2 DECEMBER 2005 1 RADI ATI ON SENSI TI VE COWPOSI TI ON FOR USE AS A PRQJECTI ON
MATERI AL FOR VERTI CALLY ALI GNED COLOR LI QUI D CRYSTAL DI SPLAYS PANELS 5
Field of the Invention The present invention relates to a ragD&GEMBER 2005
sensitive conposition for use as a projection material for vertically

al i gned col or | i qui d crystal displ ay panél s (LCD). Description of the Prior
Art 10 A col or uid crystal di SE aéﬁganel is the nost widely used anong

flat panel dl%lb‘P% 108 SET IR P E?EONOFORt H§Ed|A§pIAa?R&H£IthIPN)f TFT
(thin filmtra Wk, FRO r om ng
hi gher and hi gﬁ%ﬁgﬁ%g%g W ?#ﬂtllﬁelep‘g'&'&ﬁl%ﬁ@} |on o(?ﬁ/ qui prren‘? gﬁch as
personal 15 conputers and word prDISBBEA¥S, PANRLKI qui d crystal TVs. TN

(Twi sted Nematic) LCD is now the nost widely used for TFT-LCD. This TN
system enabl es the aligning direction of liquid crystals to be tw sted at

90 from gne p# gg&rggethél f'ﬁvéﬂ’é’%ﬁ the other el ectrode side by disposing
pol ari zer directions differ fromeach other by 90
out si de tvvo t r ansEhre ptresleadt tndestiphace It ed itgnaerddidtiom senstiltd vienner
sides of the two transgar ent el ectrodes, and arrangllrr;%_ nematic |i

ui
crystals bet GREPOSHELRN A9 Mfsh @S| yRTQICHhHEAR Meifor it ZaF I"iegmlq%slllynput
into this =23 hnbeDbTobnisqslal erybiBgaphkpiakabatedd i@p)goi ng through
one of the polarizers passes throug?{ t he |qU| crystals Il'e its

pol ari zat i OnDdSCEJBPtDOnIGfShhét ediofhdrdéfore, it can pass through the other
pol ari zer, and makes i Then, en liquid c yst nol ecul es are
erect ed appl yi rfy S93PEa i;’gngdﬁﬂ%fea%%ﬁp& CI??BE ﬂ"ﬁe‘&??? wIdedd zed
light which hasqg M@@lé@%éﬂ@'&ﬁﬂﬁ@'&m fii Rt dnftdn td Gy
crystals as it is. Therefore, it cannot ‘pass through the ot her pol ari zer
and nakes i ttUam.smernqmblax)mfu TRT (¢ iof £ 1o tirages list ogt)oppror lilguid

pol ari zer reé%&&%agréﬁg%lay panels are becoming higher and higher along

with the popularization of OA equipment such as personal
15 computers and word processors, and liquid crystal TVs.

TN (Twisted Nematic) LCD is now the most widely used
for TFT-LCD. This TN system enables the aligning direction
of liquid crystals to be twisted at 90° from one electrode
side toward the other electrode side by disposing polarizer

20 films whose aligning directions differ from each other by
90° outside two transparent electrodes, placing alignment
films on the inner sides of the two transparent electrodes
and arranging nematic liquid crystals between these
alignment layers. When nonpolarized light is input into this

25 TN LCD in this state, linearly polarized light going through
one of the polarizers passes through the liquid crystals while
its polarization direction is shifted. Therefore, it can
pass through the other polarizer and makes it bright. Then,
when liquid crystal molecules are erected by applying voltage

30 to the both electrodes, linearly polarized 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.



2 DECEMBER 2005 2 This TN LCD is equivalent to or superior to CRT in terns
of contrast or color reproducibility on the front side by recent technical
i nprovenent. However, TN LCD has a problem such as a narr ow2HEWMBER00%5
As means of sol ving th| s problem STN (Super Twisted Nematic) LCD and WA
(Multi-domain Vertically Aligned) LCD h#&ve been devel oped. Qut of these,

STN LCD enabl es the al ignnent axis of liquid crystal nolecules to be
twisted at 1800 ofPhdrk @’gbgpvae%ﬁqwaéleé’&FB(?EsSé?eBF'Qﬁd‘F%&RaT ¢Ri T IMSgent

10 as an opt beabby+2aLkVExBLbAl pbloRdi® YEY! Ioh linlliskortt oI Pl TN

LCD. As described in "Liquid ystal™", . 2, pp. 117 (1999) and
JP-A 11- 2586©Scenhet¢@1mcdpamprmmdd héluomervema'ns IGD hausea praiekkem
publ i shed Jaga(nﬁﬁse pat ent Q,I i cati o , MVA LCD nekes use of the

bi r ef ri ngenc&“fitd8%18 Eﬁﬁrﬂ& AS¥aAP9tSde of TN LCD by conmbining negati ve

liquid ogystals hgyimdadd SOEODYing HRORtiNco i aPiN | GugstBistadth a
vertically aligned film Since the alignnment direction of liquid crystals
at a positi oNe@BdSSG)tbCDh@nddﬂVgnH@hltiﬂﬂmaSnk‘é@ttmmy Akkgned) &n when

vol tage is 20Q_not.applied, -MVA _LCD | o ent rast .and v ew angl e
and i s excel B«?XF bﬁegt gﬁvgfloﬁ’lﬁgpar QPI oﬁ¥b§§33§e ??ng‘g:i) bq'r? ed ¥ Ubbi ng
for the aligameghmeht! afus do£rysdel$ crys tdiAmoTaculltss doSpbaywsiteaed€ct rode

has a slit in each pixel area and a projection having slopes (for exanple,
25 a triangul8P° mx meire- bﬂ@e@m GW@celeﬂyrpéeff dmbaeatilagmaghwgﬁ agent f rom

the slit (Pf gheagl 89&:&%? cq:% arHaato' t%n tlg(?gn Igcghl dqd"g&/ si de

el ect I’Odl omal Nn°res nmeans | n OI’ I’ 0 ena stals in

this pixel abegstalbeofa:t-mgrmﬂ i Asadplsiirdlbieldy iaf "digetdi orgst&lonewasl. t he 30
projection material of theﬂgrl or art has a problem such as a bad influence

upon the di sgl-ajoquad PRy &2 7al H?gﬁl)a"s‘/n%ajr?e‘iA 11+-g58602mbitBe BRFRi P th"
nonuni f or m t %éls'tfbéjd ABLRY n e dEY anP¥ GhELhnPRe T il n 15 PafiBReyPih i NE

above bad influence
application"), MVA LCD makes use of the birefringence mode

15 and not rotary mode of TN LCD by combining negative ligquid
crystals having anisotropy in negative dielectric constant
with a vertically aligned film. Since the alignment
direction of liquid crystals at a position close to the
alignment £ilm is kept almost vertical even when voltage is

20 not applied, MVA LCD is excellent in contrast and view angle
and is excellent in step of preparation because it does not
need rubbing for the alignment of liquid crystals.

In MVA LCD, the display-side electrode has a slit in
each pixel area and a projection having slopes (for example,

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 avoid the above bad influence

is strongly desired.



is strongly desired. 2 DECEMBER 2005 3 Summary of the Invention It is an

obj ect of the present invention to provide a radiation sensitive
conposition for use as a projection material for vertically2REJMBERI00Y
liquid crystal display 5 panels, which provides high filmhardness, is
excellent in projection surface snoothnéss, hardly produces the residue or

stain on the_substrate of an unexposed portion and hardly causes a display
failure such§%$E5£¥n££gEBE_EBKEBEEBRnity in display. 10 According to the
present invention,rfifstny onliRet2BeVene OpLESL AL AWk SRV Y 38 H P vidie Pr esent
invention are attained by a“radiation sensitive conposition for use as a
projection nadetatiabnfeensitiveakcbmpasigion dolronsle @s @ pnosiedtiditspl ay
panel s, which_proyvides a cured_product haying an.electric 5 resistance of
1012 o or TebePlaldpdvRs e ifalnd shlend 1A 1foR i in oty S Shove
obj ects and paNaNsa0REiOh HREVPAES St gh WE irdr@i&Esa! tid Regke Pert radi ation
sensitive conposition for use as a projection material for vertically

al i gned col oprPigatdonryerffcei spraihrespankisdlviprddecsprieregsidue
conductive particles, ( an . alkali-sol uble resin C).a pal nctj.onal
monomer and CB)* CAEh R EbsT SHRSTSAEP F i PRarep oSieott RaR it Fi ¥ e
herei n incl ueaﬁsassabaesgnagh ghti 0@reUklchY a@l ®urhatigaioromonfudlifdrinia ol et
radi ation, 25 electron beans and X-radiation. Detailed Description of the
Preferred EnbdddhgpiaYhe present invention will be described in detai

o of ect 18t ori A5 SEOE SRR PEFRERE Y i E3%a% o e Shen oy
panel s, whi cbbpeetstasd adtanthges0gicthd Ptidx@ntainekatibhCar e H tHaant] of
1012 Q *cmor less" in the present
by a radiation sensitive composition for use as a projection
material for vertically aligned color liquid crystal display
panels, which provides a cured product having an electric
15 resistance of 10'? Q:cm or less.

According to the present invention, secondly, the above
objects and advantages of the 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 is prepared by blending



invention is not particularly limted if it is a radiation sensitive
conposition which is prepared by bl ending 2 DECEMBER 2005 4 conductive
particles to ensure that the electric resistance of the cur@PEFEMBER 2005
shoul d becone 1012 (xmor less, has sufficiently high strength and adhesion
to a substrate as projections for vertidally aligned color liquid crystal 5

di spl ay panels and i s capable of form ng predeterm ned projections by a
li t hogr aphi cCpRrEBEsIVEP PR HELeF| RGN Lhft BRe oGl 1t TG Fishiqs ve

copOSi ti on £0r 1430 Aea3pROALEE! LADTH §dctind dlourept LiALEY 1aldangd col or
liquid crystal drsplay pgne S, Wit Ch conmpri ses (OA) condulti ve 10 particles,
(B) an al kal sustlichkestigshihgh( €trangdhy amdc idhesiomtmworeerswrstkfdd)e as

phot opol yneri zation_ initiator (tqQ b referred to _as "radiation sensitive
conposi ti on PEPIGEELQES fOFK; Hje%cictllcéﬁ'lﬁ’ata&ﬁgéﬁe Pl i G 57512

particul & lyqiBpeh" pae155ahlie iR @3¢ 1NN HH M IpREadtesGhiled in
detail hereniunder. conductive particles The conductive particles in the
present inveprpgacéiensudydat ditbdgrephlic mpaicsissnd® i desdribeed radi ati on
sensitive 2g congo%ition. Exqgﬁlgs of the.ﬁgnductive g@rtic es include
carbon bl ack;**hEt-4f b&Fti cf 2 AhUT R aF VX HEV paT PR 2L 1 o%t OBrUIRAL,
carbon bl ackai prefeteibadmaEsdiRlies o vidhie idRave, GarkpRdl@elk 4 Nl ddea
furnace blacks such as SAF, SAF-HS, | SAF, | SAF-LS, I'SAF-HS, HAF, " 25

HAF- LS, HAF- EisysNak, dEEPlapEpaHelsSRWhiSRF-davprdRfed S A ) GRRNAERL i 339 and

N-351; thermal blacks s as_FT and M and acetyl ene bl ag. anpl es of
the abovil mePaF CpaiEre: L) Aor bel EsOtup T8 f4F, oS ppitingRio Ly
A, M, Sn, fBnamdrPBnaarnbi)ClatphotdDoDeaied et tafor hith Bbveore(®d wi de
particles include ITO (tin doped indium oxide) particles, antinony
pent aoxi de Treferred to as "radiation sensitive composition for use as

a projection material (d)" hereinafter) is particularly

preferred.

