. 1 "SPACER FOR DI SPLAY PANELS, RADI ATI ON SENSI TI VE RESI N COVPOSI TI ON AND

LI QUI D CRYSTAL DI SPLAY DEVICE Field of the Invention 5 The present

i nvention relates to a spacer for display panels, a radiation sensitive
resin conposition and a liquid crystal display device. Mre specifically,
it relates to a spacer for display panelys which is used in liquid crystal
di spl ay panels, touch panels, etc., a radiation sensitive 10 resin

composi tion usebACER GOR tHESEDAE S ANEDS, anibﬂutﬂoncéﬁﬁsilrx%sw%&mdev' ce
conprising the spacer. Description of the Prior Art Heretofore, spacer
particles such as GPMEQSBEAAY 3ND LIQWIRS CGRYSTRddPIGRLAK %E\pﬂéﬂieterm ned
di aneter have been used in liquid crystal display panels to keep the gap
wi dt h between two substrates constant. However, as the spacer particles
are sprayed Pyeldaocfulbher daheeatibandom when they are existent in an
effective pixel area, the are | maged or scatter 20 incident |ight, thereby

reduci ng X he cont rIRe Rpegent InyenFicn yalates 9 &ySBQﬁEF FIRAEIRIAY a
spacer is fopgRrdily Pralaldtliposapaytile réE'iﬁ écﬁ:féHH n%* St{@ifa' S
coated with a photosensitive resin, exposed to u raV|o iatTon

t hrough a 25cpyetislecdhspiayniskiced M@Mﬁfddamn.aictoreu.atesoto a
stripe-like er. sAcc rd| to_this t | be formed in
an area ot he%sgﬁg ffﬁe F‘?g ? v?ablle%gl S‘ﬁggl &%ﬁé%?\?ﬁ%ﬁ%b‘f%ﬁgh S
encount er ed mneplh?epaﬁaczer, thach pladelal,e ey.qy e raH1 DA 0| 9tk 1 £ her

since the cell g can be controlled by the coating thickness of the
phot osertd ti Fésiﬁs pepRsition: YERA; d'-t?ef"trl‘fb %tﬁﬁﬂc% tand Yyaplapddh is

easy and h'gerﬁﬁfﬂiaﬁlsbiaQbhéb&%Q _the substrates of
aliquid crystal display panel is na talne flxe val ue by a spacer

i 2

Description of the Prior Art

Heretofore, spacer particles such as glass beads or
15 plastic beads having a predetermined diameter have been used
in liquid crystal display panels to keep the gap width between
two substrates constant. However, as the spacer particles
are sprayed over a substrate at random, when they are existent
in an effective pixel area, they are imaged or scatter
20 incident light, thereby reducing the contrast of the liquid
crystal display panel.

Therefore, a spacer is formed by photolithography. In
this technique, a substrate is coated with a photosensitive
resin, exposed to ultraviolet radiation through a

25 predetermined mask and developed to form a dot-like or
stripe-like spacer. According to this technique, a spacer
can be formed in an area other than the effective pixel area
and the above problem which is encountered when the spacer
particles are sprayed can be solved. Further, since the cell

30 gap can be contrelled by the coating thickness of the
photosensitive resin in this technique, the control of the
gap width is easy and high accuracy is obtained.

The gap width between the substrates of a 1iquid crystal

display panel is maintained at a fixed value by a spacer




I nt er posed between the substrates at normal tenperature, whereby the
thickness of a liquid crystal |ayer between the substrates is kept
constant. However, when the liquid crystal display panel is left at a high
tenperature in the 5 annealing step after the injection and sealing of
liquid crystals in the production proce?§ of aliquid crystal display
panel and a high-tenperature shelf test for evaluating the reliability of

a liquid CrY§ﬁ§érF%:§BhalSeEﬁ@%h’ thied gt sHratied 3&;1 i]dGth Pt dPGre,

substrates thermally expand and 10 the gap w I s changed by the
expansi on preébBsueby therdpickness fba tdgud daceyditeflotaperapettwaent thekness

i splay cont FEREERRERR. &) Rens FRRREART i BpwkySRiabiel Thel S ot

Particul arl yerpstalladgepiagepahefiuid TeFstat dhihls ptaypdraehrdavn nghe
| arge substrate area, the distortion of the substrates caused by the

thermal expafRNBRALaNG: AEep phked thesdRieatdans and reaking P oheeig
e ool ! . . BO=
i quid crystalyefhiB ﬁ)’tﬂé&&lotﬂﬁti}\igrbéeggmﬁﬁ HEFyERal! &fsl%h?% 20

nonuni form diSplay contrast cause t he thernmal ‘expansion of
crystal s i s basseki agdaa dekghtvseppebature oshelf otest. foiarevabugor pgstihe have

al ready been e reduce nuni.form di splay gontrast ca d t he

t her mal expaﬁg?gﬁbs‘g?‘tyi agl g @'S‘%‘?’& §’.I'Yf%_-aj' éﬂﬁ%ﬁ? (RaHbeJ['eEfrfq'ﬂ:EEA" as

used herein gegstade £PDlednupradiednBubsitedatéarinesnaldyedkpand and

applicati On"%;,h di scl oses a net hod maki ng}guse of a plurality of spherical
8

spacer s Yhi chP8i 92RWidRjildehendsd by baei e¥RgnsSIPR PFRIRHEE . WQFRRESS
method of conr el TTRG S he® St aF iR h0 daderny taianeor ShatligERal, |
2001- 147437 drystadedayemebeconege paxit iafl lyoinonarl fxpaner Thedmfoms, when a
i gh ¢ emper aptPe LYo BopREaE s, bRookR s, pRREn s AL EEFRARY HEFLERO (he
surface 3 deteriorates. Particularly in a large-sized liquid crystal
15 display panel having a large substrate area, the distortion
of the substrates caused by the thermal expansion of the
liquid crystals tends to be marked. Since a liquid crystal
display panel for TV's is becoming bigger in size, nonuniform
display contrast caused by the thermal expansion of liquid
20 crystals is becoming a serious problem to be solved.
Various proposals have already been made to reduce
nonuniform display contrast caused by the thermal expansion
of liquid crystals.
JP-A 8-15708 (the term "JP-A" as used herein means an
25 "unexamined published Japanese patent application®)
discloses a method making use of a plurality of spherical
spacers which differ in diameter and elasticity. With regard |
to process conditions for assembling a display panel, JP-A
2002-49041 discloses a method of controlling the scattering
30 density of spherical spacers. JP-A 2001-147437 discloses
the arrangement of columnar spacers.
However, when a liquid crystal display panel is

inclined from a horizontal direction at a high temperature,

as the spherical spacer particles do not adhere to the surface
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of “a substrate, the particles nove in the liquid crystal layer and are
unevenly distributed, thereby causing nonuniform display. The
specification of the arrangenment of columar spacers |limts the design

freedom of a panel, which is not 5 advisable because the design of a liquid

crystal display panel will become nore and nore diverse in the future.
Summary of the Invention It Is an object of the present Invention to

provide a 1@rpaethtirate ,dtld/pa i sSm¥bbah haa_ﬂcﬁpf&&&@t'ailnf er
thermal expansion coefficient, can keep the gap w dth between substrate

constant at ABAmAKe: dpg¥eRlyr digtrifiuted i dierehy reausing ceonahifigsmensur e
Il ent di | 4 | | f t
vartat ons. STeBafi thy odbEIPHbaRELRTOR! LAE SEr HXaRRTREISE SotemRaThe

spacer and spkicguisdldmytsakhdi dpbdgndereedomosPr aspagel hewhpahels nékher
objects and a vantésaes of the g;ag&ent I nvention wll becone apparent from
the fol | o n§o¥dsarigihesause thefeslon ofir lpauddrrystrhadisplay parel the

above 20 obie44S naRdmadnRder 3% %M%:R{&%@&:L%tfmfé? attained by

a spacer for display panels which has a linear thernmal expansion
coefficient of higher than 2.0 x 10-4/0 C and 8.0 X 10-4/a C or | ower.

According togt.he [eggn Ien\ienti% , nsecondl y, the above 25 objects and
advant ages o%@s—e%@k&&gﬁa—gﬁ’—are attained by a radiation sensitive
resin composition Tonpsis it of ¢bROpy-8Bendf 1H3ehtabnuesapHs?L 8 a
carboxylic acid and/or _ an _unsaturated carboxylic anhtydrl de and (a2) an

unsat ur f%d SEBRESUIRK SlF@lamBaAnehs wrirloRast a eRecific Bipear thermal
pol yf uncti ongkpad@1As dbdrzied <HH0Wn %}Lfd Cr]he;‘ féﬁ'e\?idﬂ?ﬁ@f@ééhve

pol ynerization initiator, wherein a cure Il'm radi atron sensitive
resi n conpossupbstraie gonsteat tateneaimaleiempsratwoefdndikhghof hi gher
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panel s without being affected by temperature variations, a
15 radiation sensitive resin composition used to form the spacer
and a liquld crystal display device comprising the spacer.
Other objects and advantages of the present invention
will become apparent from the following description.
According to the present invention, firstly, the above
20 objects and advantages of the present invention are attained
by a spacer for display panels which has a linear thermal
expansion coefficient of higher than 2.0 x 10°*/°C and 8.0
x 107%/°C or lower.
According to the present invention, secondly, the above
25 objects and advantages of the present invention are attained
by a radiation sensitive resin composition comprising [A]
a copolymer of (al) an unsaturated carboxylic acid and/or
an unsaturated carboxylic anhydride and (a2) an unsaturated
compound other than the component (al), [B] a polyfunctional
30 unsaturated monomer and [C] a radiation sensitive
polymerization initiator, wherein a cured f£ilm of the
radiation sensitive resin composition has a linear thermal

expansion coefficient of higher than 2.0 x 10°*/°C and 8.0

% 10°*/°C or lower and the radiation sensitive resin




,set forth in claim1l. According to the present invention, thirdly, the
above objects and advantages of the present invention are attained 5 by a
liquid crystal display device conprising the spacer for display panels of
t he present invention. Detailed Description of the Preferred Enbodi ments
The present invention will be described ijn detail 10 herei nunder. Spacer
for display panels The |inear thermal expansion coefficient of the spacer
for display gampbsi®lohhespugeanto Feefl ithR ispatied ot ik 12%0 pandré/1' C
and 8.0 x 10-4/ Cor lower, preferably (3.0 to 15 8.0) x fb- !/ C, nore
preferably (8ed £erghoinycigimy'1.C particularly preferably (5.0 to 8.0) x

10"4/ C. The space | ent,_ . i.nV. i n_keep
the gap wi dth bet mé%%géﬁgéggaf}eégeﬁ%§%ﬁ{: ia en@;ﬁrf’ ttp ei%ﬁigl dt 3?‘8 a:ltﬁ%lv%i gh

t enper at ur espbdantal amny adaeitagye) ofxtlite Iprdsetits phagntdain Ayevittwlriedei ng
affected by _tenperature vari itions and_can be advant ageously used in
liquid crystB¥ %B‘é'ﬁ“&f FExetel dbsrhapsAnyice qomprigfing the spacerEk9%®ns on
its shape andipg3hyl pAnald o the fevisht frRRAAMA{. @ panel when its

| i near thermal expanSion 25 coefficCient falls wthin the above range.

