; fghi e3e IO\I SENSI TI VE COVPOSI TION FOR COLOR 5 10 15 LIQUI D

DI SPLAY DE‘%&IMH@ ﬁ@@m@nof t he I nvention*~*@0002* The present invention
relates t sensitive conposition used to forma spacer and/or a
bl ack matrix oW®¥¥%drive substrate for thin filmtransistor (TFT) col or
liquid crystal display devices. Description of the Prior Art In the prior
art, in order to prRADEATIAONPSENSIFAYEA COMROSIMAON ¥FOROICOLOROl or filter
froma bl ack radiation sensitive conposition. a radiation sensitive
conposition conprising a bl ackt Aoy HPHA%p%lF%%E% herein is

substrate and dried) and the obtained coating filmis exposetjmml mmmm”mn
(to be referred to as "exposure" hereinafter) through a photonask

devel oped tBigddnps Ybei rIMeMtJ'{O@rn Al t hough a | arge anmpbunt of t%e | ack
colorant nmust be 25 30 cont ck_r on_sensitiyve
conposi tion to i n%gg\;)er%ﬁ%’ﬁ 18 %glpé‘eﬁéiﬁ] %F%e?t’f%éfﬁ#l?ﬂéq ﬁ&ct&veor

bl ack matrisompbgitadnaused ts ﬂar‘mraedpéaef hén@pbErfrdladieiLtdyist nayi t abl y
causi ng a phenonenon that the effective strength of the radiation in the

coating filthdekvessds thadeuberthinflintsansbetox d THYY peleshisfuide
coating fil I rface of the substrate) . Therefore, a
curing reactglkg%%g% t 13?)?% tltd%gjf%élsfm tends to becone nore inconplete from

t he surfaceDéecthp;h.@m@m tiblec IPetiyora Axgwer portion of the formed pattern is
rem)ve%y a deve loper a %he tipe f deyel opnent nd accor dﬁ%,‘g/e%/ t he edge
of the Yattern i sTAptREP °Fe§§?se D PEpRF e iRr? l(’:\c’%n%l SRY Q\then the
edge i s revelaeky natRasetor Whid®bCiNtds Gamhl Madibe-Lseenattion at
the tinme of rubbing for the orientation of crystals with the result that
the patter nsnrayiﬁéé'le Gompes itHeonr ushinAf i toian rmp,nﬂﬁetm reempgsition

Further, in C ter r strate
for thin le ?%aitﬁg'rpsthg%%’% (% réﬂ\l' |§usi cryst%zll%r%' g éégﬁgg éé

t hr ough hol es sabs tateednd d:hﬂ:d:oland fiHd &rbttannmi(ecmiﬁ@ £iim ﬂ@ped

i ndi um oxi de%f filmand an 5 el ectrode conductive with each other, \Wen a

spacer ot PRSI it e O hdE AL TeIRF I ek i ¥h oFXRPRUESI or filter,

the resi duepgfrelih@a @l AldHFbRAN S t;nv&&&;m@saﬂa HedOlop &l M HIESRR gPacer
or black matrix is apt to remain in

desired pattern.

Although a large amount of the black colorant must be

contained in the black 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 £ilm decreases gradually from
the surface to the bottom of the coating £ilm (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 1s 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 pattern may peel off or the rubbing cloth

may be worn away.



t hrough holes. If devel opment conditions are nmade very 10 strict to renove
the residue, the erosion of the patterh will becone large. Also in this
case) the rubbing cloth may be caught by the pattern and the pattern nay
peel off . The spacer and black matrix for a color liquid crystal display
device nust be free frominmage stickingzwhich causes a display 15 failure.
However, these problens cannot be conpletely solved with the prior art

radi ati on sensit iFuethenposnt a sysisenl wherfeoantalepatekter is pllackedmanri x for

thin filmtransistor, (TFT) color, liquid crystal dis devi ces, 20 _Sunmary

of the I nvéhiraiel TovtEats Has Ensp K SriBatetPrvEHi bt misgnad a

radi ation t?di’ﬁiﬁ?'.‘lﬁ?sdé\}i)ébél,sQﬁrbﬁghq{d‘ié’s SRR rmdWAAre e Bbagk matrix

on a drive substrate Tor thin filmtranSistor (TFT) color liquid crystal

di spl ay deviicetser 2% Imake andilfer( tdln dopeds imddupr exdide )i didmt aod ao
rovide_a radiation sensitive co ition used for the above purpose

(F:)har act 8ri z%fﬁf?%%tc?%éu%flbg?oﬁ??gt SaSF Sggﬁft erv#‘?%r?reﬁp?ﬂgfe Fothis

low) the padi£Ematriar b ¥ draRd adteeutiesebymatibhiot tHe ilsereheprent

rubbing cloth caught by the 30 pattern and the separation of the pattern
can be ef f &he veesigpeveht tlie radiapiap FerpdrdveuchmResitdga $oxcki ng does

not occur, t | fil Qﬂe_ﬁg : | | Surnfa

snoot hness,é%%IﬁQeéﬁé@%% %i[%%]bnq%re arly%p?r(% ué'%ﬂ'%&ﬁ‘ ti&‘e(igﬁbst rate
of an unexpdsesugiorhé bes . artE tdevelopnent esondi bfohbeapat hada vreryhe
substrate at the tine of devel ol%rre f is excellent. Gtxher objects and

advant 40es DFT1RE L% LEBAVE; the Uh /| FPBRINRL D o4 ERe BAHREM#AA | owi ng

descri pti oNbe@omé CLALGEY ML 4GP MENAN cdd¥/ e Fubbiny ot ®agPRee
obj ects and advantages of the present invention are attained by a radiation

sensitive compaRt biyokhemptirerniand theRatkary RpY P} 0ffnt Thaispadery a

pi gnment, ( | - resi ,02‘,)() . I;p;;mti | . and (D)

a phot opol ?n%érgg%%gndﬁgp:{"gn%%tag?% qhié@l?rz e os%&n(&;lg; elrgglp(&?v um dot

pattern formesttbereteentobm3imiger sitdskingnehish icausesd & difsplay spacer

and/or _.a black matrix on a drive substrate for thin filmtransistor (TFT)

col or Il'r5qu! .?:}‘S‘IE?aI di spl ay devices. The "radiation” as used herein

i ncludes visibl e diyéeeh at tR83e UpEbBYbRLCEahABt 2bkOBombak teI1Y 3R

radi ation, electron beans and X-radiation. Brief Description of the

Drawi ngs Figith thke soxieyramt fradiadplen rMersi v emdmep it Femaisedida he

erosi on ratgoof AofgteRAUd & B1alk nR:A E9rRERA ERLHOP: 8 <1 DEE Gy o
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 i1s 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



The present invention wlll be described in detail hereinbelow (A) colorant
The colorant in the present invention'is d& colorant 25 which contains a

pi gnent. The above pignent 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 ahd a single pignent or a m xture of
two or nore pignents. 30 The pignent in the present invention is preferably
a pi gment Waﬂherﬁgicmghfc@l@rpﬁ"em@pt%gtmo@@bﬂ@%’candthﬂgﬁ héme p&sistance,
particul arl tion resistance, particularly preferably
what cont aldyns c "&ene%rg%kg’g(?\%ér)ﬁm or nore organi c pignents. 4

Exanpl es of the mnm;nobljae:ksl afduskevant agee df aties peeebnasiftiént S6h- HS,

| SAF, | SAF-LS, | SAF-NS, HAF, HAF-LS, HAF-HS, NAF, FEF, FEF-HS, SRF, SRF-LM
SRF- LS, GDP”-]E‘CFbe‘F\P'!B%QaEP@r‘F\PQSErO‘Ph*élilﬁra@Li‘-ﬁi’!kggs@:éﬁcﬁépﬁf%nd MT; and
acetyl epe 5 bl ac d I nation
of two gr nor e) cf%%?gm fﬂr%%z‘ﬂxﬁlggﬁgﬁ’? oélhg‘%flﬁaﬁ (r:éargggﬁbbl ack

i ncl ude et jextslemdiakaasayesant WhebpaekentOifreFeidihsiesadtaxnda and

synthetic iron black, These inorganic pigments may be used alone or in
conbi nat i orPBR FRBiBFiHBr%e“ﬁH‘ﬁ%FWB&ﬁ%ﬁi&“ ¥hicthe( b SPBPFIEES EAPi grent

i ncl ude C0@GBﬂ%a‘h'taééhfcéfﬁih&taopi‘gﬂéﬂﬂp (@) BhUBHS AP d19ek@plS col or
index (C.1.; issued by The Society of Dyers and Col ourists), specifically
conpounds hée) rey ndie(ﬁtummrl@l aeirmecnd ((Q) R phnunbelymecllzatﬁpgrrent

Yel l ow, 12, C.|] | ow 13, C. nment _Yel Low 14 Pi gnent
Yel | ow@? ir@.ti? rPI g)Fn{ *’a%f“f‘oﬁf?ﬁm“zﬁg&el ofpay ni‘ngPItoR/aﬁEere |

Pi gnent Yel foinad., tEei:ebegneﬁt 3bekl ey dessC. landPl(GmEblts hfehhom%orﬁ I
Pigment Yellow 93, C._| ment Yel | ow 109 _, gnent Yellow | 10

C. 1 . P?gﬁﬁ}ﬂelﬂ(éﬂwri%b agk mﬁrtrw.@@nérwmﬂw%@ate &or [thinp gnent

YeI | ow 150 t | gﬂ'_igbt , C.
I . Pi gnentf%%n\}:ef?%f/vfig%ieqm‘ﬁﬁ I%?\gr?e}ﬁtﬁi "elg:(1 c]l.)’_'LStg)i C. lﬁ‘g%ﬁ\t%vm | ow 168

and C.|. Pignent Meé¢| tma@idtigh” é&s. uPegnbaregxamggladeﬁ @isible Pi gnent
Orange Oéﬂ@%i;#;.on @feravpf‘eig a%]i’atci'olri, ?Iagnv.ﬂqttra\rlo et (xstjé a i%nl,

Pi grren
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 inventlon is a colorant
25 which contains a pigment.

The above pigment can be suitably selected according
to the application purpose of a color ligquid 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.



30 C.I. Pignent Red 9, CI. Pignent Red 97, C 1) Pignent Red 122, C.|
Pignent Red 123, C.I. Pignent Red 149, C 1. Pignent Red 168, C I. Pignent

Red 176, C. I. Pignment Red 177, CI. Pignent Red 18 0, C. | . Pignent Red
209, C. | . Pigment Red 215, C. | . Pignent Red 22 4 , C. | . Pignent
Red 242 and C . | . Pignent 5 Red 2544 C. I. Pignent Violet 19, C. |

Pignent Violet 23 and C.I. Pignent Violet 29; C. | . Pignent Blue 15, C .

| . Pignent H ue amples of timggaerboR| beagki1inglude| fuppgaenblarks 15: 4

and C.I. Pi t_Bl 15.6; . +BLgnme n ! Pi n n 36,

C 1. Pl gronfTeheRh T8E RATCTR: BrBRent SB GoR -2 85ATCHE BB nolRr ikgun 23
and C. |. PigRerlsBNam, BBF, FEF -9, SRFQBHRI-UN ,aSRFILANGPE.,| ECP] graite Bl ack
7. 10 These organic pignents nmay be used alone or in conbination_of two or
Tore. Out pRRARNsasa) gERPEMBLGRLATES PGk | 2%IEF [3ndGHoaRd postaieae,

m xture Of 5L Pigment Red 177 and C. 1. Pignment Blue 15:4 and/or a mxture
of C.1. Pignent Red 177 and C. 1. 15 Pignent Blue 15:6. The colorant of the
present inventi onTheye cartorablyckemay beaased tadioes opi Dmreomb ibexmenes of

t he above extender pignment include bariumsulfate ) barium carbonate )
calciun1car85n§F8,°gi °C& basic 20 magnesi um carbonate, al umina white,

gloss white, satipxubpiesasd kndr ehakghhtc pRgMEneXLERLS thaameRkBoRRY be
used alone or in conbination of two or nore. The anmount of the extender

pi gnent i s PpRéckr dpicjude: getmnl) oxiges sush a8 drhitanidme Bhagker ably 5 to 50
parts by, weigh e-ﬁd‘l*ﬁa@%@ o%%‘;eerqq‘kﬂ A Hed 530 4 ﬁ%ﬁgclé"!ei ght based on 100
parts by weight of the total of a thée pignments. In e present invention,
the surface of thfhebevénorganic pigments may be used alone or in
combination of two or more.
Further, examples of the above organic pigment include
compounds classified into a group of pigments according to
15 coloxr 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



pi gmrent nmay be nodified by a polynmer before use. 30 The col orant other than
pignents is a dye, natural colorant or the |ike. -urethane-based di spersant
In the present invention, the pignment contained in the colorant is
desirably di spersed by a di spersant, 6 particularly preferably a

di spersant having an urethane bond (to e referred to as urethane-based

di spersant” hereinafter). A description is subsequently given of the 5

ur et hane- b&ssatl 28 4persant. The uret hane bond of the urethane-based

di t ] eral | d. by t f - R d R
ar e’ oncn arf o+ prnent T ERREET T e oY o refenShbrisTateht 28, <he Godt on:
organic gr mén€hyig1densied to a group having 10 an urethane bond or

anot her group). The urethane bond nmay be existent in a |ipophilic group
and/ or hydr®phi PigmgnduBluent i fed .i Rigment Ediuea f6- Kaskd BdigneavtsBhveor in

Fur t her Sone 12 ot Ur SHAERECOBRHE Ay fothE, PeTen P eBReng PRESLTRL Rano- based

di spersant.c Werpigment GBéenunetbane bogsendrereshssentcib.t hegment
~r et hane. ~based di spersant, thei may be the sanme or different. This
ur et hane- b3%ReRi tper3adtCnhy Beowght GREEN ZAPénic ) nonionic or

amphot er i ¢ @l Pyqhaxe Brakhi 98"8nBAged. 2018hehkUBLRR BBSednal ruct ure.

