; +, - . €3eUNNOQRFUG| UTWH+p RADI ATI ON SEHEITIVE COVPOSI TI ON FOR USE AS A
PRQ] ECTI ON MATERI AL FOR VERTI CALLY ALI D COLOR LIQUID CRYMI“’HWMMMS
PANELS 5 Field of the Invention The present invention rel at
radi ati on sensitive conposition for use as a projection materi akssigk

vertically aligned col or quui d crystal dilspl ay panels (LCD) Description
of the Prior Art 10 A ¢ i.s_the nost w dely

et among 11 RARERTOR SRl hINEC Bl Tar e FoBY vRE"Rs, ) mrdEaian

quality of TFT (MaWgkifadl PdK mﬁ@quﬂmcﬁmﬂ%@wﬁyﬁ@uﬁléﬁ&@hﬂanel s
are becom ng hi gher and higher along with the popul ari zati on of

equi pnent such as personal 15 conpQI&PEAIRd PAMIESSpr ocessors, and I|qU| d
crystal TVs. TN (Twi sted Nematic) LCD is now the nost wi dely used for
TFT-LCD. This TN system enables the aligning direction of liquid crystals
to be tw $edF§§130°§r eReONaveneGlonode side toward the other el ectrode side
by di sposing polarizes 20 TilTns whose aligning directions differ from each
ot her by 90 out si deThupPresashinaentdracrebates ta &c‘i’?@l%*%@@rﬂs#‘ﬂ% on
the inner sid r n r ti
liquid cr ystaFgmgéts\%ggr? t ggeéga?%\%e%trgbg%?gg V@gﬁgjﬁ%%p arize %Jﬁf IS
i nput into tha3igbedNcbCori diguid sirytseall idiesgpllay pHrelw od.¢D ght goi ng

t hrough one of the lLarizers. pa S&S t (%ugh the liquid crystals while its
pol ari zati on éﬁﬁgﬁ-&ﬁg&—ﬂs—i&ﬁ?@i—ﬁf@&w Odhi X re, it can pass through the other
pol ari zeg qand makespido Y+t Q'igui'ﬁ sY@ERlIAUFpE It AL e REHL QR BBy
erected by applying voltage 30 to the both électrodes, linearly polarized

| i ght which hageﬂeamhed that| pgned digpiays lp@msésys hrdwmnmndmmuﬁbr
crystals as i 0, r [izes
and makes it dar kdi%}ﬁrygﬁg‘i)&ﬁbﬁ?fcg B t P‘Ba%gaq?ss S op §5_0?-019quf£

pol ari zes ret girgsthii ghtplay pandhs aﬂ'é\lble@lammgaq;wgh&lzeahdtnigneﬂlmﬂg)r to

CRT in terms of contrast or. col or reprodu0| bili on the front side gi/
recent techni WAth dBrowoREr 433t © TlQpLﬁﬂ"Héé“%P rOHFR AL RSN

narrow vigyv aegl@ut@r@s RPN piQJdes'&:té“ Sard Oﬂcﬁmd SEFC%A&‘PGFVJW sted
Nematic) LCD and MVA (Mul ti-domai'n Vertically Alig have been
devel oped. Qut of tHBNséETwEsTKedMematibresLEReial mgwrélne mxst widelyuised

crystal nol ecul est.a ba twste 1 efyee el ectro by
bl endi ng a ch#?g nge?lgolo @glgnﬁiﬁﬁgﬁg{ ?Egéﬁf\%etc t%]r‘%‘mﬁin%t# ‘g‘%?\%rrlratl o
liquid crystabg ofigildlcbysAaldeser 'bbeﬁwiﬁteai gbi 9o Crgsoml one vlecBod®. 2)

pp- 117 (1999) and JP-A.il-258605 (the term "JP- A" as _used herein nmeans an
‘unexani ned piBPeshayaydpiie RERRT &ledinde 396y, AR E EBI RAERT HZF of

the birefyd ngengasEe skd ANG Mg Ol 18He O s ddN:- LERLRYe £OT06 008 by
negative liquid crystals having anisotropy in negative dielectric const ant

with a vertic80fyoMtisgiked td rRragiSRAr aftle SHEHRIRS diPLrEI R DFlgnment
crystals at a ti.Qn 0 | Lgn tefdl I cal
even when vol tfg'g'gllsl '50912 %o?ﬁg%gl %ggegl\k/g Er%% ng eé%ée ég%)élllﬁ %Ié)é%tr:iégéé%nd
view angl e andnids axrraridiary rnemsstip hiquidpearystabs beetweeni thedses not need
rubbing for the alignment of liquid crystals. In MVA LCD, . the dlng:lplg%%side

el ectrode has23ignment,lagersy; x en nonpelard 2691 1ght 3§ HaBRhg S(for
exanpl e, 25 agh L.apod acrhi%ygﬂg‘t@ | { KR REPL G531 MY 24 & fi@ﬂ@@oihgatﬂféh hon

away fromthe slit of the el ectrode in the sane pixel area on the
i nput - si de el @mer@ﬂehaspwjbmmeresptaﬁs@ts Horeregh g hienl badbd cy scrwells ehqu d

crystals int S p| el AT & to ned i al i of .direcfjons.
However, the *5) &Ft”oah ‘ffra T he® p‘?hjo?{'ﬁét hélgere%?%% eht ST as
a bad infl uencp@slspenrbhgndtnél@hw@dlhrieferaaﬂu&néms panelrigher. ernanl e,

burning or nonuniformty in di s | ay. A_new projection nmaterial which can
avoid the abo\y@qg\ahlqg;é molecules are erected by applying voltage

30 to the both electrodes, linearly polarlized light which has

reached the liquid crystals passes through the liquid
crystals as it is. Therefore, it cannot pass through the
other polarizer and makes it dark. When the application of

voltage is stopped, the polarizer returns bright.
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is strongly desired. 3 Sunmary of the Invention It is an object of the
present invention to provide a radiation sensitive conposition for use as a
projection material for vertically aligned color liquid crystal display 5
panel s) which provides high filmhardness, is excellent in projection
surface snoot hness, hardly produces t he r35|due or stain on the substrate

f d d| 2 &30 b
OB oS P e Y R P18 T R e Eh BT B ™ 0

firstly, the @boyenebhstt 6randlagdvespreascebiieypoasent iErvamt isaaedbe
attained by a radiation sensitive conposition for use as a projection

material for TeeenrtdaghmiGahdapeovementqui Howrysral THILGH Bys gapEodlemi ch
provi des a cugg%hpégdgc%ﬁpgglqnglgg @%Jl c 15 resistance of 1012 S2 ~ cm
I'n

or less . According to e presen énti on) secondly, the above objects

and advantages of tA® ne&serdf isvisnin@reare pidhliered STN 4 SwpdiraTwadsted
sensitive conposition for use as a@&ro ectlon materi al for vertlcally

al i gned col orNem@hia) ck§Riand dfgh| Wt addhip P s qdy) LCD
conductive papiigl Géen( ﬁ')evéﬂo@kﬁal I oge! yp! @hégé' nSTﬁCLCB BRLY¥A acihgnal

mononmer and (D) a photopol ynerization initiator. The "radiation” as used
herei n i ncl udetignwenkeaxisicf ildmguid tQIa?\Slt@lletnmladualesohp bertwilstedial et

Prof or 1 od EnbaP i AR (1L PR BHOUPT PUe GRLDY Bt FHe BGAT

herei nundey . d8eanr 8gtatadNys aedivieV hat@HiC t:i.an:lb ft.Qfe et A 3 juiad
projection material for vertically aligned color qui d crystal dlsplay

panel s, whi chCEYﬁ*v'ﬁé@SOE AP -prééué@sﬁa\wﬁé 4n "efliis%‘##‘il Cresyat and@lof
1012 S2cm or #;? 5?59st§9§?"£{3 179 o il”QEB%E‘t gﬂ%af%# tAed 'f

it is a radi at| on sens I've conposition V\:hl RS prepar

conducti ve paasicdHesshbgednmeand hat "mhexahmed|pubrlei$ih@tdamapaméselpmtmmed
product shoul d bggom& 101, SZcm or Iesa, has suffici qgﬁ? hi gh strengt h and
adhesi on to a®BRLSPPLLEMad pMEPetEPAR*EE TR 1T cto{‘f"'f‘j’ O™ I4ui d
crystal Jgli sghaynetngbeas ﬁ%b&ecéﬁaﬁh%@ ﬁ}Ord’BnFtQLrPIr%Qi fdi R 1iquia
projections by a lithographic process to be described herelinafter. A

radi ati on sengrYFvéléthUSDgl anisotropy iR negrbleetdimlentiri¢ gongant
vertically al j gpgd,cgl, ‘Erti'c'(a‘illj"yd ady! 3{;%' A 5P a R@@eltie ‘Q'(l é%m%%@“ ses (A)

conductive 10 partlcles ; Kari- solu e resi
pol yfuncti onadisreseten afd 1(1Ia)uiai rdtmﬂlsyrm:rlazenom:ldn tekdse {6 othe

referred to as_"radiatign_sepsitive 05|t| use ectlon
mator | ol (d)- SHAPBPARE BFJM LS RARY QUMK vdsieavetsarad T Lkane 15
inventi oM | hokeagieseeabadvad natet ai éxbél@&hﬁrtﬁiﬂoor&&'%-tctah\ievﬂé&téﬁéfé The
conductive particles in the present invention are used to reduce the

resi stance vapngé &% exeellemhtinfdhdt PrePaFatd@fodrcayse E%a%@ésn%t t he
conductive pa I | u c 0 I C nmet al oxi de
particles. @EE? ?E‘Eg’gﬁ cg(ra il acllg'sfh%er}ﬂgﬁ;eifr e%%g "Jrzwﬁ o? t he above

carbon bl ack i ncl udlanfuvnabebbl'ahksdissnphaﬁss% eBéEtthelBéE)al&FtLﬁ;

| SAF-HS, HAF, 25 HAF-LS, FEF, FEF-HS) SRF, SRF-LM SRF-
GPF, ECF, I\I-BSQCQnHlﬂ‘\E%)?JFe I‘?@%TEIPB%JA%‘R?% "a?s'zq:’ﬁlgﬁt?slvﬁ'“ﬁn%“%f& #?f ene

bl ack. 25 a triangular pyramid-like projection) is formed at a position
away from the slit of the electrode in the same pixel area
on the 1light input-side electrode as domain restricting means
in order to enable liquid crystals in this pixel area to be
aligned in a plurality of directions. However, the
30 projection material of the prior art has a problem such as
a bad influence upon the display quality of a display panel,
for example, burning or nonuniformity in display. A new
projection material which can avoild the above bad influence

is strongly desired.



Exanpl es of the above netal particles include Cu, Fe, Ag, Au, Pt, My, Cr,
WMh, Co, W A, M, Sn, Zn and Pb particles. 30 Exanples of the above netal
oxi de particles include I TO (tin doped indium oxide) particles, antinony
pent aoxi de particles and tin oxide particles. The dianeters of the
conductive particles preferably range frofh 0.001 to 10 pm nore preferably
0.01 to 5 um nuch 5 nore freferably 0.1 to 2 dun. The volune resistivity
of the conduciy™eak¥ref cthe fRVeRELBRably 106 SZcmor |ess, nore preferably
100 Sz cmor |essydnd Be BRGRER! ok AR IPlseh b AANIG Y5 REVIHCE Y
5 be used alone or 1 n conbination of two or nore. e content "of the
conducti ve parddiaebsonnséheithdeatompostnibhi ¥ercaseosist aoprogectdonuse as

a projection materjal is suitably_adjusted_ according tQ the type of the
conductive pdidterial SO VRELLCRLLY AL gnet el ot LoniR any it SAamiay

cont ai nedsgi n di @t 4§ ?_@6\5 | W’ [ | S r.aQ! to
30 wt % m?re ISpre %?éb%i%&? t j?‘(&)é%/lvtq%/o par tdii g%lr}:adr %/Sép're e(r%fz}i(%le?qle\httgi& wt %
based on the pxti¢ctbdndsuchacennmadthhes s adiatdn merdBide s & heomesdidieon.
When the content .of, the nductive particles is snmaller than 0.1 15 %
the el ectric TEarimen SR TErsbTalRcts Sor EneRpBane. Svab en clitinesrd ve)

cm and when téguse8t 8naisp1hgr gai1hkransdehal¥ badhanigoBrt AoausdEvkimitsy My
be inmpaired or the devel opment residue nmay be produced. In the present

i nvention, thEnc@&h8BEBYve particles may 20 be used in conjunction with a

di spersaRt,. The di g_g% [ I Qni L,ONY

anphot er ?’? sili co?]%%éafsi‘g%ng&ﬁ Pﬁ%raﬁ%]e- lggé"gwseur 153{18{%%;9&%#;#%% agfov:[ehe
above surfactebjechs|antt agviapdageishpE ettee girdeserdt havensioh arse attained
pol yoxyet hyl ene | auryl 25 ether) polyoxyethylene stearyl ether and .

ol Yoxyet hyl SHE BEGRL A SSBSL R FLoRIPRRLELPRyTon EIFA 28ih TS JhRHon
pol yoxyet hyl engt 8r 0814 V¢ P QR 1@Naky aﬂﬂﬂaehy&w&é hyYlgena é\rfgﬂé(i Rhepilay
et her; polyethylene glycol diesters such as polyethyl ene glycol dilaurate
and pol yet hyl eneedsycshigh grevddes: @ cyged Paedumt payding an @lechrdqy
acid rmdilfsi edrggﬂg% LS gl gbhi%yc%m6 e%gggi.fied pol yur et hanes and

pol yet hyl"éne-T ii nes. nmer Ciral I'y avartable™products of the surfactant

i ncl ude KP (of Shiné&tsudOhgriccthe Preserltt iinventifol \Wdanndlyf, Kheashee

Kagaku Co., Lct)gjigbtg Jr? a Qrfan-l;:oakgeerg of6the present invention are attained

by a radiation sensitive composition for use as a projection

material for vertically aligned color liquid crystal display
20 panels, which comprises (A) conductive particles, (B) an

alkali-soluble resin, (C) a polyfunctional monomer and (D)

a photopolymerization initiator.