15 The present invention will be described in detail

hereniunder.

conductive particles

The conductive particles in the present invention are
used to reduce the resistance value of the radiation sensitive
20 composition. Examples of the conductive particles 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, Zn 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 pm, much



particles and tin oxide particles. The dianeters of the conductive particles
preferably range fromO0.001 to 10 pm nore preferably 0.01 to 5 m nuch 2
DECEMBER 2005 5 nore preferably 0.1 to 2 pm The vol ume res2 PEGEMBEBR200%e
conductive particles is preferably 106 Qcmor less, nore preferably 10 Qm
or less. In the present invention, the c8nductive particles may 5 be used
alone or in conbination of two or nore. The content of the conductive

particles in™PhE PFebrERPOR Qehste i2vé1mcorr5]6§iY?%ﬂmfaﬁe?b?th‘éjetﬁsoﬁ the
proj ection Bﬁﬁﬁﬁi:ﬂvles apitially ad] gfe%%r%% Ci'd“gg:]%n{ Q)% s Ofy

conductive particles an the types a armunt of ot corrponents
cont ai ned i npthferatigt Loh @enml brvéaessnposition. It is preferably 0.1 to

30 wt% nore prefe to.20 w% particul arl refera 1 to 15 mt%
based on the Lot al 801 BEREEREaHveR tEpR: (s SPRBRELENE RAEEL AT aRY | on
Wen the poaéeageaf atBaecordygt lc%ﬂgbrl&\nratth@rﬁ%ﬂ SwoTRd &loddhan 0.1 15 wt %
the electric resistance of the obtained cured product may exceed 1012 Qxm

and when the cont eTﬂneiGont@gérthﬁhesoonﬂu%‘:iaréh@gir@ﬁCQGSaisluttéiter ate may be

inmpaired or th evel o resi due TRy roduced. In the present
i nventi on, tﬁ@gﬁﬁgaﬁet? 'ésbg?YFc‘F%‘EP%’y ‘ffé) FOFIUER 28rf J&SE8R 0 a

di spersant. mhheediapessashifayl eaéﬂuQﬁéanaécoﬁaihQnt@S tROtPHé Cof the
anphoteric, silicone-based or fluorine-based surfactant. Exanples of the

above surfacﬁanﬂupﬁéVed@ap‘cbllFéﬁﬁetam dihe divogs antbramaints f other
pol yoxygjt%: Egﬁpoﬁ# %taeﬂ‘&&’lnp%é’ ahéi' gyﬁ%ﬁ%ﬂl{a e‘nWJsf‘c”

pol yoxy ene polyoxye hy ene a pheny ers- SUCh as

pol yoxyet hyl ggeis- petaybmheuyi oeflihalo a0d wial,y motel heBrablyn@ys e md
et her; polyeth%lene g ycol diesters such as polyethylene glycol dilaurate
and pol yet hyVéfie BRFELFUIBTAVsPEAFAFRPLEOL iQ a?-r? Wit §a§eﬁd°%s¥fe¢ stotak ty

acid nmodifi egolids content of the radiation sensitive composition. When
the content of the conductive particles is smaller than 0.1
15 wt%, the electric resistance of the obtained cured product
may exceed 10'? Q-cm and when the content is larger than 30
wt%, adhesion to a substrate may be impaired or the
development residue may be produced.
In the present invention, the conductive particles may
20 be used in conjunction with a dispersant.
The dispersant may be an anionic, cationic, nonionic,
amphoteric, silicone-based or fluorine-based surfactant.
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



pol yesters; tertiary am ne nodified pol yurethanes and pol yethyl ene-!m nes.
Comrercially avail able products of the surfactant include KP (of Shin-Etsu
Chemical Co., Ltd.), Polyflow (of Kyoeisha Kagaku Co., Ltd.} DECEMBERGE005
Tokem 2 DECEMBER 2005 6 Products Co. , Ltd.) , Megafac (of Dainippon |Ink
and Chemcals, 1Inc.), Flor ade (of Sumitémo 3M Limted) and Asahi Guard and
Surflon (of Asahl d ass Co. . These surfactants nmay be used al one or

i n conbi nat i BROIBCEF G BFdnﬁPeMeQ'?i%a%r?&erab‘FlFP@nér&kf%’é@é"ﬁ’te“l‘sca&r%f er ably
50 parts or Ihess P65 L2 86 &f &F U1 b ﬁh&a&ku@yaﬁ@' 8bhnbasede &

parts by weig of the conductive particles. (B) al kali-soluble resin 10 Any
al kal i - sol ubSerféan(D§ Asebpt &dlassi £a.he Igrdsdent invention if it serves as

a binder for the cgnductive artjcles (A) and is soluble in devel oper
Gsed to form  proj CREFERITERFETRtE 419y YR BPBraBLYREnOR Al GOTRARA Chse
al kal i -sof ubbe £g8i Brl fotRe present invention is 15 preferably a resin

contai ning a carboxyl group, particularly preferably a copolyner (to be
sinply referred toThe dmaurboefl thgroupf aohant ris @redesiapisr 50hpartsait er) of

an ethylenically unsaturated no hayi n | east car oup
(o be 3 npl 578! cPPEA PheLeTaBlTolebp 38 BRGhD- RO hPerrain Al
nmononer " her ghpakt 8%) weAghtainet h;@ire %Qmmwezgmlecﬁ;fg@ enically unsat urat ed
nononer (to be sinply referred to as "anot her unsaturat ‘ed monomer "

her ei naf t er ) (Biixadkidd -splubdecaelsdny| group-containing unsaturated 25
rononer Kqc! ude aR gk et TRISR DU s RS B S 2GS
unsat urated idiveatbenylhiec mCIseLSrv(e%nwra HaNdext oSt HB @dfadst thre Mal ei C
anhydride, fumaric acid, itaconic acid, itaconic anhydride,
particles (A) and is soluble in a developer used to form
projections, particularly preferably an alkali developer.
The alkali-soluble resin in the present invention is
15 preferably a resin containing a carboxyl group, particularly
preferably a copolymer (to be simply referred to as "carboxyl
group-containing copolymer" hereinafter) of an
ethylenically unsaturated monomer having at least one
carboxyl group (to be simply referred to as "carboxyl
20 group-containing unsaturated monomer" hereinafter) and
another copolymerizable ethylenically unsaturated monomer
(to be simply referred to as "another unsaturated monomer"”
hereinafter).
Examples of the carboxyl group~containing unsaturated
25 monomer include unsaturated monocarboxylic acids such as
acrylic acid, methacrylic acid, crotonic acidg,
a-chloroacrylic acid and cinnamic acid; unsaturated
dicarboxylic acids (anhydrides) such as maleic acid, maleic
anhydride, fumaric acid, itaconic acid, itaconic anhydride,
30 citraconic 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,



30 citraconic acid, citraconic anhydride and nesaconic acid; unsaturated
pol ycar boxylic acids (anhydrides) having three or nore carboxyl groups;
nmono( 2- acryl oyl oxyet hyl )esters or nono(2- net hacryl oyl oxyet hg[DEEMBER003
nonpol yneri zabl e dicarboxylic acid such as

rono( 2- acryl oyl oxyet hyl ) succi nate, 2 DECEMBER 2005 7

mono( 2- met hacr yl oyl oxyet hyl ) succi nate, nono(2-acryl oyl oxyet hyl ) pht hal ate
and nono( 2- RERRAZ edRreEydorHoryIethd laisticclftey car boxy- pol ycapr ol act one

nnnoacrylatemgﬂgég_g&ﬁ?&ggg¥- lgﬁﬁggﬁﬁbﬁﬁhgngaqgﬁpnethacrylate. These

car boxyl group-containin unsat urated nononers may be used
al one or i n monbi( 2amedhachyliowd oxy etiiyel ) ghdargileetse ;ofaridhe anot her unsat ur at ed
nononer include 10 aromatic vinyl conpounds such as styrene,

a- et hyl st yr en€arbexy-pelysapRaelaghonsynenpaemelate \ang | t ol uene,
p- chl or ost yr r%geiaﬁ%or@{_ﬁ)%@&sct r&qeacmﬁgﬁé}?/%@%%%%%l%?%pﬁ hoxyst yr ene,

p- vi nyl benzy er -an p-Vviny er; indene conpounds
such as indene 15 @hdsé- oarhpkiyhdgrenpuceataiatiead exhydbepiicaldst d esters
such as nethxl acrylate, nethyl nethacrylate, ethyl acrylate, ethyl

met hacryl at e’ ﬁﬁﬁﬁl&)éileda@PQPQF S AP P setAliPRs PratR, Conpipaliony| at e,

i -propyl nethaer yat®re N-butyl acrylate, n-butyl nethacrylate, i-butyl
acrylate, 20 i-butyl nethacrylate, sec-butyl acrylate, sec-butyl

nmet hacryl ate, t-buExampieygl afethe- bnoyrhemretunsartylrated ndnlopemoxiyetlhyde
acryl ate, 2-hydroxyethyl nethacrylate, 2-hydroxypropyl acrylate,

2- hydr ox3/$r ofFPTREHISa¥ P At €OMPIURZEr RGP r 3 \i L HIRA atte MeRhRAR BX5R Dy |

met hacr yl at €43 ng1ed @Reb Uiy 1367 W Aliene- Y AF Pl ¥led@! hacryl at e,
3- hydroxybutyl acrylate, 3-hydroxybutyl nethacrylate, 4- hydroxybutyl

acryl ate, 4- pydhdoypostylremet,hacmdtiioxystyndne aonyiethoxystyremet hacryl at e,

benzy| acryl%[%ét %§§%%yrene, p-vinylbenzylmethyl ether and
p-vinylbenzylglycidyl ether; indene compounds such as indene

15 and l-methylindene; unsaturated carboxylic acid esters such
as methyl acrylate, methyl methacrylate, ethyl acrylate,
ethyl methacrylate, n-propyl acrylate, n-propyl
methacrylate, i-propyl acrylate, i-propyl methacrylate,
n-butyl acrylate, n-butyl methacrylate, i-butyl acrylate,

20 i-butyl methacrylate, sec-butyl acrylate, sec-butyl
methacrylate, t-butyl acrylate, t-butyl methacrylate,
2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate,
2-hydroxypropyl acrylate, 2-hydroxypropyl methacrylate,
3-hydroxypropyl acrylate, 3-hydroxypropyl methacrylate,

25 2-hydroxybutyl acrylate, 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 methoxydiethylene glycol acrylate, methoxydiethylene glycol
methacrylate, methoxytriethylene glycol acrylate,
methoxytriethylene glycol methacrylate, methoxydipropylene
glycol acrylate, methoxydipropylene glycol methacrylate,

glycerol monoacrylate and glycerol monomethacrylate;



met hacryl ate, phenyl acrylate, phenyl nethacrylate, 30 nethoxydi et hyl ene

gl ycol acryl ate, nethoxydiethyl ene glycol nethacrylate, nethoxytriethyl ene
gl ycol acrylate, methoxytriethylene glycol nethacryl ate, neHBGEMBERRIENe
gl ycol acrylate, nethoxydi propyl ene glycol nethacrylate, glycerol

nmonoacryl ate and gl ycerol nononethacryl ate; 2 DECEMBER 2005 8 unsat urat ed

carboxylic acid am noal kyl esters such as .2-am.naethyl acrylate

2. am noet hy| SREPRAEAES: EarbORTIIE AR AIRIRAR L ST e Sach ds

di met hyl am ngebfy hoetByNagiyalate ,222EMAI M1 afd dlaiBy1 2 nopropyl 5
met hacryl ate, 2-dinethyl am nopropyl acrylate, 2-dinethylam nopropyl

met hacr yl at e2-gimsithypemiploedhivdl acxyladeaniropmgihyanineethule, 3-

di met hyl am nopr | cacrylate and 3-di et hyl am noprppyl. nmet hacryl at e;

unsat ur at ed ME5FBEYLRE o B CRd P as R S o PFYS AL Khr ol at e 10
and gl ycislyl mgehBagkilbdles; oA iR@OHY1GMGidhrdpyl &sterstsuch as vinyl
acetate, vinyl propionate, vinyl butyrate and vinyl benzoate; unsaturated
et hers such 3sdimgyEhideminoprenyl methacsyAptest heaninePyopyycenylateer and

met hacryl gl ygi dyl. t her .. vipyl ni.de ¢o h acrylonifrile, 15
ot hacr o1 ont er noBEBEl1 XEPKLCEYRALEY FOTRRUIAG: AoRR BT Ly 1L
unsat ur at ed amiddes diwmelthgd aaimdpHoa. mdEidwEey VA densar i ve@acr yl am de,