Thi s urethane-based di spersant is a reacfion product betweén a diisocyanate
and/ or a tr€iBochhgmentaBRllagkpdl aedt €r IhaPiggeathBdrokyl7.gr oup at one

Exapl 89 of t he QSR el il dugn by oheY b dhPEB.PARBRcE=sBRh a5 benzene
diiggcyanate6mbﬂﬁhﬁﬂbﬂéobeﬂwenerlmardLisocyanate and
bnzene-1, 4-di i socyanate; toluene diisocyanates includin%_
tol uene-2,4-diis talqgt’@\)ese 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, calclum 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
plgment may be modified by a polymer before use.
30 The colorant other than pigments 1s 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,



t ol uene- 2, 5-di i socyanate, toluene-2,6-diisocyanate and 30

t ol uene- 3, 5-dii socyanate: and xyl ene diisocyanates including

1, 2-xyl ene- 3, 5-di i socyanate, 1, 2-xyl ene-3, 6-diisocyanate,

1, 2-xyl ene-4, 6-di i socyanate, 1, 3-xyl ene-2, 4-diisocyanate,

1, 3-xyl ene- 2, 5-di i socyanate, 1, 3-xyleneé2, 6-diisocyanate,

1, 3-xyl ene- 4, 6-di i socyanat e) 1, 4-xyl ane- 2, 5-di i socyanate and

1, 4- xyl ene-pat i baxcly pated e rBtdip e ebl spexdantt hiavdogyam axre thegleydendr onat i ¢
triisocyan es .such €s be$ gne trij.so

benzene-1, 2} thQ?lg% Ob%ﬁzeﬂﬁeﬁxan tﬁ??%§g§§§h§?§gaﬁ&

benzene- 1:$éiéima§@@yﬁnate tol uene triisocyanates including
tol uene-2, 3. 5-triisocyanate, toluene-2,3,6-triisocyanate,
t ol uene- 2, 4, 5-t r ik SRSEFRELON ol §csitbseQuUent Ly | gh¥snnef cthe

t ol uene; 53, 4?§E{ﬁéﬁ XQQétﬁiége?anE°|“ene 3,5,6-triisocyanate; and xyl ene
a ng 1,2-Xy

tr||socyan es |nc e€ne-'3, 4, 6-triisocyanate,

1, 2-xyl ene- 3, 5, 6- -Jme @b Bond, afxymen&e&rfhr’feiuasanmmant is
1, 3-xylene-2,4,6-triisocyanate, 15 1, | ene- 3, 4, 5-triisocyanate)
T4y ene. 94mSEaLLY | SORYARAR ESArRY 10 AAEHILS R BnGAq Toc G 08 Rinese

di i socyanat g8 A0k Idd SPCHFNALES, wlaﬁcm%xala%ﬁa%d hofioRId @ Of two

or nmore. 20 Exanpl es of the polyester having a hydroxyl group at one
term nal orpohwpbeyewegaham agoup Whiicxyls gmmindattdoa lgrioapnhaxiiag ncl ude

pol yl agt.ones_hayi X roup at _one nal __or._.both. t nal s such
e oh o an NiY s hlafe Waha Ot A etler o titp Ly i aie B ey

term nal s) B& &0iyveherdh ag i i g?:cmﬁira@ev/loxghwo@mﬂrﬁ iggiophal  or
both termnals, and ponEroploIactone haV|n§ga hydroxyl group at one

terninal orceBtAlpedninathe uREtPargcbAseds SLspaTEaNteSrcid RAS AGiD

hydr oxy! o ohR ! 2R8B80k ThBALNL PREN the! TrBthiniUEsan RQlpRLENe
terephthalate aving a 30 ydroxy group at one term nal oth terminals

and polybutqhénéurehephbhalatemhaulngeahhy@rbmyﬂsgmawpb@tammauaaﬂnmmﬂ or
Do {80 PEhE RERFREnBhYERh RN DHERR oo TEF e EgHERE, 2
alone or inpbéRAabi Agki eRigtehtO18r tHRr @rethane-based dispersant, they

may be the same or different.

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

20 or fluorine-based structure.

This urethane-based dispersant 1s a reaction product
between a dlisocyanate 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-dlisocyanate;
toluene diilsocyanates 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,
l,2-xylene-3,6-diisocyanate, 1,2-xylene-4,66-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,



The uret hane-based di spersant in the present invention is preferably a
reacti on product between an aromatic diisocyanate and a pol yl act one havi ng
a hydroxyl group at 5 one termnal and/or a reaction product between an
aromati c diisocyanate and a pol yl actone having a hydroxyl group at both
termnals, particularly preferably a reaction product between a tol uene

di i socyanat e and pol ycapr pl act one havi ng a hydroxyl group at one term nal
and/ or a réactixnlenedict-dblpecyerate abfuene dii socyanate and

pol ycapr ol act on ving a_ hydroxyl up h tegm,nals. The

ur et hane- baset @i;%éé s_gh€1 %%ﬁs%%y%ﬂ§?§0t eﬁ?@@i%@ %%yq_)b%e or nore of the
eXlStenCG(ﬁriiﬁﬁﬁy&hﬁtéaihanubd arbﬁat;bree&maaby;ﬂatdsvghaﬁ,agnlne val ue
and voltage 15 retention. As for the exi stence of insolubilization by a

heat treat rReftzenmhehrihtoayennbne- bagéuddngpersant is heated at preferably
150 C og ”tﬁeen?é"i?é-ejr55e%—efg?g%oéggnﬁge%geglztgﬂ%égiﬁ?;g{-;@/?glsgg’:‘g%ﬁ% es or

nore) nore preferab 3 m nuf es, econes 1 nsol ubl e
in a pol ar @0l vieshzeniehl1 a3, 8- birtli sethahbteranbdeenhl, Nrdiseclphatetsanm de)
N- et hyl pyrrol j dope or but yrol act o As for acid value and am ne val ue,

[ - ne.
t he urethaﬁ@yﬁﬁgﬁﬂnﬁiEB%P%ﬁﬁf2h33563§$F§8FYaPP$ean aci d value of preferably

5 25 to 25 yaSEhE-28) 6-RrelgbaPhiabel 0O+t E2uBHKOL 4, 80dr3R s8Ry BRaYR!, Ue Of O
ngkKOH/ g, or (ii) an am ne val ue of preferably 5 to 25 nmgKOH g) nore

pref erabl y ®oleenre-kykObf §rihdoarnanate . vabdyene -G ,dykorrd. L socyaamade(i i)
i ot natd: bavet o Sfeflahe® RerTubt BraRere s i a b Re S oRaBRres by (ne
foll owi ng nehbpdaohg8®, 2o-ay1eBESS, BN, 6Lerallshcgan¥res, nore. met hod of
measuring voltage retention: 1 wt~ of an urethane-based di spersant is added
to a 9 1l,2-xylene-3,5,6-triisocyanate,

1,3-xylene-2,4,5-triisocyanate,

l1,3-xylene-2,4,6~-triisocyanate,

15 l1,3-xylene-3,4,5-triisocyanate,
l,4-xylene-2,3,5-triisocyanate and
1,4-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



sol ution prepared by dissolving the conponents (S), (C) and ( D) in a
solvent in the present invention and the resulting solution is applied to a
substrate having an indiumoxide ( ITO filmon the surface to forma 3
Eun-thick dry coating 5 filmwhich is then exposed and postbaked at 200 to
250C. The voltage retention of a liquidBcrystal cell assenbled using the
obt ai ned substrate is neasured at 60 C for a retentiont inme of 16 . 7 ns .
Wien t he existreiralpmaymbel uped adaneofrbin gonbdmnatd oy efittiwhox merd. val ue,
am ne value or vglta ti f er d disp niilp the
present inventi o(ralllhseaﬁlgét ?‘églgt Iﬁ%gg oc\]‘/]té %yn%ﬁ?g%, “P%i’g& sgtnﬁ:cg‘lr’igh\{hﬁ%’%h
occurs in the prefetavlysharesetiofaprbaugtenkyeeaddfcdrombktstrative
exanpl es of the urethane-based di spersant 15 having at |east one of the
above char a81£59gYaRabeopBAt ReBOLWepGHENEORAELBBAR| PYRTAXY ADIECPPOBCt S
such as ¢EFKA-4 @m}w ( 1 1 I ( -
Ltd.) ar?d D@%%g% on %%uﬁ%%ge%ﬁﬁtég)ﬁdﬁﬁ%%&%gﬁt gg\%ggggkﬁogloecul ar
wei ght i n téthsocfaftpobpdt ur pndylbvtbeeabbriéngatetydsokirlhgroupabter)
measured by, gel perneatjon chromatography (GPC). of the urethane-hased
di sper sant \’%UP h'gefﬂ”e%% i F&T‘?%g’fls}p;#/l‘eeffe?%%wgy? GGGCttg‘%O?ESg)mEDre
preferably defPfehOa 2bN¥he |di MM and YR YicAprohiRe tnet hagengased 25
di spersants nay be used alone or in conbination of two or nore. The anpunt
of the uretfdr¥dBRsEl Freperabmne Lemimalynd (Pr a5 regctd@npRFPIURE wei ght
, hore ef 1. t.0 4 r I , ref er ahl 0 50
parts bl&r 306%1%%? agoel %ﬁél%%%?@%& W%T{HSE’QIW‘&@%%@% i‘xg%% Ined in
t he col or ana. hyeaxyhegapupnitobotthe teretihais-.based di spersant is snaller
than 0.5 part by ight, the stability of a pignent dispersion may_| ower
and when the amuﬁeﬁﬁrqt&?w%qﬁﬁp %@Wﬁ@%g%?ﬁtﬁhéaﬁﬁmw such
as devel Opahh%{' bXe o#Omekel B2 eBLALREIteAGAbIFOA nERNGLLEI1YE aEAFRODY 20N MRy
be inmpaired. Tn the present Invention, a dispersion aid nay be uséd in
conj unct i onheathtreetoegter agdd valniee abdne Viadmer €ngh veiltage for
exanpl g5 2 ggggg iggt hal ocyani ne sul fonic acid conmpound. Specific exanpl es
of the asoov %er pht hal ocyani ne sul fonic acid conpound include copper
pht hal ocyani ne suh§ofot ahedextieppatepbfhaheeyabingzardon b auhkearate, 10
copper pht hal oc¥ani ne tetrangt h%)lbammni um sul.fonate, copper _phthal ocyani ne
[

tetraet hyl afkBRBAPSul FBRA: EhectppERapRT AAF8e yAhFRRT TR T &l A5Rd &foni um
sul fonate, peRpRraBlyNakeeYaBrNRotEl M'Aote PhAEYE | 153 sl Pyt ffd
copper phthal ocyani né tetra-n-butyl anmoni um sul fonate. 15 These copper

pht hal ocyanpefegabdlyi 3 O0adithudes@rdoneay Mereanefaratelivr3q ke dhhi nat i on
of two I The f e, di S| .4 LS, pref Y. ts or
| ess byﬁmrg'ﬁ?‘?tﬁgfegg?gg%%g P;‘%Bg%g’??é %ﬁg?g{églgylﬁe%ﬁfﬂwstgﬁl%ﬁég%

pref erably Ssupartas or N-@imdthyieioraniaked NO/N-Idinethylacetamide,

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 B 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 (i1i) 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



20 parts by weight of the pignent contained in the colorant. B)

al kali-soluble resin Any al kali-soluble resin is acceptable in the present
invention if it serves as a binder for the colorant (A) and is soluble in a
devel oper, particularly preferably an alkali 25 devel oper) used to forma
spacer or a black matrix. The alkali-sopuble resin in the present invention
Is preferably a resin containing a carboxyl group, particularly preferably
a copol ynersqlwtben yrayarediyr dedsbdvasg” the ompomemois-(BInt §iC)i and
copolynmer™ herejnafter) of an 30 ethylenically unsaturated nonopner having
at |east on€Ptamb&Friyeadpint @5@?%‘?%‘?? drvengon and, e resulting

group- cont af *@BiHﬂiﬁuéﬁf:F?eH‘)%”ﬁrEuﬁ?ffhﬂéfﬁﬁ{rln NdnafRhiéh oxide

copol yneri zabl e et nically unsaturated nononer (fo be referred to as
"anot her unEHTO} af £tin neamoygtes "surfldcderceifitaint @r 3) pm-Ehdigkl dsyototabengar boxyl
group-cant ap nj ng unsat urafed nononer .i ncl.ude satyrate noc oxylic
Seds cqoh HLLARTRR SETHRCh RRRRF oM AsacPasthRRednAs delqtesasere!

