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Background of the Invention - This invention relates to

- radi ati on-sensitive conpositicon adapted for roller coating aﬁggE%Dre
Particularly, to a radiation-sensitivq conposition which can provide a

resi st |ayer : 2 wth scarcely form ng
uneven coating when coated by roller coating nethod. I n

manuf acturing sem conductor integrated circuit elenments, color filters,
liquid crystal display elenents, etc., lithographic technique has

conventionally been enployed for conducting fine work. In recent years,
techni ques enabling fine work on the order of sub-m cron or sub-quarter

m cron have been investigated. In such |ithographic technique, a positive-
or negative-working, radiation-sensitive conposition is coated on a

RADIATION-SENSITIVE COMPOSITION
ADAPTED FOR ROLLER COATING

. . -
This invention <relates to a radiation-sensitive
composition adapted for roller coating and, more particularly, to

a radiation-sensitive composition which can provide a resist layer



substrate directly or after formng thereon an anti-reflective coating,
and the coated conposition is prebaked to forma radiation-sensitive
resist |ayer. Then, this radiation- sensitive resist layer is
Patternwi se exposed by various radiatigpns such as ultraviolet rays, deep
ul traviol et rays, eleitr n beans, X-rays or the like, a ?ﬁdev ho ed to
form a resi STLULSCAEEALY AETRIAS HASTRP FORELBEMARY ERALPARMTAFPIASEARATING
conposi ti on,mé{\@%@. have conventionally been known various nmethods such as
spin coating nethod, roller coating nethod, cast coating nethod, doctor
coating nethod, di Edrxoamangfaethrdnget csemicondurksmct intagraeéadcorcdunhoirt
integrated circuits, for exanple, a positive-working radiation-sensitive

conposi ti on ¢keneptHy aPler fliltexssyt ldgudd sryghal ALsplavAleReHet h&Ec-.

in coatin t hod _.is_ oft | oyed. h a in twin
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met hod i s enployed as well as spin coating nmethod. By the way, in the spin
coating met ek on ddies orsign oifo subr-Bissdnoarosub-quastentni¢xon frve peene

peripheral djrection of_ the_ substra by the.centrifugal force prqQduced by
the rotati orf"fb‘festtﬁeg%?ﬁ)%‘t ra{ré,sucll; S.Etho rapﬁic teci‘mg ue, a posg.tg.gew- QF

most of the g&sislysahdiii Ol Peiatl tABALSndUl 1% LORPESLILPOE Y codlBd on a
t hus-renoved resist solution is discarded. Thus, whiTe this spin coating

met hod enablsshotmate directly osr Aftay cfomiing i fhomreon farc landsis- nefilleoldsre,
it has the-defect that the amount of discarded resist solution is so |arge

that it i npdRRAtHFH 85&:  the GatetherFompRsition| i RBERIFY mdnoBoTRhidch

can utilize f@é%a&goxir%x{ﬁéﬁe USELe At @ 14945 | a%ffen,SC18S t $dAMIDN-

manuf.act ure "cost, bu as :
sensitive resist 1layer 1is patternwise exposed by wvarious
radiations such as ultraviolet rays, deep ultraviclet rays,
electron beams, X-rays or the like, and developed to form a resist
pattern. As the method for coating the radiation-sensitive
composition, there have conventionally been kndwn various methods
such as spin coating method, roller coating method, cast coating
method, doctor coating method, dip coating method, etc. In
manufacturing semico_nductdr integrated circuits, for examéle, a
positive-working radiation-sensitive composition is employed as
a resist mé.te_rial and, as a coating method, spin coating method
is often employed. on the other hand, in manufacturing liquid
crystal d_ispiay, too, a pos'itive-workilig radiation sensitive
composition is often employed and, as a coating method, roller
coating method is employed as well as spin coating method. By the
way, in the spin coating method, a resist solution dropped onto

a substrate is dast in the peripheral diredtion of the substrate

"by the centrifugal force produced by the rotation of the substrate,



tthe defect that there arises uneven coating such as streaks and orange
peel . For exanple, liquid crystal display elenents - manufactured using a
resi st layer having the coating defect of streaks provide non-uniform