The "radiation" as used herein includes visible

radiation, ultraviolet radiation, far ultraviolet radiation,

25 electron beams and X-radiation.

Detailed Description of the Preferred Embodiment

The present invention will be described in detail
hereinunder.
The "radiation sensitive composition for use as a
30 projection material for vertically aligned color liquid
crystal display panels, which provides a cured product having
an electric resistance of 10'? Q:cm or less" in the present
invention is not particularly limited if it is a radiation

sensitive composition which 1s prepared by blending



Products Co . , Ltd. ) , Megafac ( of Dainippon Ink and Chemicals , Inc. )
,- Florade (of Sumtono 3MLimted) and Asahi Guard and Surflon (of Asahi

d ass Co., Ltd.). These surfactants nay be used alone or in conbination 5
of two or nore. The anount of the surfactant is preferably 50 parts or

| ess, nore preferably 0 to 30 parts by weidght based on 100 parts by wei ght
of the conductive particles. (B) alkali-soluble resin 10 Any al kal i -sol ubl e
resin is accepPRBPEtiNetPRTbtesentt? PRSVhORNRAL the Khasds i re syistdaces or

t he conductivegp i ( i l.uble i n _a.davehoper us o] r.m
proj ections, %%r?ﬁ%uFQEEQ ér8?g%§b%§%§%%aﬁ%§4%edégglg%e?ﬁ ?Eeigsg' Rgs
al kal i - sol ubl suféschentlyhtighe sémenigihe @nidoadhe sivnpriel e aubs tratesias

cont ai ni ng a car hoxyl, group, articularly preferably a copolymer (. to be

sinply refer rBH°ﬂS°§%° Eaif86xg’ler§r16’&}-lé(oﬁtl&i9ﬁ‘ie@gct9&rﬁﬂ)}ﬁ&“‘i%é%‘%)fsﬁeﬁ]t er) of

an ethyl ey ca a hed n I i t I oup (to
g hk?ép%ﬁ? bHh3h6d afRNATRICRAYIRI o £oiiin Y SFH P n

be sinply referre o as "carboxyl 20 group-contal ning ‘unsaturated nononer"
herei nafter) mndjesttibes bypel yithogaisphist prdosessalio) hensbaamgaEieetl mononer

( to be sinmply referred to as_"another unsajurated nono " hereinafter) .
el e of "t HEFEAPBORTT -or Bune bR AT FE ATt SR BRe SEEhemches THk i41e
unsat ur at ed nmanpgafeexibnC matieddaluForaveatiyald y e ld.gned o 11 qsidl)
crotonic acid, a-chloroacrylic acid and cinnam c acid; unsaturated

di carboxyl i c SEVE§al Sdrpdayd@anels,c hchraammrises o A hegerducthivg dri de,
fumaric (d i e apid_ | i . 30 cid . 3

c:Jt rai:onia:lccd anﬁ?g??’gglegﬁd%ngsaé{cégﬁgﬂ%cFgﬁnégégﬁﬁﬁgéé%&%ﬁca%@(y |lg°naac]|' ds
(anhydri des) manongrt ande () rROpPhcapodylemiaatpisin initiator (to be

nmono( 2- acryl oyl et hyl ) estey, r no( 2- net hacryl oyl oxyet hyl Jesters of a
nonpgl yrrer%/za%fag)ég' € yﬁ)SxéF’i 2338?'ngﬂBgsﬁEss‘tlveyc°%p°éhl°x %°; use as

”Dno(z'acry|V¥|P*%?Ealhbﬁﬂﬁgﬁéﬂﬁhl (d)" hereinafter) is particularl
nono( 2- net hacr yl oyl oxyet hyl ) succi nat e, nono( 2-acryl oyl oxyet hyl ) pht hal at e
and nono( 2- nePR&EPFESA-oxyet hyl ) pht hal at e; and w- car boxy- pol ycapr ol act one

monoacrylgge and 5 #hGaphaxXaRol kGANLAACLANY HANYIRINAG A a HiaoP

car boxyl group-contalni hg ethylenically unsaturated nononers nmay be used
al one or in coelrendtinderaf two or nore. Exanples of the another unsaturated

nononer i nclude 10 Epnatic vi nyl conpounds such as styrene,
a-nethylstyreﬁ8$£§93L¥ﬁ4ﬁiEL§é;9§nvinyltoluene, p- vi nyl t ol uene,

p-chl orostyrene, 0-ﬁﬁbheéﬂéﬁafﬁﬂégp&%ﬂ?@ﬁ@é%ﬁiX%@ﬂ?re@eﬂ%tBﬁ%&ﬁ%ibﬁnsre

p- vi nyl benzyl met hyl et her and p-vinyl benzyl gl yci dyl et her; indene conpounds

such as i nden@seg togeduege e negdsdangesvd lnaofdt e rpdiptionssens teive s
such as mpf hyl, aeiywiahey, eV TRENEE" ¥hat Eon&lO¥AvEC XL M E1es include

carbon black, metal particles and metal oxide particles. Out
of these, carbon black is preferred.
Examples of the above carbon black include furnace
blacks such as SAF, SAF-HS, ISAF, ISAF-LS, ISAF-HS, HAF,
25 HAF-LS, HAF-HS, NAF, FEF, FEF-HS, SRF, SRF-LM, SRF-LS, GPF,
ECF, N-339 and N-351; thermal blacks such as FT and MT; and
acetylene black.
Examples of the above metal particles include Cu, Fe,
Ag, Au, Pt, Mg, Cr, Mn, Co, W, Al, Mo, Sn, Z2n and Pb particles.
30 Examples of the above metal oxide particles include ITO
(tin doped indium oxide) particles, antimony pentaoxide
particles and tin oxide particles.
The diameters of the conductive particles preferably

range from 0.001 to 10 pm, more preferably 0.01 to 5 um, much



ethyl nethacrylate, n-propyl acrylate, n-propyl nethacryl ate, i-propyl
acrylate, i-propyl nethacrylate, n-butyl acrylate, n-butyl nethacryl ate)
i -butyl acrylate, 20 i-butyl nethacrylate, sec-butyl acrylate, sec-butyl
net hacryl ate, t-butyl acrylate, t-butyl nethacrylate, 2-hydroxyethyl
acryl ate, 2-hydroxyethyl net hacryl ate, 2- ﬁydroxypropyl acryl ate,

2- hydr oxypropyl nethacryl ate, 3-hydroxypro at e, 3-hydroxypropyl
net hacryi at e, m?BEZPﬁ?/ﬁ?Bi?b&t%l ‘Lyq H%:‘e) 'gxﬁ Jo‘i?%lﬁeﬁisfﬁ‘h‘a'@f Wattdie

3- hydr oxybut yl:%ﬂﬁ{l)ﬂltﬂ/@ pgrlﬂ%ﬂlg&géy l_:)_gt }S!r:e?%trg%q_éry haeeq . % M Q0dalt Ylore

acryl ate, 4-hydroxybutyl acryl ate I"at e, IyI met Hacrylate,
benzyl acryl apeefbeabydy ot h@cc;nl are,leglsenyl acryl at e, phenyl nethacryl ate,
30 net hoxydi et hyI en gcr coI acryl at s tho d| eth

t

met hacryl ate, net holytHiePAFEERE GIYERTTR Y aetgon ﬁgvgtél?’é%:hf/]r%ﬂé"a&i ycol

net hacry! & e, pgeuBenydibhepyhens ¢oybanadaion aire twildioxudiedr opyl ene gl ycol
net hacryl ate, glycerol nonoacrylate and gl ycerol nononethacryl ate; 8

unsat urated car boxyTh% gentenki abakhel ce§@§P§i§ecnaa§izl&m ﬁ@ettllisﬁ’l

acrylate, 2-am nmet ha | at e noethyl acr | at e

3t ot byl am POBLRGAOReTRAL i P ecoedifHIRh 0 P Bk Bl as S E s Aan 5
met hacryl at e) matdir.-ttatLhybasunoabmpybdgusybdt accardingt bty | lue nwp@p:yﬁ the
nmet hacryl ate

, 3- nin ro acryl ate.. 3-am nopropyl_ nethacryl ate,
3- di net hyl ani ﬁ8ﬁ385§ B;?F&Elé‘lé“ﬁdaédd l%ﬂ r%‘& %‘%lr%% Hhe%:
unsat ur atjed Céehﬁsﬁbh%a@m&ﬁﬂ&a dyl Eétr%rcﬁafﬁal% Qéngit’ﬂrg)donﬁﬁéi@&l 10
and gl yci dyl acryl ate; carboxylic acid vinyl esters such as vinyl

acetate , vin§k psoprefierablyyinyl teusr attd .amens prefiemeidat € - urksatdf at ed
cthers such gyl LB YL o2t 0ep LAMLEEY| cothotcenbluLal ol EiL eiigr and

nethacrngIyC| VI ny yan oun s such "as "acrylonrtri
met hacryl oni t E:bll&dsacmt@nif)axﬂ’ yhemadidﬁméemsﬁthde@mwﬂﬂtﬂen When
unsat ur at ed am des such as ac | am de, net hacrﬁl am de, a-chl oroacryl am de,

N-2- hydr oxyet F}P SeRyPafi okt SRR IF A7l SRAYLeTNERRR 11 b
acryl ani dg; angeht n%hayé%ceﬂeaféxig%ﬁee Desthstoihtid Lo @ b yBd &1 PR slgc s UCh

as N-cycl ohexyl nal ei mde, N-phenyl naleimde, N o-hydroxyphenyl™ nmal el m de,
N m hydr oxyphmayl emabednidb’ SN fayndk Mxﬁmh&hyzl coaltenti de, lakgenethyh pheny|

mal ei m de) N th henyl . mal_ei m.d phen | ei mj de,
N- o- met hoxyphgsﬁgl‘? ﬁﬁ:h%isﬁ"f’ée t°l\|-amsrlf’|=3 e%rxa% r% %irn%g ”}&h
N- p- met hoxyphaeayk 1ephent des iduep iy qos:mﬁw;ﬂiaﬂ di enes such as

1, 3- but adi ene, isoprene and chl oroprene; and nacronpnoners haV|ng a
monoacryl oyl group &P FhmBFESERL JPBOPTIPBuptRR condMGEiYS PRFtiRdeRIPRE Ul ar

chain of 7 PoLYMakeIUGR JDnPANGIFERG LY YdBddwtsact yl ate, 30 pol ynet hyl
met hacryl ate, poly-n-butyl acrylate) poly-n-butyl nethacrylate and

pol ysi | oxane. TheseThaodhepennsnt uray & MOndRéedifaycationdd, BOMOBEC) n
combi nation of .t W3 +Ql-3T07 & 1 INGRATHRYd & BRSPS B E0a CORPEYELNLS

Examples of the above surfactant include

polyoxyethylene alkyl ethers such as polyoxyethylene lauryl

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

30 distearate; sorbitan fatty acid esters; fatty acid modified
polyesters; tertiary amine modified polyurethanes and
polyethylene-imines. Commercially available products of
the surfactant include KP (of Shin-Etsu Chemical Co., Ltd.),
Polyflow (of Kyoeisha Kagaku Co., Ltd.), F Top (of Tokem



9 particularly preferably a copolyner (to be referred to as "carboxyl
gr oup- cont ai ni ng copolyner (1)" hereinafter) of (1) a carboxyl

group- cont ai ni ng unsat urated nonomer containing acrylic acid and/or
net hacrylic acid as an 5 essenti al corrponent and optionally

nmono( 2- acryl oyl oxyet hyl ) succi nat e and/ or

2-neth | t hy| i nat t ted_f
TheCsoun earkYadie®edo Y LES ) MlliseAt Lo Rafiinddh ik fad Fhefuchas. "
2- hydr oxyet thnéC?Ylf"i@raéQ o IO 8 fRkhRchYy! 248, Aé)&ﬁzxdu@fd yaln%t e,

benzyl nethacryla phenyl acrylate, phenyl nmethacrylate, glycerol
monoacr yl at e, Sgr§tenol Oﬁnhgﬁbﬂ-héélayslsmce NLg¥denyl mal ei mi de) pol ystyrene

maor onmononer and p net h thac Iate rnacr oner III tive
exanpl es of the car%%??? %‘1"6’% |"har n&ecblﬁ(?gyﬁ’g?nf’l?r 5’5‘3:

and terpolsynmrepg ¢iwe be mekerred to as "carboxyl group-cont a| n| ng copol yrrers
(la)" hereinafter) such as a copol yner of (metgacryl ic acid and benzyl

(meth)acryl ate, ter'PoeyaReunst °@r hbehgeef 3¢ tenhdial predeseplanto ar beesy |

met h) acryl at er h)a C eﬂg:?/ |4 and
g)ol ys% yr e%e rrggrs%r’mﬁg%?ggeg % ?’y?rae)r/&%fp %h?gcr y 41(1:é %%ég&erynzeqtoe
(et h) acryl at paznd pgyl westigihytl omemhacrqdnallmtm paxrindres t et r apol yners (to

be referred t ar.hoxyl group-cont ai ni ng copol yners (lb)"

her ei nafter) M&@%ﬁ@i& (meth)acrylic acid, 2-hydroxyethyl
(et h) acryy ate, be”ﬂﬁ%, éiﬁ?&i‘i@éﬂ@i@ E¥H P Als/ AbBepRADTRCE RPN Present
tetrapol yner of (neth)acrylle acid, 2-hydroxyethyl (neth)acrylate, benzyl