a- chl or oacryhé & AYG 2PEt 6Hh PLSRICF @QiGuideesit a1 ed1di KuMBded Gsafigds
(anhydrides% such as malefic acid, malefic anhydride, fumaric acid,

i taconi c acthe Pbhabred awpstrate, leinearwird akidd” CifioradorréeRtAPari de
and nesacon{gmgcgg;1E9§aﬁgrated pol ycar boxylic acids (anhydrides) having
three 10 or nore carboxyl groups; nono(2-acryl oyl oxyethyl)esters or

nono( 2- met hacryl oyhexyehdyéxestenseobfainsapobyikezarabhebygi aanbaxylic acid
such as nnnoéz-aerﬁloonxgethﬁl)succinate,

nono( 23fet hEERPFEBERExyRELG | YaLEE: NN MBS - MAThASS FetRA o RE at e

and 15 mono{ga"akBanakko¥hLAvEeEn EpkRithha! Ahe tnah AU LD RRAMIGEHT ol act one
nonoacryl ate and w car boxypol ycaprol act one nononet hacryl ate. These car boxyl

gr oup- cont afathgféeryreni 2bove comditien edmage mlricking Mhigle@cau@ife or in
conbi nati on, gf le f wth t-her. rated nonomner
18 tggvﬁﬁgfggoggg%ﬁggxsuc% T vk gﬁ%%ﬁggﬁéi y s#ﬁrene)

i ncl ude aronati as styr
o-vi nyl t ol uene, niviuytratieeexgmplies/df dhecnmeetipanblbasel gispersant

o- met hoxystyrene, m net hoxystyrepe,. 25 p-net hoxystyrene,

p-vi ny bz JPREDHy R oL RBT E A00E (241 (B (IR GRARARHe Dhide BrpRsTedes
(derivativeghciugl 8smheeeRe189dadalPibye ittt d/BRhUAS Bk LA ORNM | C
acid esters such as nmethyl acrylate, nethyl nmethacrylate, ethyl acrylate,

et hyl met hadily(EFEA fhemdepll sadr.W.dt.e DPisperdyl (FYKréiheacr Woat.e Ltd.pr opyl
Thut gl acr Rar BTy el et LAyl ate, sec-butyl
met hacryl ate, t-buhgl watghkaheerbgeuimplledRilbac Welight, 12+ Redimex et hyl
acrylaif% Znggg%xr%%gyktge%gag£XLg%ghtedigs 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



2- hydr oxypropyl acrylate, 2-hydroxypropyl nethacrylate, 3-hydroxypropyl
acryl ate, 3-hydroxypropyl nethacrylate, 2-hydroxybutyl acryl ate,

2- hydroxybutyl nethacryl ate, 3-hydroxybutyl acrylate, 3-hydroxybutyl

nmet hacryl ate, 5 4-hydroxybutyl acrylate, 4-hydroxybutyl nethacrylate, allyl
acrylate, allyl methacrylate, benzyl adryl ate, benzyl nethacrylate, phenyl
acryl ate, phenyl nethacrylate, rnethoxydi ethylene glycol acryl ate)

met hoxydi ettiy| the gbyadhederhndiayianesenaihdNgt cpmphgishongmpyobeacryl at e)
10 et hoxytrieth ne glycol nmethacryl ate, nethoxydi propyl ene gl ycol

acryl ate, nETRd% % ﬁpropylene gl ycol methacrylate) glycerol nonoacryl ate and
gl ycerol rnononmetinand presedisthvént €6n¢al ldaspeirsiaei diamapdvkeast ers
such as 2-am noet hyl acrylate) 2-am_noethyl nethacrylate, 15

2- di met hy| ak® n6eBAYRCEEPH| Ui Eh Bhai ARERPFARM ot hyl rnethacryl ate,

2- am nogy opy! acr ?tgbogéaﬁ'lgxﬁgfé’i)%ﬁ HEANAC! VEBE Cox2nflL ot kaag*,eepropy'
acrylate 2- di met hyl am nopr opy acryl ate, am nopropyl acrylate,

3- anlnopropyhthaibayayﬂabesu&fdntetbyhancnmpbupﬁl acrylate 20 and

3-di et hyl am nopr pet hacryl at e; urated car box lic acid ci dyl
esters such as gl§£¥3§ﬂfl‘éc‘?’ﬁ'§? rﬂjfu iﬁladﬂﬂver’rﬁf’ﬁ&&ry BFQME&?BB Bic acid
vinyl estergu3¥phias a¢i@yborpBLAle i nkllde RIoPPed@hntnaticdilardlteyr ate and
vi nyl benzoate; unsaturated ethers such as vinylnethyl ether, 25 vinylethyl

ether, all ySglliondyl agtider capdemephidallogiyypaiime aemwaumnmfomyueuq .de

Commous, SHERoRS ANGHS CUELIH o TR ARRENY i S, SR GREC S T €

met hacryl anpﬂehaaoeblamaec rgltaiaiet &y dmionycin syatfopla td) awpfean de,

N 2- hydr oxyet h}/1 met hacryl am de, N-nethylol acrylam_ a and N nethyl ol

net hacr yl anPBEf adoSyBEiPey tad TRa e PROPYS SRR 1ym RO Eey ISHRRSH i de,
N-phenyl mhﬁ'tﬂh@.%cy@'n@.nl&ygéeﬂip!ﬂeﬁ.’fbpgﬁhﬁh%;duﬁm %ﬂ@ﬂQ{QWWper ,
mal ei m de p- hydr oxyphenyl nal ei m d N- o- net hyl phenyl maleim e,
N-m et hyl phibialegygindinge t eng-mebiwtydianman iy auﬁfoel)aw-o rret hoxyphenyl
mal ei m N-m e X%P N yRh

ali phat:j% conj uga#ﬂg él gﬁgég Ugh% fggggg‘f’adlgel%%p'?‘?o%ggﬁe ar'1n °

chl or opr enemagn b enaclec@ @l @b s;xhaw RN ITA RN Y00 Wwal roatl inddte .

nmonom-t hacr yl oyl rou at a termnal of the nolecul ar chain of a pol yner
such as pol ystyre %W%Pﬁy?h%@ﬁ%i%ﬁiﬁﬁiwpfﬁéﬁﬁ’&&%?é’taé-"t

pol y-n-but yhracdyd %Tyewef?eﬁif '?licﬁ‘ét iﬁ:e%ﬁ:gﬂﬁﬂrﬂ@b‘ér@%dm?@e\é%‘ B?Wl%htl,o These
unsat urated nononers may be used alone or in conbination of Two or nore .
The car boxymughompreonrafﬁrhglrzo@maﬁm 43 lgast byuweightybasedermiligo a
COPOL VIR (bl 1] G @A Snco oY S aanta] o conglarer (1)
her ei na erf car oxXy contal ni'ng unsat ur ated nonomer
cont ai ni ng aer)ylalmcaam-&oamﬂm msztl}mcryl ic acid as an essential h conponent
and optionally nono(2-a-~ rx ¥I 0X eﬂ'lyl ) succi nat e and/ or

nmono( 2- ni et hacr yl 8)For{EshY QEIE inatesind g #rcsptabls ignthepresent

sel ected' fr QR & 1rOUR §RNSeBvEE%GSla %Mdaéle’fo'imtﬂﬁl caﬂs%ﬁ%epmx%

met hacryl ate) 2-hydroxyethyl acrylate, 2-hydrox' ethyl methacryla enzyl
acryl ate, béﬁzyblu’eihatn)a de%?lphenyIpmt:wtal@rl!pbemflemlb'aenwm@li

gl ycer o) I at e, r ol . mononet hacr | at e | _al ei mde,

pol yst F2ne %&r rﬁ?ﬁdrre‘%é/dc po SfethyiP et acryEl atle?a %crorr%nofre

Illustrative exanphesafixahe-eankbiyl rgsaupinovhai ﬁlregeﬁapnhwﬁfiéﬁ)is ncl ude
copolyners and terpaolyners (to be referred to as "carboxyl group-containing

copol yners PF&)f'eriﬂ’(PerePe‘ferﬁa"f’t SPptadpdngsa LarRARANBFOBP - (Rt FhGiel 3T 1L
act di benzy| pBHehANY bl dho 10| ¢ B e Hing TR ?éfggﬂacﬁ@sgd-‘ SdY8&Rp( benzyl

(meth)acryl at e, terpolyner of” (nmeth)acryli enz
(meth)acryl @U:@’q@olqm‘ttwienmgrmnpn&ymm‘? hamlimaaftmtyn@f ah (meth)acrylic

e S S e LATE B st o

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”



group-cont ai ni ng copol yners (I1b)" hereinafter) such as a tetrapol ynmer of
(meth)acrylic acid/2-hydroxyethyl 5 (neth)acryl ate/benzyl

(met h)acryl at e/ pol ystyrene nacronononer, tetrapolynmer of (neth)acrylic

aci d/ 2-hydroxyethyl (meth)acryl ate/ benzyl (meth)acrylate/ polynethyl

met hacryl ate macronononer) tetrapol ynerniof (neth)acrylic

aci d/ styrene/ benzyl (neth)acryl ate/ N-phenyl 10 mal ei m de, tetrapol yner of
(et h) acr ylhereinalf séy) ene/ phenyl (neth)acryl at e/ N-phenyl nmal ei m de, and
tetrapol yner of (meth)acrylic. acid/glycerol .

Tono( et h) acr yl atSIRRE TS SN BRGTRADHIY LOmole. SoRteIRsnpBpsatepaed
referred t ogn@fomé&R’ PRYYhadSuflsa¥araeREanBhBeaseRRYY TR 8chhs) sukdr @isnaf ter)
such as a pentapol yner of (neth)acrylic acid/styrene/benzyl

(nmet h) acryl aceyNiphaoyd . methatd¥lpol astidr epzotadicndsdder, pent apol yner of
(meth)acrylic acid/styrene/benzyl (meth)acrylate/ N phenyl

et 1 e (ST SROPHIRCHEERECASREL BR90 CHAPAB NG BORETITRIAG: of

(net h) acryl accachbeiglyeenei @b qadhyfdmtdeac sylcht asMpleiylacia, maleic

mal ei m de/ pol ystyrene nacronononer, Ngent apol yner of (neth)acrylic

aci d/ st yr enerprérjfae( iy Ete Acdite/ AL pRERYF #@l @i fitfaqidis aehi@ride,

nmet hacr yl at onpL )y 254 y a |.i i ly.cer ol
Tono( et hy cet VT ar ey ek e ALORTLY MRk A1 W GRS bndE Mot

pent apol yneansétGmatbgapo¥ycarbokglicyaetds (anhydrides) having three

o L) SR ISR Y PR SR G L o
nono( et h) agexb abemetnaeren BenoXyetiRl) batie s ol i Ry 1 yiRiai Zarie

pent apol yner of (meth)acrylic acid/glycerol

nmono( et h) a@igpabexyleariPsush ag Reprf dcperyloyiopyetiy I sacsiinade ,
pent apol ynex n i

aci d/ nono[ 2’-“??71%{ %;@%E%}?g% (%')? eltoﬁélijtggcl isr‘llgtcé'i'f’g?ltfc’er ol

nono( net h) amoybakeasryleyaobiyetay)) phitvdladiatedandent apol yner  of

(meth)acrylic acid, glycerql nono t h).acryl at e/ styrene/ N- phenyl

mal ei milde/ pBPvgﬂﬁrE‘ﬁghécﬁé{&PHr}&w%%ﬂaﬁg*%@rh%| WY of (neth)acrylic

aci d/ gl ycergl t (STo1Y) m{;jy i m de/ pol yret hyl

met hacryl atg ﬁagg?g%ﬁ%%n e‘%é%{)l ynedr%s (to %een%{e erred to as "carboxyl
gr oup- cont aivricag boxqyplolyerap dldEc't drey enoreinethacrylats. a 10 hexapol ynmer of
(meth)acrylic aci r - hydr t -h).acr. /.