Radi ati on sensitive resin conposition The material used to formthe spacer

o 90,2, BafRtegCbbles LGSR MATUR A ALY Y 1 0
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requi red strength, Therphegehdr dneenitibAawilesbet aeserdbdad diedealil

resi stance as a spacer and can form a spacer having a predeterm ned shape.
The preflé’rreﬂeﬁﬁ{'-EPPQPri-s a radiation sensitive resin conposition which
conpri ses [AbpacefPeb¥ BhsBlabt dabe1eferred to as "copolymer [A] "

herei nafter) arboxylic acid and/or an unsaturated
car boxyl i ¢ anhydr i Tee (tindar tbeamaddexpansidaciatfifbetentitoddthe spacer

for display panels of the present invention is higher than

2.0 x 107*/°C and 8.0 x 10°*/°C or lower, preferably (3.0 to
15 8.0) x 107*/°C, more preferably (4.0 to 8.0) x 10°%/°C,
particularly preferably (5.0 to 8.0) x 107%/°cC.

The spacer for display panels of the present invention
can keep the gap width between substrates constant at normal
temperature and high temperatures, can always ensure

20 excellent display quality without being affected by
temperature variations and can be advantageously used in
liquid crystal display panels, touch panels, etc., without
restrictions on its shape and position and on the design
freedom of a panel when its linear thermal expansion

25 coefficient falls within the above range.

Radiation sensitive resin composition

The material used to form the spacer for display panels

of the present invention is not particularly limited as far

30 as it has the above linear thermal expansion coefficient and
required strength, surface hardness, heat resistance and

chemical resistance as a spacer and can form a spacer having

a predetermined shape. The preferredmaterial is a radiation

sensitive resin composition which comprises [A] a copolymer




~cohpound (al) " hereinafter) and (a2) an unsaturated conpound 5 other than
t he above conponent (al) (to be referred to as "other unsaturated conpound
(a2)" hereinafter), [B] a polyfunctional unsaturated nononer and [C] a
radi ati on sensitive polynerization initiator and which has a |inear

t hermal expansion coefficient of a curedsfil mobtained 10 therefrom of

hi gher than 2.0 x 10-4/ C and 8.0 x 10-4/ Cor |ower. - copolyner [A]

Exanpl es of {he beidefiesaédr tibeals Cheppohygméal jAuSeser@indBtéhe 60ppAYIEN
[A] include unsatur%t ed nocar boxylic acids such as (nmeth) acrylic acid
and cor ot oni BPabP§atYRE &F&'ﬁ"”‘a’lﬂéﬁw i A% s akuratedc aci d,

fumaric aci dcagbbkgd9®i EnREafiadEaS BRI FefbifeaNth ax2€R1 § Lgrfé%]es 2 aC| q

anhydri des of thesé unsaturated dicarboxylic acids. 20 Qut
unsat ur at ed @gmpgunds(thj hﬂmﬁdyiaﬂtela)cauﬂ MhmyhsatacaﬂedmbMvend

anhydri de. ar f d he V|e f. copol.ynmer i atlo eact|V|ty
and easye5 ac§5$ ?t :%?)’ B ‘T' %@8&8 gc?im(? )eo‘otgoor%% #

used 25 al oRethEri Anadtintated @onipund (rame" Heoad i £6t OF ) ,thPBPtaer

unsat urat ed conpound used in the copolynmer [A] incl ude al k

(met h) acryl aPE§Y§HE‘ﬁtgr9naﬂ=etuF?3$Ia turathed mopomes ﬁﬁlyﬂclr\%tm‘&%@?ilﬁﬂe
n- propy| (”SEHH‘E %aF’%('LﬁJ{s"eﬁr %39 MDA ygulat rpﬂ%}/ had a line

(meth)acryl ate, acry ate, sec- acrylate an
t-butyl (net hylacmyﬂ-abapaalsd.oylcIqoeff@rmxdlm)tamﬁ/latmadjcﬁﬂ.m utlytehbpedtyl

(ot 1) add| abBereFFam: o B1oht=o3has Falcn18 JF © andt B R &S
di cycl opent apgwex¥yet hyl (neth)acrylate and isobornyl (neth)acrylate; aryl

(meth)acryl ates such as phenyl (meth)acrylate and benzyl (neth)acryl ate;
hydr oxyal kyl (neth)acrylates such as 2-hydroxyet hyl

- copolymer [A] -

Examples of the acid unsaturated compound (al) used in

15 the copolymer [A] include unsaturated.moﬁocarboxylic acids
such as (meth)acrylic acid and corotonic acid; unsaturated
dicarboxylic acids such as maleic acid, fumaric acid,
c¢itraconic acid, mesaconic acid and i1taconic acid; and
anhydrides of these unsaturated dicarboxylic acids.

20 Out of these acld unsaturated compounds {(al), acrylic
acid, methacrylic acid and maleic anhydride are preferred
from the viewpoints of copolymerization reactivity and easy
acquisition.

The above acid unsaturated compounds {(al) may be used

25 alone or in admixture of two or more.

Examples of the other unsaturated compound (a2} used
in the copolymer [A] include alkyl (meth)acrylates such as
methyl (meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, i-propyl (meth)acrylate, n-butyl

30 (meth)acrylate, i-butyl (meth)acrylate, sec-butyl
(meth)acrylate and t-butyl (meth)acrylate; alicyclic
(meth)acrylates such as cyclopentyl (meth)acrylate,
cyclohexyl (meth)acrylate, 2-methylcyclohexyl

(meth)acrylate, tricyclo[5.2.1.0%°%]decan-8-yl




5 (neth)acryl ate and 2- hydroxypropyl (meth)acryl ate; epoxy
group-contai ning (neth)acrylates such as glycidyl (nmeth)acrylate,

3, 4-epoxybutyl (neth)acrylate, 6, 7-epoxyheptyl (neth)acrylate,

2, 3-epoxycycl opentyl (nmeth)acrylate and 3, 4- epoxycycl ohexyl
(meth)acrylate; 10 unsaturated di carboxylg c diesters such as diethyl
mal eate, diethyl fumarate and diethyl itaconate; unsaturated im de
conpounds sugmeas )dcryaatieTR|eidTcER 1 b TBM P FRFE ABRéth)acrylate
N-cycl ohexyl mal ei m de; vinyl cyani de conpounds such as

(et h) acryl ofirdr LPELORDF R &neaﬁa groilate:cankd (Payh)acr¥latesysurbeas

unsat ur at ed %ﬂgg&lcqmqﬂ}%lﬁing}leasand( %@ﬂ{lﬁmﬁ?ﬁga%[\k di net hyl

(meth)acryl a aronmat’i c conmpoun as’s ene,
a- met hyl st yr bydroxyatkyly |(stetbame ryd-ated shydedly rene? -y @ydtpe tlepe and
p- met hoxystyrene; .i ndene derivatives. such as indene apnd 20 1-nmethylindene;
conj ugate% di(gﬁghe&w zdg'fydlr,m%ﬁﬂﬂn&ﬂ%gﬁ?maﬁﬁa e?"/"’xy
2, 3-di net hyl glodplidondiadding?Mthe tH yRE il 184 d@ucﬂ'é‘é’h@ﬂ?@fdff' oride and
S

vinyl acetate. Qut of these other unsat'urated conpoun az2), al kyl
(et h) acr yl atl @eth)@eryd ateputdyl4 -@ROXYDLRA ineth) acyylate, 25 (net h)

acryl ates su%hTa%®%§ é@%&%ﬁ.%ﬁ%é%%éﬁf¥¥n]-f%éq%f§$%%¥ﬁé€f§$g€ggxlates such

as benzyl (meth)a epoxy group-contai ni a such as

gl yci dyl (met{mpeth)agrytiatesapnd i aepokycjilialibere ahetlp)a&éeylatetrom the
vi ewpoi ny _of copaql gsrization reactivity. 30 The above_ot her_unsaturated
conpounds? (a¥fs eds ddcaxposy Aiesdrre: gREhoRSt fbebhvhdrateahe.

content of agneehyll FamatatedYnd/ el dtHyN ke UNERd A @ LEe & OROEAT
(al) in the copolyner [A] is preferably 5 to 50 w% particularly

preferably 1eompopmdsg suchhes Nteghenylmalehmide, tFcberzyiimahginhie and| ower
than 5 W% th ' C 1Al ' urf ace_hardness
AR e S L R S R

of the spacer may orate and Wh I gher an- 50 w %
the storage gmekhl)iactyliontite QR PesidHIBrdEyryIY®itrile and vinylidene
15 cyanide; unsaturated amide compounds such as

(meth)acrylamide and N,N-dimethyl (meth)acrylamide;

aromatic vinyl compounds such as styrene, c-methylstyrene,
m-methylstyrene, p-methylstyrene, vinyltoluene and
p-methoxystyrene; indene derivatives such as indene and
20 l-methylindene; conjugated diene compounds such as
1,3-butadiene, isoprene and 2, 3-dimethyl-1, 3-butadiene; and
vinyl chloride, vinylidene chloride and vinyl acetate.
Out of these other unsaturated compounds (a2), alkyl
(meth)acrylates such as n-butyl (meth)acrylate, alicyclic
25 (meth)acrylates such as tricyclo[5.2.1.0%*%)decan-8-y1, aryl
(meth)acrylates such as benzyl (meth)acrylate, epoxy
group-containing (meth)acrylates such as glycidyl
(meth)acrylate, styrene and 1,3-butadiene are preferred £from
the viewpoint of copolymerization reactivity.
30 The above other unsaturated compounds (a2) may be used
alone or in admixture of two or more.
The content of a recurring unit derived from the acid

unsaturated compound (al) in the copolymer [A] is preferably

5 to 50 wt¥, particularly preferably 10 to 40 wt%. When the




. 5 The wei ght average nol ecular weight in ternms of polystyrene (to be
referred to as "MVN' hereinafter) of the copolynmer [A] is preferably 2,000
to 500,000, nore preferably 5, 000 to 100, 000. When Mw of the copol yner
[A] is lower than 2,000, the heat resistance and surface hardness may

| ower 10 and when Mw is higher than 500,00, the devel opability may
deteriorate. In the present invention, the copolyners [A] may be used

alone or | n geitshtr 6F Ofhd WeAirFHE unlite 160D EnhAl 5MRYs Deris asiced by
pol ymeri zing the 15 acid unsaturated conpound (al) and the other

unsat ur at ed Tedhpbanaechemhcal sersiatanee tdi@ surfasechardaegs| gfetheat i on
Initiator. [E\fﬁ%g?s%%'aﬁ&co Jﬁ.‘ﬁ% 458 %1 c%r?g %':PQ ﬁ){g}%%?e?hers

copol yrer I'nc such—as ne ano and e anol
such as tetradywitdf ke ammd-atbeamaxbilaltlyybfnt\hgl{y@:ﬁrpoeibfbﬁ Barg léfer .