(et h) acr yl at @nyed t3@npdify et m;:lrvmt W@cwlh#tr@mcﬁ@rmmmqnd\mtfa\pel ymer of
(meth)acrylic_aci enzyl t ry. nd. N- phen ei.m de,
tetrapol ynmer BFrfggtlﬁ')syéigl |a€%ag" %)SO rr%rl(ragngi% pahe e‘feaj(or%eﬁ)%scer&/yl a?ngé%ﬂ"él

N- phenyl mal epgodectaachst, etpra&nalcwman preEdy)Ary ldr aAkali @ereelager. 10
nono( nmet h) acrél ate, styrene and N-phenyl mal ei m de; enta oW%qners (to be

referred to a - SIS FRSdithitly W ARARETS (jt’b‘ﬁ R HEf ter)
such as qwenFeeQb&wlwé AR E8A k¥l hE ngCh Garbakyan§rolBPdridticularly

(rneth)acryla N- phenyl nal ei m de and pol ystyrene nacr onononer,
pent apol yner Pre@mlb)]a?cﬂqupmqr ($pyhesdmpdanroferradity aa,rw@rﬂeoxyl

N- phenyl nal e| h n ent apol yner
of Io( rre%/h) acr yPI 8q§0|%3’%% rgiélﬁ}e %%O%yp X{% ajcr[mlg PP (ﬁfe%’enp maloel )r/n de
and 10 polystbtnvaammﬁﬂngn@myaturaﬁéﬁxﬁQﬁﬁmefﬁhdf&ﬂéna@ryéasta@hd,
styrene, phenyl (neth)acryl at e nal ei m de and pol ymet hyl

net hacryl at e FREPEMYInGROYUP %f%ﬁfllbfr‘i%%‘fll’ﬁdac?'i’/l?% aerEPo¥Ydcer ol
mono( met h@acr yhak, ,-c%trwa%r}&ngrﬁ}rlyalt\ffﬁéﬁ ahYdimd £ and-Ok phepyl ) nehgi m de,

pent apol yner I5 (rret h)acrylic acid, glycerol nono(neth)acrylate,

styrene, 2- hyén@%}’@trhwop(qmte)@@wl‘eﬁ eethylenidaihly unsgatwrafed prenepet yner
of (meth) acry g‘é' Qlﬁ.g%f%ﬂar%ﬁ%?eég) a&ﬁé!{:ﬁéf ux?é §P§¥ﬁ§%&¥ mer"

(meth)acryl at m de) pentapolyrner o acrylrc acid,
20 gl ycerol rrhm(etmidf)m’)yl ate, styrene, phenyl (meth)acryl ate and N-phenyl
mal ei m de, pentapol éner of (nmeth)acrylic ac

nono[ 2- (et h) acryl o P‘éi!‘?éﬁl‘iy?f Fﬁé‘tbé?xyd-l 9EEPBFCHBHB(LH§PH)%$?F%F%“‘1
styrene ajyl Npphemdr THE UL n AU AP Y ThonSEakBERPL BET ¥4 §sa6heh as

gl ycerol
acrylic acid, methacrylic acid, crotonic acid,

a-chloroacrylic acid and cinnamic acid; unsaturated
dicarboxylic acids (anhydrides) such as malelc acid, maleic
anhydride, fumaric acid, itaconic acid, itaconic anhydride,
30 ciltraconic acid, citraconic anhydride and mesaconic acid;
unsaturated polycarboxylic acids (anhydrides) having three
or more carboxyl groups: mono(2-acryloyloxyethyl)esters or
mono (2-methacryloyloxyethyl)esters of a nonpolymerizable

dicarboxylic acid such as mono(2-acryloyloxyethyl)succinate,



25 nono(neth)acryl ate, styrene, N phenyl mal ei m de and pol ystyrene

macr onononer, and pentapol yner of (meth)acrylic acid, glycerol

nono( et h) acryl ate, styrene, N phenyl mal ei mi de and pol ynet hyl nethacryl ate
nmacr onononer; and hexapol yners (to be referred to as "carboxyl 30
group-cont ai ni ng copolyners (1d)" herei naf't er) such as a hexapol ynmer of

(1t h) acr o1 atBOSRE BrBRE R EREr PR Y B Ty F P Fe et onononer .
hexapol ymer ofoh8ebbadeiIbyt ostgednydl) phehal adehv@igoxyet hyl (meth)acryl ate,
en

benzyl 11 (meth)acryl ate, N-phenyl mal eimi de and pol ynet hyl nethacryl ate
macr onononer , MRS fpoMgkbacsy Loydorysethyli)phidiad ater:y@dse, 2- hydr oxyet hyl

ot ohononer . SR REXH BRI IRA A RS B ena, o 7o YT eNe
2- hydr oxyej hyg - CERbBXYC M1 RpdNeivtordBidhond tH iy 1 e phenyl mal ei mi de

and pvl ynet hyl nethacrylate macronononmer. The copol yneri zation _proportion
of the carboxyl 10 §reEp- €8RPAFKLNgTARRaCOPLREA1IREINEFEY 1817 19ar boxy!

gr oup- cont ai ”LHQa‘EQE}Q%g%ohémQEETxﬁéf‘béé/ wdd aAQnit %’{%—((aiﬂoé ﬂrﬁé‘é’{@@'é’f 10

to 40 wt % When the copol ynerization™ proportion of car boxy
gr oup- cont ai ntwg omsameat ed nononer is snmaller than 5 wt% the solubility

i | kali 15 d I f the obtained radiati iti i fi
may L over and when ERGREBBBI GFoFPsafhB B0 OPAtR St Hoganer AN G0 o
the formeg propembita Fa¥yhabbmBblinbs0SutnCas UDSHFd e, Y-ndthyil {icéne,

thereof may be roughened at the tine of devel opient wth an al kal
devel oper. 200FNanyditgduemngor Ay invldiuane e Riinl takygnei pol ystyrene

(to be abbrevja rei naf b j

chr omat ogr aph? %&ie?.%tsclgﬁ%fdr oQ)f tﬁregt;\ﬂoa a |e§geo'l b‘?ﬁ‘gé%}gﬁ)enégf%?et he

al kal i - sol ubl @ -mexhidxy® tiie e e FertinyhMesrizyime thyl edeiebl| ynd, 000 to

1, 000, 000, nore 25 preferably 5,000 to 100, 000. In the ﬁresent i nvention,
the al kal i - soPGNASYIRSAY 1Y HAY S BEREF 6 TP 7S FOEBRBPASI TR 6F 109°RF

nore. Thep anDURE PLmbRRyakhkakheSOhhbhLuF88L8 ddrBdiy DISSRAI EBYEREI HAchS
preferably 300 to 100 , 000 parts by weight , nore 30 preferably 100 to

10, 000 parts By meitdwl messdlale 100 thirk Jnefhagryglater etytonguriate.
particles (A y’l[e tt}ﬁ“'q{? of_kngo I l e . resin.,4s snmaller than
300 parts by \ﬁg"lh h Qr:eta ald - develbpa |ﬂif(§éér%i9+%@weren lg?bg!(%tai n and the
filmresidue methaegylethecd prepyhrazryldies, t haprepybrmethacrglater

form ng a projec¢tion and en the anmpunt is larger, than 100,. 000 rts by
wei ght - the. QO CEHRHa R T8 hes COHAL IS £F8s TP AT h RV RERs
wher eby axgi spl- gyl I Eh SIS £6e | NRIE- BhtFKi AerPlatONUILEOHALYY i N

di splay may occur when 5 a display panel is produced therefrom (C

pol yf unct i onamethagrylat@npt dsutyl taerpbate unttbebyl nebbasrylatene

o esert L vert) AL M ERES o PBLIBEN HERALAAKEET
di met hacryl at es-rofdypmtymtdyy Enecoyyabe , seehyasopyppbyephy| meehgbygantand
AL G IR ESETEE RO REEREC SR MM TR
products bBer epfhydkdhASu Y Y CEE+P1ate, 2-hydroxybutyl methacrylate,
3-hydroxybutyl acrylate, 3-hydroxybutyl methacrylate, 4-
hydroxybutyl acrylate, 4-hydroxybutyl methacrylate, allyl
acrylate, allyl methacrylate, benzyl acrylate, benzyl
methacrylate, phenyl acrylate, phenyl methacrylate,

30 methoxydlethylene glycol acrylate, methoxydiethylene glycol
methacrylate, methoxytrlethylene glycol acrylate,
methoxytriethylene glycol methacrylate, methoxydipropylene
glycol acrylate, methoxydipropylene glycol methacrylate,

glycerol monoacrylate and glycerol monomethacrylate;



15 trimet hyl ol propane, pentaerythritol and di pentaerythritol;

ol i goacryl ates and ol i gonet hacryl ates such as pol yester, epoxy resin,
urethane resin, alkyd resin, silicone resin and spiran resin; diacrylates
and di net hacryl ates of a both term nal hydroxyl ated pol ymer such as

pol y- 1, 3- but adi ene 20 having a hydroxyl &roup at both termnals,

pol yi soprene havi ng a hydroxyl group at. both term_nals and pol ycaprol act one
havi ng a hdeBi?FugPGGB &FrBBP‘P(q‘llé?r Gt sminqalkyl esters duen g

tris(2-acryl oybpxygkbuihpResiake 23 aminoethyl methacrylate,
tris(2-methacryl oyl oxyet hyl ) phosphate. 25 Qut “of these pol yfuncti onal

mononer s, poRydéimgthydemingefbiyin@dradatieat k- doifmetyydlanhiyrdre thyal cohol
having 3 or no hydroxyl graoups and di.carboxylic acid nodified products
ther eof are PPSTBFFSAS the drAMBMORIERY, ATRAYY i PP BIARF 9 ber yl at e,
trinet hylol ppepaaeriliafet, hacimdithy 1dmipRpasipl Mddwlatddj acryl ate,

pentaerythritol trinmethacrylate, succinic acid nodified product of
pent aer yt hri RoRimetiylpminepropydi mpEhaeryladei f 3 campreptepydfacrylate,

pant aerythritool tri r erythri

pent aeryt hri Po%m%'éto E%tgggﬁa%%%%g?im% %l%ﬁ'\%%’(%ﬁ%&?ﬁ%%g{l ‘reaacare'r]yafta? e,
di pent aer yt hantio3 -ie meamgtlandmdpaiop y Idineeiamryldte 1 aindwebinsected at e and
di pentaerythritol hexamethacrylate, Trimet hqu(i.,lfcg)ropane triacryl at

pent aer yt hr i £3FPP¥YACy LIS S &HEHY 1R AS 1ebERIYA eﬂ"'eﬂg#%te

particuliy |y jpaedeyEe bmﬁ{&&l; eRgHbB x9N 1lN8c P@AIHIAd BERLECH U AN IS
hi gh, the surface snoothness of the projection is excellent, and a stain

and t he fil maseginyd agetate divinyloduepiohatan winnl dutgirateannd poryl on

f f ' ' I Qn. b I | b d
Al one o 1 1 DSRBOATE o AR i e i P (REBTL e R 0

monomer in tREnyleIeRil eokent i 11y Bgbyei@yhlthdr and WMot wl dyysedght
nore preferabl ¥‘&20 to 300 parts by wei ght based on 100 parts by 15 wei ght
of the al kal BX&STUbVENYdsiGYqnigly "cCOmgRANGs S U 3% WIY%%“bB?¥¥Enctional
nononer 4s spaller ris by wel h_ and

snoot hneisi OH'% tt%%cp o?’glcj&l%ra]lénhy&b%%\f(;éﬁ%@%%&??é*ggggé yalgﬁdvﬁﬁgiﬁiﬁﬁgeamunt
is larger thayasl@epantrssdijuratehtanidékasuchicas| apeplanigenmay | ower , or a

stain 20 and the fil mresidue be produced_in an ea other. than a
portion for m?rtrlﬂarﬁfyd'aﬂPcﬂeectq‘t”Fm/l?ﬁ°$Wb?'§%@ﬁt Fh%g]t[wgﬁﬂ’,‘yﬁ’éﬂ'lof t he

above pol yf urciryakadi dener - Hpyr ity stibgl | het Rdebyl aniaeof NrgéthRabl
nmonomer. 25 The nonofuncti onal nononer is, for exanple, a carboxyl

gr oup- cont ai AARY iavsde rardd risieto brmekr fEY1ans ?urﬁrﬁﬂbﬁﬁ%ﬁ%ﬁd
constitujyng r&é}%iﬁi@é syl e rﬁﬁé&é‘léﬁ'ﬁxyf'xm{ﬁé%}(aéé%gﬁﬂé}{?iggyl

acryl ate, 2-hydroxy-3-phenoxypropyl™ nethacrylate or M as a
comer ci al | y mealaingiidlee, p¥-criticydxoxypleenphonabedmide; UN on-hydTonyphenyl
Chemi cal | ndlrjnsétlré/imc})dé, LIvs--dp)1"1ydroxyphenyl maleimide, N-o-methylphenyl
maleimide, N-m-methylphenyl maleimide, N-p-methylphenyl
maleimide, N-o-methoxyphenyl maleimide, N-m-methoxyphenyl
25 maleimide and N-p-methoxyphenyl maleimide: aliphatic
conjugated dienes such as 1,3-butadiene, isoprene and
chloroprene; and macromonomers having a monoacryloyl group
or monomethacryloyl group at a terminal of the molecular chain
of a polymer such as polystyrene, polymethyl acrylate,
30 polymethyl methacrylate, poly-n-butyl acrylate,
poly-n-butyl methacrylate and polysiloxane.
These another unsaturated monomers may be used alone
or in combination of two or more.