(meth)acryl at e/ N-'g %Iﬁél 8rgngf’§| ng?églﬁyg%%‘gzéﬁa%c%5%%%%%9%§xapol ymer of
(et h) acr yl uasaeidatiedr roabhelgdnay)ied uded riomenoryint edriteiaytion of

(meth)acryl atej N-phenyl 15 nal ei m de/ pol ynet hyl met hacryl at e nmacr onononer)
hexapol3fher 8P Pref®F&cryl i c aci d/ styrene/ 2- hydr oxyet hyl

(met h) acryl at e/ phgpympl st Bra¢hyl ahetblerhentla tiiadicd GRS tiHANe
macr onononer, and hexapol yner of (neth)acrylic acid/styrene/2-hydroxyet hyl

20 (net h) aceyomasichwAplyl( rempbuods| such Naplatysrena ai-metdiyics tymeney ]

met hacryl ate _ r. The jzatj ¢ ' of the carboxyl
gr oup- cont a?nﬁé%@gﬁur a 'ey]ﬁroiglmr&ﬁtr%qﬁe %%‘&ﬁ%‘?%’ﬁ% cont ai ni ng
copol yner i p-phdbtiozitiyrend 0 dhetiPoxystveretfe preims b yydbyiend) W % Wen

t he copol yneri zati on proportion of the car bOXéL%gI‘ oup- cont ai ni ng
unsat urd ed PrBRSROXYSEVHANTG o P THAY PR 210 |2HP$F 132 n an al kal i

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,



devel oper of the obtained radiation sensitive conposition rnay |ower and
when the copol yneri zation proportion is larger 30 than 50 wt %, the forned
pattern may fall off fromthe substrate or the surface thereof may be
roughened at the tinme of devel opnent with an al kali devel oper. Mw of the

al kali-soluble resin in the present invention is preferably 1,000 to

1, 000,000, nore preferably 5,000 to 16 100, 000. In the present invention,
t he al kal i - 3chyfrexypsirpylnmagriydateed 2ahyde oxy prepydnimietaacny leftte,wo or

. Th f the alkali-salubl in . h 5 i i i
referabl y 0MP8rSxB80RRx Soty TRt Egne HRArERI el P B v S par s by
Vi ght based-p@atefybatys Brryaiadlet, Qf-ny®e oeibutdill Mebhadthatidle anount of

the alkali-soluble resin is smaller than 10 parts by weight) alkal

devel opabi | 3thygapxybudyl acrylats .n dadydnexybutyl methacndake, be

produced in,an ar t her, than att ern form portion_and. when .t he
anount i%s Iér 8‘83@%3%"%?’& °5%+$§gby‘* \%é’l d:rﬂg‘)y@tuhr{g'lc@%%llé%ﬁ:%?g%ﬁ’ (?frhtﬁ‘e
col orant rehatrpiaky,l @uaK3, M@=ty lidtdRbdirzyl fddstldtd 0 wddAin t he
targeted color dens ity of a thin film 154%2 pol yf uncti onal nonomer
Exanpl es of Mehbaggryeitct PHEAY ImAtFidd sy BRePrle HPasRERY®N i ncl ude

di acryl at esmérﬂgf:g(iy‘ﬁﬁfe%%ﬁ)é'n@ &fy@&l@d&?l% ,%é!‘éﬁbx?&%tﬁ?lﬁh@ﬁl%ﬂ' ycol

and propyl ene ycol; diracrylates and di net hacryl ates of pol yal'kyl ene

gl ycol suchmg@hasrydiaket.hyiedhoxytycis t renm | ghrepy | asry gt ol ;

pol yacryl at es,and Rpol.ynet hacryl at es . of ol ri ¢ al.cohol. havi 3 or
o o nyAf ox gt BesRE TRARG gl ERa he PhBCRY NS L pehriiRl P R e oL
as gl yceri ngiyicoTetattvalayeopaies hqaeyd faropyIdrie| g Bynch Ui meri#erylaeeé ol ; 25

ol i goacryl ates and ol i gonet hacryl ates such as pol yester, epoxg resin)
ur et hane r eSf¥cedlody MANCAGEYIAYe ML FHETIF Shd"eprrethaesYtatel acryl at es

and di et hat%%'aacmt% @Hﬁ&ﬁﬂé‘%cﬁ%ﬂ%’éﬁ h POL YOBL Sg.$44¢ Na &S

pol y-1, 3-bu i ene havi ng a hydrox group at both term nals, polyisoprene
30 havi ng aZzhpaddavodtigrlowgegtldns h 2-aminee thyhdngohgeoplatect one having a

hyd at bhoth terninals; tris(2- t hyl ) phosphat d
(11 52 ARt ndc s R adre e St Rt e
nononer s, paletdactyifte, lamiitbPEépyEt ey Vd0é €52 0dmendptypydri ¢ al cohol

having 3 or nore hydroxyl groups and dicarboxylic acid nodified products

t her eof ar eMe3AGTIER s ZndHie thY BRMiRORFOREL IFPEY b2 bPane triacryl ate,
e or o P SRR LGP o B! B ol SRS g ee.
pent aer yt hr iX-@mitromoryy hine t haeaylate ,a8k dimetihfylesipopdoplylodcrylate
pent aeril(t)hriatncg :st—rdiirxrneettqgflr%lertxc%rgg{r]i an?é l%a%:%ﬂxte; unsaturated
carboxylic acid glycidyl esters such as glycidyl acrylate
and glycidyl methacrylate; carboxylic acld vinyl esters such
as vinyl acetate, vinyl proplonate, vinyl butyrate and vinyl
benzoate; unsaturated ethers such as vinylmethyl ether,
25 vinylethyl ether, allylglycidyl ether and methacrylglycidyl
ether; v]inyl cyanide compounds such as acrylonitrile,
methacrylonitrile, oa-chloroacrylonitrile and vinylidene
cyanide; unsaturated amides such as acrylamide,
methacrylamide, oa-chloroacrylamide, N-2-hydroxyethyl
30 acrylamide, N-2-hydroxyethyl methacrylamide, N-methylol
acrylamige and N-methylol methacrylamide; N-substituted
maleimides such as N-cyclohexyl maleimide, N-phenyl
maleimid:e, N-o-hydroxyphenyl maleimide, N-m-hydroxyphenyl
maleimidie, N-p-hydroxyphenyl maleimide, N-o-methylphenyl



tetraacrylate, pentaerythritol tetramethacrylate, 10 dipentaerythritol
tetraacrylate) dipentaerythritol tetranethacrylate, dipentaerythritol
hexaacryl ate and di pentaerythritol hexanmethacrylate. Particularly preferred
are trimethyl ol propane triacrylate) pentaerythritol triacrylate and

di pentaerythritol 15 hexaacryl ate. Theses pol yacryl ates, pol ynet hacryl ates
and di carboxylic agid nodified products thereof are preferred because the
strengt h ofmabeimb aLanmpmethymphenhlghalbhmlaarfHcp sethylpheaydf the
pattern is excellent, and a stain and | m residue are ardly groduced

in an area Brheimsde: ot REtRS¥YBRANY rﬂFﬁSlBBPFvoH mTfg thp¥yRhen

pol yfuncti opa e iRA QEEﬁdnﬁypbﬁeHﬁsﬂyﬁhQBQlOha&@lﬁﬁﬁ%‘n%hh%% a?fid wo or nore.
The anpunt of the polyfunctional nonomer in the present invention is

preferably gonousegepadnsnby ﬂspghas ﬁnﬁebZEaﬂdeﬂ@nabﬁpDZ@nmoa@@o parts by

wei ght aseq?fn 100 a rts 8 gh% g% sol ubl e resi,n &89 When

t he ano B ?ﬁgpﬁs flf uRRE BT ﬁ%’ﬁ%ﬁ;s' Iaéfnomz?r?rglﬁgr]tg pvvei ght

, the strengfmcmedHdAGA SDeHBEEE: théﬁ%&n%léﬁrtmdmdlé@ﬂ\ﬁér%ffh@i\ﬂﬂen t he
anount is larger than 500 parts by weight , alkali 30 developability may

| ower, or a°§ta|H0&HGth§UPhIﬁﬁr@9#&@6Y#E@ebeppﬂdmﬁ&gyllﬂqu¥§ﬁ§a ot her

than the p t g%qt n, part of the
above polyﬁéég§m Hh@%&%%rgkggtgé Eﬁ@?fl u?ﬁghb %ﬁ% ‘monof unct i onal
nononer. Expopyes- qhtyhemﬁmhabWWMHuuudndﬂyumyylndxﬂnxkacarboxyl

gr oup- cont ai ni ng nsaturategpgggggers and ot her nsaturatg NMONOMEr S

enuner ated for t hEh&PRapPPSE BEPRMETERMaY by §5&4, 398K A8x ¥ Fr opy !
acryl ate, 2:5M8a8%%13nPRENGBP P WorEet hacryl ate and M 5300 as a

comercially avail apl e product (trade name, manufactured by
The carboxyl group- contalning copolymer is
particul?rly preferably a copolymer (to be referred to as
‘carboxyh 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-a%ryloyloxyethyl)succinate and/or
mono(2—mbthacryloyloxyethy1)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
methacryllate, phenyl acrylate, phenyl methacrylate,
glycerol| monoacrylate, glycerol monomethacrylate,
25 N-phenyl#aleimide, 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



Toagosei Chem cal Industry Co., Ltd,) Qut of these nonofunctional nononers,
preferred are 10 nono(2-acryl oyl oxyet hyl ) succi nat e,

nono( 2- net hacryl oyl oxyet hyl ) succi nat e, w car boxypol ycapr ol aet one
nonoacryl ate (M a300), w- carboxypol ycaprol act one nononet hacryl at e,

met hoxytri et hyl ene gl ycol acrylate, netiaoxytriethyl ene 15 gl ycol

nmet hacryl ate, mnet hoxydi propyl ene glycol acryl ate, nethoxydi propyl ene gl ycol
met hacr yl at(@neth aycrpkyt &8/ pbkyoetpy bpyethecyydateamdcromonomer;

2- hydr oxy- 3- phenoxypr opyl  nethacryl ate. .The aboye nof unpti onal nononers
may be used ‘g i§%?8¥ Hteohﬁlﬁéf?ﬁﬁegft?mﬁsyrc gxy¥he anount of the

nnnofunct|c§§g HONBLini8gPESHEL ¥s901¥h Yo Aerkeagetapy) € Qbﬁfﬁéaﬁ|y 50
w % or | ess béggg on tﬁg t%tal£§f§§ées @ w?unctfona nnngngr and the

monof unct i cretraponbymer 08 H‘D?tphocnmbnyrremlgdﬁrbmdrnkyeabuﬂ The

phot opolLyneyi zat { on_i esen Lavent |on is_a conpound which
fornms a tivép%€%2?3§Y£3%32%5n6¥ ?ﬁ eﬁBFy F¥5&PFon of the above
pol yfunct i anadrsmenNeREr ( C):eaﬁdpamyﬁai-l elﬁal(}nystusaérwmef deda@i/onal nononer,
30 such as a radical, anion or ration, throu%h its deconposition or the

cl eavage of2 TREIReRUCLREH ERBERIAETYERLRYPERZYE {MEtPABCEEdRFREr i zat i on
it ator | pglyidechyt rhdgRal echasednserBAUIdRe-OTULAdsINRNG 2 benzol 1

bond, ot her y ra |ca generating agents and cofrpoldnds 19 haing a
tr|haIonethymeghmaprfmécbacmddatytenbabedzydnwmamdsacrylate/N phenyl

i ncl ud -b | h 4.4' 5, 5" - k th bonyl phenyl ) -1,
Encbylﬁﬁdaiﬁ%ig ggegr §%g£8hﬁﬂﬁ€n9?)?ﬁe%%5%%§& &fraﬁrggzgtggiygasggn;Iph
enyl)-1,2 Qewyseg%ﬁe?phehyi(ﬁmeﬂl.§>aeﬁﬁﬁavé)n4pﬂen§1Snai@uhamerawa1 - bi

|n1dazole 2,"-bis 4-di chl or ophenyl -tetraphenyl -1, 2' -10b|n1dazo
l e, 2, -b|s(QEHIGPPlenropépN@ﬁyhﬁa¢r¥119 Srcideigdysleaeld] - 1, ' - bi i mi dazol e, 2,

_bis(2 broqﬁgagPé %h§FéfF§B%8A E%%Bgz #Pé“ZlFHATAI% Ie 152, - bi s(2, 4- dlbr

onophenyl)
and2)' -b|s(ﬁeﬂtﬁpbmyhemsnmhenpb)réféerﬂStote&raphmmﬂxym) -bi i m dazol e. Thes

e biim.dazol e-based co unds haye excel |l ent20souhiiity in a solvent, do
o T O T CTEP R AP aIRd g, CRe TR e e AR INACRaT 1o SHALIAR (! o
have hi ghseﬁéht&pbiﬁ@é la,lfghm@%t)ra&g()llfdllacndrrm@wﬂamretl on by
exposure with a sm anount of energy and donot cause a curing reaction in

an unexposeﬂmﬁéhﬂﬁ@ﬁYQETﬁdNepbﬁ@yk %bm%@ﬁgPQiYﬁ¥3¥@@¢m@ﬂ&ﬂmﬂﬂPN%F
clearly div re r vel.o nd an
uncur e)(;por Pgﬁghgw %b"%%i g%ettgﬁl i t@ﬁ' &&dﬁv%& betqﬁzrgrlgbyr nakng it

possi bl e to(hatnuaargxaequnbhpaynemﬁnammiﬂammﬂnm&&h@g.pemmadnxmaqﬁut and

undercut 30The above conpounds haV|n%_a benzaoi n bond and otheropt tally
r adi cal?%enBPaEPRG RYER s PERHARESI™MT (hetn)acrylic

droxy 2- ”EthﬁkdlszﬁQﬁbg 111%@&m33brylate/NAfhenyl
propylphengl) 2- hydr axy- 2- met hyl pr opan- 1- one

