radi afi on sER8RAVALNHESNEILSAVEICOPRP FiBionpd eiaim 1, wherein

the colorant (A) contains C.I. Pigment Red 177 and C.I.
Pigment Blue 15:4 and/or C.I. Pigment Blue 15:6.

15 3. The radiation sensitive composition of claim 1 or 2,
wherein the pigment contained in the colorant (A) is dispersed

by a dispersant having an urethane bond.

4, The radiation sensitive composition of claim 3, wherein
20 the voltage retention of the dispersant having an urethane -

bond is 80 % or more.

5. The radiation sensitive composition of claim1l, wherein
the colorant (A) contains carbon black and/or at least two

25 organic pigments.

6. The radiation sensitive composition of claim 3, wherein

the colorant (A) further contains an extender pigment.

30 7. The radiation sensitive composition of claim 1, wherein
the alkali-soluble resin (B) is at least one selected from
the group consisting of a carboxyl group-containing
copolymer (Ia), carboxyl group-containing copolymer (Ib),

carboxyl group-containing copolymer (Ic) and carboxyl



the colorant (A) further contains an extender pignent. 30 7. The radiation
sensitive conposition of claiml1l, wherein the alkali-soluble resin (B) is
at |l east one selected from the group consisting of a carbo§NOVEMBER 2005
group-cont ai ni ng copol yner (la), carboxyl group-containing copolyner (Ib),
car boxyl group-contai ni ng copol yner (Ic) gnd car boxyl 28 NOVEMBER 2005 38
gr oup- cont ai ni ng copolyner (1d). 8. The |3 di ation sensitive conposition of

claiml, whe gggp_Egﬁtggbﬁégg?&%gg%évﬁingﬁ%i (C is at |least one selected

from5 the group consi st opane triacryl ate,
pentaerythritol triacrylate and dipentaerythritol hexaacrylate. 9. The
radi ati on sensitive conpasition of claim1, wherein 10 the

phot opol yner 8 zat i oh¢ ARGI&HOR BFP4 tAVERHTIRRE T bhoBOaChPLH HarbeEeBased
conpound a”dtxg‘é sﬂcﬁ?ifux?@@iéﬁ%i%@%&é?”@c} g nggagewige&%ﬁe@from
benzophenone-base onpound having a benzoin bond, another

benzophemonethasgtoapt coakliy triadj e tigianetlayiopagpahe a8rherzglateqne- based
sensitizer and a 15 thiazol e-based curing pronoti ng agent. 10. The radiation
e

sensitive coRpBEREFBANEL totaitRiRGHate RRd i ppRFeaFY8BRdtoy (0D val ue) of
a dry coatinge;ggg}§95g§q therefromof 0.5 or nore per 1 pm

9. The radiation sensitive composition of claiml, wherein
10 the photopolymerization initiator (D) is a combination of
a biimidazole-based compound and at least one selected from
the group consisting of a benzophenone-based compound having
a benzoin bond, another benzophenone-based optically radical
generating agent, a benzophenone-based sensitizer and a

15 thiazole-based curing promoting agent.

10. The radiation sensitive composition of claim 1 which
has an optical density (OD value) of a dry coating film formed

therefrom of 0.5 or more per 1 pm.