I5i ght areas, thus having no commercial ,values. Therefore, there has been

required a radiation-sensitive co osi?ion whi ch does not cause uneven
coating stre¥kbhmost of the resist solutigphaingreppeed Qidnef Fhe periphery.

coat i ng st reF e peri
comosi 11 on SHaptile PfRGH0q (Rl BRLLeBh YL U Shandfl T WRRELVRL e ute

with the conygihicsewting Metiidd efabiss ¢ifs Ao Fedmas s vt 1alyerbef speridnt,
to provide a radiation- sensitive conposition which, upon being coated by
rol | er coatitbickress¥itdransel lthasdhedefeqstdhnt f§e amount of@irgarded

obj ects, features, an vantages.of th resent invention w|l becone
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t he inventor Iaias ound that the above-described objects can be attained by

usi ng, as ausedwmnh tesishdayedti,aseovesdcitsireduececnapofacture casti,xbdt has
sol vent which consists of at |east one selected from armng propgll ene :
Rr3g, st
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present invention based on the finding. ' That is, the present '
i nventi on i sStreaks pnayiidecpanrugiform 1ight areas, thus having no commercial

values. Therefore, there has been required a radiation-sensitive

composition which does not cause uneven coating streaks.

Summary of the Invention

It is an object of the present invention to provide a
radiation-sensitive composition adapted for roller coating, which
does not have the defects with the conventional compdsitions as
described above and, to be specific, to prowvide a radiafion—
sensitive composition which, upon being coated by rolier céating
.method. scarcely causes uneven coating.

Other objects, features and advantages of the present.
invention will becozﬁe apparent from the detailed descriptions of
the preferred embodiments of fhe invention to follow.

As a result of intensive __investigations, the inventor has
found that the above-described objects can be attained byi using,
as a solvent for the radiation-sensitive composition, a mixed
solvent which consists of at least one selected £from among propylene

glyc_ol alkyl ethers having a boiling point of 170 to 250TC,



conposi tion adapted for roller coating and having i nproved coating
properties, which conprises using, as a solvent for the _

radi ati on-sensitive conposition, a m xed solvent which consists of at
"feast one sel ected from anong propyl ene, gl ycol al kyl ethers, having a
boiling point of 170 to 250[err] C, ki neﬁatic viscosity of _2 ¢St or nore at
25[err] C, ankiinehatioe vdssosdsyi @F rat 658f o Bereedd 3%l ng aadaperiative

rate of n-bulyl acelalg A%dQ 38%P1QRY eng. 8l Yool BEst o PEN A

ot her sol vent. I'Tption refer

Enbodi nents géetlife |4y a0 aRa (}:ropylen%'s gihRolr @RaEEEELE) e othky! selvélss,
having a boiling point of 170 to 250[err[C, kinematic viscosity of 2 cSt

or nore at 2thes i dompdlediedvthe \pamsent dnveatdoofbdfedon the fiding.
evaporation rate of n-butyl acetate as 100 to be used i-n_the

radi ation-sensiti veTP@bnpBsi FRPHISEMe NERRTHOR bt i TRAIRIEREF RFitive
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satisfies thes requrirene especi a

et her (PPh),prépéptopy| enshitlyc donpriinds etfsdng TPhs, di psoDyéree £diyCahe
n-butyl ether (DPnB), di proi)yl ene glycol nmethyl ether (DPM, and propyl ene
gl ycol n- butyadibahien¢Fapslhive pompesidiion Tife dFedofedvany wiglch ronsists

above- descri bgd gperties u | an r.i j.nation.. of t or
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gl ycol diacetate, any solvent that has conventionally
oSt or more at 25T, and relativg evaporation rate of 10 or less
taking evaporation rate of n-butyl acetate as 100 and propylene

glycol diacetate (PGDA), and other solvent.