-hydroxyeth@i ?9Wéﬁ§VPP@Mﬁﬁmﬂ9@FhZﬁﬁmﬂﬂRBQGQRMuﬂentaPOlYmer of
(meth)acrylic acid/styrene/phenyl (meth)acrylate/N-phenyl

maleimide/polymethyl methacrylate macromonomer,

25 pentapolymer of (meth)acrylic acild/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



20 1- hydroxycycl ohexyl phenyl ketone, 2, 2-di nmet hoxy-2-phenyl acet ophenone,
2- et hyl - (4- met hyl t hi ophenyl ) - 2- nor phol i no- 1- propan- 1lone, 5

2- benzyl - 2- di met hyl am no- 1- ( 4- nor phol i nophenyl ) but an- 1lone, benzophenone,
3, 3" -di nehyl - 4- met hoxybenzophenone, 2, 4-di et hyl t hi oxant hone,

4- azi dobenzal dehyde, 4-azi doacetophenoriy 4-azi dobenzal acet ophenone,

azi dopyrene, 4-di azodi phenyl am ne, 10 4-di azo-4' - nehoxydi phenyl ar ni ne,

4- di azo- 3- nechdxpdnphenyimetrihiecryloyloxyethyl]succinate/glycerol

bi s(2, 6-di met hoxybenzoyl )-2. 4, 4-trinmethyl pent yl phqsphi.ne oxi de, di benzoyl,
bensol n | soBURGMEERAPETK A EAFEITEBE N aBRE Y in BRI AR aRy | pyr vi i urm
perchlorate e£§aﬁbgyﬁggvgfcQEQQEDQQIQQ&bHQCQdLHdrydyﬁghhy| group incl ude
1,3,5-tr|s(Fr|ch oronet hyl )-s-triazi ne,

1, 3- bi s(t ri vhholwethlpicrydate/styseostdinphenylt madeimdfe/polystyrene

1, 3-bis(trichloronmethyl)-5-(4-chl.orophenyl )-s-triazin .

1, 3-bi s( ri@ﬁF598ﬁ39W§F§-§P Pﬁ@Fﬁ@?@Hﬁb yff?éyFF%Qﬁqig%ﬁﬁ and

1, 3-bi s(tri akhayengicayol- Mopd-(RRith)arRamte)/styiddnziNighemytl of the

conpounds having a benzoin bond, other optically radical generating agents

and conpounB8lgafids/@olymedhyde Mpthagryil@ te macromonomer; and

2-hydroxy- 2 hyhieR2e P HP F ek "carboxyl
2- et hyl -(4?%%%% Fﬂn ophgnflo) - Z?Jr%or phol i n(?- 1a-spr ocpaarn-olxgne and

2- benzyl - 2- giromphypioartiainibg copmlyrensndgkoniy Ihdne e fiter) auwlprasf e r ed
because, t he forne attern hardly falls 30 .0 fromthe . substrat t he
e of 1oy BESERETIMRR) Shd M SURSY LT A S5 VA - G L o o

hi gh. The ahae® )RR NEIdnZA3il Oindth )ldcty £t e7ay- fiferissled al one or in
conbination of two or nore. In the present invention, at |east one sel ected

from 21 t R&lGASUP/RALYRINFPTIST RAFAMINAMAT, REFIRRY MV AE ng agent and
opti cal cro§§%%%W%g%g¥§ taéyafﬁﬁﬁfgﬂefgyﬁy&f e%ﬁ%fh conpri ses a pol yner

conmpound (to be refe to as yner’ opt’ cal “cr i nki ng/ sensi ti zing

agent" her ei(mafthdacryda tee/ terfayd higue tiseabryil coeri rptiergyl wi t h t he above
phot opol yneri zatiogn initiator, as required. [Exanples of the above sensitizes
el uael3 amaedhin BRAH o S O LS Maczononomer,

4,4" - bi s(di HREPYTYHRD ST ORRANO o r vl & -4 B4 Jwt préNOAE L RDFGRPSENY 1

4- di nmet hyl am nopr opi ophenone, et hyl -4-di nmet hyl am nobenzoat e,

2- et hyl hexy|(meth )RR &ahibehzZdeeth ) acrylate/N-phenyl

2, 5-bi s(4-di |, &g £
7-di et hyl amh%%@%éditet %i a##é/nrg‘%)enzoy cou"r'r%rri na%%dhi’éapoj'ymer °
4- (di et hyl artimeciolesdyoliise  dodadvps Eprerie f Tchypdoaeyetiiyhg pronoti ng agent

2ot caBl obURANTSEA 1 L e 1 (RRS AR ke/ N phenyt " ©

2, 5-di mer Cam&te]in&;cfeﬁliﬂﬁdﬁ@@i)*ﬁ,mgﬂxé’cﬁiﬁﬁ@trﬁa&&nﬁlﬁaﬁéﬁy| am nopyri di ne,
1- phenyl -5-nercapt o-1H-tetrazol e and 3-nercapto-4-nethyl-4H 1,2, 4-triazol e.
Further, the abov&hSo|SARYLYNSLiZatiqo ARG HP K Ehe iFRFRYEM is a

gg't%/gglr COMAHH N 10 2Ph G THOSELLIRL IhOYOmEP! €8 €RD LLPELLYR as an

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 than50wt%, 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



crosslinking agent and/or optical sensitizes in the main chain and/or side
chai n. Exanpl es of the agent include a condensate of 4-azi dobenzal dehyde
and pol yvi nyl al cohol, condensate of 4-azi dobenzal dehyde and phenol novol ak
resin, 30 honopol yner or copol yner of 4-acryl oyl phenyl cinnanoyl ester.

1, 4- pol ybut adi ene and 1,2-po|ybutadiené§ Qut of these sensitizers, curing
pr onoti ng gﬁgFt gnd pol ymer optical crosslinking/senaitizing agents,

4, 4" - bi s(di h@? m no) benzophenone, 22

4, 4' -bi s(di et hyl aifi eRs e IAYEn2REn2 -t §2RE2DCREQLBN 8ZAL &1 iy ﬂag
pr~tferx~ed because the forned pattern hardly falls off fromthe substrate
at the tinbeofuskedcibpneneraibn chebinpghgnhofiniwoensi movety of the pattern

5 are high. The ot opol ri lon,initiator. in the, present invention is
parti cul oty pr el B oo Fha FRRELE - 80 5iphf Aogif 4R ERe PSSR and
at | eass ongneeheLdRUisrpreEBLaBlgURPOCEBSLShOOIpALtd B9nwerRgaRONRoRasEd

conpound having 10 a benzoi n bond, benzophenone-based other optically
radi cal gere¥efengbiyen®  toFPd BrToh Db Faiphte hAged on 40P PRIrAS0b¥E- based

curing progg%%ggtaggn%higégggkggrg?QBhe ﬁﬁéﬁigﬂéa§$§“ﬁ£eégg£5? combi nati on

I ncl ude co ron o Zchl or ophényl etrakis
(4- et hoxycasbioayipsebhyblelrdsihi isl ¢madller than 10 parts by weight,
4, 4" - bi s(di et hyl am_no) enzoghenone, conbi nati on of

I
> bl o( 2. EHSH bpHERPLFPAOII I ST T o AP HER, OF a Stain and the film

(4- et hgyy carbepdhe iy be phodiuddd ThdaZ8164 o4%er than a pattern forming
4, 4" - bi s(di et hyl am no} benzophenone/

2-benzyl - 2-perbing| andnwhen( theprphuhnitndshdaygeputhaa- 1,608, peatsi bat i on of
2, 2" -bi s( 2_&g%ﬁ&?gk%ﬂé’y%@%:e%t_i%’tﬁgnt sk Eﬁ‘g %Egorant relatively lowers,

(4- et hoxycar daz

4, 4" - bi s(di whbéybbyi ne) hagzbphaigfdcullthitdr attais X Wardyitdd keilwie,
Conmbi nation_of 2. 2'-bis(2-chlarophenyl)-4,4,5 5" -tetrakis
(4- et hoxyca@BBRYFBhefyP) *2id il dazol e/

4, 4" - biyg( di pey hyba 'ggthgggghﬁ@g@ﬁgISO ;-hydroxycyclohexylphenyl
ketone/2-nETCﬁﬁ#ﬁngZUrhTHZUTET—CUﬁbThat|on of
2,2' -bi s(2, 4-di chExamphes\df -theipodyfunicdtiomgiiemphomer’ bii thelpasisent 4' - bi s
(di et hyl am 982,2%9%8Hh§ﬂ% %ﬁeC%r{%icQ% ia rt]asOfand 2d%.methacryl::xtes 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



2,2 -bis(2,4-di bronophenyl)-4,4",5,5 -tetraphenyl -1, 2" biim dazol e/ 4, 4" -bi s(
di et hyl am no) benzophenone/ 2- benzyl 2- di net hyl am no- 1- (4- nor phol i nophenyl ) but
ane-1-one) conbination of 5

2,2 -bis(2,4-di bronophenyl)-4,4",5, 5 -tetraphenyl -1, 2" biim dazol e/ 4, 4" -bis(
di et hyl am no) benzophenone/ 1-hydroxycyd7ohexyl phenyl ketone, and

conbi nation of 2,2'-bis(2,4,6-trichlorophenyl)-4,4",5 5" -tetraphenyl

1,2' - biim e pgUyme tiacy vl ake hiyd fin np behyéphenahephad having 3 or

1- hyd | ohexyl phenyl _k [ 2- hi lLe. | h
Fvant o HRe Pyt KT aRe S HE aTERrRKE TR BoRit s pEBARBES: hor
optically rathEsdf garepakbifegragenis Ak IOLEW byavi Dge ehi LbhpkopahBy!

group is preferably 80 wt% or |ess_based on the phot Opol ynerization 15
initiator. YRHEAEHY t%nn'&ﬁ%m%FhY%@BEﬂQPPPZEFlﬁﬁghPHEYéG Bmg pronoting
agent ig pr ; 0 PL4 ed | ymeri zation

ot at o R ROV RO BhABEe1 RE S Pl L RE xPHEL PEY

crossl i nki nogt seeshaczyhgtagestccinpeceaeddbihpd2@i@edapredoct! ess by wei ght,
nore preferably 180 20 parts or |ess by wei ght based on, 100 (Parts by wei ght
of the bii MERCRPEYHATLESLSTHRRTELA T 1 RECSELEECT APBRITHEd PRESEunt of

the phot opaby nE&h €abt ’E‘h}:!i!itbiLaEQE.mE%hEEQS(Qh%ELyPQnQée'ﬁﬁtﬁQQtEﬂrtS by
wei ght, nore preferably 1 to 300 parts by weight, 25 particularly
preferably Uetraacoplpiet speptaerythrifodd tefirame thacrylafewei ght of the

| of the, polyf i onal . T L, d
honor undt i oPehEREREEh R R R ek o B BB SRR AP L a1 on
initiator itetfambehathglale)ldppenthyrythgiitolC hekddchyl@tRoANE becones

inconplete 30 with the result that part of the pattern may_be m ssing or
| ost, or th@ipaptaerRyYthRyifeluhexppsthagradatge aRdthicriaFa¥ger than S00

parts by ve,glkertBa hebMe¢iRdthe1B1PR%phdle tfifachiABlle substrate at the
time of developnent ( or a stain"and the filmresidue nay be produced in an

area ot her péahaergihrhsopatréngriydetriengndodipentaeryshrital o~ The

cont ai fovar FBRECEHIRER e TR TR PaRRREFTLESER, , RALTHRERAGREY 2R R Ycn

as pol yvi nydighebbsallipokyedhmbale igldy pdloditealthgredtth@reOpreferred
pol y(fl uoroal kyl acryl ate); nonionic, cationic or anionic surfactant;

adhesi on acEEPéP&Fo)ié*@uEﬁr&E‘g\F?‘_nVFE thenebielpsd pistermys brigdndhesi| ane.
vinyl 10 ”Fﬁft%'a@%t gzsxehne;s%f ')&Ige)pa!we%-rﬁmsne%ama%-,aaww&%a@ hyl

di met hoxysi l ane, N-(2-am noet - 3-am nopropyl trinmethoxysilane,

3- sm nopr opghdt thet Kdlpsiregiduel agley biaggdyppapduced in an area other
trinmet ysilape,3-4gl yci ropyl net hyl, .di_ met hoxysil ane) 15