N-2- hydroxyet hyl acrylam de, N-2-hydroxyethyl methacrylanm de, N-nethyl ol
acryl am de af@TROMFLAF &cifeHIGHAYANSREeN sEh ity ol asmy Heke such

as N-cy hexyl | M Rﬁg;}/ mal ek ni dg,: x r QXY i mde,
N-m hyd%@ypﬁéﬁy&%&?%eﬁ -%tyed'pg??g%%%l ma %?)é‘lﬁél , Eggg%%t{]c%%henyl
mal ei m de, NagrwEhpylqdeetmte Maliyl geopiopatet, yimphe hyltyratlecantideinyl

N o- met hoxyphenyl mal ei m de, N-m net hoxyphenyl 25 nal ei m de and

N- p- met hoxy pRERFL & e MRSAL U TRt §th AtheT & oty B B dV theHRt Ry L e ther,
rln’) ﬁbggﬁ 3?;;{‘%8?33%%9'1%%9: , G B PRI FOEay PREHERC L AFMATRI Sry By 10 dy1
ether; vinyl cyanide compounds such as acrylonitrile,

15 methacrylonitrile, a-chloroacrylonitrile and vinylidene
cyanide; unsaturated amides such as acrylamide,
methacrylamide, o-chloroacrylamide, N-2-hydroxyethyl
acrylamide, N-2-hydroxyethyl methacrylamide, N-methylol
acrylamide and N-methylol methacrylamide; N-substituted

20 maleimides such as N-cyclohexyl maleimide, N-phenyl
maleimide, N-o-hydrdxyphenyl maleimide, N-m-hydroxyphenyl
maleimide, N-p-hydroxyphenyl 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



or nononet hacryl oyl group at a term nal of the nolecular chain of a polyner
such as polystyrene, polynethyl acrylate, 30 pol ynethyl nethacryl ate,

pol y-n-butyl acrylate, poly-n-butyl nethacrylate and pol ysi ROEGERMBER2BS
anot her unsaturated nononmers nmay be used alone or in conbination of two or
more. The carboxyl group-containing copol®ymer is 2 DECEMBER 2005 9

particul arly greter bly a copoky r 2;0 be referred to as "carbo&yl
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the group coﬁ?%§?¥ﬂén§f agtyr é-ﬁe,aﬁ«}gi tﬂﬂadqf%é(c&ﬁ%ae‘fr%%ﬁc*%t?ﬁc??l at e,
2-hydr oxygt hyk saakybat @omp@nenty Hrxstidndmihacr yl ate, benzyl acrylate,
benzyl nethacryl ate, phenyl acrylate, phenyl nethacrylate, glycerol

monoacr yl at emogby e reiryfordosmieddyvd Jauccingieheand faf ei ni de, pol ystyrene
macr onmononer _and ,Rol t hyl t hacr.yl at.e macronpnoney . .15 [l ]lustrative
exanpl es of {“RE%QFB%%F V&Sgﬁgﬁe%ﬁﬂggucccmw I()ZJ’i ﬁ%lt%sﬁo%?yrrers
and terpol ymgesectedd&romeidle @ dup afon' s tiayy/ loMr &8} ahétmgl copol ynmers

(la)" hereinafter) such as a copolyner of (neth)acrylic acid and benzyl
(et h) acr yl aperyiatgol Ppedhyds methaorickatie .c Zdixfiroxye thyk epervhateenzyl

bl ystyrihe “RePBRRtskER: RerdRniiie SiiEing et M biney

(net h) acryl ame taadralayest eyl hasrplatie, BHEMDNE acryEdt@pol ymers (to
be referred to as "carboxyl 25 group-containing copolynmers (Ib)"

her ei naf t er ) 93UE€RTRI BONOSCTIFA e rdfcqhRl QRN tRAGEY 2L, hydr oxyet hyl
N-phenylmaleimide, polystyrene macromonomer and polymethyl

methacrylate macromonomer.

15 Illustrative examples of the carboxyl group-containing
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



(meth)acrylate, benzyl (meth)acrylate and pol ystyrene nacronononer,
tetrapol ynmer of (nmeth)acrylic acid, 2-hydroxyethyl (neth)acrylate, benzyl
(meth)acrylate and 30 pol ynmet hyl mnet hacryl ate macronononer, ROEGHEMBER00Hf
(meth)acrylic acid, styrene, benzyl (nmeth)acrylate and N phenyl mal ei m de,
tetrapolymer of (nmeth)acrylic acid, styiéne, phenyl (nmeth)acrylate and

N-phenyl nal eimde, and tetrapolynmer of (neth)acrylic acid, glycerol 2
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mono( met h) ac P§PZ¥d, Mﬁ&ry '(H\tb?’m]ad??]r pide pnd pﬂ’l‘éme Y&i ni de,
pent apol yner pl%nal ety n%gﬂdlﬂdhcﬁl%fj &éﬂ@ﬁ&iwﬁ@p%ﬁe(m%%f&fm

styrene, 2-hydroxyéthyl (nmeth)acrylate "and phenyl nmal el m
pent apol ymer acfid( net ywene y iphe ngdi dmeghyaergﬂ.atm)nb(ptmﬁyhmayleahﬁ.daalydene

benzyl Iate and hen mal ei m de enta I rrer f th)acrylic
aci dy 2 Iy%@ﬁ' ﬁ%'r%‘e( H’(?t%"p ed"'t'e PRAR g?cggii‘/f’;te gnd

N-phenyl nal giciigdes +peshap H@H?l(ﬂméﬁ?ﬁefyiﬁ%ﬁhﬂlﬁﬁéﬂylmalelmldeand
mono| 2- (met h) acryl oyl oxyet hyl ) Succi nat e ycerol ‘nono(neth)acryl ate

styrene and mpwhmlmmmylmtmmomr( rmmywameraofd
glycerol 25 ?%ré‘%m% f})yq_c.ra/laCl Sgtl I’ceenredl m eprr\(ethniaégfyqaqgea styrene,

methyl (meth)acrylate and N-phenyl maleimide, pentapolymer

15 of (meth)acrylic acid, glycerol mono(meth)acrylate, styrene,
2-hydroxyethyl (meth)acrylate and N-phenyl maleimide,
pentapolymer of (meth)acrylic acid, glycerol
mono(meth)acrylate, styrene, benzyl (meth)acrylate and
N-phenyl maleimide, pentapolymer of (meth)acrylic acid,

20 glycerolmono(meth)acrylate,styrene,phenyl(meth)acrylate
and N-phenyl maleimide, pentapolymer of (meth)acrylic acid,
mono[2-(meth)acryloyloxyethyl]succinate, 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
acid, 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



pol ystyrene macronononer, and pentapol yner of (neth) acrylic acid, glycerol
nono( et h) acryl ate, styrene, N-phenyl naleimde and pol ynethyl nethacryl ate
macr ononomer; and hexapolyners (to be referred to as "car bo2PEGMBER 2005
group-contai ning copolyners (1d)" hereinafter) such as a hexapol ymer of
(meth)acrylic acid, styrene, 2-hydroxyethyl (neth)acrylate, benzyl
(meth)acryl ate, N-phen mal ei m de _and _pol ystyrene macronononer,

|
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proportion of the carboxy 0 group-contai ni ng unsat'urated nonorier to the
car boxyl grdupydonkyethyd dopdh)earylate.efpreryl OGnetth BcnyPatepre

preferably 10 to 40 wt % \Wen the copal ynerizatio roportion of the
car boxyl gro 6988%% H‘F?]rﬁl L?rnéltéjgﬁl%tﬁﬁﬁér met YH¥t®han 5 w% the
solubility i padRombkderld> devel oper of the obtained radiation sensitive

conposition rmay |ower and when the copol yneri zation proportion is |arger
than 50 wt % the fBheedopedymerigatiop bzopogftiicly of tthe carmisitwlte or the

surface ereof may be r.oughened at the (ime of devel.opnent, with an al kal i
devel ope]It’(;.1 28??H8'§€P§ﬁtm§%@r é’é’?a%ﬂr rﬁﬁ‘i&l’"%‘?“&ﬁﬁ i3 ?é%ﬁéa%kfo’f% | ystyrene
(to be abbreyiratipdcan tiVnieie icopoli§me e as pirederab19eb 6T 58t 9N more
chr omat ogr aphy SE C, tetrahydrofuran as a dissolving solvent) of the

al kal i - sol ubP&efesaRlyn 10hdo Hlegeik- | Hrent ithe icopPlamerdifnatipmo0 to
1, 000, 000, nBE%portion of the carboxyl group-containing unsaturated
monomer is smaller than 5 wt%, the solubility in an alkali

15 developer of the obtained radiation sensitive composition
may lower and when the copolymerization proportion is larger
than 50 wt%, the formed projection may fall off from the
substrate or the surface thereof may be roughened at the time
of development with an alkali 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 weight based on 100 parts
by weight of the conductive particles (A). When the amount
of the alkali-soluble 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



25 preferably 5,000 to 100,000. In the present invention, the al kali-soluble
resins may be used alone or in conbination of two or nore. The anount of
the alkali-soluble resin in the present invention is prefer2DECBUBERR005
100, 000 parts by weight, nore 30 preferably 100 to 10,000 parts by wei ght
based on 100 parts by weight of the conddétive particles (A). When the
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i ncl ude diacryl ates and di net hacryl ates of al kyl ene glycol such as ethyl ene

gl ycol and pr&pylpedefgnadgionaly minemes at es and di net hacryl ates of

pol yal kyl ene gl ycol,_su as-pal vet hyl ene gl vc and pol ypr | ene gl ycol;
pol yacryl ates and gﬁilnﬁgFﬁangﬂé%{é)so%g ncf)‘%f%}h%ﬂoéma{ﬁ%%ty%& ggéa?ﬂ'?lﬁg%gor
mor e hydr oxylingfepitiom ith iy adiEl aeesl an@didimeehaepgustsst pereof such
as glycerin, 15 trinethyl ol propane, pentaerythritol and di pentaerythritol;

ol i goacryl at és-kydens ggpaed raxdly patehBlene 83 ysoilyeard @ropydemeygtegeh;
ur ethaney poSide Al d.PShA, ashbLARBETERLE B8 Sho SATAR &8 Wy cdlhagpufat es

and di me% acr érmn rox e uch as

pol y-1, 3- but ai grayRHadny gl cxyd 6 Diprepybend geyobnal s,
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tris(2-acry|@deﬁgﬂjngg[Mgggﬂﬁ§&&5§§h groups and dicarboxylic acid
modified products thereof such as glycerin,

15 trimethylolpropane, pentaerythritol and dipentaerythritol;
oligoacrylates and oligomethacrylates such as polyester,
epoxy resin, urethane resin, alkyd resin, silicone resin and
spiran resin; diacrylates and dimethacrylates of a both
terminal hydroxylated polymer such as poly-1,3-butadiene

20 having a hydroxyl group at both terminals, polyisoprene
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.