et hyl ene egcoI nmoponet ether, eth ycol ponoethyl ether,
et hyl ene %l ycol 'ﬂb W?Ji/%9| ayefage éﬂﬁegpﬁ FeWeightcdm HheFdsnafut v
ether; ethyl §a£yghy£ehe @fBYi:eei-QEérﬁG&t@éeés SUf" %féﬂﬁﬁ@: gl Yy Andret hyl

ether 25 acetate, ethylene glycol ethyl ether acetate, ethylene
gl ycol - n-pr opypoémer [dcbiatmr%ﬁﬁraablwﬁeﬁéogtqé@lo- P08t porequefieraistnt e;

di et hyl h
di ethyl ene orooop £8.A80%gHC, RBeH .08 RER b4 Fihef AT EEny Pk fan
di et hyl ene gkyoob, dtnbhuéaSOret:sueutamd dinat hn&@a@eglmnﬁmydamﬁwér

et her; dl ethyl ene co] al et her acet ates such as diethyl ene glycol
met hyl 1@[he¥n§ %’?e’x Wt té‘?l'éﬁ'f% 00007 - ettl'fﬁardeéfﬁa’t%ﬁ%g B2 MAY ene

gl ycol - n- progytepibeatacet ate and di ethyl ene glycol-n-butyl ether acetate;
propyl ene glycol ethers such 8 as propylene glycol nononethyl ether,
propyl ene gl ycol mwmmswhqumdw.emegnqpﬂymmmq map e usdrbr

pr opyl ene gI ?gheng?scm Q%%{_ktﬁg: er.; f Q@%p%l egl%r% ycol al kyl ether acetates

such as propylene g acet ate
The copolymer [A] may be produced by polymerizing the

15 acid unsaturated compound {al) and the other unsaturated
compound (a2) in a solvent in the presence of a polymerization
initiator.

Examples of the solvent used for the production of the
copolymer [A] include alcohols such as methanol and ethanol;

20 ethers such as tetrahydrofuran and dioxane; ethylene glycol
ethers such as ethylene glycol monomethyl ether, ethylene
glycol monoethyl ether, ethylene glycol mono-n-propyl ether
and ethylene glycol mono-n-butyl ether; ethylene glycol
alkyl ether acetates such as ethylene glycol methyl ether

25 acetate, ethylene glycol ethyl ether acetate, ethylene
glycol-n-propyl ether acetate and ethylene glycol-n-butyl
ether acetate; diethylene glycol ethers such as diethylene
glycol monomethyl ether, diethylene glycol monoethyl ether,
diethylene glycol dimethyl ether, diethylene glycol diethyl

30 ether and diethylene glycol ethyl methyl ether; diethylene
glycol alkyl ether acetates such as diethylene glycol methyl
ether acetate, diethylene glycol ethyl ether acetate,
diethylene glycol-n-propyl ether acetate and diethylene

glycol-n-butyl ether acetate; propylene glycol ethers such




. 5 propyl ene glycol ethyl ether acetate, propylene glycol-n-propyl ether
acetate and propyl ene glycol-n-butyl ether acetate; propylene glycol alkyl
et her proplonates such as propyl ene glycol nethyl ether propionate,

propyl ene glycol ethyl ether propionate, propylene glycol-n-propyl 10
ether propionate and propyl ene glycol-n-Qutyl ether propionate; aromatic
hydr ocar bons such as toluene and xyl ene; ketones such as nethyl et hyl

ket one, CyC'QBeE@BQQQeneArgh.WoQXMdﬁ@ T Z=tiedet 2 i t ?t’ﬂ:oﬁ.soa”}"
et hy ace

ket one; and other esters such as nethyl acetate,
n-propyl acePgpeethylyefhexoePaoPY leneh\alygak MareaipEopY bt &yher,

met hoxyacet aP£oPRRRER Ly BUE MBNPAF Bl ey Letsl! prdBSRECETELT o SR
met hoxyacet aeEhemMata Isuny:aa:mpato@ylmtﬂwglybbmmmquabehemm@pate .
et hoxyacet ate, 20_n-but e hoxxagitate netr%1 n- pro %gcetate et hyl

n- pr opoxyac ePHPBY 1RRE BPoxyacet at e,
met hyl n- but gzey,asqtﬁtgrogwybtharba&eweeeaﬁae?rabﬂé}pyl i&éMDﬁ(y@&@&i‘te

n-butyl n-butOxyacetate, nethyl lactate, eth |'act at e,” n-propyl 25
| act at e, n- bether| acetate: mmlesmgdlygn}pﬂtlisﬂbmr m:nplionates such

3- hydr oxyprop Oﬁg%§?1@n3r§ﬁ¥%oi F%Sﬁ! Y RJ9Rd 0N EOQ&?%#E propylene

3- hydr oxyproplo met h pr opi onat'e
2- met hoxypr ogllgtale e thypr en:&&leﬁpmﬁimww.pmwﬁeﬂe tmlyéol -n-propyl

2- met hoxypropi onate, nethyl 2-ethoxypraqpionate, et
2- ethoxy%fop GH&FePrHP&PBﬁ§P apd, Eﬁéﬁﬁ&Qﬂﬂ Tﬁ%ﬁﬂ%ﬂl ether

2- et hoxypr oppeB@kienatel; NWrofat-1f PRABHIA d}{@tﬁmﬁtiy'tol ene and
2-n- propoxyproglonate n- propyl 2-n-propoxypropl onat e, %

2- n- pr opoxypky Banatbet%eﬁysuqh Mm@hyﬂrgphmaketonet hwclohexanone
o ey 8Ch ARGy -1 Y1 -2 [ UL Wl s 4S5 etome

2- n- but oxypr opi dnat’e oxyprop ona

3- nethoxypropndnatbarneptemﬂ ﬂhﬂm&hnmwmmym(ﬂuﬁtatellénhyi acetate,

3 et hoqupr opt gaatey TELINL o5 SLIRMA YIRS, et S ORURLORI g e

ethyl hydroxyacetate, n-propyl hydroxyacetate, n-butyl
hydroxyacetate, methyl methoxyacetate, ethyl methoxyacetate,
n-propyl methoxyacetate, n-butyl methoxyacetate, methyl
ethoxyacetate, ethyl ethoxyacetate, n-propyl ethoxyacetate,

20 n-butyl ethoxyacetate, methyl n-propoxyacetate, ethyl
n-propoxyacetate, n-propyl n-propoxyacetate, n-butyl
n-propoxyacetate, methyl n-butoxyacetate, ethyl
n-butoxyacetate, n-propyl n-butoxyacetate, n-butyl
n-butoxyacetate, methyl lactate, ethyl lactate, n-propyl

25 lactate, n-butyl lactate, methyl 3-hydroxypropionate, ethyl
3-hydroxypropionate, n-propyl 3-hydroxypropionate, n-butyl
3-hydroxypropionate, methyl 2-methoxypropionate, ethyl
2-methoxypropicnate, n-propyl 2-methoxypropionate, n-butyl
2-methoxypropionate, methyl 2-ethoxypropionate, ethyl

30 2-ethoxypropionate, n-propyl 2-ethoxypropionate, n-butyl
2-ethoxypropionate, methyl 2-n-propoxypropionate, ethyl
2-n-propoxypropionate, n-propyl 2-n-propoxypropionate,
n-butyl 2-n-propoxypropionate, methyl 2-n-butoxypropionate,

ethyl 2-n-butoxypropionate, n-propyl 2-n-butoxypropionate,




.5 h-butyl 3-ethoxypropionate, nethyl 3-n-propoxypropionate, ethyl
3- n- propoxypropi onate, n-propyl 3-n-propoxypropi onate, n-butyl
3- n- propoxypropi onate, methyl 3-n-butoxypropionate, ethyl
3-n- but oxypropi onate, n-propyl 3-n-butoxyproplonate, n-butyl 10
3- n- but oxypropi onate, nethyl 2-hydroxy-2-gmathyl propi onate, ethyl
2- hydr oxy- 2- met hyl propi onate and nethyl 2-hydroxy- 3-net hyl but anoate. These

sol vent s naynbbuttydd 2ahe be toxypiropddinate e mft HWIO 3 -Gie tHY:8ypddpfonabe,
pol ymeri zation_initiatgor used for the synthesis of the copolyner [Al may

be used a gefRtPXH ¢ -REGRA*FRECRIONATS v ReRELRY oS 178 Ehexveroranates of
t he radi cal ga | Aay bRyt l4rac|
sobyeyl sskh o) A0 SRSttty

2,2' -azobi si sobutyronitrile, 2" -azobi s- (2, 4-
and 2, 2' - azobtbyl4 3methoxyp? opiginadehy In~giropyii t31éB)oxyprophinaer oxi des

TR W 3 S i o e A T e e S
pol yneri zat i @nhiQi Bi-at-gﬁ:sp@my@&io@i_ﬁm’gla(ﬁae, of - gduspybove ’ peroxi des and a

reducer. These polynerization initiators may be used alone or in adm xture
of two or npPEN-BFOPOXBPIEBLPRGte:i Hrdutids A -REPoERFeRionate,

Dol yrrer i zabl ACGAda: o By 2q toanae opLgra ek T o bR abLTREE e | ona
unsat ur at ed nrpropyd Bro-budoxypyropdcinadesl n-teityhcrylic esters which 10
aatere. 16 by PORGRYBROPIPRARS B AT Eits HHAAE AvIRA Lo ate.
di (mat h) acryeghgl p-agakery -g-yedhydiprdpiibmnaie |ai® métHyb- hexanedi ol
di (neth)acrylate, 1,9-nonanedi_ol

2-hydroxy-3-methylbutanoate.

These solvents may be used alone or in admixture of two

or more.