2-(3, 4[53)60&18?& gﬁgxﬁggg%ﬁ%toﬁeﬁgngg%&ﬁofﬁe, 3-chl or opr opyl net hyl

di net hoxysi | ane, Bhehdwéwp PRyt undtRINHIXohbABEs MayRidasen axyne ey |
trimet hoxysi |l ane or  3-mercaptopropyl trinethoxysilane; antioxidant such as
2, 2-t hi obi s{B- FeMRinagion, @y tyee 3 e 20 2, 6-di - t - but yl phenol ;
ultraviolet Iight ﬂséiﬂchﬁ SEhES ol vEamlct - @5 Y52 RYdfenyl) -5
chl orobenzotri azoFerr a toxy(t;ée}?lzéghg(r?gr?tec; qg?llélc‘g%gu gt ilontgggc\;/entl ng agent
such as sodinwepdliywac iy preferad yadi dta G0 qrerts by ododist { imoren t he

present, 25 inventi referahly contains an,o ic acid further inprove
Phe-soidii | PRSERT Bl a2, e d0Y-PaRee BY 4SLghf Resefiah Linuemt FEraY rom
and suppr esgelilghtesieSt RECL11I041 ANs §1EH 58 Ot ¢/th NMEAUCHhah! ehedgvehaR @At When
the al kali-soluble resin (B) is a resin having a carboxyl group. 30 The

organi ¢ aci §hespptefergbionas manqmes ie swabbsythan 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



acid or phenyl group-containing carboxylic acid. Exanples of the above

al i phatic carboxylic acid include nonocarboxylic acids such as formc acid,
acetic acid) propionic acid, butyric acid, valeric acid, pivalic acid) 25
caproic acid, diethylacetic acid, enanthic acid and caprylic ac~d;

di carboxylic acids such as oxalic acidzgmalonic acid, su cinic acid,
glutaric acid, adipic acid, pinelic acid, su eric acid, azelaic acid,
sebaci ¢ acimhndfwssyloxaichndnohene hyl mal oni ¢ aci d, ethyl mal onic acid,

di met hyl mal oni ¢ aci d, nme~hyl succinic acid% tetranetgxlsupcinic acid, cy

Y, .
| ohexanedi car boxiX3Rkg %1, OF ttheoMenekynctippaldpenemer inchafderic acid,

fumari c acidh Ak yPSgEonbCcahitdindRd bhsaahlaxkll mofbhdesSHAR dther
tricarballylic acid, aconitic 10 ac™d and canphoroni c acid. The above
phenyl groursatenabedponeness/ehumaratieffor she addeplie, s ko rasin

car boxylic | d i carboxyl _ar i onded to a phenyl group
or a ca box@?it gggﬁgﬁgﬁ?ﬁg‘gg%éP%§§§?B§goS§%§g§&§d to a phenyl group

t hrough a 15-lwpdborychbaphenbkipgbpli Methuarpllateoandh®-ghenylas a
group-cont ai ni ng carboxylic acid i nclude aromati c nonocarboxylic acids such
as enzoi c RIMMEFSLaliyY RV LaRAR BEOWGT (tREREI BaRe ¢ M agturad byl i c

acid; aro I Lear L 1.C2a6] h~gas 2 h~vhalic acid, isophthalic
acid and nggg%gﬁg i§ﬂ§§ksgla$hgﬁgﬁgg SQFYCgfgﬁgylic aci ds having three or
nore carboxyl gr Qs sficthese tmomefhntttonsl dnohomeesi cpaetdrred| baphani c

ac d a ronellitic acid; ph ceti¢ acid, hydroatropic ac'd,
hydrocagngﬁT%n%L#é?bﬁ§38%$959828§§ Bﬁghgpéﬁébinig aci d, gg at opic acid,
ci nnam ¢ aqﬁ@mophnmaaubbégmbgla&&éth?gqgaebqnaqbq and unbel lic acid. Qut of

t hese organic acids, aliphatic dicarboxylic acids and aromatic di carboxylic
aci ds such ascanbonypodyicdpradiagitongcimpnaacryddite AM-P30hk.r aconi ¢ aci d)
fumaric aci g, 30, nesaconi ¢ _acj t hal Ci e preferred fromthe
Vi ewpoi nt's ‘gf"aFEgr‘?’Ps?oP’SB‘ riotl%/‘fﬁ:s%o eﬂgﬂmﬁdye%h%daxq(s%{tvee’nt to be described
her ei naf t ermethdxyhriptaydeneoglyicod sicaiyladred tfecthoxyeriire trylaren ot her

than the pattfern_formn rtion . The ahove organic acids may be used
al one &S Png yﬁﬁlcﬂﬁgbﬁgfggﬁtﬁﬁ Wﬁ&LSFY &0 Qﬁnﬂhﬁcé% ﬁqgg%ﬁiﬁwnc acid
is preferabhy¥tABxyiYp2opyishe FRHR A" fletiriiyrhid % or | ess based on the

radi ati on sensitive conposition. Wen the ambunt of the organic acid 5 is
| ar ger t han2ibydroxytRe phe¢noxyproplylt mervdiated gt tern to the substrate may

er osi on rat & EEERY ST Nene I ERIN L e A R 0T ot pat tern havi ng
a thickness of 5 Phe b3 Hobdfandtdsmalpmehemakksymay®bed asedlalonanre
preferahly 1 20,L0u 120 YorP Yt ' U Yoddlesl erably -30 to +10 %
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 initlator in the present
invention 1s 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 initiatoxr include
biimidazole-based compounds, compounds having a benzoin bond,

other optically radical generating agents and compounds



Met hod of measuring erosion rate; In the dot pattern showmn in Fig, 1, the
width a" of the top end and the wiwdth "b" at a position where the height 15
is;1/2 the height (L) of the pattern fromthe bottom are neasured to
calculate thel erosion rate defined by the follow ng equation. Erosion rate
(%9 _ (a - b)[ x 100/a Wien the erosionlPate of the 20 pm dot pattern having
20 a thickness of 5 pmfornmed fromthe radiati on sensitive conposition of

t he presenthdayiedtd obrskalemettkyt hare®pve requirenent, even if devel opnent

conditions ar e strict.to.effectively renove the residue in the through
hol es when a olmca#‘ef isqltlé“rldaanzao]f's aasceear/ A b’r‘b@k‘l trix are to be 25
formed on & iy@igzyi)s@ﬁﬂt,ﬁoﬁ,@ényl;hhmfi,!;,[rsttgg@'takgg (TFT) color liquid
crystal display device, the excessive erosion of the pattern as the spacer
or the bl ac thoxy eanbory pph¢ryil dl . andbi kBidapeifag cl oth caught by the
patterncporfipn_ I Lon_of ,the pat be effectively 30
preventgd. %h o%??&%rgﬁ§ﬁ§$%€£%@3>gafuég'gf ggé??gggfiln1of the radiation
sensitive ¢ hdéxkptapbohPEpPesgent 1| pVeniinndazopeeferably 0.5 or nore,
more preferably 0.6 or nore, nmuch nore prefenabl¥ O . 7 or nore )
parti cul ar | %+ prepts bprghyoroghepyl) 24. fpyr a. per tETEAPNGBYYant The radi ation
sensitive cpr osﬁiiﬂﬂdggoigg present invention conprises the above col orant
(A), alkali-soluble 5 resin (H), polyfunctional nononmer (C) and
phot opol yne?2i zatbba(2ndtdachilofOphanydisanti ab,dorpetrapbeayd-ahe 'above
additi&%s as; t%ona conponents. It is preferably prepared as a |liquid

HY T RES erng t he above conponents except the pignent in a

ntbis i, Ang-selivRNbrbphaageptablhe , sf si't tditsapheagior
‘~-biimidazole,

conposition
suitabl e sopy
di ssol ves

4

'-bis(2-bromophenyl)-4,4’',5,5' ~-tetraphenyl-

"-bis(2,4-dibromophenyl)-4,4',5,5' -tetraphenyl-
‘-biimidazole and

2

2,3
1,3’ -biimidazole,

15 2,2
1,2
2,2'-bis(2,4,6-tribromophenyl)-4,4’,5,5’'-tetraphenyl-
1,2'-biimidazole.

These biimidazole-based compounds have excellent

20 sollubility 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
intp a cured portion insoluble in a developer and an uncured
porkion 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-1l-one,

1-(#-i-propylphenyl)-2-hydroxy-2-methylpropan-1l-one,
4- (R-hydroxyethoxy)phenyl-(2~hydroxy-2-propyl)ketone,



t he conponents (A) to (D) and additive conponents, does not react v~ith

t hese conponents and has suitable volatility. Illustrative exanples of the
sol vent include (poly)alkylene glycol nonoal kyl ethers such as ethyl ene 15
gl ycol nononet hyl ether, ethylene glycol nonoethyl ether, ethylene glycol
nono- n- propyl ether, ethylene glycol nm®&%-n-butyl ether, diethylene glycol
nmononet hyl et her, diethylene glycol nonoethyl ether, diethylene glycol
nmono- n- propythE@h@XY°EFb@h9¥EhEthYéokeﬁﬁﬁevn butyl ether, 20 triethylene
gl ycol nmvno. h noet hyl ether propyl ene

gl ycol nnno%g h%#mg%ﬂ % %gggFgéxﬁgh%ggethyl et her, propylene gl yco
mono- n- prOpzrlmethylr(pmayhymehgbpnehymyna mobphbttlﬁbher:prdpampyl ene

gl ycol nononet hyl ether) dipropyl ene glycol 25 nonoethyl ether, dipropylene
gl ycol nmond®®epropyl ether, dipropyl ene glycol nono-n-butyl ether,

tripropyl en rLia n ethyI

L1} 0P| e GLNE)FUATRELYLaRAHEL 10T heBEaRIbeRRRLtgeL gt 1|

gl ycol nonounehybeatbpheaoabate"3étﬂ$hehg1gMymekhﬁ&ybamaephphoabher

acetate, dieth n nonet hyl et r acetate, diethylene glyco
nonoet hyl e?hé¥ gEEP§§£h18¥BB§38H§ éﬁy@& ﬁBﬁBﬁEﬁﬁ?P g%heryaceta?eyand

propyl ene ghyﬁgthHEQQBBMEnSBBer4a%§E€b%ethﬁ%%e%b%ﬁ%%o&%@h as diethyl ene
gl ycol dinmethyl ether) diethylene glycol 28 net hyl et hyl ether, diethylene

gl ycol d|ethyidepMeenamd4téﬂnahﬂdpb@naﬂamﬂeﬁones such as net hyl et hyl

ket one,, jvet byl i sgbyty| el xanone, 2-heptanone and 3-heptanone:
| actic acrd aF%yF egtep ﬁigse¥l %“ﬁ' ‘2- hydr oxypropi onate and et hyl

2- hydr oxypr aptieaabe3- mblﬁnbxgah@mngwaham met hyl

2- hydr oxy- 2- nethylproBFonate et h 2- hydr oxy-2- met hyl pr.opi gnat e, . net hyl

3- met hoxypr BpFéAabs d1Betboxybene gQQ§FGﬁ|&n dmethylipentylphosphine

3- et hoxypr ogk9RaLl € agbR¥kzoF16! RONHY1P 1AM R v 18ltHe 8t hOXyacet ate, ethyl 10
hydr oxyacet ate) methyl 2-Rhydroxy- 3- nethylbutanoate

3- et hyl - 3- Hephexxymmba@me mﬂettr@p}mmpa@étlat@ perchlorate-

3-nmeth I-3 nethox I opi.onat eta [ t e,
|-propy acetate ﬁ #8Vea88F89§hP %bﬁgécet Ahal% ﬁ&% gﬁ@, i -anyl
acetate) n-hbueyhder Qplaqrsatte,lsqttrtwcm:twtequﬂe) snrwm&lnéwtyrate i - propyl
but yr at e, n-but%l butyrate, nethyl pyruvate, ﬁ§ ruvate n propyl
pyruvate, mitRyPigddrdsbdozome i) -ordR (H@é’t‘é’t tHiT st anoat e;

aromatic hyqr @Q%&Q%h%%%&%éﬂtmﬂ% AN il PRl Pﬁéb&?(:b’éifnéc' d

am des such as 20 N-nethyl pyrrolidone, N, N-di nethylformam de and

N, N- di net hyﬂa@ebam(delcﬁﬁmmmttér@rmmm!wﬂe) of - tnigobpe nat i on
of tVW)%p nmor & Further, a high-boiling solvent such as benzyl ethyl 25
et her, - n- Hexyl et her, acetonyl acetone, isophorone, caproic acid,

caprylic acig3 bi\sqtt&ri@nlo:lrdmwwl) Dapstie ¥ sHenPENZy ! t oLt Bhe. et hyl
benzoate, diethyl oxalate, diethyl naleate, Y-butyrolactone, ethylene

carbonate. propyl BHE @&r Ebﬁa@@m@f"“é’@ﬁylhér’r’é“@l fcbEnzshiRand . athiaT 30 _
acetat e Y ot 145Ad y BaRABAINGEhARaiy L8ntal RR! codBEuAlEVEaligg-$oi | i ng

sol vents may be used al one or “in conbi fati"on of two or nore hese
sol vent s, prapnadmemegihydolgamamwnet hyl et her, ethyl ene gl ycol nnnonethy

et her %ﬁ?taathggaﬁgfgy%ethyl—l-phenylpropan-1-one,

2-methyl-{(4-methylthiophenyl)-2-morpholino-1-propan-1-

one and

2-benzyl-z-dimethylamino-1l-{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