25 Out of these polyfunctional monomers, polyacrylates
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,



tris(2-nmethacryl oyl oxyet hyl ) phosphate. 25 Qut of these pol yfunctional
nmononers, pol yacrylates and pol ynethacryl ates of a pol yhydric al cohol
having 3 or nore hydroxyl groups and dicarboxylic acid nodi 2iDECEMBERS08S
thereof are preferred, as exenplified by trinethyl ol propane triacrylate,
trimethyl ol propane trinethacrylate, 30 pb?ltaeryt hritol triacrylate,
pentaerythritol trinmethacrylate, succinic acid nodified roduct of
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parts by weight, nore preferably 20 to 300 parts by wei ght based on 100
parts by 15 Wbaghe pPrithenalfieal iforaling e‘ﬂ ma ieqtB)on When the anount of the

pol yfunct{ onal non IS _snma an parts wel ght t he strength and
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invention is preferably 5 to 500 parts by weight, more
preferably 20 to 300 parts by weight based on 100 parts by

15 weight of the alkali-soluble resin (B). When the amount of
the polyfunctional monomer is smaller than 5 parts by weight,
the strength and surface smoothness of the projection may
become unsatisfactory and when the amount is larger than 500
parts by weight, alkali developability may lower, or a stain

20 and the film residue may be produced in an area other than
a portion for forming 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,



pol yfunctional nonomer may be substituted by a nonofunctional nononer. 25
The nonofunctional nononer is, for exanple, a carboxyl group-containing
unsat urat ed nononer or another unsaturated nononmer constituRilNgCEMBER 2005
al kali -soluble resin (B), 2-hydroxy-3-phenoxypropyl acrylate,

2- hydr oxy- 3- phenoxypropyl methacryl ate ot4M 5300 as a 30 commercially
avai l abl e product (trade nane, manufactured by Toagosei Chem cal |ndustry
Co., Ltd.). QrcadooiRel¥RARKAURE TRl MORPRPEY 5ater eilep3Rl) are

nmono( 2- acryl gyl ' - oxyet hyl ) succi nate, 2
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preferably 0 .90 wt % re preferapl to 50 wt % based on the total of
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of the polyfunctional monomer and the monofunctional
monomer.

(D) photopolymerization initiator

15 The photopolymerization initiator in the present
invention is a compound which forms active species capable
of initiating the polymerization of the above polyfunctional
monomer (C) and an optionally used monofunctional monomer,
such as a radical, anion or cation, through its decomposition

20 or the cleavage of its bond upon exposure to radiation (to
be simply referred to as "exposure" hereinafter).

Examples of the photopolymerization initiator include
biimidazole compounds, acetophenone compounds, other
optically radical generating agents and compounds having a

25 trihalomethyl group.

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,



Exanpl es of the photopol ynerization initiator include biimdazol e conpounds,
acet ophenone conpounds, other optically radical generating agents and
conpounds having a 25 trihalonethyl group. The biinidazol e GINOEMBER 2005
include 2,2'-bis(2-chlorophenyl)-4,4",5 05 -tetrakis

(4- et hoxycar bonyl phenyl ) -1, 2' - bi i mi dazol &5

2,2' -bis(2-bronmophenyl )-4,4',5, 5" -tetrakis 30 , ,

( 4- et hoxycar Bory rPAei - A B -rrighlarephanyl)-4.4".5,5" -tetraphenyl-

2,2 -bis(2-chl grq By ', 5,5 -tetraphenyl-1,2"- biimdazole,
2,2'-bis(2,4?d?chpgﬁgggg%%§%ﬂn4',5,5'-tetrapheny|-1,2'- bii m dazole, 2
DECEMBER 2002, 25 -b2 s22-birsfridopheiritk ) -ohl 07 dpleyt ¢ tdaphedy b+ 1 1 2t f aphenyl -
1,2 -biimdazaqle, 2,2'-bis(2-bronophenyl)-4,4",5 5 -tetraphenyl-1,2'-

bi i mi dazol e, P313isazQles 4-di br onophenyl )-4, 4', 5,5 -tetraphenyl -1, 2' -

biimdazose 3ng 243 5, % -%ibRuiddHUROPIEW! )5 45 4lt§t§é?ﬁéﬁ§fpf?ﬁ‘}"-?
1,2'-biimdazole. These biim dazol e conpounds have excellent” solubility 10
i n a sol vent bidmidatzofler mnfdor ei gn matter such as an undi ssol ved product and

a precipitate, _haye high sensitivity and hig contrast,. full [onote a
curing reactﬁoﬁ 5§1§Q60§uﬁg¥ﬁin° RO hgu%t'%fgehﬁ?Bﬁa%B%ngﬁ'not cause
a curing reaqtionyiithidaAgiexposed portion. Therefore, the coating film
after 15 exposure is clearly divided into a cured portion insoluble in a
devel oper and an ufilbesedvpinidanohacampdingds d@viebekceylenh sdhkubieletyper,
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i ncl ude 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. Therefore, the coating £film after

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

20 The above acetophenone compounds include
2-hydroxy-2-methyl-1-phenylpropan-1l-one,
1-(4-i-propylphenyl)-2-hydroxy-2-methylpropan-1-one,
4-(2-hydroxyethoxy)phenyl-(2-hydroxy-2-propyl)ketone,
l-hydroxycyclohexylphenyl ketone,

25 2,2-dimethoxy-2-phenylacetophenone,
2,2-dimethoxy-1,2-diphenylethan-1-one,
2-methyl-1-[4-(methylthio)phenyl]-2-morpholinopropan-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,



2- hydr oxy- 2- et hyl -1 - phenyl propan-1 - one,

1-(4-i-propyl phenyl) - 2-hydr oxy- 2- net hyl propan-1 - one,

4- ( 2- hydr oxyet hoxy) phenyl - ( 2- hydr oxy- 2- pr opyl ) ket one, 2 DECEMBER 2005
1- hydr oxycycl ohexyl phenyl ketone, 25 2, 2-di nmet hoxy- 2- phenyl acet ophenone,
2, 2-di met hoxy- 1, 2- di phenyl et han-1-one, 16

2-met hyl -1 -[ 4- (et hyl t hi o) phenyl ] - 2- nor phol i nopropan-1- one and

2- benzyl - 2- dRAELRPYERNS0- 4 dbutan-1- 30 one. The above

0¥
ot her opti calyl_y;53di_gal g@ﬂg&ﬁq%ﬁkgﬂyi?@}%ﬁfmlude benzophenone,

3, 3' - di net hyl - 4= et hoxybenzophe et hyl t hi oxant hone,
4- azi dobenzalkdahpde,- 34 methdagddiphehsrianened- azi dobenzal acet ophenone, 2
DECEMBER 2005 16 _ azi dopyrene, 4-di azodi phenyl am n

4- di azo- 4' - neRd Ry §i-FHERFRRFYRENZO -Hi'a?z&#r?%ﬁ%&%ﬂﬂ%h&ﬂ%?ﬁ%l?hine
bi s(2, 6- dd benz 214, 4 bt I [ 5 oxide, dib I,
b;zgoin ﬁ%gﬁh?gpgéfﬁé%%hkﬁggﬁe%?%%%ﬁggg%+ﬁgﬁéxéﬁgﬁﬁg?%RgnyIg;LyFiun: sneoy

per chl or at e. N-Phenglidhd oacaidionds dral it ghemy Iyt oyietvny | perchporatel ude
1,3,5-tris(trichloronethg%é-s-triazine

1, 3bi s(tri chl or onBRRYRPOEE( SORRPEPGSHERYINIs & trdpialomethyl group
1,3-bis(trichler t Ry l3) 52+C4- [eTe]pTeTolVAl =4y 1 azi .
1, 3-bis(tri CELIln%rJ%%t Ejl%’FSF%-%IﬁLﬁphenyaIS@%)[ rﬂ#ﬁaen%%ﬁ
1, 3- bi s(tri chl,Grbrmst(tyiich3 ofpbmettydx)yFheigA oh ot opleayik) - s Cutiat inée

t oph ds,. oth icall 5 radical ti t d
acet opheppne compaunds. ouher onllca 1y J5.ad 3l Aererating, apents ar
2- hydr oxy- 2- qethyidl (tRAemilodcridAiy UL ( 2-methoxyphenyl) -s-triazine

2-met hyl -1 -[ 4- (et hyl t hi o) phenyl ] -2-"nor phol | nopr opan- 1~ one and
and
1,3-bis(trichloromethyl)-5-(4-methoxyphenyl)-s-triazine.

Out of the acetophenone compounds, other optically

15 radical generating agents and compounds having a
trihalomethyl group,
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 becauée 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



20 2-benzyl - 2-di net hyl am no- 1 - (4- nor phol i nophenyl ) butan-1- one are preferred
because the fornmed projection hardly falls off fromthe substrate at the
time of devel opnent and the strength and sensitivity of the2@EGEIBEBR0BT e
high. In the present invention, the above 25 photopol ynerization initiators
may be used alone or in conbination of ¥ho or nore. In the present

i nvention, at |east zne selected from the group consisting of a sensitizer,

curing promofr fg-REREIMERAYIAMIRG) PERGODRERONSY agent or optical sensitizer

whi ch 30 congrhsegig}gggxg?ga&gggqgggnggeg%p@gferred to as "pol yner _
optical crosslinking/sensifizing agent" hereinafter) may be further used in

conbi nati on i fhethylamiveacphopbeolopesr 4zdtimert hiydiamisatogr ogps apdrpn are,.

Exanpl es of t?ﬁ ibgyﬁ.senﬁiéizer hnclud% 2 DECEMBER 2005 17

4, 4" - bi s(di nBCAYFamT SPEERY PRERGRERZCA 8 - bi s(di et hyl ani no) benzophenone,
4-di et hyl;am noaeai,2pB2920¢,, 4494 MERHRY ladiTndRRnM Ahenone, et hyl -4-

di met hyl am nobenzoate, "5 2-et hyl hexyl -1, 4-di net hyl am nobenzoat e,

2, 5- bi s(4-di & hybasi(AoBértaly)lendnobexz@dneyclohexanone,

7-di et hyl am go-3-(4-di ethyl am nohen l.).cqumarin a .