The carboxyl group-containing copolymer is



Qut of these nonofunctional nononers, preferred are

nono( 2- acryl oyl oxyet hyl ) succi nate, nono( 2- net hacryl oyl oxyet hyl ) succi nat e)
14 cu- car boxypol ycaprol act one nonoacryl ate (M 5300),

c~- car boxypol ycaprol act one nononet hacryl ate, nethoxytriethyl ene gl ycol
acryl ate, nethoxytriethylene glycol nethatrylate) nethoxydi propyl ene glycol

zzicLyljate, g net hoxydi pr.o yﬁ%% cg%n%mhacr lat(gg?)h‘é%o&?%‘?%?‘li to as
- hydr oxy- -ﬁﬁ@ﬁﬂﬁéﬁ*{#ﬁﬂ _ = -8 _
T T R e

conbi nation of two O e npbnofunctional nononer is
preferably 0 (tlo) 9 cafhoxpk egyrudhccantyining Gisaterbbeddmonombe t ot al of

t he pol yfuncti onal , npnoner d the, ponof uncti onal nononer. . (D

bhot bpol yror (SRS THY (1SR A BROl SRS AP PERI LR reF AR PE 8P i n t he
present igverddfdhtSafR &amponksh Wahghopeishaatyi ve speci es capabl e of
initiating the polynerization of the above pol yfunctional nmononmer ( C) and

an optional | yraped npery ieiosrethnbheweeinatehand/axrradi cal ) ani on or

cation, thro | ts_ I 1] f, 4 p
exposure to ra |é&?cﬁ?ﬁﬁ%?%i@éﬁ%%&%gFg¥é>$§88¥§QE§Q%E§Hﬁ%&%@gqggfgi%g?ter).
Exanpl es of tdeledioddpbtomethe agiroupi cohsasdingnofugeybehnsl, dazehgl
conpounds, acet ophenone conpounds, ot her opticall¥ radi cal generating
agents and céﬁﬁagHﬂgehd@? 1 methacrylatfet AyPYEFesEetbYhea6r¥iRd820l e

conpoundggi ncj iki’fd?o:?&éﬁhﬁi Zn&th2EPPI8RY! ) béndy1 Sacryigteakbanzyl
(4- et hoxycar bonyl phenyl ) -1, 2" - bi 1 m dazol e,
2, 2" - bi s(2- bmestperylate, phényl -aeryidite. 3phenyl methacrylate,

(4- et hoxycarh henyl)-1.2'-bijmd

G by sl oo reErEh eidadry BaLE: PAERER e moometpacEyaats e

2, 2" -bi s(2, 4-nisthd oy Dpaibsirh)dd, 4o by Sty eié aplaioonomer hindpdagikehyl 15
2,2 -bis(2,4,6-trichlorophenyl)-4,4" 5 5"-tetraphenyl 1, 2" -bii m dazol e,

2, 2" - bi s( 2- brfpheYl§ta RACEOBODPBEY aphenyl - 1, 2' bi i ni dazol e, 5

2,2 -Dbisgg, 4-dibr Om&hﬂwaffvé‘éxﬁmége%%f fRB oy gEB@zEﬁ-QBE%@n?g@

2,2'-bis(2,4,6-tri bronophenyl)-4,4 , 5" -tetraphenyl” 172" -Dbi i mdazo

copolymer (I) include copolymers and terpolymers (to be
referred to as "carboxyl group-containing copolymers (Ia)"
hereinafter) such as a copolymer of (meth)acrylic acid and
benzyl (meth)acrylate, terpolymer of (meth)acrylic acid,

20 styrene and benzyl (meth)acrylate, terpolymer of
(meth)acrylic acid, benzyl (meth)acrylate and polystyrene
macromonomer, and terpolymer of (meth)acrylic acid, benzyl
(meth)acrylate and polymethyl methacrylate macromonomer;
tetrapolymers (to be referred to as "carboxyl

25 group-containing copolymers (Ib)" hereinafter) such as a
tetrapolymer of (meth)acrylic acid, 2-hydroxyethyl
(meth)acrylate, benzyl (meth)acrylate and polystyrene
macromonomer, tetrapolymer of (meth)acrylic acid,
2~-hydroxyethyl (meth)acrylate, benzyl (meth)acrylate and

30 polymethyl methacrylate macromonomer, tetrapolymer of
(meth)acrylic acid, styrene, benzyl (meth)acrylate and
N-phenyl maleimide, tetrapolymer of (meth)acrylic acid,
styrene, phenyl (meth)acrylate and N-phenyl maleimide, and
tetrapolymer of (meth)acrylic acid, glycerol



These bii m dazol e conpounds have excellent solubility 10 in a solvent ( do
not formforeign matter such as an undi ssol ved product and a precipitate,
have high sensitivity and high contrast) fully pronote a curing reaction by
exposure with a small anount of energy and do not cause a curing reaction
in an unexposed portion. Therefore, the ©dating filmafter 15 exposure is
clearly divided into a cured portion insoluble in a devel oper and an
uncur ed por t MBROKBELRJ asiryH-ad@l ulFtYnepq Rnd N -mhandpadleimkdsy naking it

possible to Qﬁg‘{aﬁgég)ﬂ%@sl q@to %reojr_%cfté' d r&e 44 9.4 )aal ng part, | ost

part and underc he above acet ophenone conpounds 1'ncl ude

2- hydr oxy- 2- gebhplcbnfadmyiing aepolyners (Ic)" hereinafter) such as a
1- (4-i-propyl phenyl).- 2- hydr oxy- 2- net hyl pr opan- 1- one,

4~ ( 2- hydr oxy BERGRPPARER A6 MAHOAEE o A yketahizene , benzyl

5 Yo oxyeye! | e ] 5 ophenone,
1 Dyar oxyeyClARPRY RS tChherd ot EhiRid e T ORPINY AL

2- met hyl - 1- [ haCmemioplonieim) pleatppplymerxpliolmath) spaplicomeidndstyrene,

2-b | - 2-di_met hyl gm no-1- (4- hq| i henyl tan-1 30 Th

ot hor opt i caPPy T B AT 1y U M BE Aoy tnrl

3, 3" - di r net hjjethadRiyNRUED Mz 2, rs}@é d¥ BN{HOFh )acrylic
-az

4- azi dobenzal dehyde, 4-azi doacetophenone i dobenzal acet ophenone, 16
azi dopyr ene, agidli.ag birphenyEiefi e (math) aesyiatgethrphpnphaaeidmide and

4-di azo-3z3 NE i [, am
0 505 0.3 nopRIpstAY Bl Monomer  pentapotymer of (math)acrylic
di benzoyl, bewiddi,nstgobuney|phenElr (médithhaoyyilbteady+plosrey hmdleimide and

triphenyl pyrylium perchl orate. The above conpounds havjn tri hal onmet hyl
group | ncl uBOLYREFRYY METHAG It (AT CRORTen fRentapolymer of

1, 3-bi s(tri chimardRidiylid-deh! Pyl | noro (md 87) d@yildke, styrene,
1, 3-bis(trichloronethyl)-5-(4-chlorophenyl)-s-triazine)

1, 3- bi s(tri chedhoRetMeth)scrylatiehsrdpNeRhenyd-naleinhde argentapolymer
1,3-bis(igichlo hyl) -5 (4- h | )-s-t [ Lagi of

acet ophe]thgone%go ﬂ%ﬁ%&éaﬂg? %raop‘?! %%ql}é' %‘35?3%@%&%&?3 | %ge’a?g%ﬂ’fegn%hd
conpounds hawvi-ingréxr dxydidiyoiretneyth pporyplate and N-phenyl maleimide,

2- hydr oxy- 2- net hyl - 1- phenyl pr -1-one ,

2-met hyl - 1- [ E’%ﬁ%ﬁ%)%‘ﬁeﬁ@ﬁaﬁql)ﬁﬂﬁ%ﬁ%ﬁr oPh¥Ca Bhe and 20

2- benzyl - 2- dim@Ricd ¥leXH Y&ﬂyi&@r@?iéwphﬁé‘ﬂk¥bulﬁ@tﬂpﬂ@:ﬁl&tér gharred
because the formed pro jection har |ls off fromthe substrate at the

fa
time of deveMophanylampieinisde eri@?mélmlx’éﬁ%i efvimgth)aerglpropedtion are
high. | n26 he g&ry%seggl EQKS?REQH’) atcg§l%l%%v,estyrene, phenyi (meth)acrylate

and N-phenyl maleimide, pentapolymer of (meth)acrylic acid,
mono[2-~(meth)acryloyloxyethyl]lsuccinate, glycerol
mono (meth)acrylate, styrene and N-phenyl maleimide,
pentapolymer of (meth)acrylic acid, glycerol

25 mono(meth)acrylate, styrene, N-phenyl maleimide and
polystyrene macromonomer, and pentapolymer of (meth)acrylic
acld, glycerol mono(meth)acrylate, styrene, N-phenyl
maleimide and polymethyl methacrylate macromonomer; and
hexapolymers (to be referred to as "carboxyl

30 group-containing copolymers (Id)" hereinafter) such as a
hexapolymer of (meth)acrylic acid, styrene, 2-hydroxyethyl
(meth)acrylate, benzyl (meth)acrylate, N-phenyl maleimide
and polystyrene macromonomer, hexapolymer of (meth)acrylic

acid, styrene, 2-hydroxyethyl (meth)acrylate, benzyl



25 photopol ynerization initiators may be used al one or in conbination of
two or nore. In the present invention, at |east vne selected fromthe group
consisting of a sensitizer, curing pronoting agent and optical crosslinking
agent or optical sensitizer which 30 conprises a polynmer conpound ( to be
referred to as "pol ymer optical crosslinktng/sensitizing agent”

herei nafter) urther used in _comhination with Hhe ahove

f
phot opol yner i(E‘g¥Pg%CFﬂﬂ'ﬂt§t'orN?§’Wdui A6, 3 hfove sensitizer

include  17mdthackyla@eMaRdABINAEN HBMHWRMer of (meth)acrylic
4, 4" - bi s(di et hyl am ho) benzophenone, 4-di et hyl am noacet ophenone,

4- di met hyl aneed@r ositypleaeon &, - hatdndxye thiytet (me tha awstislateat ghenyl

2- et hyl hexyl 1, 4- di_net hyl.am nobenzoat e :

2, 5-bi s(4- di é[“ﬁéf‘gﬁﬁcﬁgg al ?“83? e&?@xé’l?&?el,’“ide and polystyrene

7- di et hylsni facrdmofiotes!,hyha HaxEiRAmen) 6 OUNRIHH) £d¥y1ic acid, styrene,
4- (di et hyl am no) chal cone. Exanpl es of the above curing pronoting agent

i ncl ude 10 cRar¥dEpFNetdy Ladamtdh)araylate. Rhengph obesisy) aroiate;

2- mer capt obegpz haZ0l e A% ﬁmpj

2, 5-di ner cap?o-g%,ggﬁ- t %lféi“g%ﬁcga?{gﬁg capt o- 4?%911: |?r%rt¥1ly taerri nopyri di ne,
1- phenyl - 5- neacapmonbkreret r azol e and 15

3-nmercapto-4-nmethyl -4H 1,2 4-tri,azgle. Further, the abqve polyner. optical
crossl i nki ng/ sensi ?P?i ﬁapaémﬁléa%iﬁ& ?ﬁ@P°E&|ﬁ?_6htﬂ:f- r‘l%‘[?y%t i onal
group Wwhigh gaBupURehnitel rih P urdt e t&d GicH dree NEo 208D caPsldey1 opt i cal

sensitizer in the main 20 chain and/or side chain. Exanples off%he agent
i ncl ude a cogdompatcendfainigyd dsiredymeseiypdprede by Snyp 5P ceohdl ,more

condensate of _4-.azi e |, deh d ol,_,novol esi onopol ymer or
copol yner of pfpgaéfﬁ%?)s’l pr]hzogr;cyq %‘?ﬁ?\?ﬁbymgglt écrh% f?of%éa’lgnyesbéuj’%aacﬁqeog and

1, 2- pol ybut agirepertdwnOdf dthd hearidmne sAnsip + geisSainity NGn Paoubatag agents
and pol yner optical crosslinki n%/ sensitizin

t
4, 4" - bi s(di "BONSH A5) BERZ ST AR 54?3%1b?egggﬁ%ﬁwémo;aemmme and
2- ner capi HbegeRleNioped! &l P el ikl haruiser dhes 108 Medy 80 b 611 R

hardly falls off fromthe substrate at the tine of devel opnent and the
strengt h andmaynsoveyiand sherhshpreppelyeer bzat hogiprapentionpissbarger

| nvention. R ANAPRYY, WS A Aed o6 FEOE1 b8 RAY kA 2bkY PLSRCLAR'Y @
substrate or the surface thereof may be roughened at the time
of development with an alkalli developer.

20 The weight average molecular weight in terms of
polystyrene (to be abbreviated as Mw hereinafter) measured
by gel permeation chromatography (GPC; tetrahydrofuran as
a dissolving solvent) of the alkali-soluble resin in the
present invention is preferably 1,000 to 1,000,000, more

25 preferably 5,000 to 100,000.