29 gl ycol nononethyl ether acetate) propylene glycol nonoethyl ether
acetate, diethylene glycol dinethyl ether, cycl ohexanone, 2-heptanone)
3- hept anone, ethyl 2-hydroxypropi onate, 4-methoxybutylacetate, 5

3- et hyl - 3- met hoxybut yl propi onat e, ethyl 3-nethoxypropi onate, mnethyl

3- et hoxypropi onate, ethyl 3-ethoxypropiznate, n-butyl acetate, i-butyl
acetate, n-anyl acetate, i-anyl acetate, n-butyl propionate, ethyl
butyrate, itlpe @ndurbgerpsassing-otitaysehatiyizes , aFiic bnd piror® yiyrquegentar e
preferred fromthe. vi oints. af. sol ubilit i,gnent dispersibiljty,and
oat abi 11ty g SR ITOF et pEsid At o, B TR Ao BBR RS s haER e
amount of téempolyesta ipo Pmad e caRipputD (Lo B, H9fe Piéd X DU e psymernore
preferably 500 to 5, 000 parts by weight 15 based on 100 parts by wei ght

of the al kePPtierlinRosTEItk{IR/seneihiring agenti npespipeftard NAabe matrix
A descr igpti gy, | . 2URSERUER! Ly, 8 el :8h LAGnTREOdRBLef O i ng & spacer and a

black matrix 1romt arron~sensitive conmposition of the present
i nvention. pRotbpolyfieirdzatdbat Ladtsiarsirt ave requipeidt.i on is applied to a
drive substrate for a thin filmtransistor TFT ) .color, Ii uid crystal

),
di spl ay device ( F%*BRl¢dref e abque  seRsitigersincipdee” hereinafter)

and prebakegl Lo-gyapaimkeny18mifoydehzophenddle,to forma coating film
Thereafter, this 25 Coting filmis exposed through a photonask to forma

pr determ néd4|babtt§r(ﬂ;eaévéau?mgmmeaﬂo:c@.i devel (r)]per tof di s;lol ve and
bostbaddl 1 b RBBRRY BRhoRs T orbi e Bahes Ty A ni B BB i

radi ati on sefRiylli-vedimerbylamimobenzZdallel drive substrate, a suitable
coating technique_such as rotational coating) cast coating or roll coating

nmay be us d2-¢hBYdhexydeds 4odisedbvdgmisohesfzoadhfi.y 0.1 to 10 pm 30
preferably Q.2_ 40 f I 6.~ Nm after drying.
The thi cknegégo%gts%é‘ ggg?%%ﬁ“%rb% teaﬁi)g!ag{ab%f?(r?gl%l%'ferabl y 0.5 to 10 pm
nor e pref er abdyethiyd afiimm- 3r(ch et yd qarigfabreatz oy 12) donnarinumndrhe

radi ation used _to formthe spacer is selected fromvi$ible radiation,
uItnmﬂ%ﬁetiFi&F&Fﬁ&{aq%QDHﬁﬁ%iﬁﬂWﬁ%ﬂ radi ati on, el ectron beams and

X-radi ation. The gadinpliesnopr €her @bbvye hdsr tnyayedmiiginy tigddd e hds nm 10
The anount of exposure energy of the radiation is pr ferably 10 to 10, 000

J/n2. The aBBednatiransiery A9RES iS5 terdifgr WP LRRAMRALGHAR ¥ of
et r amet hyl AmESECE R AT aR Gu S FE gR it cHed RidAFzore,
1, ' -di azabi @y6&l-dijmertayto~lurtlelcarteiandidzodali azabi cycl o- [ 4. 3. 0] - 5- nonene.
20 2-mercapto-4,6-dimethylaminopyridine,
l1-phenyl-5-mercapto-lH-tetrazole and
3-mercapto-4-methyl-4H-1,2,4-trlazole.
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,
l,4-polybutadiene and 1,2-polybutadiene.
Out of these sensitizers, curing promoting agents and
polymer optical crosslinking/sensitizing agents,
4,4’ -bis(dimethylamino)benzophenone,



An appropriate amount of a water-soluble organic solvent such as net hanol

or ethanol, or a surfactant nay be ad ed to the above al kali devel oper. The
coating filmis 20 pr ferably washed in water after devel opnment with the

al kali de el oper. Devel opnent may be shower devel opnent, spray de el opnent,
di p devel opnent, puddl e devel opnent or 22he |ike. As for devel opnent

condi tions, devel opnent is preferably 25 carried out at normal tenperature

for 5 to 300. $echigbdiethybaninckbenzepRenoden ahé radi ation sensitive

corr~osition of the present,invention) a TET dri.ve substrate ha_ng.a spacer
formed s cRstrTHRRtSBETESEP RESThoohS Brater e BadHB3e! She, 285PRek ot v i x
in the sanmpaBfeeh Rerdy SPECEroEBEMIC e SRAETaY a2 Rhackifiat 6Ex are
to be formed on the same TFT drive substrate, the spacer may be forned

before or a¢eelepmentand fdie strendgitiyand sensbtlvltyiafatbeubRrytarnh t he

bl ack n%triér Tﬁg FT drive substrate having a spacer and/or a bl ack 31
o gh. . . . .

ma~, ri x forned as”déscri bed above is extrenely useful for color |i uid

crystal display dmve gsisotEPd Dymérdget PoKkinPtLAEOENLA, tHO preseAsOrs and
the like. 5 Exanples The foll owi ng_exanples are provided for the purpose of
fu ther illiRYPAELAY LRAcPPFEIERL AT AVeRTPERTBRLYare CORPABARAP™: OTh@ t aken as

LM ting. CyamRtgalold 180eRaLbhpbintehal! a6 1686R0BR! Beliectlapart Y

wei ght of bariumsulfate and 30 parts wei g an ur et hane-base
per sant ( Di therdndup g2nsas tdoigoofia be2Apphéfoparbesbi amrpaind baviang

t et | f meth i i d/.2- hyd t hyl,.met h | ate/ b |
ot hacr ac 8/ SR TRHD A RS ARG YR e, PR e PRl s\ -
25,000) as genark@lhgsagebhe benizaphBhonel bpalelds sensiriighir @Gnd

di pentaerythritol hexaacrylate as a pol yfunctional mononer (C), 10 parts by
wei ght of 2tbiappieobaredr sPRdRG proametings agest ki s

(2 bosysecbony ERELLs g s pldedolerdd, BRLES BNaZ 10k
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/
1-hydroxycyclohexylphenyl ketone, c¢ombination of
2,2'-bis(2-chlorophenyl)-4,4',5,5"'-tetrakis
(4-ethoxycarbonylphenyl)-1,2’' -biimidazole/

4,4’ -bis(dimethylamino)benzophenone/

30 1l-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



2- benzyl - Z- di met hyl am no- 1- ( 4- nor phol i nophenyl ) but an- 1one as

phot opol yneri zation initiators (D)) and 1,500 parts by wei ght of ethyl
3-et hvxypropi onate as a solvent were m xed 25 together to prepare a liquid
radi ati on sensitive conposition (1). The liquid conposition ( I ) was
applied to a TFT drive substrate by a spin coater and prebaked at 90 C for
4 minutes to forma 6.7 pmthick coating3film Thereafter, this 30
substrate was _cool ed _to room tenperature and exposed to 2, 000 J/rn2 of

ul travi ol et 2rZdi-2diSd? - HaBiRF SraRRFEYANGthr Yof 365 THE ARGV X Joifot omask

usi ng a hi gB3REEAIYIA VA, AU b il AL e tHY nSURS i £ ash dde/ b IR Ped 10 a
0.04 wt$ aquelous solouteirygn of pgf(ar&g'seityni%‘ hyd?@i de at” 23C fo{h 1m n}ﬁl'?e to
devel op t he2-d3thedbdytliamg. nfa-1m ( Avarstrspha ireagdem ylurtes teeteerl -aovde dried with

ai r. Subsequently, .i.t was postbaked at 250C for 30 minutes to forma 20 um
bl ack dot sf& & Phaving a thickness of 5 pmon the TFT drive

substratg. 9 hem;g 1@ WP AbSRIphésy Mg, PN, B, ¢ sl @yamang) assenbl ed

using the obt'ained TFT drive substrate, a display failure such as i mage
sti cki ng wadidoudaizedesdd.4 Firisati e thpl aneli o) ke arphendne /er e not obser ved

on the obtained .TET drive.suhstrate of an unexposed portion. the 10
separation df WA SRR PHERYIRIERHy Setbids B0 carting ton ¥ or n ver e
not observeda,, 2and etz et i HTodeshdiih) £4 | an Jey sinesst pashéenge! | ent
surface snoot hness. Wen the erosion rate of the formed 20 p. m bl ack dot

pattern havilng a Hrimidfatlof4 st prR el ing duriantne l veneephepane 4 The
OPL i cal 3 (onS i Qi) i iy ey Y 6OV JrdJBA N SBch L 4014 | i

conposition (1) was "0.°67 per "1 ‘pun. solution prepared by dissolving 1 wt%
of the urethane- bdsedhe ppesesndn nsenhthamni then totaXtamaundf afheti® above

Comonents (e Dhfihe § AaEhl i SRR Bt SoBefbarsy SR gle vt 1o
Spi n coat er geeaikiafy alged® @ridotokPolinduha@gingXR0ELtha DoRetRPD giélip Of
ol et LR 15 B0 Utd o8 1eer Baled on the Bhotopol et sat on
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 welght 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 welght, 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



25 at 220C for 1 hour. This substrate was assenbl ed wth anot her gl ass
substrate having an I TOfilmforned on the surface and |iquid crystals were
injected into a space between the substrates to fabricate a liquid crystal
cell which was then annealed at 10D C for 1 hour. When the voltage
retention 30 of the obtained liquid crystal cell was neasured at 60 C for a
retention tine of 16.7 ns, it was 86 % anple 2 140 parts by wei ght of

C. ~. Pignen{p ¥drn68oPRihs Byryebght of C 1. Pignment Blue 15:4, 30
parts by meidﬁ?ﬂ%$ I%B %ariu§1§uf?§te and 60 parts by weight of an

ur et hane- bak@ddlitigeer sant (D sperbyk-182; Trade nane) as colorants (A), 50
parts by wei ght a tetrapolymer of pethacrylig acid/2-hydroxyet hyl

net hacryl at e/ ben?{”e 5r$%{$‘§%?’¥|%?‘é?{35}\7§t‘§/9'8¥ S ’c‘_?’bnb’ho%? ’(’ﬁ%?@‘ﬁf ratio:
15/ 15/ 60/ 10inH&h Ei8R, MEY) o?ﬁ1aﬁaah§abbn$ahubbarneﬁgnaeahti%spar ts by

wei ght of dipentaerythritol hexaacryl ate as a pol yfunctional nononer (C),
10 part$ by wei ghthefagdptiyes Pnehnée ophepdymey gompogndi guFrhkps 10

4-eth - ' - bk O] t Lgh
54 b st ol RORTSRTRCHpEanat, REARLERERLRe ryRRL RoR¥aRRYE bthbr or
2- benzyl - 2-pokp{ igharvadkyiadrydapkdl;i nopienyik) boatdenicneramnionic
hot opol ynmeri zation initiators (D), and |,6 500 rts 15 by weight of eth
et hoxy bt cProRarEaat  aadBpssnn akrelfrasat syEines Yatiepare a |1 quid
radi ation S?ﬂﬁhEtMSxﬁgﬁﬁgﬁbﬁ'Qﬂn§glkriEQﬁokb%EU@n%Q”D@%&ﬁ'0” ( I'1) was

applied to a TFT drive substrate by a spin Coater and prebaked at 90 C for
4 minutlds 20ris(Rommthoxyetpexyiisddaseating film Thereafter, a spacer

s mde onatar Entaierita) FeeltrBE BI ng A Shsthet ihadgt o0 ¥ o
substrate, H-dkspmayobihlune 3sdminapriopyge ttimethogxywdlane, observed. 25
Further, the residue and stain were not observed on the
3-aminopropyl triethoxysilane, 3-glycidoxypropyl
trimethoxysilane, 3-glycidoxypropylmethyl dimethoxysilane,
15 2-(3,4-epoxycyclohexyl)ethyl trimethoxysilane,
3-chloropropylmethyl dimethoxysilane, 3-chloropropyl
trimethoxysilane, 3-methacryloxypropyl trimethoxysillane 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 sych as sodium polyacrylate.
The radiation sensitive composition in the present
25 invention preferably contains an organic acid to further
improve the solubility in an alkall 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 acld include

monocarboxylic acids such as formic acid, acetic acigd,

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



obtained TFT drive substrate of an unexposed portion, the separation of the
pattern and m ssing and | ost parts of the pattern were not observed, and
yet the pattern had high filmhardness and excell ent surface snoot hness. 30
When the erosion rate of the formed 20 pm bl ack dot pattern having a

t hi ckness of 5 pmwas calculated, it wag 5 % The optical density (CD

val ue) of the dry coating filmformed fromthe |iquid conposition ( Il )

was 0 . 72 @@%ﬁr&i@@cidﬁ&i@&ﬁﬂh@e@i& Ad 1 dnaadndld APi6eNd bapeylic
conposition (l111) was prepared in the same manner as in Exanple 1 except

t hat Di sper@gkd17bi¢arkemny hberedCids susddapnoprbie agidy sgdopyiie- ag2d5 as an
ur et hane- base | spe t. ter. ja r tern. for in the
same manner> 3 cgﬁigxéﬁ%?é ?Iggégg% ?ﬁ%?’t%@gﬁﬁaugg&kongégg ﬁSnagqﬁr| ) was
used in pl asebetitheclidquadetaipoacitdonsébacidhania,dbspkayliesacnds nade
on a displa anel 10 assenbpl ed using_the obtained TFT drive substrate, a

di spl ay  ai PaFRY{MEhoRici b SthYRMRd ORAE ABLd o RSB 1A HS 2%t He

resi due andnetriPsweESnae! aeb;aer\ee@r%etch?l%b@iiﬂei@ Beladrive substrate of
an unexposed portion, the separation of the pattern end m ssing and | ost

parts of they¢bohaxanedigarbonyiichacideditasonict acid.patitaacondd hi gh
fil m hardne nd LI ent. ;surf.ac t.hness.. en the erqsjon._rate of
%g unmgﬁégﬁ gédpafh%a%i%ngglg %nt ﬂwgééonl q?% : anda

t he forned tern having a i cKness o rh Was

cal cul at ed, trice@box¥21i% a2ddéhenchhasyekiiaaebaangtiiconcal,t Beonitic |
ur et hane- based di spersant used herein was nmeasured in the sane manner as in
Exanpl 9, peifaandycemphoronic acid.