4 (dF ot hy! antl A8 ER B daMeRoEdx 80 SeAeRE ATk ) o it 198 agent
include 10 ghagRethgnamehodedRAlITonech as 2- mer capt obenzoi m dazol e,

2- mer capt obenzot hi azol e, 2-ner capt obenzooxazol e,

2, 5-di mer capt o- 1, 3Examplagdi af otke abovereuping Lmmh inddaenthdnaluiee,
%:ggsgggggzzgﬁéﬁﬁ;%?éﬁé%,%f%égbﬁggggg%?ﬁﬁn%?%ﬁfcﬁqﬁfga%ﬁﬂg%ﬁﬁ%ﬁﬁ&ebpticd
crossl i nki nghspesichptiobgnagehii azd 12 ,pQ-YEHcapiguairbdiabdige, a functiona
OO M  mercaptas 1.3, P hiadiazole,
2-mercapto-4,6-dimethylaminopyridine,
l-phenyl-5-mercapto-1H-tetrazole and
15 3-mercapto-4-methyl-4H-1,2,4-triazole.
Further, the above polymer optical
crosslinking/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,
1,4-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’ -bis(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



crosslinking agent and/or optical sensitizer in the main 20 chain and/or
side chain. Exanples of the agent include a condensate of

4- azi dobenzal dehyde and pol yvi nyl al cohol, condensate of 2DECEMBER 2005
4- azi dobenzal dehyde and phenol novol ak resin, honopol yner or copol ynmer of
4-acryl oyl phenyl cinnanoyl ester, 1,4-p38 ybutadiene and 1, 2-pol ybut adi ene.
25 Qut of the above sensitizers curing pronoti ng .agents and pol yner

optical cro '}Mq@%%m%%aaaéﬁ faast one selected from the group

4,4' - bi S(di reddyd 0109 bengorhenesgnendnd obhpbihal "KkagbpaLhgREophenone and
2- mer capt obenzot hi azol e are preferfred because the formed 30 projection

hardly fall sserisifizenr tdmedsthiazale aurihg promotéhgdegehtpnent and t he
strength and sensijivity of th projection are high. lno the present
Tnventi on the. phACBIRAARGS aiorPat T8 Y | REGEFFFRR) SPRYLRA bl BRabl y a
conbi nat ison Pfchude DECEHERER 20960 18 bii m dazol e conmpound and at | east one
selected fromthe group consisting of an acetophenone conpound,

benzophenone2., 2erkis(Zechbodophenyd) edcdfi i hg5prbrbriakdsagent . Exanpl es of

the particul arl referred c inatio 5 jnclude a.conbinati on of
2 Ubi (2 o oY e EreRsban s TPReRPL) 2, 20 bR m48.8187 2R
(4- et hoxycarbopylphenyld tBy LamPhb)beaZ6pReABe, combination of

4, 4" - bi s(di et hyl am no) benzophenone, conbi nati on of
2, 2" - bi s(2- chl dr dphehytghlonopBeByl) ety 4ki 8. 30-tetrakis

(4- et hoxycar ppn henyl)-1. 2 -biimdazole,, .. .
4 4 pid die€§y¥gﬁ?ﬁ%§%%%%%%ﬁ8ﬁ ﬁglgﬁé'h -biimidazole,
2- benzyl - 2- di pet byl @panethy{ 4mihe phehz6pnBaBYE) BuBane- | - one, conbination of

2,2' -bis(2-chlorophenyl)-4,4",5 5 -tetrakis 15
(4-ethoxycar%ﬁh§¢6ﬁkn¥T imebhybamipea2ol 4;morpholinophenyl)butane-1-

g:ﬁeiELFEF[ﬁ%g%hggk§€%€?€§§ﬁgﬁgf??Z?Rgrpholinopropan-l-

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

15 (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

20 (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"-

25 Dbiimidazole and 4,4'-bis(diethylamino)benzophenone,
combination 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-

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



one, conbination of 2,2'-bis(2-chlorophenyl)-4,4",5 5" -tetrakis 20

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

4, 4" - bi s(di met hyl am no) benzophenone, 2 DECEMBER 2005
2-nmet hyl -1 -[ 4- (et hyl t hi o) phenyl ] - 2- nor phol i nopr opan-1- one and

2- mer capt obenzot hi azol e, conbi nati on of

2,2'-bis(2,4-dichlorophenyl)-4,4',5,5 -tetraphenyl-1,2" 25 bijm dazole and
4, 4" - bi s(di ethryd a‘rﬁ%)”ae%z%‘p‘?f'e]rfé‘#e?r°%%‘b¥i.§t‘r oh of -tetraphenyl-1I,
2,2"-bi s(2, 40 hy0nDrheivile - 4 A ¢ Do bs ( d£rhé BYEANInd) Benz8ph8hEaL0! €,

4, 4' - bi s(di et hyl am no) benzophenone and - _ _

2- benzyl - 2- di2r@etiyalm Ind-4 - (me thy ptiol ¢ Fepérni/] ) brmerpholigopovapanedrbi nati on

of 2,2 -bis(2,4-dib henyl) -4, 4 5 -tetraphenyl -1, 2'- biimdazole,

4,4 -bi s(di et aﬁﬂ‘%%‘?ﬁcféh%%%z%ﬁ&la“f?' o
2-met hyl - 5- [ 4- (et iyl thie0prlagnt -idrvEH 1 | RO ¥ 1 -antbight a0l €REDI nati on
of 2 DECEMBER 2005 19

2,2' -bi s(2, 4,a8aaptidmanspreanpound 4' other -ert iephkynyradical' genenatangl e,

4, 4" - bi s(di met hyl.am no) benzo none . .

et byt |- [ AR DR TSR SRR BRPA5s & FibA RBS BT ASTOuR A6 BRGECTabLY

2- mer capt obergaptiti szt eLeds |Bhdd @ @i esiROt whaveNphePopbligmépt ahtagaunt of the
acet ophenone conpound, other optically radical generating agent and
conmpound havi¥gtaiatemhal ket k9tayrampinsofridiesgpritigenand ghe eysinpgsed on

t he whol e, phat lyirerizat i it T, al_a t. of fthe_ s itizer
and the gariﬁﬁg%gﬂ%g§%0 ﬁgpgﬁ%dg*%%gégé%%r§§|@9%o$$w£g%$ ?%gg&bggegﬂ n the
whol e phot opalioTRs pratbpblirkiriabeionFiititdtod he FIFiHYr Ot hetdioitd yEEr

optical crosslinking/sensitizing agent is  preferably 200 parts or |ess by
wei ght, nor e BPreReamer eriicad oposphinking/ Gepghtlzpagt pgaprsr Ly

preferabl y 50,0 0,13 0 barb¥ SEiels BISech GRe 10 ARG eBEaMALIH! o0 the

bi i m dazol e “conpoun
to 200 parts by weight, particularly preferably 50 to 180

15 parts by weight based on 100 parts by weight of the biimidazole
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,

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 initiator 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 f£film residue may be produced
30 in 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.



In the present invention, the amount of the photopolynerization initiator
is preferably 0.01 to 500 parts by weight, nore preferably 1 to 300 parts
by weight, 20 particularly preferably 10 to 200 parts by wei NEGEMBERRI0S
100 parts by weight of the total of the %l yfunctional nononmer (C) and an
optionally used nonofunctional nononer. en the anmount of the

phot opol yneri zation initiator is smaller than 0.01 part by weight, curing

by exposure beconelgr_l?rﬂ_:%jp\:%‘f%s 2GR 3qe t%g¥&ﬂ$%%%§??ho?st%@lue
proj ection npyghent §iP¥at fhe ! MSlre12bw ngﬂéate&éf%@% e dififier £idq  When

the amount Ts”larger than gg% parts by weight, the formed projection
readi |y fall byofdppenphttihandydniaie dalrivied itvierse pblymer| opmpotndouch st ai n

and the filmresidue.my be prodquced. 30.in an area qther than a portion for
formng a pr B_FeBP:?LXN.m d&:ﬁﬁo\%‘@g'ﬂ?@]'_ryzfd:ihé’&w é‘@i’sﬂat%r _ceotnif‘o"si?: on (a) for
use as a 5pr§bggmno%faq_ﬁ< 3la PN 2y ORI Do i A MGHIO W MbAiyes. 2
DECEMBER 2005 2 The addi fi ves i ncl ude a di sper'sion aid such as a blue

pi gnent deri sarfaetentyekidbwsiiognasiced@ratan \siadxamplvifivyld by copper

pht hal ocyani ne.derivatives; polynmer. conpqund such as pol yvinyl al cohol,

pol yet hyl ene thofi&4 Q?Vsé‘ﬁﬁ&e 'oﬁ@ydoﬁf(ﬁ%ﬁ’aﬁlﬁsﬂ% Qﬁzﬁ%l) © noni oni c,
cationi c or apianhCmettokyeltMdixy)adnesieon accel erator such as viny
trimethoxysilane, vinyl triethoxysilane, vinyl tris(2-nmethoxyethoxy)silane,

N- (2- ami noet Nyl( p-amdmoedpydpySmamiyloptiapstlimedhny ) figmethgxysilane,

e B SRS AT e D

3-glyci doxypeoamhﬁag&bkydi rf&tifé&ﬂbsdﬂs&u%nez-a(fgﬂy@pmsm%ﬂwxyl ) et hyl

tri met hoxysil ane, -chl or opropyl net hyl di met hoxysil ane, 3-chloropropyl 15
tri nmet hoxysi taame thopysidens .oxypt vpyAoXYPRePHoRGEhydfdmathoxysilane,

2-(3,4-epoxycyclohexyl)ethyl trimethoxysilane,
3-chloropropylmethyl dimethoxysilane, 3-chloropropyl

15 trimethoxysilane, 3-methacryloxypropyl trimethoxysilane or
3-mercaptopropyl trimethoxysilane; antioxidant such as
2,2-thiobis(4-methyl-6-t-butylphenol) or
2,6-di-t-butylphenol; ultraviolet 1light absorber such as
2-(3-t-butyl-5-methyl-2-hydroxyphenyl)-5-

20 chlorobenzotriazole or alkoxybenzophenone; and coagulation
preventing agent such as sodium polyacrylate.

When the alkali-soluble resin (B) is a copolymer having
a carboxyl group, the radiation sensitive 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,



3-nmer capt opropyl trimethoxysilane; antioxidant such as

2, 2-thi obi s(4-nethyl -6-t-butyl phenol) or 2,6-di-t-butyl phenol; ultraviol et
| i ght absorber such as 2-(3-t-butyl-5-nethyl-2-hydroxypheny|2)DECEMBER 2005
chl orobenzotri azol e or al koxybenzophenone; and coagul ati on preventing agent
such as sodi um pol yacryl ate. When the alRali-soluble resin (B) is a

copol yner havingli a car hoxyl ro%ﬁgythe radi ati on sensitive conposition (a)

for use as aS BdE &6 idat &huha 3ot @it i ordfif ¢ RS 3% ur t her

i nprove the geebiild Brild) akeaaldidl ladiel el adi 0 iduhFiidn S ard
t herefrom and suppress the existence of an undissol ved product after
devel opnent . mettdydmgadond.cagcdldi = theimaldnic acid, ghaetbytmaborgtiacidci d or

phenyl group-cqntai ni ng _carboxyl] i cid. 30 Exanp] es of fhe above aliphatic
B S o A b ST B SR LS A5HM ¢ aci d, acet ¢

carboxylic al
acid, propi @y odexdnelMicdritoaaiih adlEr i ttfdthc PAYEL | CcPEELeon£@Pr Oi C
acid, diethylacetic acid, enanthic acid and caprylic acid; dicarboxylic
aci ds such agcdfdal imaledicd acid .ofiumamicl, a2l ORCEVBERS 20051 @ lackdiccamdc aci d,
glutaric aciq, .adipic acid, pinelic.acid, _.suberi jd, laic acjd
sebaci ¢ acid%rﬁF at! %ﬁﬂ%ﬁidg;§qﬁﬂrﬁﬂ(ﬁﬁ%FQﬁ:?ﬁiiggﬁﬂqég i RSP e

di met hyl mal oRicG @Gnd camphatoniceiddig.aci d, tetranmet hyl succinic acid, 5
cycl ohexanedi carboxylic acid, itaconic acid, citraconic acid, naleic acid,
fumari c aci d and nEbgcabpece adienylagdoup-icoartiabning carbexyddchaasd is,

tricarballylic acid conitic_ acid an oronic Ld. The abgve phenyl

o oup- coh? ai O SEAMBaRy! PR SEPRerec O es0P Y ERaRpt e haRind e P CR Doy | ¢
acid havi ng gyreaipbaxykctiyovendédeed layphengedgioup dhenyghreoRyPi6radid
carboxylic acid having a carboxyl group bonded to a Ehenyl group through a
car bon chai nhaving@r gerbexdlagpre® BPNARE BReAyPRERBLPIEOWP atFoiggh a

carbon chain.
Illustrative examples of the phenyl group-containing

15 carboxylic acid include aromatic monocarboxylic acids such
as benzoic acid, toluic acid, cuminic acid, hemellitic acid
and mesitylic acid; aromatic dicarboxylic acids such as
phthalic acid, isophthalic acid and terephthalic acid;
aromatic polycarboxylic acids having three or more carboxyl

20 groups such as trimellitic acid, trimesic acid, mellophanic
acid and pyromellitic acid; phenylacetic acid, hydroatropic
acid, hydrocinnamic acid, mandelic acid, phenylsuccinic acid,
atropic acid, cinnamic acid, cinnamylidenic acid, coumaric
acid and umbellic acid.