In the present invention, the alkali-soluble resins may
be used alone or in combination of two or more.

The amount of the alkali-soluble resin in the present
invention is preferably 300 to 100,000 parts by weight, more

30 preferably 100 to 10,000 parts by weilght based on 100 parts
by weight of the conductive particles (A). When the amount
of the alkali-socluble resin is smaller than 300 parts by
weight, alkali developability may lower, or a stain and the

film residue may be produced in an area other than a portion



18 biim dazol e compound and at | east one selected fromthe group consisting
of an acet ophenone conpound, benzophenone sensitizer and thiazole curing
pronoting agent. Exanples of the particularly preferred conbination 5
itnclude a conbination of 2,2'-bis(2-chlorgphenyl)-4,4",5 5 -tetrakis

(4- et hoxycar bonyl phenyl ) -1, 2' - ba. |n1dazopg and

4, 4" -bis(die I benzo henope at i

2\ 2 _bis(2- Ch)% ggﬁgl bp) a4p oj%cg;l.m[‘x ncgkv{r]geri%he amount is larger than
(4- et hoxycar hony lopvepitts by wellight ,d@Eel €@dncentration of the conductive
4,4' - bi s(di et hyl am no) benzophenone and

2- benzyl - 2- dpeettiyles ﬁ@l@tézxeﬂm bﬁﬁﬁ?ﬁop‘lﬂ@ﬁ?ﬁ%bﬁlﬁ displayn&aldonbi suchon of

2,2 -bis(2-chlo hen AR
(4 et hoxycar 83n€ﬂ%§ﬁ8n%+%c}iix}g orﬁ‘ n n&é\ (;:agmlty in display may occur when
4, 4" - bi s(xli eshyixpi1re) ivaphieh@rodided therefrom.

2-met hyl - 1-[ 4- (et hyl t hi o) phenyl ] - 2- nor phol i nopr opan- 1one, comnbi nation of
2,2 -bis(2- cHEHLdﬁﬂéﬁ?ﬂ}lﬁﬁﬁl;éiﬂﬂﬁﬂEEEakls 20

(4 et hoxycar bonyl phg ek 8- Phi PIBFAlfctional monomer in the present
4, 4" - bi s(di net hyl am no)benzophenone,

2-met hyl - 1- [4nynnﬁmﬂntmngknﬁgndqaqrmbapﬂslam@pdbmanhaonylands of

2- b | b f
o S MR hurs LR 2ol 1 ene givenn 290 ProRyianePRESStE and

4, 4" - bi s{gli etdasdcﬁcrylr&ﬁézeampameﬂﬁacﬁgmtaatd»@rpcm‘yalk lene glycol such
2,2'-bis(2,4-di bronophenyl) , 5,5 -tetraphenyl -1, 2" biimdazol e,
4,4' - bi s(di etsy RAEYRDH }ﬂé{ﬁftﬁp ammd polYpr0pylene glycol;

2- benzyl - ' b tion
of 22 - bi o( BOMGRRAe et BYiRArhgRRyTRter UL A 51 £0EPHOR!

4, 4" - bi s(di ethapiarg rﬂ))cberma]pé]dmpdleomtl groups and dicarboxylic acid

2- met hyl - 4- thio h yl h -1 : d nmbi nat i

of 18 22 madAdR red wfe%rz%mé*%g hy 28 P EeE Bpnenyl 1
2" -biim ﬂ§120|t§9mﬂaﬂx fbﬁﬁﬂé[ﬂ@ﬁ@?" QR& dipentaerythritol;
2-nethy|-1-[4-(neth thio)p 2- nDrp ol i nopropan-1 one and

2-nercaptobemﬁﬁgﬂéﬂxﬂkﬁtQﬁI¢PQh@lbgegéhhapﬁvéﬁtﬁanSuPheaﬁoP&ﬂY&ﬁﬁGﬁb of

t he acet ophe ﬁng nd | ge { d
conpound havi% g afg:r%%% ur?%ﬂﬁl:xa?]g%%f?é %Lr ﬁgr agkn 8%1?{7\?%}’ ,:Iae%%ﬂ, g@ed on
t he whol e pﬁmﬂpﬁm&ynaestm;|®ﬂacny1aaésrandTu&mbehabrg&amnb QE tahdoth
sensitizer and the curln‘gB ronntingngent i's referably 80 W % or |ess

based on the Y@ML HhORBIEPIRLRFS St PB Tt SBEHr ¢ SFEPFN@# Bh@utRgdsef t he

pol ymer ggti Galv£h9Ss! hpkiodfse 55& ZhRObedRNt i1 BEELET 12YpRANL S OF
| ess by melghtnvnn€e prgfeggglygo 01 to 200 pa?ts by melgﬁ?$ %ggklcularly

preferably 5ChawvingOa 1ayguex¥lbgragpght batbdtemmig@lsaeng by wei ght of the
bi i m dazol e QP? F P %&
photopolynerﬁg o%g¥%# rﬁé??ﬁéf% ﬁgﬁ%&%aOgL Epg%g par E qnalﬁﬁ)
nor e prefenﬂﬁnﬁltfnsBQOapﬂyleymyxyetgbu)pﬂespaatecuhmrIy preferably 10 to
200 parts by +|%Et based on 10C)§art Ré ﬁ of the total of the
pol yf unct i onafFhdhéBethaerylayjo Xeﬁﬁy' RQPF% 8%&d nonof uncti onal nonomer
Wien the anount C&uEfETFiﬁﬁéﬁmbaﬁg fhEét L0Ral Nhbhemeks, S poT¥akey1bkar 0. 01
part by weight, curing by exposure becones inconplete
and polymethacrylates of a polyhydric alcohol having 3 or
more hydroxyl groups and dicarboxylic acid modified products
thereof are preferred, as exemplified by trimethylolpropane
triacrylate, trimethylolpropane trimethacrylate,
30 pentaerythritol triacrylate, pentaerythritol
trimethacrylate, succinic acid modified product of
pentaerythritol triacrylate, succinic acid modified product
of pentaerythritol trimethacrylate, pentaerythritol

tetraacrylate, pentaerythritol tetramethacrylate,



25 with the result that part of the projection nay be mssing or |lost, or
the projection may be undercut. Wien the anmount is |larger than 500 parts by
wei ght, the forned projection readily falls off fromthe substrate at the
time of developnent , or a stain and the filmresidue nay be produced 30 in
an area other than a portion for forminglad projection. ~ririiti~sna The

opt i onal Ty COMBATSY BueL b t¢ CedacPrngte, A BaRERLER Rk © T
optionally c he

di spersi on ait tstHike Bifa Pl akee Pi @Ifﬁé'ﬁtéi@fyvm-i’éelOheitehb.@watﬁﬁﬁﬂh
derivative exenplified by cop E t hal ocyani ne derivatives; polyne

conpound sucmiﬂﬁqiﬂ%mﬂtﬂilbw dh@*amﬁbh9@Fﬂyﬂ§ﬁe ﬂﬁﬁmﬁtﬂﬂlQ%PE9P®$65
pol y(f1 uor oal éﬁ%gisuch 8@£8@#E%rf@£ ogkgag%gggkgnggdsurfactant

adhesi on accel'era BEUVTH rlne vinyl triethoxysil ane,

vinyl tris(2-aiaidwpyei eyl sol amn@xaabfﬂiame na%hyhitﬂcamﬁmpr ppeFarieyl
dlnethoxy5|lane 10 N-(2-am noet hyl) - 3- anlnopropyl tri met hoxysi | ane,

3- ami nopr opy! baGaug PR FLERBI Y 9 \iheioRFRIMARA Projection is high, the
t th | t
ri met hoxysi %095 %'oclt. YRIORY R @é:{?&f@&#%@yﬁé@fﬁ;nt t?“?ltain

2- (3, 4- epoxycycl ohexy trlnetho ysi [ ane oropropy
di net hoxysi | sared Gh@hfblmpreayﬂuQSarelharﬁmxyprbdue¢d31neahaaryhonypempyI

tri nmet hoxysil gne or 3- rca tri net hoxysil.ane; antioxi dant such as
2, 2- thIObYS( éh%ﬂh?lp%r lﬁﬁfﬁ?ghgﬁ%W}ngr32p€°é¥cfiﬁﬂtylphenol ul travi ol et
l'i ght abggrber suchrs abold poliEihcbiBRENYhoromyEs Qﬁ@ﬁpbﬁndééd%%e or

chl orobenzotriazol e or al koxybenzophenone; and coagul ati on preventing agent
such as sodi kB eeWRERFLheR. of\hEWot RE BPK&i - sol uble resin (B) is a

copol ymer having a Gl Q%Yx'nt%?%e é@f#?ﬂb@&bﬂglmr&éfl Encﬂ%?@ets' o (2)

for use as a projection materia N~ an organi c acl d £rt her
i nprove the sioiwdmtioy is aneﬁékablydévebopen phr&scb&tmngghmlnmkuﬁned
therefron1and su res Qg eX|$éence of .an undi ssql ved. pro

ck

d ct aft
devel oprent . O BAFRT oV yredont i q cprtg'r aﬁt%r ¥ d or
phenyl gpgup- W&I@l@t rufwgcn@ral;%w;u-%oa%ie 3R straBlhes Wwheh hﬁu@mﬂtﬂnﬁ& igghat i ¢

carboxylic acid 1nclude monocarboxylic acids such as formc acid, acetic
aci d, propi ontie @oilyfunatianaamonomez) £ ismaddier, thrndl parisiky V\mml‘kﬁ.c

acid diethyl agetLecaghth SHANLNLEARE SnBBYRRARLY HeC RSl frodetnip iy

aC|ds such as“oxalrc a mal oni' € "aci SScinic a arlc aC|d
adi pic acid, mmhemmsaﬂissm'edsry ani dheazehelaun@mtd,lssmhager titanl, 500
brassylic acid | mal goni ¢ ¢ acid, dlnethglnalonlc

t.h ci et hyl mal o
acid, methyls ’éFﬁlt&yé'&j@htt efrk ﬁgéh%%ﬁevﬁﬁia&vdna%lwe r astal

cycl ohexawedi g2s boxy! #££1@8CLE3 1868GR ﬂy%@%@ba&eéa AGONHSL Add ot Lftitamci d,
fumaric acid and nesaconi ¢ acid; tricarboxylic acids such as

tricarballyli@a n@ruloacﬁﬁrtﬁ@rming a projection.
In the present invention, part of the above

polyfunctional monomer may be substituted by a
monofunctional monomer.

25 The monofunctional monomer is, for example, a carboxyl
group-containing unsaturated monomer or another unsaturated
monomer constituting the alkali-soluble resin (B),
2-hydroxy-3-phenoxypropyl acrylate,
2-hydroxy-3-phenoxypropyl methacrylate or M-5300 as a

30 commercially available product (trade name, manufactured by
Toagosei Chemical Industry Co., Ltd.).

Out of these monofunctional monomers, preferred are
mono(2-acryloyloxyethyl)succinate,

mono(2-methacryloyloxyethyl)succinate,



acid and canphoronic acid. The above phenyl group-containing carboxylic
acid is) 10 for exanple, an aromatic carboxylic acid having a carboxyl
group directly bonded to a phenyl group or a carboxylic acid having a
car boxyl group bonded to a phenyl group through a carbon chain.

Tl lustrative exanpl es of the phenyl groug®ontaining 15 carboxylic acid
i ncl ude aromati c nonocar boxylic_acids such as benzoic_acid, toluic acid,

cum ni ¢ acid wh%ﬂEPPFYPEIXEFBraﬁécﬁﬁgptVPPBa&EV&at&rdHh§P@ dlcarboxyllc
aci ds such aswp@%?@&kggagggggﬁ@a@tbau fofRbind tBREARRNL hal i ¢ aci d;

aromati c pol ycar boxyl1 having three or nore-carboxyl 20 groups such
as trimelliticethoxytriehoylenachdycat| pepraate . abethanitpyeshellene c acid;
phenyl acetic i ac n Ci n

Bei d phonyl subEy 6k HEFRRLEDPESe] he sy b aTLEBRR 6 g W B ARl aie

aci d, coumar ime titotyadproppeehecgagbdl @bthdtrofiatikese organic aCIdS)
allphatlc dlcarboxy7 ic_acids acrd aromatic_di carboxylic acids such as
mal oni ¢ aci d, HHV%FQX&C?dPhFFQEBHFepgélBchFFFSCBHPC acid, fumaric acid,

mesaconi c aC|ﬁ_ &Q%th ﬁeQSkgp§55YQrﬁggﬁggg hLe. the V|empoints of
al kal'i solubility, so ub| Ity in a solvent to §0 be descri bed hereinafter,

and the prevention Wie abovai moapfiunkéibnkd monemens empbkcusedalonegort i on
for formng a.gro ectlgg Thefa ove orﬁgnlc acids may be used alone or in
conbi nati on of™t napian of 5wWener WBNRr of the organic acid is

preferablhy 10 Wt % Ofhd QfDunt6e tHe mendkncl109h 1t RoABmék %s pakEesdbal! v
preferably 0.01 to 1 wt% based on the whol e radi ation sensitive

conposi tion. Wem &%U%mr%ﬂnelf@r@ﬁﬁé[npctacﬁﬁ wt i sbasedan ithen todadt %
the adhesion of tpeg %8i9§9n8¥9bﬁ§&'R?nbﬂFEhQn%UQ%%r%Q%JP@%JETNQ’ Sol vent