15 As the polymerization initiator used for the synthesis
of the copolymer [A] may be used a generally known radical
polymerization initiator. Examples of the radical
polymerization initiator include azo compounds such as
2,2 -azobisisobutyronitrile,

20 2,2'-azobis-(2,4-dimethylvaleronitrile) and
2,2"'-azobils-(4-methoxy-2,4-dimethylvaleronitrile);
organic peroxides such as benzoyl peroxide, lauroyl peroxide,
t-butylperoxy pyvarate and
1,1"-bis(t-butylperoxy)cyclohexane; hydrogen peroxide; and

25 redox polymerization initiators comprising one of the above
peroxides and a reducer.

These polymerization initiators may be used alone or

in admixture of two or more.

30 - [B] polyfunctional unsaturated monomer -
The polyfunctional unsaturated monomer is a monomer
having two or more polymerizable unsaturated bonds.

Preferred examples of this polyfunctional unsaturated

monomer include polyfunctional (meth)acrylic esters which




_di{meth)acryl ate, diethylene glycol di(nmeth)acrylate, tetraethylene glycol
di (net h)acryl ate, polyethylene glycol di (neth) acrylate, polypropyl ene
glycol di (meth) acrylate and bi sphenoxyethanol full orange
(meth)acrylate. 10 Comercially avail abl e products of the bifunctional
(meth)acrylic ester include Aronix M 210443240 and 6200 (of Toagosei

Chem cal Industry Co., Ltd.), KAYARAD HDDA, HX-220, and R-604 (of Ni ppon

Kayaku Co., hhk§ haw%edaBugedantdddhonil2 and 335HP (of Gsaka Yuki Kagaku
Co., Ltd.), and those of the 15 bifunctional (neth) acr¥l I c ester having a

ur et hane bond i ncPaieentdha QbWEmleﬁQOgtlQEQG\ (math)aguyldcoesbers,
Toagosei Ch tr 2

1213 (of Dai ?’chf%?lc %ﬁlﬁ ém&%} afoljyt ﬂL 5#%%’%&%‘8‘% '71-{%%%‘6& %%’ég%g 306H
(of Kyoei shadmgaﬂ:h)ﬁcryllatt@ ‘) pﬁ{p}(ﬂdndq)m(w]i adrghetls) aerybgta,

function f 30r re j.ncl tr| Iolpr ane trl (neth)acryl ate,
pent aerytaElh tylog ﬁﬁr}&e&q’ Sf%/ rk 47 ?‘é?‘?%% th) acryl ate,
dlpentaerytha&qﬁbtaq@h E&%h)aa@mﬂ lethe qi L late,

hexa(nmet h)acrylate and 25 tri[2- (rret h) acr yl oyl oxyet yl ] pho ate.

Commer ci al | y tgkzpeibydepeogd¥colodi{metithachydatel i Boltetbrlhael ajvaol

8030, 8000, 33TBetrdnsHIgss. B bEoroRRLn dupor 1 petiaciiast e s
1450 (of ToabdspheGbayethlandq |Sullstognarge ,(mdith )aciPVLERAD TMPTA, DPHA,

DPCA- 20 DPCA- 30, _DPCA-6 CA- 120 and MAX-3510 (of N ppon Kayaku Co. ,
Ltd. 1nd Bi scoﬁ?““?@?)cg%ééy ayalilapde eppayctssof epc%’a"féﬁ‘ na-kagaku

Co. , Ltd ). (heta QEr&E&EUEﬁ%b&nihcﬁﬁakhhﬁsﬁik'ﬁ z@éteé4baahags§our85§a
bond include R 1000 séeries, 1301, 11 1302, 1303, 1304, 1306 and 1308

Dai - i chi KogfFeagesgakchembeal Enfiustizngot. hofs'@doi KAARAR HPDAG BXt 220 haw ng
% oo oo Sabiathot, fhe TUAALAAILS LS Sl B athid50, 001
Kogyo Sei yakan@o335HPd(9f Osaka Yuki Kagaku Co., Ltd.), and those of the

15 bifunctional (meth)acrylic ester having a urethane bond
include Aronix M-1100, 1200, 1210, 1310 and 1600 {(of Toagosei
Chemical Industry Co., Ltd.}, R-1000 serles, 1204, 1211 and
1213 (of Dai-ichi Kogyo Seiyaku Co., Ltd.), and AH-600, AT-600
and UA-306H (of Kyoeisha Kagaku Co., Ltd.).

20 (Meth)acrylic esters having a functionality of 3 or
more include trimethylolpropane tri(meth}acrylate,
pentaerythritol tri(meth)acrylate, pentaerythritol
tetra(meth)acrylate, dipentaerythritol penta(meth)acrylate,
dipentaerythritol hexa(meth)acrylate and

25 tri[2-(meth)acryloyloxyethyllphosphate.

Commercially available products of the (meth}acrylic
ester having a functionality of 3 or more include Aronix M-309,
400, 402, 405, 450, 7100, 8030, 8060, 1310, 1600, 1960, 8100,
8530, 8560 and 9050, and Aronix TO-1450 {(of Toagosei Chemical

30 Industry Co., Ltd.), KAYARAD TMPTA, DPHA, DPCA-20, DPCA-30,
DPCA-60, DPCA-120 and MAX-3510 (of Nippon Kayaku Co., Ltd.),
and Biscoat 295, 300, 360, 400, GPT and 3PA (of Osaka Yuki
Kagaku Co., Ltd.):; those of trifunctional (meth)acrylic

ester having a urethane bond include R-1000 series, 1301,




_In"the present invention, the above pol yfunctional wunsaturated nononers
may be used alone or in adm xture of two or nore. The pol yfunctional
.unsat urated nononer preferably contains a polyfunctional (nmeth)acrylic
ester 10 having a urethane bond and nore preferably is a mxture of a
pol yfunctional (neth)acrylic ester having;a urethane bond and a

pol yfunctional (neth)acrylic ester having no urethane bond. A radiation

sensitive regBo2¢orBositi9nsahaysng andi 0hos! ( s asai NEEHB KR EFPENSéE LPaku
coefficient can be obtained by usin 15 a pol yfunctional unsaturated

nononer cont @Pnin§ta-pel phdndbcsralct daebdaciyldeasrenhavigna ar et hane
bond. In th ' i_nj
on n ?FB?I%E)ﬂ?i%E?;l?# 4”8?%&55%%%@1 Hyggﬂgr& %g%étﬂbamengon? include

pol yfuncti ona c ester having ond, he™ anount of
t he pol yf uncAronak M+aE960 dexfyToagesedrChaniogl Zthdustey itane heAd )i,sand

preferably 1 0 % re_preferabl 15 to 50 w% particularly

pr ef er ably 28‘%‘8530(&%%)?%)&&"% °H4a %H@Sﬁ"br%ﬂ ( M%’)gtryl ic ester
having a urethane pgnghei sr&88hei 18¢ehR1bhat tAD Ablove PR IGHRIAGE £EASL 1 C
properties such as sensitivity at the tinme of exposuré, developability 25

and st rengt hupsajuzrpiedr mgnemess mayabecased [afjoneadimtimadeinturecof
pol yneri zati I aLt] r- e kat i si.ti I rization initiator
responds to ?g [ g?i g‘ﬁkgé p?%%u%aefggﬁl}'sgggglggi g%'s\égfi%%lt)eéﬁgfdo $hitiati ng
t he pol yneri peéferadblyt benpaliykuac polydunatisaial atrestinierel i&Bestdhe
radi ati Qn sensi é[i ve polynerization initiator is referabl% a radiation
f

sensi ti v& r aBf¥aP9p8I P2 band; Apd; meEe Preferahly) 18 3rmixEung Qe

radi ation seaspdiyfuh@€iéRdl PRI adayl L8 ddtds Naviing el HegtRatlkkpdRAes
such as benzyl and di acetyl; acyl oins such as benzoin; acyloin ethers such
as benzoi n ndffyd Ralwfungisinnah (oehfl) aarrkic e tieankavangsnp sepe thyhe

ether: benzopgRONcs ik b BeRYERIIA Fesn bS04 15k RANY Aon1 gn
linear thermal expansion coefficient can be obtained by using

15 a polyfunctional unsaturated monomer containing a
poelyfunctional (meth)acrylic ester having a urethane bond.
In the polyfunctional unsaturated monomer containing
a polyfunctional (meth)acrylic ester having a urethane bond,
the amount of the polyfunctional (meth)acrylic ester having
20 a urethane bond is preferably 10 to 50 wt%, more preferably
15 to 50 wt%, particularly preferably 25 to 50 wt%. When the
polyfunctional (meth}lacrylic ester having a urethane bond
is contained in that amount, the characteristic properties
such as sensitivity at the time of exposure, developability

25 and strength of a spacer are not impaired.

- [C] radiation sensitive polymerization initiator -
The radiation sensitive polymerization initiator
responds to radiation to produce active species capable of
30 initiating the polymerization of the polyfunctional
unsaturated monomer [B].
The radiation sensitive polymerization initiator is
preferably a radiation sensitive radical polymerization

initiator.




_ benzophenone, 4, 4'-bi s(di methyl am no) benzophenone and
4,4' --Dbi s(di et hyl am no) benzophenone; acet ophenones such as acet ophenone,
p- di met hyl am noacet ophenone, 10 4-(a, a' -di met hoxyacet oxy) benzophenone,
2, 2" -di met hoxy- 2- phenyl acet ophenone, p-net hoxyacet ophenone,
2- et hyl - 2- mor phol i no-1 - (4- et hyl t hi opheg EI)-l-propanone and 15
2- benzyl - 2- di net hyl am no-1| - (4- nor phol i nophenyl ) - butan-1- one; qui nones such
as ant hraqui none apfampfesapht BREULBOYNE: raldla?dn GUMOUNGRe SHEdH @81
phenacyl chl ori de, trigronnnethylphenyl sul f one and
tris(trichl orokymeyiragion dnlhbatar\iptbeiddiorelidke tewes 2Bicdues benzyl

2,4,6-trimet b p

bi s(2, 6-di e ﬁgX§£é§§E€# hga%iﬁﬂ?rlne pg% ?PpDUSSHV%OinOQFESrgnﬁuCh
bis(2,4,6-trasebbyhb&nznpthgﬂeeyhphqsMEnzbinnethylEﬂmhérwauddbensumh as
di-t-buty roxi de. gpr0|%lly avai |l abl e products of the radiation 25
sensitiv ragF83F°BXﬂyﬁ§ SRZoRhenongs spgh s thiexapkhane, 149, 184,

369, 500, 653, 484%etHl hnl@;%nti%% tHWanGrth &l £808nf8%acia,
Darocur-1116, 1173, 1664, 2959 and 4043 (of Ci ba SpeC|aIty Chem cal s Co.