25 Out of these organic acids, aliphatic dicarboxylic
acids and aromatic dicarboxylic acids such as malonic acid,
adipic acid, itaconic acid, citraconic acid, fumaric acid,
mesaconic acid and phthalic acid are preferred from the
viewpoints of alkali solubility, solubility in a solvent to

30 be described hereinafter, and the prevention of a stain and
the like in an area other than a portion for forming a
projection.

The above organic acids may be used alone or in

combination of two or more.



15 carboxylic acid include aromatic nonocarboxylic acids such as benzoic
acid, toluic acid, cumnic acid, henellitic acid and nesitylic acid;
aromatic di carboxylic acids such as phthalic acid, isophthaljdsreeMBERb0S
terephthalic acid; aromatic polycarboxylic acids having three or nore
carboxyl 20 groups such as trinellitic aerd, trinmesic acid, nellophanic
acid and pyronellitic acid; phenylacetic acid, hydroatropic acid,

hydr oci nnam ¢ aci dTheaadelint @fitthe phrgaplisuacidi Ls ameferadIyp@dioccwaéi or

cinnam c acid, cinnanylidenic acjd, co ric._acid and upbellic¢c acid. 25 Qut
of these org scs'aé‘?%rus% pd?qéﬁﬁﬁak?llcya(?t%&gg&?l]r% whti RAGHYCA3FaYi ¢
di carboxyl i ¢ s a8IGH RO IR PN Gref i Bhse@Pi €néCihlo1d t AE@DAE1 8R! d.

citraconic acid, fumaric acid, nesaconic acid and phthalic acid are
preferred freansidive enpwiostidion . .al Kaen the wmeunty ofssheborgapicnaaidol vent

to 30 be descrihed hereinafter. .and. the_preventi of _,a_stgin and _the like
in an ar eg otlhgerqafﬁgﬁ gh?)Br]quyﬁ%f'oghFo? A Opér)gjh?cﬁ"ﬁﬂfagﬁﬁéo%%%Béo%r gani c
aci ds may be tiseathedl s tafatid) mapmowati on of two or nore. 2 DECEMBER 2005
22 The anpbunt of the organic acid is preferably 10 wt% or |ess, nore

preferably 0.83dvent 10 wt% particularly preferably 0.01 to 1 w % based on

the whole radiatio sensi.tive corrglosi t.ion. \When ,Eheﬂogn% of the organic
acid 5 is larger tHa% I8 9 °Ph&e &H_é;éiv&ncf?f"pf’ﬁ_é‘ fOfmed/pr8FetfFofl® Fo the
substrate MprOEticwmetitiriallef atieapireBentnshibei6aNBonpLioas(ahef or
use as a projection material of the present invention conprises the 10

above cohBuctdbarandiasiye)partieles so lbl @lkakinseByble pseginntB) onal
oo () SIS ME TR, 0L AAE Bbo Rl RinEREREbBh, comorertS
aliquid 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 ether, 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



conposition by dispersing the conponent (A) and dissolving 15 ot her
conponents in a suitable solvent. Any solvent is acceptable if it does not
react with the conponents (A) to (D) and has suitabl e vol at 2IDEGEMBER 2005
[I'lustrative exanples of the solvent include (poly)alkylene glycol

monoal kyl ethers such as ethylene 20 gl ygdl nononet hyl ether, ethylene

gl ycol nonoethyl ether, diethylene glycol nononethyl ether, diethylene

gl ycol m)no@t’:ﬁ?wl@Pﬁ‘eﬁlYﬁpét‘ﬁ?’l“é‘h‘éhﬁfi-ﬁ@e%@ﬁ@t@t@rroﬁyhe& githers Fughy| ene

g1 Yool mono- Beblphidtle i MG G DNRBIY] ift Moty 01 | ot Iyl ene

gl ycol nDnoet ene g nDnone opyl e
gl ycol nnnombmnylemhgﬂ eﬁn@mmndxﬁﬂhxﬂqnﬁﬂglynnﬂnﬂiaﬁhyﬂfEﬂherdamdopylene
gl ycol nonoet hyl ether, dipropylene glycol nono-n-propyl ether, dipropylene

gl ycol rono- hehGERY dTofsTan it FEPB&?I%‘@ &F}F&%’Fh%r?&lfﬁﬁlh’ﬁt@flﬁerm%wl
L11br opy| gne. goyeel 139 Jmngel iyle Shftstandiio] ) aldyl e, el ronoal ky!

ether acetates sucCh as gl ycol  nononet er acetate, ethylene
gl ycol nonoeBhyllepdzaIn@meacéIaaita,c G ceitch \d lanEl gésytrmfs sucionet hyd tleyher acetate,

di et hyl ene gly nonoet hyl et her cet ate ro ene col rmnorreth I
ether acetaté&- §X§ rﬁg 5’%‘{%‘? ‘9?1%‘?1"&% by oBR

acetate; othgigtatiaer u et R yl ene
gl ycol neth%ﬁgﬁhelsgf%é%g 3?2?%915&?%3%2§¥B%ﬁﬂ5$%” ﬁ%?ldﬁé%% é%ﬁ?f

t et r ahydr of uRabydretynes ety losrapsitdnd teet md thigelt drane ety r &p 1 crodue y |
ket one, cl ohexan 2- hept anpn nd 3-heptan | acti,c_aci d al
cstors s BanR RORe tBoRy BT ORI BRoEFomatiiang - BLRGKYBEADAPBRTEr VoAt e,
ot her ester3_g4aldx3DropitHa tee N HXY - A HBH NG DF £ 0Nty et hyl

2- hydr oxy- 2- net hyl propi onate, nethyl” 3-nmet hoxypropi onate,” 10 et hyl

3- met hoxypr onﬂfMaqeéitd‘bﬂ 3m@tthmly|3r-bp’|dm¢a$Ue3 etermylt@rtam@d;q)r opi onat e,
cUIy ot oy e S M nd W AR e,
3-methyl-3-methoxybutylpropionate, ethyl acetate, n-propyl
15 acetate, i-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 carboxylic 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,
caproic acid, caprylic acid, 1l-octanol, l1l-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.



3- et hyl - 3- met hoxybut yl acetate, 3-net hyl - 3- met hoxybut yl propi onat e, et hyl
acetate, n-propyl 15 acetate, i-propyl acetate, n-butyl acetate, i-butyl
acetate, n-anyl acetate, i-anyl acetate, n-butyl propionate?2REGEYIBER 2005
butyrate, n-propyl butyrate, i-propyl butyrate, n-butyl butyrate, nethyl
pyruvate, ethyl pyruvate, n-propyl pyruvdfe, nethyl acetoacetate, ethyl
acet oacetate and et hyl 2- oxybut anoat e; aromati.c _hydrocarbons such as

tol uene and Xyl ené‘,n\{é?ége_&r%%%ﬁis(? V(ﬁ‘hfsa'r’rPEQQY&?Bﬁ_ %iyco monomejtchyf
N-net hyl pyrr @lth@Qr,‘eethl?hleﬁb”'&liwarrﬁ@Hbﬂé_tﬁ?ﬂ e thdk i Bt yd ?Cﬁ&ﬁ%ﬂ@ne These
sol vents may be used alone or 1n conbination of 25 two or nore. Further,

hi gh- boi | i nggd¥icednmonoséthyl =tiires amehate ephopyleénenghesgl manrgthyl

acet onyl acet gne, _i sophor.one,.. roi c aci d, .capryli.c aci 1- oct anol ,
1- nonanol b?ﬁg\?lr AT L S A VAN R Yeéolemeg%goeaﬁ °Tdi ethyl oxal ate,
30 diethyd maheabiexdmbiley ol-dptmort i aspaidnatesny propyl ene

carbonate or ethylene glycol nonophenyl ether acetate may be used in
conbi nat i on i-hiydrexypaiopdiena tihe Jamatd i rwstinoxypeiy lrepiongtee used

alone or in [ ' f . O r R_2005 24 t of. the
above sol venf ggﬁr%%é/ %%Q@%léggf&ﬁ%ggh&%@?ngggg?,go}e‘?%?gﬁgnal%co?thyf
mononet hyl  eBhefhakgipaiopiopiadiey, endutd}ly e tew) et fyhtEl hese 88€4 at €,
propyl ene gl ycol nonoethyl ether acetate, diethylene glycol dinethyl ether,

5 cycl ohexan8n@myl gestatene 1 -amydptagfdint e etimRutyl Brarsofa o enthel
3- net hyl ; 3- tyl. i t | 3- I |
3ot hoxyhP opPonde st PRI ool AR DPEORENE, SBADY

acetate, n-aptuvatel alre preP8Hreil eirine, the brigwp iy aBtsy lwbinitd)
butyrate, i-propyl butyrate, n-butyl butyrate and ethyl pyruvate are
preferred fr®hdmeat/iéaperaibisityoandiqaatability. 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 is employed to form a projection
from the radiation 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 liquid radiation 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 film 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,



pi gnent dispersibility and coatability. y-butyrolactone is preferred as the
hi gh-boi li ng sol vent. The anpbunt of the solvent is preferably 100 to 10, 000
15 parts by weight, nore preferably 500 to 5, 000 parts by W3iREGEMBERZHODHN
100 parts by weight of the alkali-soluble resin (B) . Method of form ng
projection A |ithographic process is enpkdyed to forma projection fromthe
radi ati on sensitive conpasition for use as a 20 projection material in the

present i nveﬁfilé’ﬁ_.miﬂedég'étdieptqroﬁhﬁ é-l_éiﬂ)'seque_nt! y given of the method of
formng a projectigpe EGBQH:QESV ggg%'e%u%%%tydv%ocmﬂdb% for use as a

projection material. The |iqui iation sensitive conposition for use as
25 a proj ect poe-rreatmeint sudly sts @phemiicdal ot seAtTwernt eviatid a psthaked to

evaporate the solvent in order to fgrmﬁ cogting IH-l Thereafter, this
coating fil mePYPARGsBESPY - aPpPENE: EF AFFBAREhap @R t D a Sesk9t o be

cured, devekapee WnlblkeAtedldidldn Y aILARIM (RegbssOlye, and renove 30 an
unexposed portion of the coating filmand then preferably postbaked to

obtai n a substrat eThanmiy therlsiatid sadiathona sensideiee gompdsstidpe for ned

t hereon. The_above substrate .is made fram.gglass, silico pol ycar hopat e,
ol yoster . aPRutEc B amiARcd on, MAKERIEHR Sdai SRS i | DTS t he
l'i ke. The subghitahng Fe¥hRAQ qtebis@echedst PoBadilbhall 8oaPifg! rE€ad FEs¥atiledy as a
chem cal treatnent with a silane coupling agent, plasna treatnment, ion

pl ati ng, spubreriodd, datdmeg Mavade regrdi on or vacuum deposition. To apply

to the stbst rate, AeuriaorasSac Ip peanangue tce ReteBrabignr T fng.
cast coating100fm| @ldrespabicBgabay @2 498, 0 ki, Tharthicakaesy pletdi€asdpt i ng
filmis preferably 0.1 to
0.2 to 3.0 pm after drying.
The radiation used to form the projection is selected
from visible radiation, ultraviolet radiation, 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 developér is preferably an aqueous
20 solution of sodium carbonate, sodium hydroxide, potassium
hydroxide, tetramethylammonium hydroxide, choline,
1,8-diazabicyclo-[5.4.0]-7-undecene or
1,5-diazabicyclo-[4.3.0]-5-nonene.
An appropriate amount of a water-soluble organic
25 solvent such as methanol or ethanol, or a surfactant may be
added to the above alkali 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 is 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