The radi ati on sensrtTve” conposition Se as a projection naterial of
the present imemomenn conprises the 10 above conductive particles (A,

al kal i - sol ubl esin (B oleugitio al nomer (© and
photopolyner|§21+¥éF¥§¥§iX§8£¥€E&—3§—g@&éggkgﬁ conmponents and the above

addi tivegsas opti Onede COHPOSEOL gmeritatSofciflalibyopr ¢Ratad ESeaehltqw d
conposi tion by dlsger5|ng the conponent (A) and dissolving 15 other

conponent s i niaventian| s s®|woum®y~fsmlvéfmrm% aét*‘c’éfﬁ apecies capaddse not

react with t At

[llustrative (?axg%pm%eﬂféq &élas ?%/gﬁ%r?%% ude o?; alﬁ(?(‘yﬁ?(l? lyfllﬁ% ional
nonoal kyl et hemsomelrh(a)s mmﬁmmm@mlummmncﬁiﬂmal etolmplumme.

gl ycol nonoeth ether er e glycol, mono th dleth l.ene

gl ycol nonoeth ‘F Aata ﬂ éﬂ'émgf’% &t ¥’8 %tdt?é’l"mp(? é‘ttﬁ‘;ﬂrbne
gl ycol npmo- nobutwé &iwagéwethﬂ& esen g | v dxwtﬁmydo eldmrgdt iidd qidy/| ene
gl ycol nonoethyl ether, 25 propyl ene gl ycol nononethyl ether, propylene

gl ycol nonoet¥| SEPREY . TEEBESE &R 3§l y EFPOSHFSTe A IR EHET )t pr opyl ene

gl ycol nonoet hyl et r p I | ene
gl ycol nono-n-butyl %9§Qf??%?%g@?gﬁéﬁg?¥@§?9ﬁ§ﬁ%%@t%ﬁTeigﬁ Sr SHANRRY
andtripropylehﬁigi¢aabl€000mpoemﬂﬁh emhempuﬁmdq@zddmpannngy3nxnemmnoalky

et her acet ates uch s et e gl ycol ,nononet hyl ether acetate, ethylene
al yool “monoct PBELGRALY SROLSRL. SEPEFALEBACSBROES] RBrETRETOR e L at ot e
di ethyl eng gl ¥£ohatBREEHhYY! g@LRY.

The biimidazole compounds include
2,2'-bis(2-chlorophenyl)-4,4"',5,5' -tetrakis
(4-ethoxycarbonylphenyl)-1,2'-biimidazole,
2,2'-bis(2-bromophenyl)-4,4',5,5'-tetrakis

30 (4-ethoxycarbonylphenyl)-1,2'-biimidazole,
2,2'-bis(2-chlorophenyl)-4,4',5,5'-tetraphenyl-1,2"'-
biimidazole,
2,2'-bis(2,4-dichlorophenyl)-4,4',5,5'-tetraphenyl-1,2"'-
biimidazole,



acetate, propylene glycol nononethyl ether acetate and 23 propyl ene

gl ycol nonoethyl ether acetate; other ethers such as diethyl ene glycol

di ret hyl ether, diethylene glycol nethylethyl ether) diethylene glycol

di et hyl ether and tetrahydrofuran; ketones such as nethyl ethyl ketone,

met hyl 5 isobutyl ketone, cycl ohexanone, 12-hept anone and 3- hept anone;
lactic acid alkyl esters such as nethyl 2-hydroxypropionate and ethyl

2- hydr oxypr offi:dnatshs G ibr6 et kgRlerephery bt 4yd ", 5.5 ' -tetraphenyl-

2- hydr oxy- 2- rge'tzhy_lﬁﬁpi%f% et hyl 2-hydroxy-2-net hyl propi onat e) net hyl

3- et hoxypropi‘onate,” 10 et hyl’ 3- met hoxypr opi onat e, net hyl

3- et hoxypr opiZareat-dyi st Iy r Sraphexyb) opi bhal e5 ' etdytaphéoyyateeate, et hy
hydroxyacetﬁéfy nef hyl . 2- hydr oxy- 3- met hyl but anoat e,

3- et hyl - 3- %&%&etate, 3- et hyl - 3- met hoxybut yl propi onat e, et hyl
acetate, §-propyl-gfs @Fef 2dforémPpReNy1 RCEL 2t €5 8 bHbylapRehglies b+ butyl
acetate, n-anyl acetate, i-anyl acetate, n-butyl propionate, ethyl
butyrate, n-pgrigimdd4anele ;ard i-propyl butyrate, n-butyl butyrate, methyl
pyruvate, ethyl, pyruvaie, n-pr I V. N thyl cac _et hyl
acetoacetate@éﬁj%ﬁ#%KQQﬁ’g-%&@%ﬁ?%n%%%%?igrgggtf%'ﬁyd?égg%§%§§$guch as

tol uene and xylzndidomidasasbexylic acid am des such as N-net hyl pyrrolidone,
N, N- di et hyl f or ram _de and N,N—dinethglacetanide. These _sol vent s naxébe used

al one or in conbi ndhi&if BE1P3dagE16r CBPRUNES Maier exgeilgntosPlPRE1IiEYvent
such as bgnzyin gidvAlvé&ideno Mt PolbRedrSidithateeet At as&dPRRaiksopPRAONE,

caproic acid, caprylic acid, 1-octanol, I-nonanol, benzyl al cohol, benzyl
acetate, ethyrdgiucbaard aliprégipbkatat chage Wighhgengbtdwnity and high

"y-butyrol act one, et hyl carbonat e, propyl ene car.bonate or et hyl en

gl yool * monopHEME= 3T hirt SEky HEPTEKF ifs SHEART & easti Rty of <ROPHEEREL £
sol vent. The akeea hiagirudid ldengnselgyeahd d8nde dHissk A eugidlg kBaction
conbi nati on of two or nore. 24 Qut of the above solvents éfropylene

gl ycol nonomeYhyAR SPEEPOSEthPPERLOFI-y CENCRBABHE Hilhe (Gaaking fldmpatter
propyl engsgl Y&aho SBROTES Nyl e SINFTa BEAIEE Aty WPERA Bb¥¢2bnM@ALBEAKN et her

acetate, diethylene glycol dingthyl ether, 5 cyclohexanone, 2-heptanone,
3- hept anone) i layHeZehppeoxgpd gpi unsueed3parthph-IBavwin g dddiusplpbdpildyat e,

et hyl 3-nmet hoxypr.opi onat e, rnet h 3- et hoxypropi.onat e, .ethyl

- e hoxyprop ThetsS FEBEEopaE. cFapdely BaKERSRAE BeEs 1R B e Sozmen

i -anyl acet at@xcél Deth ¥ lpriy fHd €I Erer! By bmld Miygimii parit-, PLOSY Ipaitd what €,
n-butyl butyrate and ethyl pyruvate are preferred fromthe viewpoints of

solubility, pi¥f®eFREUHispersibility and coatability. y-butyrolactone is pref

erred as,phe hi gh- bgid | 190! YDt opHERREOYBpShinabe R MAR! 1S preferably
100 to 10,000 15 parts by weight ,”  nore preferably 500 to 5, 000 parts by

wei ght based 2rhy@0oyp¥r 2 smpyhwdi dhphehylpzopkkali-osel.ubl e resin (B)

heLhod of 12y 0g. B LGEL) 8heAvhLHORLARELG. 1 RESR LSRLAYGH o1

projection fro sitive conposIitio use "as a ‘20
proj ecti on me4e(2 ahydfokPetRoRg¢phenPlenRi-ydrdxye G prRipyd) ketandsequent |y
grven of the e S oxycyalohetyipheny ke tone,

25 2,2-dimethoxy-2-phenylacetophenone.
2,2-dimethoxy-1,2-diphenylethan-1-one,
2-methyl-1-[4-(methylthio)phenyl]-2-moxpholinopropan-1-
one and
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butan-1-

30 one.

The above other optically radical generating agents
include benzophenone, 3,3'-dimethyl-4-methoxybenzophenone,
2,4-diethylthioxanthone, 4-azidobenzaldehyde,

4-azidoacetophenone, 4-azidobenzalacetophenone,



fromthe radiation sensitive conposition for use as a projection materi al.
The liquid radiation sensitive conposition for use as 25 a projection
material is first applied to a substrate and prebaked to evaporate the
solvent in order to forma coating film Thereafter, this coating filmis
exposed in a predeterm ned shape throughlé photomask to be cured, devel oped
with an al kali devel oper to dissolve and renove 30 an unexposed portion of
the coating #BizliGoRydenton rdifagadbiphgniskaniael. t o obtai n a substrate having

a projection ,wdf. predeterm ned,s 0 d thereon. The above substrate
4 dlgz% By (;net oxgor}fng%réerr}ﬁglﬁ%xﬁlﬁge

is made fromglass, silicon, e, bpolyester, aromatic pol yam de,
25 pol yam de-i-@iGe: o3 e Hodsal i piienEldwiiaf € may be subjected to a
suitable pre-treatnent such as a chenical treatnent with a silane coupling

agent, pl asm®is@atorehime tharyRenaonyd) shud « ot ERgne thybpep tyhekespiBei on or
vacuum deposifd Q. B?Lt?é’rpiéilt,heoé | S I@ﬂ@i}f”e?ﬁé@i tive conposition for

use as a projection materi to the substrate, a suitable coating technique
such as rot aN-ghenydoaiicenrichsie coad | i phienplpycphi omgpenghberased. 10
The thicknes$ of the coating fil mi5£referabl 0.1to

preferably 0. 2 to%e YR FARIASNEY RSt r%%@#’i’g"%.gg‘%‘?ﬁafter

drying. The rigdnaiden Usesl €014 OFFéREoPoRE ERY1 Phs L bregkerbed from visible
radi ati on, ultraviolet _radl ation, far 15 ultraviolet radi ation, el ectron
beams and X- dadi -diisitriglelezemethyh) phef 2rebloropbenyhhvet Ergarine. 190 to

10) 000 39me T HHOLECHE AR S ERLPL 8! (4 Conidfophei ) SsDEE R ERGY 10 1O
sol ution of <o b s@trbital erometihyiln) hyd( pxnethoppphesyliit byderaszdae

t et ranmet hyl ammoni um hydr oxi de, choline, 1, 8-diazabicyclo-[5.4.0]-7-undecene
or 1,5-di azalﬂ”é{)cl 0-[4.3.0]-5-nonene. An appropriate anount of a

wat er - sol ubl el ,oF O Ct REcR Db YERE tRYE N- S ( maeﬁekygﬁeﬁymznmtr%zane_. ,
surfactant may be added to the above al kali devel oper. The coating filmis

preferably washed iOWtnetferthyf (ade RRRATPIRRONPAYNdfe eVhkeriopbieabber.

vovel SorEe: Tl UL AeLRLRGEILY SRS ofodRa® ARV 0P

carried out airittaleretleypegedupe for 5 to 300 sec.
2-hydroxy-2-methyl-1l-phenylpropan-1-one,
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropan-1-
one and

20 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butan-1-

one are preferred because the formed projection hardly falls
off from the substrate at the time of development and the
strength and sensitivity of the projection are high.

In the present invention, the above

25 photopolymerization initiators may be used alone or in
combination of two or more.

In the present invention, at least one selected from
the group consisting of a sensitizer, curing promoting agent
and optical crosslinking agent or optical sensitizer which

30 comprises a polymer compound (to be referred to as "polymer
optical crosslinking/sensitizing agent™ hereinafter) may be
further used in combination with the above
photopolymerization initiator as required.

Examples of the above sensitizer include



The electric resistance of the thus forned pro jection as a cured product
Is 1012 SZ cmor less , preferably 10l S2 cm 26 or less ( particularly
preferably 10e SZ cmor less . The lower limt of electric resistance of
the cured product obtained fromthe radiation sensitive conposition for use
as a projection material of the present idention, which changes 5

according to fhe, type nd_anpunt s t he conductive particles and ot her
conponents co tgiﬁ%gs?ﬂg?ﬁ&“?EBWéPPgﬁegéﬂ?ﬁ??@@econposition, is generally
104 S2~em The, propestaeath9iamdnb)e8hkbheadnat,i on sensitive conposition

for use as a pro jection material of the present 10 invention is extrenely
useful as donki@iethylppineacatapbenpneestriimetiyinmiappgaprigpiienodsi.on of

liquid crystaé frQ_Mg&gkﬁggéﬁggéhggggF§%lor liquid crystal display

device. The f0 ?%mnng exanp ed for the purpose of further

i Ilustratisng 2hetpythReRyli-nyerdinethylamifobenzeatay, 15 to be taken as
limting. Exanples Example 10 parts by weight of carbon black (electric

1
20 resi stance?  10bispichjieibvdandnobensaddccdiodex@rone.50 parts by wei ght
of a tetrapol yogyep hacryl-iq_agl ARSIy JJust . e benzyl
nmet hacryl ate an goﬁgggire%egnécrongﬁgxéfm%véﬁghtE$§?f£: f@?%%/GO 10, Mw =
25, 000) as and4al@aethydembhne )cbsilicon®).) 40 parts by wei ght 25 of

di pentaerythritol xaacryl at s a .pol yfunctional noner. (C), .10 payts by
welght o 2.2 - bi s(BRERPBFEhE oG abad g BhonRlF agee sheide

(4- et hoxygar bepyiahepuhkfbr2 agenitd ¢aeh @s Do naidaptubeidiMidizole,

4, 4" - bi s(di et hyl am no) benzophenone and 20 parts 30 by wei ght of

2- benxyl - 2- di AePayramtedenzothigzonsl i FopreaeaDiahanzooxazfd es
photopolynerizagLangQEggQ Qﬁss(qltn3@%£%§§¥é parts by wei ght of ethyl

3- et hoxypropi 0hate as a solvért ‘were m xed todether to prepare a liquid
radi ati on sensrineyeaptd’ 4G6GHdadHetthgtlaminopytnigiiinte ,conposi ti on was applied
to the surface of a soda gl ass substrate havinﬁgﬁgsilica (SIO) filmfor

preventing t he BPEEILGO BT T CRPLST MM G TR A & urface with 5 a spin

coater and prgbakedapi 02 -@eftdy14 s -NUIES Lt ifided, 1.3 ~. ~. mthick coating
film Thereafter, this substrate was cooled to roomtenperature and exposed
to 2,000 J/nz of ul FraEtheret thadrReVEnPRAYMEE LPKdFdHengt h of 365 nm

through a phoEQBQ@i‘inking/sensitizing agent is a polymer compound having
a functional group which can function as an optical
crosslinking agent and/or optical sensitizer in the main

20 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,
homopolymer or copolymer of 4-acryloylphenyl cinnamoyl ester,
l,4-polybutadiene and 1,2-polybutadiene,

25 Out of the above sensitizers, curing promoting agents
and polymer optical crosslinking/sensitizing agents,
4,4'-bis(dimethylamino)benzophenone,
4,4'-bils(diethylamino)benzophenone and
2-mercaptobenzothiazole are preferred because the formed

30 projection hardly falls off from the substrate at the time
of development and the strength and sensitivity of the
projection are high.