Lt d. ) KAYACRREZDBENONENVEA,, 4. Bbis, ( dimeA hyrldamiare (wén 26 phpeomok@yakd Co.

Go: itd.) . FRRGCRAEREIBPI AR eriatphienton ek lierones iy “FF/EE) ,

DEAP ( of APJékaGphenohbd p-disethQUAMIAdIte tRI¥henond X and EPD (of WARD
BLEKI NSOP Co., Ltd.). These radiation sensitive radical polynerization 13
i nitiatodr nﬁy(Be“us@&ﬂﬁ@ﬁ%?IQCQ§?¥¥ﬁh%RQRRPQﬁOQ%n or nmore. A radiation

sensitive regi B caiRathbkyl 20phehyiazdtidphemsiflsi tivity and is rarely
deactivated by oxygen confainéd in air can be obtained by using at |east

one radi at i oR-Betbaxyecedopheness.unction with the above radiation
sensitive r3dLeah RObYIRELA318 17 HYtiy1thiophenyl) -1-propanone

and

15 2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)-butan-1-
one; quinones such as anthraguinone and 1, 4-naphthoquinone;
halogen compounds such as phenacyl chloride,
tribromomethylphenyl sulfone and
tris(trichloromethyl)-s-triazine; acylphosphine oxides

20 such as 2,4,6-trimethylbenzoildiphenyiphosphine oxide,
bis(2,6-dimethoxybenzoyl}-2,4,4-trimethylpentylphosphine
oxide and bis(2,4,6-trimethylbenzoyl)phenylphosphine
oxide; and peroxides such as di-t-butyl peroxide.

Commercially available products of the radiation

25 sensitive radical polymerization initiator include
IRGACURE-124, 149, 184, 369, 500, 651, 819, 907, 1000, 1700,
1800, 1850 and 2959, and Darocur-1116, 1173, 1664, 2959 and
4043 (of Ciba Specialty Chemicals Co., Ltd.)}, KAYACURE-DETX,
-MBP, -DMBI, -EPA and -OA (of Nippon Kayaku Co., Ltd.)}),

30 LUCIRIN TPO (of BASF Co., Ltd.), VICURE-10 and 55 (of STAUFFER
Co., Ltd.), TRIGGNALPl (of AKZO Co., Ltd.), SANDORAY 1000
(of SANDOZ AG), DEAP (of APJOHN Co., Ltd. ), and QUANTACURE-PDO,
-ITX and -EPD (of WARD BLEKINSOP Co., Ltd.}.

These radiation sensitive radical polymerization




_As*for the amount of each conponent of the radiation sensitive resin
conposition of the present invention, the anount of the polyfunctional
nononer [B] is preferably 10 10 to 150 parts by weight, nore preferably 20
to 120 parts by weight based on 100 parts by wei ght of the copolyner [A],
and the ampunt of the radiation sensitivespolynerization initiator [C] is
preferably | to 40 parts by weight, nore preferably 3 to 35 parts by

wei ght basedifnti@@oRarhsyve Widihalohe 8f i@%&@ﬂ@éaﬂ@roﬂ RAlyo YBeRotbe

anount of the polyfunctional nmononer [B] is smaller than 10 parts by
wei ght, it may be Higadiahion sepsdhlive resimgompesition Miciglebesantghhen

t he anount | h 1 d ubstrate
my 20 Tovel SERELvAEY 3e 18 BATR bt Vardd bl B Snfa SRR
initiator [ £n] arLs saal ber oblitaineday udineightleadbeomeatadeatsbance,
surface hardness ?nd chem cal resi stance may deteriorate and when the

amount i @ | aPg§BFL ﬁéﬁr%%iﬂ%‘%#%waﬁh the¢,@bovespdiationmgnsbhibye 25 -

ot her addltlygaic;mepbg?h E&Q@ﬁg@ﬁﬂfﬂfﬁiéfgyrlconp05|t|on of the present
invention may contain other additives such as a surfactant and adhesion

aidinlimts thatA@Iofmﬁhmrpumheoﬁoeam} exmpdneme- cprelstwtradﬂ/zetﬂomn
The above su [ Q%% G t.abl it abov surfactant
LERELRTLe! FUSR] bl G0 I ldsend ! faeie

is preferably~a Iuorlne acta ?ac

The fluori neainaﬁﬁd Sifir thet pbuﬁanmtafowaabhwmmwnmmdisllbréwmﬁ 10
fl uoroal k groug or quoroaIkxlene roup at _any _one of its termnal, main
chain ard® si §8 LRQi RATER 0¥ ¥eight . (here | REefAEaBA¥A0 TP f hef PRTERCPYide

1,1,2, 2-tetrgbh yat0BRSRYl bh, 10% gohtr&fsr ¥y WA ﬁﬁgﬁycocfolﬁ)lymer [A].

hexyl(l 1,2,2-tetrafl uorooctyl) oCt aet Ayl ene
di (1,1, 2, 2- t apflatheormouny| pét ftdve, Hadiadtiion eensitivs polymerization

initiator [C] is preferably 1 to 40 parts by weight, more
preferably 3 to 35 parts by weight based on 100 parts by weight
15 of the copolymer [A].
When the amount of the polyfunctional monomer [B] is
smaller than 10 parts by weight, it may be difficult to form
a film uniform in thickness and when the amount is larger
than 150 parts by weight, the adhesion to a substrate may
20 lower. When the amount of the radiation sensitive
polymerization initiator [C] is smaller than 1 part by weight,
the heat resistance, surface hardness and chemical
resistance may deteriorate and when the amount is larger than
40 parts by weight, the transparency may lower.
25
- other additives -
Thé radiation sensitive resin composition of the
present invention may contain other additives such as a
surfactant and adhesion aid in 1imits that do not impair the
30 object of the. present invention.
The above surfactant is used to improve coatability.
The above surfactant is preferably a fluorine-based

surfactant or silicone-based surfactant.

The fluorine-based surfactant is preferably a compound




3, 3- hexaf | uoropentyl )ether, octapropylene glycol

tetrafl uorobutyl)ether, hexapropylene glycol

,1,2,2,3,3-hexaf | uoropentyl )ether, sodium 10 perfl uorododecyl sul fonate,
,2,2,8,8,9,9, 10, 10- decaf | uor ododecane, 1,1, 2,2, 3, 3-hexafl uorodecane,

u fl uoroal kyl benzenesul fonate, sodjym fl uoroal kyl phosphonate, sodi um
fl uoroal kyl carbonate, fluoroal kyl pol yoxyethylene 15 ether, diglycerin
tetrakis(fl UH&GithEDQhMGﬂSﬁ!LREJle @Q‘ou%t logr )fld‘dxl&mglli@ﬂ@wﬂ mt oghgle,
fl uoroal kyl betai ne | uor oal kyl pol yoxyet hyl ene et her,
per f | uor oal k9P90¢§/da!—‘;ﬁeﬂiﬁé‘ﬂépalpemﬂﬂ-GwMJ-k;amhISIi@wChﬁén an@xanpdesnet based

curfactant  Ehf L OHRERELBaRse S AR AL o " 118 ™ et ac
F142D, F172,1F173, 2Ftasraslaaroﬁm1:ym47n,mm-&@ﬁ-aﬂmommppwmek and

Chem cal d FC—170 171, 430 and 431 (of Sunmitono 3M
Li i ted)% SUIEIP?‘X?‘:( 2 3 SIIS“% perooptyl)pihenyy ostrethy kene |$hverd 101,

102, 103, 1044(10%, zandté%a@qhoé%mtg@)me@ hedddtnyiefde %fyggﬁm 303
and 352 (of Shin Akita Kasei . and Futargent FT-10 110 140A,

150 250, 2541(3®®,23ZO3aﬁdheB@SImmIdBﬁnﬂxi&ﬁthémﬂﬁnhmanmmpimﬁn¢of Neos
Co., Ltd.) a I \Y; uct s .of .t he bove si |l cone- based
surfactant ﬁgygginﬁiggy&3| ?cgneégégﬁp qfﬁﬂéﬂ F§$EH3 ?ﬂyi%$§8PA

SFROPA,  SH3OGBycBE- 3901 158, 293, 35ESAR oYL 1 YR ANgb @90 ( of

Toray Dow Cbrning Si l.i cone_Co d.), and TSF-4300, 4440, 4445, 4446, 15
4452 an&qh4GBeFSF QE°$8§ﬁFH&SSFFPP@ﬁ@ *Co., Ltd.). Oher surfactants |nclude

noni oni ¢ surjagtanksg, Bnglgduﬁglgahgg@f@uag éﬂ&ﬁ% ethers such as
polyoxyethylene lauryl ether, pol yoxyethylene stearyl” ether 5 and

pol yoxyet hyl &nd. 8l 8yB. éthexpféapwaéﬁﬂﬂmﬂ.eﬁﬂuhmyn ethers such as
po'yoxyethylfEﬁb@bgik¥i8gﬁQgheghﬁ%%ﬂggz,sodiumfluoroalkylphosphonate,

sodium fluoroalkylcarbonate, fluoroalkylpolyoxyethylene

1,1,2,2
1,1, 2, 2-
1 2,2

15 ether, diglycerin tetrakis{fluorocalkylpolyoxyethylene
ether), fluoroalkylammonium iodide, fluoroalkyl betaine,
fluoroalkylpolyoxyethylene ether,
perfluoroalkylpolyoxyethanol, perfluorocalkyl alkoxylate
and fluorine-based alkyl esters.

20 Commercially available products of the fluorine-based
surfactant include BM-1000 and 1100 (of BM CHEMIE Co., Ltd.),
Megafac F142D, F172, F173, F178, F183, F191, F471 and F476
(of Dainippon Ink and Chemicals, Inc.), Florade FC-170C, 171,
430 and 431 {of Sumitomo 3M Limited), Surflon S-112, 113,

25 131, 141, 145 and 382 and Surflon SC-101, 102, 103, 104, 105
and 106 (of Asahl Glass Co., Ltd.), F Top EF301, 303 and 352
{of Shin Akita Kasei Co., Ltd.), and Futargent FT-100, 110,
140A, 150, 250, 251, 300, 310 and 400S and Futargent FTX-251
and 218 (of Neos Co., Ltd.).