10 m nore preferably 0. 2 to 5. 0 pm particularly preferably 0.2 to 3.0
pmafter drying. The radiation used to formthe projection is selected from
visible radiation, ultraviolet radiation, far 15 ultravi ol et 2DF4EMBER, 2005

el ectron beans and X-radiation. The radiation preferably has a wavel ength
of 190 to 450 nm The anount of exposur#6energy of the radiation is
preferably 10 to 10,000 J/nR. The above al kal,i _devel oper is preferably an
aqueous 20 851189 DnPar tisulanlyapbefarably dd @ AP D LESS, - p'BheskﬂWﬁﬁ

hydroxi de, tejpage Pyélgf@gfl d5oxhde,

1, 8- di azabi cyclirrl -[é.4. - e%%ngegér ° hL3'|kaz ﬁ%%/cqroﬁuc% ooﬁt%l nonene.
An appr opr i afeomnbhat raﬁiat\uamersaxsluﬁ:ﬂve carogqms:n.tﬁbrscﬂomenise;mm as met hanol
or ethanol, or a surfactant m added to the above al kali. devel oper. The

coating fi | nPFeIepEdrB IR ST %\%ih%ﬁ She REESPTAf 1BYSREYBPopHRHER ARG R
al kal'i @VGEBESEleSV&J PREBYp B Y n AL NE! o # Q4R 89H§HEt1§Qrﬁa}ﬂrt¥¥: es

devel opnent, di p devél opnent,” puddl e devel opnent or the |ike.” Devel opnent
i s preferabl gndapthetd companendisneionterimedatior ehef aradi &t B0 Gegeci t ikhe

el ectric resistance of the thus forrred prnbgctlon as a cured product is
1012 Q - cm §PMPE§dtignet dsageRrerdid YOl & m¥ IECEMBER 2005 26 or | ess,

particularly prefeTﬁ@'ﬂré@éc@16H‘Qbrh%aserHGthQW%%dﬂdﬂT&h‘yéd§f¥¥Jéc
resi stance of the cured product obtained fromthe radiation sensitive

CONpPosi t| on ftomposétaenafopresecis @wpmuelcrtalonomatthelprleeénthe rpasg eron,
whi ch ¢ ges_>S aﬁCOI’dI ng tg t he _t eﬁglg_d nt s, of thcowonductlve
particl aﬁBVSP &P c oftp SAEREDS nt“aﬁ é“ar’dhlraﬁﬁ Gt (heRns
conposi ti on, oesragtei 8t iNg 1Hde GIM gliiey | ralme%ttldm offonigdifir epysbg1sach ati on
sensitive conposition for use as a projection material of the present

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 weight of carbon black (electric
20 resistance: 10252'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 by 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-ethoxypropionate as a solvent were mixed

together to prepare a liquid radiation sensitive



10 invention is extrenely useful as domain restriction nmeans of restricting
the aligning direction of liquid crystals in a vertically aligned color
liquid crystal display device. The follow ng exanples are p2@ECEMBERB200he
purpose of further illustrating the present invention but are in no way 15
to be taken as limting. Exanples ExanpPé 1 10 parts by wei ght of carbon
bl ack (electric 20 resistance: 102 n) as conductive particles (A, 50
parts by wePgRPO§Atd%Pet r apol yner of methacrylic acid, 2-hydroxyet hyl

met hacryl ate, benzyj; oef Qe o | &nfpo Sk i P9 W WP SR ELOFRBOSREFANET G
ratio: 15/15/60/10, Mwv = ~25,000) as an al kali-Soluble resin (B), 40 parts

by wei ght 25aofodapgidnsser pubisitirelt ehdyaydorgy laatsl ldsca ([@ilGy) uidflmofair nonomer
C), 10 ts b i.ght. of ..2,2'-hi.s(2-chl henyl)-4,4',5, 5 -tetraki
(Dt hoxrar: BeRYPRRafs 59 s sp i S aR P A E IoRE 4 thefuRrags with °
4, 4' - bi s(4li ehhybapi BehbepzanheprasarBd 80 Paf ESfoB04 i N@ESHttOfform a

2- benzyl - 2- di net hyl am no-1| - (4-nor phol i nophenyl ) but ane-1 - one as
phot opol yner Lzat bon thiicki goatdn@Dfiland 1, 500 parts by wei ght of ethyl

3- et hoxypr opi onate_as_a | vent. were m xed, together .t repare a liquid
radi ati on sensitivgﬁﬁrﬁﬁggﬁﬁER 5665555E§5ﬁ585i soﬁ9°lﬁ%_ A @R™H conposition
was applied tempBeatuirtagfdolxposedr t8 a5 FBinabe haRgGidi1dd ica (S A

filmfor preventing the dissolution of sodiumions on the surface with 5 a
spi n coater zAadipitdbakbdvingodwivelengtimnfesaSonmothraugh. 3 photdmakk

xposed 19 20800095 1B RATH SV b RBC AT PORO IS h S WROEHERGURCDT 365
posed 10 2, J di onh~ ha f 365
nm t hrough arphet giskrate was then immersed in a 0.04 wt% aqueous

solution of potassium hydroxide at 23°C for 1 minute to

develop the coating film, washed in super pure water and dried

with air. Subsequently, 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 liquid
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 crystal display panel

was manufactured using the obtained substrate, a display



10 using a high-pressure nmercury lanp to cure 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 XRIEEMBERI0Qfer
pure water and dried wth air. Subsequently, it was postbaked at 250C for
30 15 minutes to forma black projection2daving a predeternm ned shape on
the substrate. The resi due was not observed on the obtained substrate of an
unexposed pofeidHret fEcCBeparifash SFLERENG o RANYH LmRL F skt L SERY ost
parts of thewggoggggggg were not seen, 20 and yet the projection had high
fil mhardness and excellent surface snoothness. Wen a vertically aligned
liquid crystal didhémtipaedlecwascmaafiatancedofisi pgredi sredost rfﬁmmed no

di splay fail ure s ch as e sticking or nuni formt n dis was
observed. 25 ﬁﬂ@n 6'1'é1 n%gFédF€§ﬁ§Paﬁ€856 lXeC%PQRPfgiﬁﬁﬁnsq 1¥rom

this ligud i nsi; 0Shi .pn separately was neasured it was
108 Cpnlq%bngggaﬁkbgn gnp e ¥%' ﬁ?EUI nglatlon sensitive conposition was

prepared 30Exempdem2a projection on the substrate in the sane manner as in
Vert ) cal Iy alt gned® HARRGD xvgf%tgiﬁt HEErE R bleck Ll ShERPRth TRt ng | he
P Sles Se°3 shepnd SeeebatyR HETIREE AU 1) | 4 Yoty Sl gmee
resi stance obfaacpestapedymer fodr methdqmyrbichiacid quidvearb bt i on sensitive
COTPOS! L0 RERBHE Rl rvlal SRR naE O, Sl Reaphe 2 5 par
particles (AN-ph@nRamhdelid qRleight 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 weight of
15 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 weight
of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)butane-1-
20 one as photopolymerization initiators (D), and 1,500 parts
by weight of ethyl 3-ethoxypropionate as a solvent were mixed
together to prepare a liquid radiation sensitive
composition.
This liquid composition was used to form a black
25 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,
30 and yet the projection had high £film 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.



of a pentapol yner of nethacrylic acid, glycerol 10 nononet hacryl ate,
styrene, benzyl nethacrylate and N phenyl mal ei m de (weight ratio:

15/ 10/ 15/ 35/ 25, Mwv = 10, 000) as an al kali-soluble resin (B)2DECEMBER 205
wei ght of dipentaerythritol hexaacrylate as a pol yfunctional nononmer (O,
10 parts by weight of 15 29

2,2'-bis(2-chlorophenyl)-4,4",5 5" -tetraphenyl-1,2"- biimdazole, 10 parts
by wei ght of 4, 4'Wh$B tdicehfLaRiRoy BEHS bRRERSHe 2afiBT 26 %‘?‘?‘éc‘bf%”é‘l t of
2- benzyl - 2- dj 1R Q 5 4= [ sdes olale)

phot opol yrrerth'gg}thi%\f%nnP&ualtdg?ga?%??ggn%%?gg%b%% st E%/f%/\iligght 011?& eetl%ll

3- et hoxypr opwvasaiheasaradsolivewaswané’ iexem. together to prepare a liquid

radi ati on sensitive ¢ osition.. This_liquid.c osition was used to forma
bl ack 26 prof ect | AF HIRRREL oS r ABRVEr nEREATEHAREIBR. FREAITR are in  the
same manner asmpfsEX2BR! Lo -uddr@d aSpPYgeBREoNTha POSELY Okb PR 18 Qi) ned
substrate of an unexposed portion, the separation of the projection and

m ssing and adignpdreelofr iheupdoferstah dksplaviparehs GO tHwl prasarte
projection had _high filmhardness and.excellent surface smothness. \Wen a
Dertical Ly atPuRBALPPGRFRYErge PaoRFatre P as e S ff TSt usi ng i s
substrate, peodeerliau sartdEe §M68tﬁﬁe'sH@Ql@aﬁ&lﬁkpf&d@éeé\oﬁwlr_fégirﬂdé/ In
di spl ay was observed. 2 DECEMBER 2005 29 Wen the electric resistance of a

cured producerfstadd Proirhehisybisitqaite rofdias iunexpaasd iRarttioposis i on
separ at e| asured,. .it 1010 describ V. t.he
el(y V\Q?Flﬁggﬁﬁ J(':rgr%le a\{q?xoﬁl %ﬁr 091&[@ é)éZ)J%c %.or& %g ?1?8 s'?:(bsa rq,t(ﬁ

radi ati on send oSl use a projection materi
vertically ali gnedte@éosf | dérie opmyst Al 1€i spdayepanetise afe fdrea i@ it
i nvention provides high filmhardness and excel | ent
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.



proj ection surface snoothness, hardly produces the residue or stain on the
substrate of an unexposed portion, is 10 excellent in the adhesion of the
projection to the substrate at the tine of devel opnent, is fXRECEMBER HWS
separation of the projection and m ssing and |ost parts of the projection
and hardly causes a display failure such as inmage sticking or nonuniformty
in display when a display panel is formed 15 therefrom 2 DECEMBER 2005 30
What is clainmed is: 1. Aradiation sensitive conposition for use as a
projection material for vertically aligpned color liquid crystal display
panel s, conprising (A) conductive par ?cles, (B) an al kali-sol uble resin,
(© a polyfunctional nononmer and (D) a photopol ynerization initiator,
wherein the al kali-soluble resin (B) contains at |east one selected from

t he groupWkensistehgimédaiscar boxyl group-containing copolyner (la),

car boxyl group- containj.ng .copolyner (1b), carboxyl group-containing
copolynerg(lc) andAchﬁgfaﬁiﬁfoﬁ 9%65%%?nFﬁ@p8§&5¥§Hbf81¥lH?? &4 d®car boxyl
gr oup- cong8bNéHPi QP ABIL A1l afoberRGt iTel1a6t egl {govat ke 1eroupi gengi sting of

a copolynmer of _(meth)acrylic acid and benzyl (nmeth)acrylate, terpolyner of
(et h) acr§¥ystati d,dkigkashe aidiedenzy| CORPERPABEYI al®) ~ t SPRORGHEYE of
(meth)acrylic: acid, be | (et h) agrylat. pol 'L ene r onmononer, and
terpolynééé%§l€%%§h) g%?yligﬁaci ?k%l%z%Fl?%th)aﬁ%%¥g§e aggﬂpoly%ethyl
nethacryI%?%Y%%%?%%%%%%ErTO%%W%rca@BGﬁyl ¥r oup- MR EPRR hgebhet yHer (1 b)