In the present invention, the photopolymerization

initiator is particularly preferably a combination of a



10 using a high-pressure nercury lanp to sure the coating film This
substrate was then imersed in a 0.04 wt % aqueous sol ution of potassium
hydroxi de at 23C for 1 minute to develop the coating film washed in super
pure water and dried Wth air. Subsequent]h% it was postbaked at 250C for
30 15 mnutes to forma black projection ving a predeterm ned shape on
the substrate. The resjidue was not observed on the obtained substrate of an

unexposed por iR agRale SRmRRYRhagd ahdesssi Qreissiteft® hiTer i, L AT OPBst

parts of the @619!;%%19? YBr 8nnaket8BRendReaBampBlunthe bRNSo ?He'n%'ﬁehad hi gh
fil mhardness and excellent surface smpot hness. When a vertically aligned

liquid crysta$em$tbia9rpanélthagznﬁnuﬁatﬂugearumpﬁgnghﬁsegabstrate no

di splay failure su |ck|n onuni f or n_displa

observed. 25 Wen ﬁ%@gé?% %5|8?gﬁ ug?r YcBF8§%r¥88u8?m5§Pﬁéa°Prom
this Iiquisd rﬂﬂbgﬁa@nasgaﬁbghuelgﬁnggs|t|on separately was neasured, it was
108 S~ cm Conparative Exanple 1 A liquid radiation sensitive conposition

was prepared %Ozfobiéﬁﬁrahépﬁpﬁbﬁpwﬂ)oﬁ #ihe 5s @b sttedrakils t he same manner as

in Exanple 1 %cggﬁ?&gg%{) ?Q?Hgtlgpﬁéear Ll g+“ §3ae % not used. Wen a

vertically aligne y panel "was man actured usi ng the
obt ai ned substy at ebla(duephgyamiﬂa)banlzuphem as:olxmﬁgmtslamldmg or

nonuni formty_ip,djs y s ob erv en _the electri,c resistance of a
cured product? fg nhag{g ﬁﬁﬁﬁFgP F&é’ﬁ'g Radi ati-on - @5%e conposi tion

separatelpyy 5 p@sefBaRYEAEbbnyl pWRaYI01152 ' -pNinBeFY1@ 2 5 parts by wei ght
of carbon bl ack electric resistance 102 S2cm as conduct i ve particles
(A), 50 parts4b¥ wbnghﬂlothxlpmnnaﬂbbpm@ph@mqnﬁtwm&yl|c aci d, glycerol 10

AR R T TS R T S

40 parts hy menghtceﬁbdhaeabaebfthrltoI hexaacrylate as a pvlyfunctional
mononer (C), LO parts by weig
2,2" -bis(2- ch?o?ophéﬁ&?}gblﬂr°ghsmyﬂét#aﬁheﬁyﬁ T 2taakdd dazol e, 10 parts

by wei ghty sof f4dpehbabdbebiylyapraagnaohenane.and 4G part s by wel ght of

2- benzyl - 2- di net hyl am no- 1- ffor phol’i nophenyl’) but ane-1" 20 one as
photopolynerliaﬂlohishdﬂeahwﬂgmGDP)b@méoph@@@ﬂpaﬁvsiby wei ght of et hyl

ot hoxybr ol 9ngkend3 3 39 RS U A AT LIS LB DAL, Sl 1 U1 ¢

radi ati on senSitrvefconposi tion rrp05| 1'on Wa to forma
bllack 25 pro paeti aambamamgo&n pEedet er m ned shape on the substrate in the
same manner as in Exa . The residue was nvt observed on the obtained

substrate of an2unB*§é é&hﬂé’FﬁP&?nYtlﬁe “sdpariat? orE TS proj ecti on and
m ssing aiyl I@&Ldﬁ&k%ﬁl&% 1R A gt J10% wi%lcaaz&ef@, 30 and yet the

proj ection had hlg | m har dness and excel | ent

4,4° —bis(dimethylamino)benzophenone,
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropan-1-
one and 2-mercaptobenzothiazole, combination of
2,2'-bis(2,4-dichlorophenyl)-4,4"',5,5'-tetraphenyl-1,2"-

25 Dbilimidazole and 4,4'-bis(diethylamino)benzophenone,
combination of
2,2'-bis(2,4-dibromophenyl)-4,4"',5,5'~tetraphenyl-1,2"'-
blimidazole, 4,4 '-bis(diethylamino)benzophenone and
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-

30 one, combination of
2,2'-bis(2,4-dibromophenyl)-4,4',5,5’ -tetraphenyl-1,2"-
biimidazole, 4.4'-bis(diethylamino)benzophenone and
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropan-1-

one, and combination of



surface snoot hness. Wen a vertically aligned Iiquid crystal display panel
was manufactured using this substrate no display failure such as inage

sticking or nonuniformty in display was observed. 29 Wen the electric
resi stance of a cured product formed fromthis liquid radiation sensitive
conposition separately was neasured , it Mas 10'' Sz ~ cm As descri bed

above, the radiation nsitive, onposi ti for,use_as, a _projection
naterial_for%VéfiTQ%ﬁf§'g1ébﬁ%ﬁé%g?g39$?ﬂ%$8'ér§stgrdeEﬁFEQPbﬁﬁg slof the
present inventi.ogy i 0ya£ebe hi ghaf Ly paidEeRF1aMIN6YBEKhEEPheRbAEECT i ON
surface snoot hness, hardly produces the residue or stain on the substrate

of an unexpostuneithyl oh; [4s(metkxtthiehphenylhe2athephodinbpropapradj-ecti on

to the substrate at the {ine dey nt, is free fromthe separati on of
the pro jectiih?eékpn$§%%ﬁ%a ﬁ%b?géngggﬁgi%f the pro jection and hardly

causes a gisplay fard ute Srdsast | ImgentiosKi fige Ofo PQDUANOORH1 bF tRedi spl ay
when a display panel is forned 15 therefrom 30 What is clained is: 1. A
radi ati on serf9eieRbeRIRBSFOTRAUREy ftBeRsCRtBFB{ LYt FRALARLeBPAPTASANT

vertically aldang ﬁgage%#é,@,mam@t&&ﬂﬁ@d&@ﬁ@gﬁ@?wmﬁre BeLdy 2

cured product el ectric resistance o or I'ess™> 2. A
radi ati on ser&) twve epnpesstbasefioonusheawhalpr phetbpoildynmetrdziazli ohor

ticall | d I |.i qui tal displ | s, i Si A
Conductive pathEFREor 10 Tas ok ol dp ot HEEhe ST ey SR NS FiRdPbona

nonomer apd (dorro P0G ORGENEELE ZpHE88raBLY BbOKts3or Theska8hakidOBnSeRsi tive
conposition of claim?2, wherein the conductive particles (A) contain carbon

bl ack. 15 4. vitele phiokoped y¥ersizagtion dnpbintpsn ofurthem Zheramounhefei n
th tent ' ' ' 0 th
Lotal sol | ds b EaFAREE bbY foaT] LELETshRhnky slnba'ed 280 blali S 01 1 1)

wherein the atkefersblylod pasitz Ok)less bycaplhghyl, rgooe prefirdbing .0l
copolymer. 6. The radiation sensiﬁive co oshtion of claim.2, wherein 25
the al kal i -sofubf®0 rR_FRS (BY Ye1ghtar BBRYECYLBa0Yc BREZERARGYC 380 MPnER (1) .

7 . The fgdi 3dPs p99eisNe vaBHOSH hic@paEtS bd wa Fght Witk Bilitl dazole
al kali-soluble resin (B) contains at |east oné selected 30 fromthe group

consi sting ofcempembdxyl group-containing copolyner (la), carboxyl
0Dt MonS. OB APl EEIENEL o VA TAbBAY B8 B Ve (19
photopolymerization initiator is preferably 0.01 to 500
parts by weight, more preferably 1 to 300 parts by weight,
20 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 initilator is smaller than
0.01 part by weight, curing by exposure becomes incomplete
25 with the result that part of the projection may be missing
or lost, or the projection may be undercut. When the amount
is larger than 500 parts by weight, the formed projection
readily falls off from the substrate at the time of
development, or a stain and the film residue may be produced
30 1n an area other than a portion for forming a projection.
Additives
The radiation sensitive composition (a) for use as a
projection material may optionally contain various

additives.



31 8. The radiation sensitive conposition of claim2, wherein the
f.unctional nononmer (C) is at |east one selected fromthe group consisting
of trimethyl ol propane triacrylate, pentaerythritol triacrylate and

di pentaerythritol 5 hexaacrylate. 9 . The radiation sensitive conposition
of claim2 , wherein the photopol ynerizat%lon initiator (D) is a conbination
of a biimdazol e conpound and at | east one_selected fromthe 10 group

consi sting of an ad®fofReddivesoipeiHge BehbpPERbIR alh§uch &s anplue

t hi azol e cur i 1P | B ARY; ktjon of
claim 2, V\helﬁg'i%ﬁ e tgﬁc}?’gg% yrrgFi aH{’}ﬁ l{lj'?ﬁlliﬁlehta'dt grgr?g?ﬁgbag%%ﬁﬁﬁgﬁgn of
15 2, 2" -bi s( bychbpp@prhphyhyilfspyapips' derivakiges; polymer compound such
54 bl ol di e IR REyBh 8 ERRRBho, PELRBERLFDR Bpnoalkyl ether or
(i et oy o e OB o flaprilet) Mshsgnio. cationio ox anionic
4,4'-biszmeﬂﬂﬂgéégtﬁgbenéébheh@meagﬁelerator such as vinyl
2- benzyl - 2- di et 1n0z 1-(4- hol [ no nyl ) but ane-1,one, conbi nati on of
2,2'-bis(2-cH¥§¥@%ﬁ%ﬁ§?€%%?ﬁe:g?%g¥?e%FéE?§°¥YL1Ea“e' vifyl :
Sf4;flet Bpx%/gar ﬁ]milyé mram?lit:)hoiye‘ﬁhbxy m;ﬂaﬁﬁée, 25

, 4' - bi s(di et hyl am no) benzophenone_ an
2-nethy|-1-[Aixe%n4w4?ﬂ¢5§$£bn§r9m2nﬁBFga§imﬁ§Byépgﬁmgtbﬁ§yséé#ﬁﬁnation of
(oot hos oy o PEREA ) 5 BuphBbERHS princthoxysiiane,
4, 4' - bi s( di met+AmmepOYbEhzbphetbosysilane, 3-glycidoxypropyl
2y AL L oL B e TR 0B 458 Ry 1 .
2,2' -bi s(2, 4-1i ch) o+ pbrPYE16hdxyd) thiyet tepherYbx¥s21bhken dazol e and
4, 4" - bi s(di et hyl am no) benzophenone, 32 conbi nation of
2,2' - bi s(2, 4-H1 PR HNEPRERDY e thy L sasme L BPXRYSALAPL- 1 32ChBPrRPELEY e,
4, 4" - bi sqdi eFWiﬁ&H@i?@ﬂiQﬂQ?%ﬁf@cryloxy ropyl trimethoxysilane or .
2- benzyl - 2- di net hyl am no- 1- (4- nor phol | nophenyl ) but ane-1 5 oné, conbl nation
of 2,2'-bis(23Bmefrgaptiophepyll) tzimetBoBystidengphanyiokidanlyi ismickhazs e,

4,4" -bis(diet ' b h d
2- met hlyisfll-[e -%’%@%%%ﬁ?g?gﬁsﬁg???ﬁ?%PBEXFPHSBP&BaHH one) and conbi nation
of 10 2,2'-biz(@-dibttphehiprenbenyhlttadiole?’ 1tightambedyiber such as

2' -biimdazole, 4,4'-bi sidi met hi;l am no) benzophenone,
2-met hyl - 1- [ 21 fRthyPvkydy pheayhyl22nbygreryebsrdgdnStone and

2 Ter CapL@henzol B 8gheot 190l o oL PORSR Al d AN A AHPIBEHAM1 0

conprising the steps of applying the radiation 'sensitive conpoSition o
claim2 to a podeentingt agéotnsucboasi sgdfiummpodypcgiydgtiehe coating filmto

radi ati on through hot.onmas nd _devel opi ng, | y, an al kal i ne devel oper
to renove an unexpgvg‘g%ln ;3:8’& ?iﬁagﬁ §8f3§‘l"?0ref%irrfnt( Pﬁei"f)iaocf%%ﬂme.r VAR bro
jection forneg @8rBosysyrauip,f tAR rBA1a2dbal is@RAsitive composition (a)

for use as a projection material may contain an organic acid

25 to further improve the solubility in an alkali developer of
a coating film formed therefrom and suppress the existence
of an undissolved product after development.