30 Commercially avallable products of the above

silicone-based surfactant include Toray Silicone DC3PA,
DC7PA, SH11lPA, SH21PA, SH28PA, SH29PA, SH30PA, SH-190,
SH-193, SZ-6032, SF-8428, DC-57 and DC-190 (of Toray Dow
Corning Silicone Co., Ltd.), and TSF-4300, 4440, 4445, 4446,




_ pol yoxyet hyl ene- n-nonyl phenyl ether; and pol yoxyethyl ene dial kyl esters
such as pol yoxyet hyl ene dil aurate and pol yoxyet hyl ene dl stearate; and

KP341 organosil oxane 10 pol ynmer (of Shin-Etsu Chem cal Co., Ltd.) and

Pol yfl ow No. 57 and No. 95 (neth)acrylic acld-based copol ynmers (of

Kyoel sha Kagaku Co.. Ltd.). These surfactgnts nmay be used alone or in

adm xture of two or nore. 15 The anount of the surfactant is preferably 5

parts or |eaashyand @also W a¥ afanaily §1P§é$x§e Oéol eSﬁt&nge' ght based
on 100 parts by meéght of the copolyner [A]. Wien the anount of the

surfactant is Iarg hepaRusfpgtastsy insilyde nordernid munadkantsighened at

the tinme of 0 sed to I nprove
adhesion to igﬁe S%g?%gtls'%ip%eth%hé% (;aa%. d %ﬁ%g%f%?%lﬁsa si |l ane

coupl i ng agepblyba\ym@yaehmmunymletgtwppoagwyfemﬁ)ﬂen@steh&w &€eHaki ng
agent having_a _functional §§, uch as carbox group, 25 met hacryl oyl

group, | sbcy@RgiRe %egq 3@?‘3& thpkeng peyilopthens

include trimghBaxus b yReeding1 éﬂaiﬁ-octylphenyl ether and
y- met hacryl oxypropyl tri met hoxysil ane, vinyltrlacetoxysi| ane,

vi nyl trl met hBR ypm%hylmes@cmw tetletihoxand | pekyofPethylene

y-gl yci doxyp N-Ul-Y and oxyc ohexyl) et hy
trirnethoxymF%%%ﬁt&r g%%gh eé*%h E o %%Wgéﬁiikp %ﬁ% AUTatq 3BH1xture of
two or nore. pbhgoxsethlylehe msmﬂmm amhlzspwf:f@f@&hdsﬂﬂoﬁaﬁés 16 or

| ess by weight, nore preferab arts or less_ b ght  based on 100
parts bfihelgﬁgyﬂPrtﬁchﬁbaPy Fu[ ﬁemVﬁéﬁ fRe. & uhtaﬁﬂ PotyHYA¥sien aid

I's larger thgp 2RaPNo!.S o8y m@t@htacrﬂ% hidla 8sd &d 20650 I Pe b 86 S I N the

radi ati on sensitive resin conposition of the present 1nvention, the
copol yner [ AKyopdishbyKediagmalCo., Ltd.).

These surfactants may be used alone or in admixture of
two or more.

15 The amount of the surfactant is preferably 5 parts or
less by weight, more preferably 2 parts or less by weight
based on 100 parts by weight of the copolymer [A]. When the
amount of the surfactant is larger than 5 parts by weight,
the film may be roughened at the time of application.

20 The above adhesion aid is used to improve adhesion to
the substrate.

The adhesion aid is preferably a silane coupling agent
having a functional group, specifically a silane coupling
agent having a functional group such as darboxyl group,

25 methacryloyl group, isocyanate group or epoxy group.
Examples of the adhesion aid include trimethoxysilyl benzoic
acid, y-methacryloxypropyltrimethoxysilane,
vinyltriacetoxysilane, vinyltrimethoxysilane,
y-isocyanatepropyltriethoxysilane,

30 y-glycidoxypropyltrimethoxysilane and
B-(3,4-epoxycyclohexyl)ethyl trimethoxysilane.

These adhesion aids may be used alone or in admixture

of two or more.

The amount of the adhesion aid is preferably 20 parts




~unSaturated nononer [B], radiation sensitive polynerization initiator [(]
and ot her additives and the anobunts of these conponents are suitably
selected to ensure that the linear 10 thermal expansion coefficient of a
cured filmobtained therefrom becones higher than 2. 0 x 10-4/0 Cand 8. 0
X 10-4/0 C or lower, preferably (3. 0 t9g8. 0) X 10-4p, C, nore preferably
(4.0 to 8.0) X 10-4/0 C, particularly pre?erably (5.0 to 8.0) X 10-4/. C

15 Preparati g Dés& as ﬁbh@ht%e:ﬂéféiﬁﬁf&%ﬁlf@@?a&h%‘r 1 b3diei §Re
sensitive resin conposition of the present invention Is preferably prepared

as a conposi PRERA 98| 1A0 @eIhs PyxvAdghEgef Hdre tqwoellhmﬁé-‘ dddol yWhen[the 20
Lvfunct | i g i 14 3
PQ)”and opt | anefRE°SF tnhanadoR 428 SFIRcblrnBR ITA b e ub £ o

sui t abl e sol ¢haet heélte ralsd\st asaley ey Usavkr.0 prepare the above conposition

sol ution preferably dissol vgi gr_hese conponents and does not = 25 react with
t hese con'gonents. aﬁ%PeEa ations gepsdtiyee nasd s SAPes itlon 9f kR as

t he sol vent on ld UGHH Cut of
Fgggeht 1 nivad tllo?dU dHed & difo e RADOVE, %iﬁtﬁ%%

t hese sol ven et hyl ene glycol ethers, éthylene et her
acet at es, di enspteratgdmononendsl ., padpptdon gepsdtivekydlpeeizationt es

oactivity wiiktiBser TET ERETPrhaR BAdTstBLrEbd FpC ektut Phobt  thesane

above sol ventsmpoychesuage suaRabdky s8ladfedt UbCeddudb tHEt OFhSUI fnedr
hi gh-boi ] ing sol vent may be used in conjunction wth the above solvent.

Exanpl estbf  tHeTRAGH eFgamsdens ogdfiqifntueE 3 qurpd {4 1n elkaiaed
N, N-di met hyl ¢aeraFrdfs bebomBENy §REFBHAA 3.0 Y DBH)YIRaRKAE §& 1074/ C

or lower, preferably (3.0 to 8.0) x 10°!/°C, more preferably
(4.0 to 8.0) x 107%/°C, particularly preferably (5.0 to 8.0)
x 107Y/°C.

15

Preparation of radiation sensitive resin composition

The radiation sensitive resin composition of the
present invention is preferably prepared as a composition
solution by mixing together the above copolymer [A],

20 polyfunctional monomer [B], radiation sensitive
polymerization initiator [C] and optionally cther additives
and dissolving these components in a suitable solvent.

The above solvent used to prepare the above composition
solution preferably dissolves these components and does not

25 react with these components.

Examples of the solvent are the same as those listed
as the solvent used for the production of the above copolymer
[a].

Out of these solvents, ethylene glycol ethers, ethylene

30 glycol alkyl ether acetates, diethylene glyccl ethers,
propylene glycol alkyl ether acetates and other esters are
preferred from the viewpoints of solubility, reactivity with

each components and ease of forming a coating £ilm.

The above solvents may be used alone or in admixture




N,'N- di met hyl acet am de, N-net hyl pyrrolidone, dinethyl sulfoxide, benzyl

" ethyl ether, dihexyl ether, acetonylacetone, isophorone, caproic acid,
caprylic acid, 10 1-octanol, 1-nonanol, benzyl alcohol, benzyl acetate,
ethyl benzoate, diethyl oxalate, diethyl naleate, y-butyrolactone,

et hyl ene carbonate, propylene carbonate gpd phenyl cellosolve acetate. The
above high-boiling solvents may be used alone or 15 in adm xture of two or
nore. The cog@EOThwid @F wRrel.i on prepared as described above is filtered
with a mllipore filter having an opening diameter of about 0.2 to 0.5 pm
before use. 20 Met Adigh-Poiking solysnemayobe isgd dp pandnpchigaseithti on
I s subsequenthy UpLeR gfol%%gret hod of formng the spacer for display
panel s of the present invention fromthe radiation sensitive resin

conposi tion of theEgpampget ofnthet hdgh-doilHiagbaisraotpasdIuds sol ution is
first applied to.th surface of a substrate to forma coating film The
conposi t idn g’éf"ﬁt' ﬁfﬁﬂ‘aﬂg%plﬂ'@ﬁ%ﬂ%ﬁﬂwﬂﬂ@%ﬁs such as spraying,

rol | coatingy-halehy1@odmandatided, N tHPRiddaRiad Nk j et coating. 30
Thereafter, a filmhaving no fluidity is obtained by prebaking this
coating fil mitd-elmedhylacetamisle.e N-methy kpwtrakl hdorenddimenbyhhi ch

di ffer accor| t he moynt _of ch c nent are generally a
t enperature g(k)l?&é’&qtdg'1?@%%%&%?"%&3?3:1'0 ‘f]‘gn%‘%fs %‘e]iB The filmis
t hen exposed alce tongilaicedonie ) disgiphivortark, aprtle ¢ bdptedpiypedcpagia;n and

devel oped with a devel oper to renmpbve unnecessary portions. The radiation
used fort@xpds@rdanely {rprrapgdi RepFyl algahqlky PSn&EYL ageheten, ethyl

ot rav ol ot kRt agh Ot et ALk iy SEAEU ) Pl o1 0t8h81 201V
ethylene carbonate, propylene carbonate and phenyl
cellosolve acetate.
The above high-boiling solvents may be used alone or
15 1in admixture of two or more.
The composition solution prepared as described above
isfilteredwithamillipore filter having an opening diameter

of about 0.2 to 0.5 pm before use.

20 Method of forming a spacer for display panels

A description is subsequently given of the method of
forming the spacer for display panels of the present invention
from the radiation sensitive resin composition of the present
invention.

25 The above composition solution is first applied to the
surface of a substrate to form a coating film.

The composition solution may be applied by suitable
means such as spraylng, roll coating, rotational coating,
bar coating or ink jet coating.

30 Thereafter, a film having no fluidity is obtained by
prebaking this coating film to evaporate the solvent.

The prebaking conditions which differ according to the

type and amount of each component are generally a temperature
of 60 to 120°C and a time of 10 to 600 sec.




The amount of exposure is preferably 100 to 20,000 J/n2, nore preferably
" 150 to 10,000 J/n2. 10 The devel oper may be an al kal i ne aqueous sol uti on of
an inorganic al kali such as sodi um hydroxi de, potassium hydroxi de, sodium
carbonate, sodiumsilicate, sodium netasilicate or ammonia water; primry
am ne such as ethylam ne or n-propylaniyg; secondary anmine such as 15
di ethylam ne or di-n-propylamne; tertiary amne such as triethylam ne,

met hyl di et hyl am nerge Bhimt Dy Pyén dxsosed t6! S200At BFh NEnS&HEHh 38 mask
di met hyl et hanol am ne or _ triethanol am ne; quaternary amoni um salt such as

t et r anet hyl ahA¥ARGA Weﬂe%mime@tm’étwn antbdevalopefyikidxpdte e leperti ne;

' I
gr8céfa;;b?g§§?o%§8§ o?“$@9€%§§§ or fgggdiazabicyclo[4.3.0]-5-nonene.