Peing o e ed oM Ae 9LouB Lope) 1 10, B ELLSROL MM e Blipin o

and pol ysdtyr dreagtacoasoneabecté@t riapel yohe @folpretdoradrgtiiney aeifd, a

2 ydr oxyet iyl (e ST Y18 €1 s RENEXLTRLY 350! 2 A0 o yrEt by
containing copolymer (Ib), carboxyl group-containing
copolymer (Ic) and carboxyl group-containing copolymer
(Id), said carboxyl group-containing copolymer (Ia) being
selected from the group consisting of a copolymer of
(meth)acrylic acid and benzyl (meth)acrylate, terpolymer
of (meth)acrylic acid, 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;
said carboxyl group-containing copolymer (Ib) being
selected from the group consisting of 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 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 mono (meth)acrylate, styrene and N-phenyl



macr onononer, tetrapolynmer of (neth)acrylic acid, styrene, benzyl
(meth)acryl ate and N-phenyl nmaleimde, tetrapolynmer of (nmeth)acrylic acid,
styrene, phenyl (nmeth)acrylate and N-phenyl maleinide, and 2ZAEGHMBERI005
(meth)acrylic acid, glycerol nono(neth)acrylate, styrene and N phenyl 2
DECEMBER 2005 31 mml ei m de; said carboxyl group-containing copolynmer (lc)
bei ng selected fromthe group consisting of a pentapolyner of (neth)acrylic
acid, styrene, benzyl (neth)acrylate, N phenyl maleimde and pol ystyrene
macr onononer, pentapol yner of (nmeth)acrylic acid, styrene, benzyl (neth)
acrylate, N phenyl mal ei mde and pol ynet hyl nmethacrylate nacronononer,

pent apol ynmer of (nmeth)acrylic acid, styrene, phenyl (nmeth)acryl ate,

N- phenyl j 113 gle. and ;pol 0 i n§ e URR

(neth)acrf%%%?@%@%ﬁ §g§?eﬁﬁﬁhx%ﬁ£ﬁy?9?ﬁ%tﬁ?ggggﬁé?g, N—p% ﬁ%?rngi%%nide and
pol ynet hybeimet deabeyted ef nerroheononewy pemt bpolygert of gemtdpakyyeic acid,
gl ycerol n rylate,. sty tih t crylate and N-phenyl

mal ei m de@p%%ﬂ%?ﬁ%]\r{l%f&f%m%?%???Fcb%%zl}ﬁl,( ”ST%;%@r% rﬁ)arll%? het h) acryl at e,
styrene, NZolwmybxyemayk iieih) aciyd at e pangshiypheryl et dhsieomer,

pent apol yner of (nmeth)acrylic acid,_ glycerol nono(neth)acrylate, styrene,
Denzy | (SRS S5 Sl mKE BT L Tt 4 1A e et P merY of e HBk h) acr yi i ¢

acid, glyeeyritdonelprthyacmdadieni & Yagae paarrhyl( mdinacrylat€e and
N- phenyl mal'ei mi de, pentapol yner of met h)acrylic acid, nono[2-(neth)

acryl oyl c3REMPNIIREI g’ aRP el of norivear kY atd, stresre and
A e i e i g G A T e
macr onmonaomeery oresrbpEnt apotyarer lfer (eiet Metdryddy sk e il y cerofene,
mono(met A} At et R LT ar e RGN TR! &1L 11 d8; 00 R YIRL I ¢ Pt hacryl ate
methacrylate macromonomer, pentapolymer of (meth)acrylic
acid, glycerol mono (meth) acrylate, styrene, methyl
(meth) acrylate and N-phenyl maleimide, pentapolymer of
(meth)acrylic acid, glycerol mono({meth)acrylate, styrene,
2-hydroxyethyl (meth)acrylate and N-phenyl maleimide,
pentapolymer of (meth)acrylic acid, glycerol
mono (meth)acrylate, styrene, benzyl (meth)acrylate and
N-phenyl maleimide, pentapolymer of (meth)acrylic acid,
glycerol mono (meth) acrylate, styrene, phenyl
(meth)acrylate and N-phenyl maleimide, pentapolymer of
(meth)acrylic acid,
mono [2- (meth)acryloyloxyethyl] succinate, glycerol
mono (meth) acrylate, styrene and N-phenyl maleimide,
pentapolymer of (meth)acrylic acid, glycerol
mono (meth) acrylate, styrene, N-phenyl maleimide and
polystyrene macromonomer, and pentapolymer of
(meth)acrylic acid, glycerol mono (meth)acrylate, styrene,
N-phenyl maleimide and polymethyl methacrylate
macromonomer; and said carboxyl group-containing copolymer

(Id) being selected from the group consisting of a



macr onononer; and said carboxyl group-containing copolymer (1d) being

sel ected fromthe group consisting of a 2 DECEMBER 2005 32 hexapol yner of
(meth)acrylic acid, styrene, 2-hydroxyethyl (nmeth)acrylate, 2JAGHEMBER 2005
(rmeth)acrylate, N-phenyl nmaleimde and polystyrene macronononer,

hexapol ynmer of (nmeth)acrylic acid, styrene, 2-hydroxyethyl (neth)acrylate,
benzyl (meth)acrylate, N-phenyl nalei mde and pol ynethyl nethacrylate

macr onononer, hexapol yner of (meth) acrylic acid, styrene, 2-hydroxyethyl
(rmeth)acryl ate, phenyl (neth)acrylatge; N-phenyl nmaleimde and pol ystyrene
macr onononer, and hexapol yner of (neth)acrylic acid, styrene, 2

- hydroxyet hyl (neth) acrylate, phenyl (neth)acrylate, N-phenyl mal eim de and

pol ymet h | §F € (BCK PRBRPIEE - 221 g Thee yAL AL | DL SERSLTL VR 1
conposit*g%x%§ég$g%%1€, aﬁ?chp prog?%e%géébnfgﬁﬁgéoduct aviﬁ% éﬁyelectric

resi st ancémefhil@dpy Ghitem benkgds. (m@thThervdditet i dhBwnyth ivelebnpdsition of
claim1l, erejn.th n i icles ontain |l ack. 4. The
radi ati onar\é@errps? Y%?%%%o@%%%ﬁg%#%%aﬂn? a}%rﬁ%ﬁ?er ergﬁ%{?ﬁ%c% ?Pf'}ént of the
conduct i vecpayti eltgxens), i s2bhidroéoySthwt % Hased)arriNatieqt al bawty s
content. The radjation sensjtiv conpﬂsLtL n of claiml, mhere%n t he

polyfunctagﬁ%?)%%ﬁ% te(0) NsPaE™Ylast "Grn&im™dEfect &% r orR P HE G BY

consi sti ngeOhadFy IRt &Y Ind dFRA et 1 &@&ﬁ%%}\lgme@enbeer yhdwhipbryri@cryl ate
and dipentaerythritol hexaacrylate. 2 DE ER 2005 33 6. The radiation

sensi ti vea&biposiftyERnsH cl Arrdrovrrtleyh  t(RethRacaparyferi ZlReBNALI niti at or
(D) is a poublnadipmaed, 2 pibidpzol ensoumennd anchat |gasfsopsesel ect ed
macromonomer, and hexapolymer of (meth)acrylic acid,
styrene, 2 -hydroxyethyl (meth) acrylate,
phenyl (meth)acrylate, N-phenyl maleimide and polymethyl

methacrylate macromonomer.

2. The radiation sensitive composition of claim 1, which
provides a cured product having an electric resistance

of 10" Q.cm or less.

3. The radiation sensitive composition of c¢laim 1,

wherein the conductive particles (A) contain carbon black.

4. The radiation sensitive composition of c¢laim 1 or 3,
wherein the content of the conductive particles (A) is 0.1

to 30 wt% based on the total solids content.

5. The radiation sensitive composition of claim 1,
wherein the polyfunctional monomer (C) 1is at 1least one
selected from the group consisting of trimethylolpropane
triacrylate, pentaerythritol triacrylate and
dipentaerythritol

hexaacrylate.



group consi sting of an acetophenone conpound, benzophenone sensitizer and
t hi azol e curing pronoting agent. 7. The radiation sensitive conposition of
claim1, wherein the photopolynerization initiator (D) is aZX MBER:2005¢
2,21-bis(2-chlorophenyl)-4,41,5,5" -tetrakis

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

4, 4" - bi s(di et hyl am no) benzophenone, conbi nati on of

2,2 -bis(2-chlorophenyl)-4,41,5,5"-tetrakis

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

4, 4' - bi s(di et hyl am no) benzophenone and33

2- benzyl - 2- di net hyl am no-1| - (4- nor phol i nophenyl ) but ane-1 - one, conbi nati on of
2,2' -bis(2-chlorophenyl)-4,4",5 5 -tetrakis '

(4 ethoxy@arboﬁ?ﬁph@@yaqunZSebﬁiﬁiﬂgz@QQPOSltlon of claim 1, wherein

4,4" - b'S(thtBME@B%BQ%H@QE999?8ﬁn§n§EQator (D) is a combination of a.
2-met hyl -1-[4- é hi o) phenyl -2-nDrphoI|nopropan-I- one, conbi nation of
2,21- bi s(lzl%rﬁJr ‘?6%%%n>ﬂc)mHP%¥1 5254 t3f r digest one selected from the

(4 ethoxy@@@@pnwbabeaihhgld& §mlﬁbé@bgh@none compound, benzophenone
4,4' - bls(dlneth ani no) benzo

eyl e e e I LSt g EPTASRSAFERE - one and

2- mer capt obenzot hi azol e, conbi nati on of

2,2 -bis(2,4- ) m and
4,4'-b|s(gletﬁ%m?nf%%?%ggﬁépﬁ%%%ﬁ%§v% E@%&b%@%ﬁ%%d%QSQlconb%hé??%ﬁég

2, 2' - - bi stlze Ap8ickremBpRemizption B F ity apRenyls 1a2'comsiingtderol ef

4, 4"blS(Ql§thyi§UQD@ﬂP895§ﬁQ§pPﬁe4a@ 5,5'-tetrakis ) )
2- benzyl - dlnethylanlno I-(4 nnrphollnophen | ) but ane-1 one, conbination of

2, 2" - bi s( % 22 UhDFErRDPPRRYplenyl) 51 52 1 tlat te 1234 piini dazol e,
4,41- blS(ﬂjﬁthWiﬁﬂaﬂ@ﬁ Di@ﬁﬂ@ﬂ@@@z@@ﬂenone, combination of
2- et hyl i £4ﬁé1sE§ ﬂ{%§ggﬂggyi; fprghgll 0pY opan- | - one, and conbi nation

of
(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'-big(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,



2,2 -bis(2,4,b-trichlorophenyl)-4,4",5,5" -tetraphenyl-1, 2'-biimdazole,

4, 4" - bi s(di net hyl am no) benzophenone,

2-met hyl -1 -[4- (met hyl t hi o) phenyl ] - 2- nor phol i nopropan-1 - one amECEMBER 2005
2- mer capt obenzot hi azole. 8. A process for formng a projection, conprising
the steps of applying the radiation sensitive conposition of claiml to a
substrate to forma coating film exposing the coating filmto radiation

t hrough a photomask, and developing it by an al kaline devel oper to renove
an unexposed portion so as to formt htt projection. 9. A projection formed
on a substrate fromthe radiation sensitive conposition of claim1.

combination 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,b-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.

8. A process for forming a projection, comprising the
steps of applying the radiation sensitive composition of
claim 1 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.

9. A projection formed on a substrate from the radiation

sensitive composition of claim 1.