The organic acid is preferably an aliphatic carboxylic
acid or phenyl group-containing carboxylic acid.

30 Examples of the above aliphatic carboxylic acid include
monocarboxylic acids such as formic acid, acetic acid,
propionic acid, butyric acid, valeric acid, pivalic acid,
caproic acid, diethylacetic acid, enanthic acid and caprylic

acid; dicarboxylic acids such as oxalic acid, malonic acid,



sensitive conposition of claim 2.
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The amount of the organic acid is preferably 10 wt% or
less, more preferably 0.001 to 10 wt%, particularly
preferably 0.01 to 1 wt¥ based on the whole radiation
sensitive composition. When the amount of the organic acid

5 1s larger than 10 wt%, the adhesion of the formed projection
to the substrate may lower.
Solvent

The radiation sensitive composition (a) for use as a
projection material of the present invention comprises the

10 above conductive particles (A), alkali-soluble resin (B),
polyfunctional monomer (C) and photopolymerization
initiator (D) as essential components and the above additives
as optional components. It is generally prepared as a liquid
composition by dispersing the component (A) and dissolving

15 other components in a suitable solvent.

Any solvent is acceptable if it does not react with the
components (A) to (D) and has suitable volatility.

Illustrative examples of the solvent include
(poly)alkylene glycol monoalkyl ethers such as ethylene

20 glycol monomethyl ether, ethylene glycol monoethyl ether,
diethylene glycol monomethyl ether, diethylene glycol
monoethyl ether, diethylene glycol mono-n-propyl ether,
diethylene glycol mono-n-butyl ether, triethylene glycol
monomethyl ether, triethylene glycol monoethyl ether,

25 propylene glycol monomethyl ether, propylene glycol
monoethyl ether, dipropylene glycol monomethyl ether,
dipropylene glycol monoethyl ethexr, dipropylene glycol
mono-n-propyl ether, dipropylene glycol mono-n-butyl ether,
tripropylene glycol monomethyl ether and tripropylene glycol

30 monoethyl ether; (poly)alkylene glycol monoalkyl ether
acetates such as ethylene glycol monomethyl ether acetate,
ethylene glycol monoethyl ether acetate. diethylene glycol
monomethyl ether acetate, diethylene glycol monoethyl ether

acetate, propylene glycol monomethyl ether acetate and
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10""/ dB. @" 1098thY4ethyd ether, diethylene glycol diethyl ether and
tetrahydrofuran; ketones such as methyl ethyl ketone, methyl
5 isobutyl ketone, cyclohexanone, 2-heptanone and
3-heptanone; lactic acid alkyl esters such as methyl
2-hydroxypropionate and ethyl 2Z-hydroxypropionate; other
esters such as methyl 2-hydroxy-Z-methylpropionate, ethyl
2-hydroxy-2-methylpropionate, methyl 3-methoxypropionate,
10 ethyl 3-methoxypropionate, methyl 3-ethoxypropionate, ethyl
3-ethoxypropionate, ethyl ethoxyacetate, ethyl
hydroxyacetate, methyl 2-hydroxy-3-methylbutanoate,
3-methyl-3-methoxybutylacetate,
3-methyl-3-methoxybutylpropionate, ethyl acetate, n-propyl
15 acetate, 1-propyl acetate, n-butyl acetate, i-butyl acetate,
n-amyl acetate, i-amyl acetate, n-butyl propionate, ethyl
butyrate, n-propyl butyrate, i-propyl butyrate, n-butyl
butyrate, methyl pyruvate, ethyl pyruvate, n-propyl pyruvate,
methyl acetoacetate, ethyl acetoacetate and ethyl
20 2-oxybutanoate; aromatic hydrocarbons such as toluene and
xylene; and carboxyllic acid amides such as
N-methylpyrrolidone, N,N-dimethylformamide and
N,N-dimethylacetamide.
These solvents may be used alone or in combination of
25 two or more.

Further, a high-boiling solvent such as benzyl ethyl
ether, di-n-hexyl ether, acetonylacetone, isophorone,
caprolc acid, caprylic acid, l-octanol, l1-nonanol, benzyl
alcohol, benzyl acetate, ethyl benzoate, diethyl oxalate,

30 diethyl maleate, y-butyrolactone, ethylene carbonate,
propylene carbonate or ethylene glycol monophenyl ether
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.
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10 butyrate, i-propyl butyrate, n-butyl butyrate and ethyl
pyruvate are preferred from the viewpoints of solubility,
pigment dispersibility and coatability. y-butyrolactone is
preferred as the high-boiling solvent.
The amount of the solvent is preferably 100 to 10,000
15 parts by weight, more preferably 500 to 5,000 parts by weight
based on 100 parts by weight of the alkali-soluble resin (B).

Method of forming projection

A lithographic process 1s employed to form a projection
from the radiatlion sensitive composition for use as a
20 projection material in the present invention. A description
is subsequently given of the method of forming a projection
from the radiation sensitive composition for use as a
projection material.
The liqguid radlation sensitive composition for use as
25 a projection material is first applied to a substrate and
prebaked to evaporate the solvent in order to form a coating
film. Thereafter, this coating fllm is exposed in a
predetermined shape through a photomask to be cured,
developed with an alkali developer to dissolve and remove
30 an unexposed portion of the coating £film and then preferably
postbaked to obtain a substrate having a projection with a
predetermined shape formed thereon.
The above substrate is made from glass, silicon,

polycarbonate, polyester, aromatic polyamide,
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10% o& ()1-¢SS 10% O&Tﬁé'ﬁgffélﬁigéég of the coating £ilm is preferably 0.1 to
10 pm, more preferably 0.2 to 5.0 um, particularly preferably
0.2 to 3.0 mm after drying.
The radiation used to form the projection is selected
from visible radiation, ultraviolet radlation, far
15 ultraviolet radiation, electron beams and X-radiation. The
radiation preferably has a wavelength of 190 to 450 nm.
The amount of exposure energy of the radiation is preferably
10 to 10,000 J/m?.
The above alkali developer is preferably an agqueous
20 solution of sodium carbonate, sodium hydroxide, potassium
hydroxide, tetramethylammonium hydroxide, choline,
1,8-diazabicyclo-[5.4.0]-7-undecene or
l,5~diazabicyclo-[4.3.0]-5-nonene.
An appropriate amount of a water-soluble organic
25 solvent such as methanol or ethanol, or a surfactant may be
added to the above alkall developer. The coating film is
preferably washed in water after development with the alkali
developer.
Development may be shower development, spray
30 development, dip development, puddle development or the like,
Development 1s preferably carried out at normal temperature
for 5 to 300 sec.

The electric resistance of the thus formed projection

as a cured product is 102 Q-cm or less, preferably 10*° Q-'cm
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of restricting the aligning direction of liquid crystals in
a vertically aligned color liquid crystal display device.
The following examples are provided for the purpose of
further illustrating the present invention but are in no way

15 to be taken as limiting.

Examples
Example 1
10 parts by welght of carbon black (electric
20 resistance: 10> Q-cm) as conductive particles (A), 50 parts
by weight of a tetrapolymer of methacrylic acid,
2-hydroxyethyl methacrylate, benzyl methacrylate and
polystyrene macromonomer (weight ratio: 15/15/60/10, Mw =
25,000) as an alkali-soluble resin (B), 40 parts by weight
25 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
weight of 4,4'-bis(diethylamino)benzophenone and 20 parts
30 Dby weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-
one as photopolymerization initiators (D), and 1,500 parts
by weight of ethyl 3-ethoxyproplonate as a solvent were mixed

together to prepare a liquid radiation sensitive
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solution of potassium hydroxide at 23°C for 1 minute to
develop the coating £ilm, washed in super pure water and dried
with air. Subsegquently, it was postbaked at 250°C for 30

15 minutes to form a black projection having a predetermined
shape on the substrate.

The residue was not observed on the obtained substrate
of an unexposed portion, the separation of the projection
and missing and lost parts of the projection were not seen,

20 and yet the projection had high film hardness and excellent
surface smoothness. When a vertically aligned liqguid
crystal display panel was manufactured using this substrate,
no display failure such as image sticking or nonuniformity
in display was observed.

25 When the electric resistance of a cured product formed
from this liquid radiation sensitive composition separately
was measured, it was 10°® Q-cm.

Comparative Example 1

A liquid radiation sensitive composition was prepared

30 to form a projection on the substrate in the same manner as
in Example 1 except that the conductive particles (A) were
not used.

When a vertically aligned liquid cxrystal display panel

was manufactured using the obtained substrate, a display
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N-phenylmaleimide (weight ratio: 15/10/15/35/25, Mw =
10,000) as an alkali-soluble resin (B), 40 parts by weight
of dipentaerythritol hexaacrylate as a polyfunctional
monomer (C), 10 parts by welght of
2,2'-bis(2-chlorophenyl)-4,4"',5,5'-tetraphenyl-1,2"'-
biimidazole, 10 parts by weight of
4,4'-bis(diethylamino)benzophenone and 20 parts by welght
of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-
one as photopolymerization initlators (D), and 1,500 parts
by welght of ethyl 3-ethoxyproplonate as a solvent were mixed
together to prepare a liquid radiation sensitive
composition.

This liquid composition was used to form a black
projection having a predetermined shape on the substrate in
the same manner as in Example 1.

The residue was not observed on the obtained substrate
of an unexposed portion, the separation of the projection
and missing and lost parts of the projection were not seen,
and yet the projection had high £ilm hardness and excellent
surface smoothness. When a vertically aligned liquid
crystal display panel was manufactured using this substrate,
no display failure such as image sticking or nonuniformity

in display was observed.
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10 excellent in the adhesion of the projection to the substrate
at the time of development, is free from the separation of
the projection and missing and lost parts of the projection
and hardly causes a display failure such as image sticking
or nonuniformity in display when a display panel is formed

15 therefrom.
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2. A radiation sensitive composition for use as a
projection material for vertically aligned color liquid
crystal display panels, comprising (A) conductive particles,

10 (B) an alkali-soluble resin, (C) a polyfunctional monomer

and (D) a photopolymerization initiator.

3. The radiation sensitive composition of claim 2, wherein

the conductive particles (A) contain carbon black.

15
4. The radiation sensitive composition of claim 2 or 3,
wherein the content of the conductive particles (A) is 0.1
to 30 wt% based on the total solids content.

20 5. The radiation sensitive composition of claim 2, wherein

the alkali-soluble resin (B) is a carboxyl group-containing

copolymer,

6. The radiation sensitive composition of claim 2, wherein
25 the alkali-soluble resin (B) is a carboxyl group-containing
caopolymer (I).

7. The radiation sensitive composition of claim 2, wherein
the alkali-soluble resin (B) contains at least one selected
30 from the group consisting of a carboxyl group-containing
copolymer (Ia), carboxyl group-containing copolymer (Ib),
carboxyl group-containing copolymer (Ic) and carboxyl

group-containing copolymer (Id).
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hexaacrylate.

9. The radiation sensitive composition of claim 2, wherein
the photopolymerization initiator (D) is a combination of
a biimidazole compound and at least one selected from the

group consisting of an acetophenone compound, benzophenone

sensitizer and thiazole curing promoting agent.

10. The radiation sensitive compositionof claim 2, whereln

the photopolymerization ilnitiator (D) is a combination of

2,2'-bis(2-chlorophenyl)-4,4',5,5" -tetrakis
(4-ethoxycarbonylphenyl)-1,2'-biimidazole and
4,4"'-bis(diethylamino)benzophenone, combination of
2,2'-bis(2-chlorophenyl)-4.,4',5,5" -tetrakis
(4-ethoxycarbonylphenyl)-1,2’'-biimidazole,
4,4'-bis(diethylamino)benzophenone and
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,

4,4’ -bis(diethylamino)benzophenone and
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropan-1-
one, combination of
2,2’-bis(2-chlorophenyl)-4,4',5,5 ' -tetrakis
(4-ethoxycarbonylphenyl)-1,2'~-biimidazole,
4,4'-bis(dimethylamino)benzophenone,
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropan-1-

one and 2-mercaptobenzothiazole, combination of

2,2'-bis(2,4-dichlorophenyl)-4,4',5,5' -tetraphenyl-1,2'~

biimidazole and 4,4'-bis(diethylamino)benzophenone,
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comblnation of
2,2'-bis(2,4~-dibromophenyl)-4,4"',5,5"'-tetraphenyl-1,2"'-
biimidazole, 4,4'-bis(diethylamino)benzophenone and
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-
one, combination of
2,2'-bis(2,4-dibromophenyl)-4,4"',5,5'-tetraphenyl-1,2"-
biimidazole, 4,4'-bis(diethylamino)benzophenone and
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropan-1-
one, and combination of
2,2'-bis(2,4,6~-trichlorophenyl)-4,4',5,5'-tetraphenyl-1,
2'-biimidazole, 4,4'-bis(dimethylamino)benzophenone,
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropan-1-

one and 2-mercaptobenzothiazole.

11. A process for forming a projection, comprising the
steps of applying the radiation sensitive composition of
claim 2 to a substrate to form a coating film, exposing the
coating film to radiation through a photomask, and developing
it by an alkaline developer to remove an unexposed portion

so as to form the projection.

12, A projection formed on a substrate from the radiation

sensitive composition of claim 2,