The above al kal i neTheueandisasbémtused for exposure $8i vhbiklanmadistDona
wat er - sol ubl e g % ﬁé oIv nt iUCh Es 25 et hapol - or _et hanol and a
surfacta B&tE 33 pREA8PaD 9rd%}F¥§ﬁiBﬁ?tafa¢$ﬁF&9n't%&ﬁﬁﬁ%ﬁﬁre

for 30 to 189aaeaends. ihQa(a@.\éQ'iWE@tdmy e fuddl By devel opene+ di ppi ng

or. spraying. 30 After devel opnment, rinsing wth running water is carried
out for 30 t§a§@a§é96nh§vm§dacmeé@mlﬂaiqf 0190 copé G el nitrogen is

- Sprayed to renove | e | h r ra1ned
pattern. Thereafte?ﬁé%e&%ﬁoéﬂlgi%x% Ig%)&\%l Jf*lgf; Q%al\eongﬂgoo "i‘ﬂ%z

pl ate or ovemozt HIefeaadiQ* 1('30 fter 1ea><,almi e/mwn a hot plate for 5 to 30
m nutes and in an gven_f or to 90 mnutes to be cured, thereby

obt ai ni i a spacerThavﬁl?l‘ée%PB?EdB?%rlh?r%‘H alpline agyeous e%°1‘-’1‘F1%°‘Po‘Pfovm ng
exanpl es ar eaRr 9%be#ganier alik@1AURRIE a2 sodium hydroxide, potassium

hydroxide, sodium carbonate, sodium silicate, sodium

metasilicate or ammonia water; primary amine such as
ethylamine or n-propylamine; secondary amine such as
15 diethylamine or di-n-propylamine; tertiary amine such as
triethylamine, methyldiethylamine or N-methylpyrrolidone;
alcohol amine such as dimethylethanolamine or
triethanolamine; quaternary ammonium salt such as
tetramethylammonium hydroxide, tetraethylammonium
20 hydroxide or choline; or cyclic amine such as pyrrole,
piperidine, 1,8-diazabicyclo[5.4.0]-7-undecene or
1,5-diazabicyclo[4.3.0]-5-nonene.
The above alkaline aqueous solution may contain
suitable amounts of a water-soluble organic solvent such as
25 methanol or ethanol and a surfactant.
‘Development is preferably carried out at normal
temperature for 30 to 180 seconds.
The development may be puddle development, dipping or
spraying.
30 After development, rinsing with running water is
carried out for 30 to 90 seconds, and compressed air or
compressed nitrogen is sprayed to remove water in order to

obtain a £film having a predetermined pattern.

Thereafter, the £ilm is heated with a heater such as




further illustrating the present invention but are in no way to be taken
“as limting. 10 Synthetic Exanple 1 4 parts by wei ght of
2,2' -azobisisobutyronitrile (AIBN) and 200 parts by wei ght of diethylene
gl ycol ethyl nmethyl ether were injected into a flask equipped with a 15
stirrer, 5 parts by weight of 1,3-butadigge, 18 parts by weight of
nmet hacrylic acid, 40 parts by weight of benzyl nethacrylate and 37 parts

by wei ght of anhbtt platet bacovént &t ysoetdursdret, i foeCéeampDE0 bhealfhask,
the Inside of _the flask was substituted with nitrogen, these substances

were stirredP38tehef\d tondOrminetapand dreapfover feadd 60 26| mirebesas
550 1 800550 Etgh ety Lttt L U RO AR

1000 C to continue the react our. enperature
of the react sbapeoel uti on was reduced to roomtenperature to obtain a

pol ymer s:.,ol ution containing 25 a copolynmer [A] (solid content = 30.0 wt%.
Mv of this copolyner was 27,000. This copolyner is designhated as

copol ymer (Aekhmpdest hetic Exanple 2 30 4 parts by weight of

2,2' -azobisisobutyronitrile (AIBN) and 200 parts by weight of diethylene
glycol ethyl nethfhe RdowWwine exgmpdiesdarat provided £ ax dheppurnpsk of

stirrer, 5 p | - | ene | f

styrene, 18 Sg%tﬁ gg%y%mjé'?%%]{g%%&ﬂeﬁﬁg’rs%%:e%r{a%flg,eBﬁ?&%a? E%q‘t@yn%“f%%t of
gl yci dyl net hacbgl akeands32ipattingay wei ght  of

tricycl ciE?S. 2.1.02' 6] decan-8-yl nethacrylate were further injected into the
flask, ttie inside of the flask was substituted with nitrogen, these

subst ances we{Athkticedxamgaet iy, and the tenperature of the reaction
solution was raised to 80 C, nmmintained at that point for 5 hours and then
further to 100 C t® RBBREFNBE VRéghEaefi én2f opzehdsisobutyanitmhke, the

temperature ehrbR§ LRACLLBNpARtY! bY WMFHER Ml ethylene glycol ethyl

methyl ether were injected into a flask equipped with a

15 stirrer, 5 parts by weight of 1,3-butadiene, 18 parts by
weight of methacrylic acid, 40 parts by weight of benzyl
methacrylate and 37 parts by weight of n-butyl methacrylate
were further injected into the flask, the inside of the flask
was substituted with nitrogen, these substances were stirred

20 gently, and the temperature of the reaction solution was
raised to 80°C, maintained at that point for 5 hours and then
further to 100°C to continue the reaction for another 1 hour.
Then, the temperature of the reaction solution was reduced
to room temperature to obtain a polymer solution containing

25 a copolymer [A] (solid content = 30.0 wt%). Mw of this
copolymer was 27,000. This copolymer is designated as
copolymer (A-1).

Synthetic Example 2

30 4 parts by weight of 2,2’'-azobisisobutyronitrile
(AIBN) and 200 parts by weight of diethylene glycol ethyl
methyl ether were injected into a flask equipped with a
stirrer, 5 parts by weight of 1,3-butadiene, 5 parts by weight

of styrene, 18 parts by weight of methacrylic acid, 40 parts




to roomtenperature to obtain a polynmer solution containing 10 a copol yner
"[A] (solid content = 29.8 ww%. Mwv of this copolyner was 26,000. This
copolymer is designated as copolyner (A-2). Exanple 1 15 (1) preparation
of conposition solution 100 parts by weight (solid content) of the
copolymer (A-1) as the conponent [A], 8Qgparts by wei ght of KAYARAD DPHA
(of Ni ppon Kayaku Co., Ltd.) and 20 parts by weight of R-1302 (of Dai-ichi

Kogyo Sel yakbyCaeighltt @f) gdycilagicamrenaitlatdd 4 P25t Papy Swbyguei ght
of 2-benzyl -2-di nmet hyl am no-1 - ggf- mor phol i nophenyl ) -butan-1- one (lrgacure
369 of G ba 8fetFif¥§lehantedr 8 8ddecan-§-ylanethherydassnenre] LRribes

di ssol ved i nypr n | I t C t ol,.Ld content
of 35 M%anéﬂjgylfﬁqugtoé%%eed@go%i t}#em%rtﬁ??e%?%t %s%*’ |gpore
filter havi sgbartidpdeidnyidhamditarogen 0.thesd sybspmce s wenpostireed

solution._ (2) formti.o spacer ttern 30 The above conposjtion sol ution
was appl i®ed égnglal'a 5?1 gbﬁst F&'P(?r\%q;tq?ea !%r?%ﬁfﬂtiﬁ%b%%‘ﬂl?%ﬂna?ﬁﬁt
plate at 80 caiked oo Shaliathan®d@a oA NIt EoFNS HerAld Badf thahvas
then exposed in the air to wultraviolet radiation having an intensity of

100 Wn2 at Aurtheggve|ldyjithtefcasbinge itheotgackienskonanaiher 1 hour.
predet er m negneRal tAEN:bafettlrlirdOoR Int o dBt P8 ORGPt IBR WAL FLautll
with a 8 2 aqg 1f-l on "0

coating fil mwas devel ope ueous solu
t et r anet hyl atoonoom tenperatieratt® oGtfadm & polhymerascldtionsesntaibingr e

wat er f 1 mnute_ to re e ,unnecessar ortions so as to obtain a spacer
patternolzq esPdGePolymes Tg\\éaéépq'gﬁ [c(ﬂ""r?'yﬁkﬁg het T hn e Phitb® C for
60 minutes Obapqu&eeba%oz%%do@.obmh@ 2opRATRerPals ey itmd il aadiei ght

of 5 Nun. 1
copolymer (A-2).

Example 1
15 (1) preparation of composition solution
100 parts by weight (solid content) of the copolymerx
(A-1) as the component [A], 80 parts by weight of KAYARAD
DPHA (of Nippon Kayaku Co., Ltd.) and 20 parts by weight of
R-1302 {of Dai-ichi Kogyo Seiyaku Co., Ltd. )} as the components
20 [B] and 25 parts by weight of
2-benzyl-2-dimethylamino-1-(4-morpholinophenyl)-butan-1-
one (Irgacure 369 of Ciba Specialty Chemicals Co., Ltd.) as
the component [C] were dissolved in propylene glycol
monomethyl ether acetate to a solid content of 35 wt% and
25 the obtalned solution was filtered with a millipore filter

having an opening diameter of 0.2 um to prepare a composition
solution,

{(2) formation of spacer pattern
30 The above composition solution was applied to a glass
substrate with a spinner and prebaked on a hot plate at 80°C
for 3 minutes to form a coating film.
The coating film was then exposed in the air to

ultraviolet radiation having an intensity of 100 W/m2 at a




~(3) neasurenent of linear thermal expansion coefficient The above
conposition solution was applied to a glass substrate with a spinner and
prebaked on a hot plate at 80 C for 3 mnutes to forma coating film 15
This coating filmwas then exposed in the air to wultraviolet radiation
having an intensity of 100 Wma at a wayel ength of 365 nm for 30 seconds,
devel oped with a 0.2 w % aqueous sol ution of tetranethyl anmoni um hydr oxi de

at 25C for Wwavielsnethr offs865WhinhthroaghaaenagRrhdvihgUaepbede £Orheatad i n
an oven at 220C for 60 mnutes to be cured so as to obtain a filmfor
nmeasur enent . PRt eTRa{d® oM ohd & mimdk foss 3 s9nends | mThereaftereathe ement

t enperat ure RS a (RPVA- 0, aku
Kogyosho Co. Wa,%ttd ) g?f&ﬁpﬁés gg%\%\n&bﬁagntﬁ%%e?‘a?ﬁrﬁﬁgk eMég %6%%}:7%2?& ure

el evation rao& t@ftf-@lmc/yrhamﬂmmtm hepdnodidentat e§feC afmrel retoetef and to
180C and pl o ct er ure t.o obtain an inclination
fromits | n%ér %g\gp&"g}:h "} q-' ca)'bt’%nf’iltea t9 rﬁ%{?o‘(?]e'f%?cﬁﬁﬁﬁﬁgl on
coefficient poitdenisheof abl w agtaﬁzneapgpaaeﬁnpaﬁéeﬁr ¢gestiaukhe ithikal

t hi ckness of the film E/T The linear thermal ex )ansi on coefficient of

a conventi oﬁé?l“-‘c?ﬁaEéFtﬁEPe‘f’?%IhQ%tezd dnanpovier gk 23 fom 60cminBEesai d
that a |ineakat Rer | Cl | S
ol B8 a@ée@ww 28 see%i%a en{ynad;a;g?,e (n4§1 ¢ gﬁtghhshé’fbigf.