The above phenyl group-containing carboxylic acid is,
for example, an aromatioc carboxylic acid having a carboxyl
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;
arématic polycarboxylic acids having three or more carboxyl
graups such as trimellitic acid, trimesic acid, mellophanic
acild 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
aclds 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



Exanple 4 Aliquid radiation sensitive conposition (1V) was 25 prepared in
the sane manner as in Exanple 1 except that Disperbyk-165 (tra$e nane) was
used in place of Disperbyk-182 as an urethane-based di spersant. Thereafter,
a spacer pattern was fornmed in the same manner as in Exanple 1 except that
the liquid conposition (IV) was used i m2@lace of the 30 |iquid conposition
(I'). When a display test was made on a di splay panel assenbled using the

obt ai ned TF<¢odbiinatswnstorfattaro axdimeyleay fail ure such as i mage sticking was

t ob d. F th i d_stain, t_ob the 35
bt ai ned TET dr i vEREURTVAE S Ao LRER Bt dard POATCEREISeL0rRY BF of che

pattern andigsssi R@rangrkeeiraBdyi 3 Atst 68 Dosé BAIESh RGe FRMIAMAGN and
yet the pattern had high fil mhardness and excell ent surface snoot hness. 5

When t he er ssingi trivee compplsd tionnedWizen prhe lamskandoofphhe covgarid reeid

t hi ckness of, 5.ucn was.cal ated, it -3 % t vol I a retention
of the. o et HEnd Arsedn Tl A i, sdte BPsist b ohhel Forad MR
manner as 1@o RheXaiHsrhtd majRSLdwe?s Conparative Exanple 1 A liquid
radi ati on sensitive conposition (i) was prepared in the same manner as in

Exanpl e 1 except Th&t radpatierh pedsditdviee CofPpsdttdomdsfedhd PF&sankt (trade
nanme: 15 Sol; , SEPS din
pl ace of Di %&%{)ﬁ%@ggg nggﬁél’lés%g{l graa%% .‘p%er eacgt% gﬁ}‘%gggggg%hg\gﬁ%ﬁ&ms
formed in tlof samd mandrt gattedxdeplingl @xdeitkided dhes lpmuwl 30 %

i Spl ayL0 o0 CRReS Tt SHPIARAL SF0, D0 ¢ BRI ST RO hiaPrkd TRT
drive subst e i duBae igrdd ¥hGE W IEdeo WER ¢ he erosion rate of the
formed 20 pm bl ack dot pattern having a thickness of 5 pmwas cal cul at ed,
it was Method of measuring 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 1is: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
reguirement, 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 £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



25 35 % Wen the voltage retention of the urethane-based di spersant used
herein was neasured in the sanme manner as in Exanple 1, it was 71 % As
descri bed above, the radiation sensitive 30 conposition of the present

i nvention is characterized in that the erosion rate of a pattern formned
therefromis |ow, the excessive erosionyef the pattern can be prevented
even under strict devel opnent conditions, the pattern is hardly tapered
reversely) ki p@sCliotdh caught by the pattern and the 36 separation of
the pattern can be effectively prevented) a display failure such as inage
sti cki ng do&olvemtoccur, the pattern has high f|In1hardness and excel | ent
surface snoot hnes he f|In1reS|%H§ and stal ar.e qixgproduced 5 on the

substrate of an uﬁgfé5?g&a§3 0 & Qﬂﬂ?%ﬁgﬁ?Qﬁ H1H %0 the

substrate atlntv%ttllcrmdbfmpiq\s@sortmnhbbseeessxbkaﬁt (Eher@impi déBukBgli ati on
sensitive conposition can be extrenely advantageously used to form a spacer

and/ or a5bla@wlmaﬂﬁbo(PPkYﬁHHQM#@ﬂﬁ%HmQﬂQN¢6r @) taméd 10 fil mtransistor

(TFT) col or Wh et Al a {'ilgrg' %:}%ﬁa%o_f'(c% 3Jsv$s£?n§ %i%&ﬁﬁoﬂém;& A

radi ati on S@ I ve OITpOSI rses oran

cont ai ni ng &rﬂi gm%entat{ox(e Baddptivékads -opoiohae d‘:aﬁpcﬂne(xf,‘& a polid unct i onal
nononmer and :ﬂpotopolynerlzatlon initiator, (2) has an erosion rate
of a 20um dd%regfeﬁxféé? RFIRAE SR AB? O HPLBCHRPST BLN hY @18591lyingsed t o

forma Spaceahgggégglcg@rxﬂ&%{%&bé i Hibx‘ﬁ@nﬁg.l?:sérs%tﬁcaqu éoirﬂéeﬂtt' I'm

transi stor ,quid crystal display device
radi ati ®0 sensiti wayeonpuenti D an‘centabﬂtaJ.fmh'er@sp&:.’rmas:olrodaaSOLMS

contains C. 1. Pignment Red 7 o t, Blue 15:4 and/

o grent 8l udi mppnentent &), B 40) cipd TN GE CompOnentan 8Pegi 8Pk 1 o
2, wherein the,di GFERE CRBSQI e@.dpbﬂeﬁhs 8RBORARL sﬁi\};abiedvsm%i@ﬂtby a
dlspersant havi ng an urethane bond. 4 . The radi ation sensitive conposition

of claim 3, whereildRREirating texpnplezef othefseleent sbeetu@de havi ng an

ur et hane (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, dipropyvlene 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



bpnd is 8p %or nore. 5. The radiation sensitive conposition of claiml,
wherein the colorant (A) contains carbon black and/or at |east tw 25
organic pignments. 6 . The radiation sensitive conposition of claim3 ,
wherein the colorant (A) further contains an extender pignent. 30 7 . The
radi ation sensitive conposition of claiygl) wherein the alkali-soluble
resin (B) is at |east one selected fromthe group consisting pf a carboxyl

gr oup- cont ap@ithg 1By BRheld,2)dietdiyiene g - @ty REheRP@nger (1b),
car boxyl group-contai ning copolyner (lc) and carboxyl 38 group-cont ai ni ng
copol ynmer (k@tragydrpfunendi hetonesavah pganetdnpbeithydrketond amethylnwher ei n

t he pol yfuncti onal noner. (Q). i.s,at |east oqne selected fromb5 the group
consi sting 35‘%’&%31% &nﬁr’op()é’r?elqthrelxaa@roﬂeat gz?%ﬁé’ﬁt_ta eOtJVt r?ﬂ_ ol triacrylate
and di pent agr-Helptian@netenarid alcid 1xHIe dsdrd i iErS ensind tHy1c0mposi ti on

of claim1, wherein 10 the photopol ynerization initiator (D) is a
conbi nat¥ on 2ohVAneXyPrerienatsasnd edhydu?d e ey Rropsionste isdtdded from

boe 07 oub raltels MU o3 RRAAANSNNARRRAS SR JRUIA &, AEA |

bond, anot her bénzophenone-bas optica rating ‘agent,” a

benzophenone-hye xyeresinid tiarl prup ionkh d himeiye: [Basrect sy pre giroaiatie Ng
agent. 10. The radi ation sensitive co oih}ion of claim11 which has an

optical den§HYY TNGEPeEYPEPPICRRT e JGHNYS £ BFNPEYREAPLABREEr SEWHL 0.5 or

nmore per 1 %mbtho%&prggionate, ethyl ethoxyacetate, ethyl
A AS.AS, . Aye. At @ AT, . AS?. AYR Ay@ . A R AT @A, . Ay. AT",. A . ASe. AS, . AS@ . AS( ?

.Afe. AF10, . Aydzoxyanetates , mathyAf 2AhSSKoAyESAMEAN LbAYankfates 2+. A A, . 036
ggh"@(+u}xr%@m%ﬁﬁzﬂﬂ%iﬂ%ﬁﬂQﬁﬁﬂ%ﬁﬁ%ﬁﬁﬂ%ﬁﬂ%%ﬂﬂ?ﬂﬂ?ﬂﬁf%ﬁ?ﬁﬁi?ﬁﬁﬁ?ﬁﬁﬂcaLﬂca]ca
U ca U c"a] aamaimal -] ssalna vidreg tond €8] eahyliaacetate, n-propyl
acetate, i-propyl acetate, n-butyl acetate, i-butyl acetate,
n-amyl acetate, i-amyl acetate, n-butyl propionate, ethyl
15 Dbutyrate, n-propyl butyrate, i-propyl butyrate, n-butyl
butyrate, methyl pyruvate, ethyl pyruvate, n-propyl pyruvate,
methyl acetoacetate, ethyl acetoacetate and ethyl
2-oxybutanoate; aromatlic 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 acld, caprylic acid, l-octanol, 1-nonanol, benzyl
alcohol, benzyl acetate, ethyl benzoate, diethyl oxalate,
diefhyl 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
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10} }! | 33#10%1} 'é:}aﬁi $H Y4 18 rﬂ MEéBe@bly 1l to 8 pm, much more
1096-10%&' () - 0% () - flO%&' ()- 09&' (0)-1
5 preferably 2 to 6 um.

The radiation used to form the spacer is selected from

ible radiation, ultraviolet radiation, far ultraviolet

radiation, electron beams and X-radiation. The radiation
preferably has a wavelength of 190 to 450 nm.

10 The amount of exposure energy of the radiation is
preferably 10 to 10,000 J/m°.

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

15 l1,8-diazabicyclo-[5.4.0]-7-undecene or
1,9-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 alkalil developer. The coating f£ilm 1is

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 carnried 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
haviing a spacer formed as described above or having no spacer
isused to forma black matrix in the same manner as the spacer.

30 Whep 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

blarck matrix.

The TFT drive substrate having a spacer and/or a black
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of barium sulfate and 30 parts by weight of an urethane-based
dispersant (Disperbyk-182) as colorants (A), 50 parts by
welght 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 liguid radiation sensitive composition
(1).

The liguid 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 £ilm. 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
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obtained TFT drive substrate of an unexposed portion, the
10 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.
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 um.
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/m? of 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 1liquid cryestals 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
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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

10 (4-ethoxycarbonylphenyl)-1,2'-biimidazole, 10 parts by
weight of 4,4'-bis(diethylamino)benzophenone and 20 parts
by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-
one as photopolymerization initiators (D), and 1,500 parts

15 by weight of ethyl 3-ethoxypropionate as a solvent were mixed
together to prepare a 1liquid radiation sensitive composition
(11).

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 £ilm
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 £ilm
formed from the liquid composition (II) was 0.72 per 1 pm.
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prepared in the same manner as in Example 1 except that
Disperbyk-170 (trade name) was used in place of Disperbyk-182

5 as an urethane-based dispersant. Thereafter, a spacer
pattern was formed in the same manner as in Example 1 except
that the liqguid composition (III) was used in place of the
liquid composition (I).

When a display test was made on a display panel

10 assembled using the obtained TFT drive substrate, a display
failure such as image sticking was not observed.

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 herelin 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 1liquid 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 was not observed.

Further, the residue and stain were not observed on the
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-3 %.

When the voltage retention of the urethane-based
dispersant used herein was measured in the same manner as

10 in Example 1, it was 87 %.

Comparative Example 1

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 liguid 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
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15 thiazole-based curing promoting agent.

1o0. The radiation sensitive composition of claim 1 which
has an optical density (OD value) of a dry coating £ilm formed

therefrom of 0.5 or more per 1 um.