hi gh. The measurenent results are s uat i on
spacer strengtth55ubhe strength of the spacer pattern obtained in (2) above
was evaluated by a m cro-conpression tester (MCTM 200 of Shimadzu
Corporation) at a neasurenent tenperature of 25 C. A load was applied ta

the spacer by33 fmelasuidaent ofalit@ar theriRilerexpabditncodrLiéignd rate
(2.65 m\V sec) to neasure 10 breaking | oad and breaking distortion (a val ue

obt ai ned by divi dFR§ 2BAVe LATRPS HELOR RBHHHkOR (WaHaRRLke bt ohpcghrrg
substrate with a spinner and prebaked on a hot plate at 80°C

for 3 minutes to form a coating f£ilm.

15 This coating film was then exposed in the air to
ultraviolet radiation having an intensity of 100 W/m? at a
wavelength of 365 nm for 30 seconds, developed with a 0.2
wt? aqueous solution of tetramethylammonium hydroxide at
25°C for 1 minute, rinsed with pure water for 1 minute and

20 heated in an oven at 220°C for 60 minutes to be cured so as
to obtain a f£ilm for measurement.

The change of the thickness of this film at each
measurement temperature was measured by an ellipsometer
(DVA-36LH of Mizojiri Kogaku Kogyosho Co., Ltd.) equipped

25 with a temperature changer at a temperature elevation rate
of 2.5°C/min and a measurement temperature range of 20 to
180°C and plotted with respect to temperature to obtain an
inclination ¢ from its linear approximation so as to obtain
a linear thermal expansion coefficient a from the following

30 expression. T represents the initial thickness of the £film.
a=g/T

The linear thermal expansion coefficient of a
conventional spacer material is 2.0 x 10°%/°C or lower. It

can be said that a linear thermal expansion coefficient higher




~by' the height of the spacer and expressed in % when the spacer was
cracked or broken. The evaluation results are shown in Table 1. 15 (5)
eval uation of thermal conpression resistance The thermal conpression

resi stance of the spacer pattern obtained in (2) above was evaluated by a
m cro-conpression tester (MCTM 200 of Shjgadzu Corporation). 20 A | oad was
applied to the spacer heated at 160 C by a flat indenter having a dianeter

of 50 m at athaxethigtwalde A% hilytsecrhandeasdbenentheastlesSHRE CShaWRS
conpr essed bXQO'75 gmto obtain its recovery factor fromthe foll ow ng

expression. 1D5TRBABvAry factor (0.75 - residual distortion) x 100/0.75 It
can be said that thermal conpression resistance is satisfactory when the
recovery factor is 90 % or nore. The evaluation results are shown in Table
1. 30 (6) evéftdat evaluvatiber ofl spacersisdraingttabi | ity The spacer pattern
obtained gn (2) abgve was heated..n an oven at 250C for 60 m nutes to
nmeasure the di rrens%ﬁgltre 2% theSBRCPT PatisHn ﬂ%ﬁ??{@?g jdbf(gﬂeae%‘meafter
heating. |tyaanebalaaitddl byt al RACHY- cOnpreEoal st | (cTs- 280 of
satisfactory when this value is 5 $ or less. The evaluation results are
shown i n Tabfeimadgusgereopation) @hesmepsyrement; sanparadusgapsR 3e-

e ght of KAVARAR BRR, PRI ERa TEe Ens ERRAEE o7 ¥ Fhad Mot afav il
wei ght of R-a3@fametebDadf isthumKagy® flaiemicateo (2.660mk/ sve) etdsrskssré he
componenty. | BrenliRec Sl pEESHLLR ALEsp Bt aiclE Yo MRS 2,
Exanpl e 1 exaepidathgt chbipresdlloisplacement at the time of breaking
by the height of the spacer and expressed in %) when the spacer
was cracked or broken. The evaluation results are shown in
Table 1.
15
(5) evaluation of thermal compression resistance
The thermal compression resistance of the spacer
pattern obtained in (2) above was evaluated by a
micro-compression tester (MCTM-200 of Shimadzu Corporation).
20 A load was applied to the spacer heated at 160°C by a flat
indenter having a diameter of 50 um at a fixed rate (0.28
mN/sec} and removed when the spacer was compressed by 0.75
pum to obtain its recovery factor from the following
expression.
25 Recovery factor (%) = (0.75 - residual distortion) x 100/0.75
It can be sald that thermal compression resistance is
.satisfactory when the recovery factor is 90 % or more. The

evaluation results are shown in Table 1.

30 (6) evaluation of thermal dimensional stability
The spacer pattern obtained in (2) above was heated in
an oven at 250°C for 60 minutes to measure the dimensional
change rate of its film thickness before and after heating.
It can be said that thermal dimensional stability is




15 (A-2) was used as the conponent [A]. The evaluation results are shown
"in Table 1. Conparative Exanple 1 A conposition solution was prepared and
evaluated in 20 the sane manner as in Exanple 1 except that the copol yner
(A-2) was used as the conmponent [A] and 100 parts by weight of KAYARAD
DPHA (of N ppon Kayaku Co., Ltd.) was usged as the conponent [B]. The
evaluation results are shown in Table 1. 24 r-1 03 r.>1 04-) r-1-HH Ml MV

- H4J0 sat Dsfalctbre3dhén FXIHIA1ue s 5. ¢ ¥-PebzdU TRetd¥dhuation

results are shown in Table 1.

Example 2
5 A composition solution was prepared and evaluated in
the same manner as in Example 1 except that 70 parts by weight
of KAYARAD DPHA (of Nippon Kayaku Co., Ltd.) and 30 parts
by weight of R-1302 (of Dai-ichi Kogyo Seiyaku Co., Ltd.)
were used as the components [B]. The evaluation results are
10 shown in Table 1.

Example 3
A composition solution was prepared and evaluated in
the same manner as in Example 1 except that the copolymer
15 (A-2) was used as the component [A]. The evaluation results

are shown in Table 1.

Comparative Example 1
A composition solution was prepared and evaluated in
20 the same manner as in Example 1 except that the copolymer
(A-2) was used as the component [A] and 100 parts by weight
of KAYARAD DPHA (of Nippon Kayaku Co., Ltd.) was used as the

component [B]. The evaluation results are shown in Table 1.
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X m  riNwvl r-lrir-Irl la, 1 50w COk WWWCA In 25 As described above,
according to the present invention, there is provided a spacer for display
panel s which can keep the gap width between substrates constant at nor nal
tenperature and high tenperatures, can always ensure 5 excellent display
quality wi thout being affected by tenpejature variations and has no
restrictions on its shape and position and on the design freedomof a

panel . The radi atA®@eseRibeidVAbées| 2T t&H pthgeRtaSAAntidyeNt i on
has the above characteristic properties and is 10 capable of formng a

spacer for dFBpFaylpRFAveded prhgPaekEdfoRflsphay panedsophichegan keems
t th, th ' ' d | | |
STt el CoTREESE RS SLRSRA e Thgpel

stability. 2 t7is claine Spacer
a |inear thetemperakpzmasanid hdghf tempetratirieisgheran lzliwadr) enshfred/ C and 8.0

04 O kST enp B aliaUhatl o0, S LLE LSSID SHIROSIY ) comPr 81 NG
temperature variations and has no restrictions on its shape
and position and on the design freedom of a panel. The
radiation sensitive resin composition of the present
invention has the above characteristic properties and is
10 capable of forming a spacer for display panels having
excellent physical properties such as strength, thermal

compression resistance and thermal dimensional stability.




_an* unsaturated carboxylic anhydride and (a2) an unsaturated conpound ot her
than the conponent (al), [B] a polyfunctional 10 unsaturated nononer and
[C] a radiation sensitive polynerization initiator, wherein a cured film of
the radiation sensitive resin conposition has a linear thermal expansion
coefficient of higher than 2.0 x 10'4/C gpd 8.0 x 10.4/C or |ower and the
radi ati on sensitive resin 15 conposition s used to formthe spacer for

di spl ay panelyhatofisCldiaiméd 3s:The radi ati on sensitive resin conposition of
claim?2, wherein the content of the conponent [B] is 10 to 150 parts 20 by
wei ght basedlen 108 Ra%er E@rméigaﬂaafp@neledﬂ&bmas{ A linpart teexmadbonent
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[B]. 25 4. Axl1quttt Crosstldwelkr spl ay device conprising the spacer for
di spl ay Q?nels of claim 1.
2, A radiation sensitive resin composition comprising [A]
a copolymer of (al) an unsaturated carboxylic acid and/or
an unsaturated carboxylic anhydride and (a2) an unsaturated
compound other than the component {(al), {B] a polyfunctional
10 unsaturated monomer and [C] a radiation sensitive
polymerization initiator, wherein a cured film of the
radiation sensitive resin composition has a linear thermal
expansion coefficient of higher than 2.0 x 10°%/°C and 8.0
x 10°*/°C or lower and the radiation sensitive resin
15 composition is used to form the spacer for display panels
of claim 1.

3. The radiation sensitive resin composition of claim 2,
wherein the content of the component [B] is 10 to 150 parts
20 by welght based on 100 parts by weight of the component [A]
and the component [B] contains a polyfunctional
(meth)acrylic ester having a urethane bond in an amount of

10 to 50 wt% based on the total amount of the compound [B].

25 4. A liquid crystal display device comprising the spacer
for display panels of claim 1.