Detailed Description of the Preferred
'Embodiments of the Invention
As the propylene glycol alkyl ethers having a boiling point
of 170 to 250C, kinematic viscosity of 2 cSt or more at 25C, and
relative evaporatiori rate of 10 or less taking evaporation -rate '
of n-butyl acetate as 100 to be used in the radiation-sensitive
composition of the present invention adapted for roller coating,
any propylene glycol alkyl ether may be used that satisfies these
requirements and, especially, propylene glycol phenyl ether (PPh),
tripropylene glycol methyl ether (TPM), dipropflene glycol n-butyl
ether (DPnB), dipropylene glycol methyl ether (DPM), and propylene
glycol n-butyl ether (PnB) are preferable. The solvents having
- the above-described properties may be used alone or in combipation
of two or more.

As the other solvents to be used in combination with at least



been or can be used as a solvent for radiation-sensitive conpositions may
be used. Preferable exanples thereof include propylene glycol nononethyl
et her acetate (PGVEA), propylene glycol nononethyl ether (PGVE), ethylene
gl ycol nonoet hyl et her acetate (E&D) , thyI ene gl ycol m)nobutyl et her

ethyl lactate (EL) and n- but acet at nBA) . The " ot ol yvent
be " used al o?i’éeoP |r$h€0rﬁﬂ°rYzﬂ" cc‘}'fibﬁﬂo%é ee“?)f ﬁg‘ﬂ) ﬁée r;r_%
ratio of at é@& [ &5l %&%@ faagn aewan&h@haﬁrrpaylce?ﬁramwany
al kyl ethers pr opy e glycol acetale to the other solvent, It

vari es depenplésg wonchahe e ndsedl adfe a ssoleent uSer Msdiation-msenditive
coating and drying gropert les, at |east one selected fromanong the
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used in a total unt % ny 40 %
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That is, in nary |1thographic technique, a radiation-sensitive
conposi ti on miwimg nragia o6l eentleastc maiednamben sebstted e, £tbenampabalihe
to forma-radiati on-sensitive_.resist |ayer. Wen the radi ation-sensitive

conposi t i on REPREISRE gy codoPHERL 9F‘P%Fst§)n’i RFQRYEIRNE FLEFR) dkagetate to
conposi tion ﬁb@m@tﬂggdsolvent, it varies depending upon the kinds of the

solvents used but, in view of coating and drying éroperties, at
least one selected from among the propylene glycol alkyl ethers
and propylene glycol diacetate is preferably used in a tetal amount
of 5 to 50 % by weight, more preferably 30 to 40 % by weight.

The reason why coating properties can be improved in the
present invention by using, as a solvent for the radiation-
sensitive composition, a mixed solvent which consists of at least
one member selected from among propylene glycol alkyl ethers having
a boiling point of 170 to 250TC, k:_i.nematic viscosity of 2 ¢St or
more at 25C, and relative evaporation rate of 10 or less taking
evaporation rate of n-butyl acetate as 106 and propylene glycol
diacetate may be assumed as follows. '

That is, in ordinary 1lithographic technique, a
radiation-sensitive composition containing a solvent is coated on
a substrate, then prebaked to form a radiation-sensitive resist
layer. When the radiation-sensitive composition contains' tﬁe

solvent prior to the prebaking step, the composition shows good



6 self-levellng properties but, since evaporation of the solvent initiates
I mredi ately after coating, the leveling properties are usually decreased
sharply. Wien at | east one selected fromanong the propylene glycol alkyl
ét hers and propyl ene glycol diacetate bs used as part of the solvent,
evaporation of_the solvent prior to the. prebaking step can be considerably

depressed dueel$-ieeelingpRreRrenelss M bHIRehETRRIRAIRE Ofn the doakvans
o £ . ! Smat T e
compos, 1 on HeEkEares il editP pEREEOREIAG Ol 1b11RG BEOELE PELD dre/C

coated on a gswslipidedraaddghdrbliyt hamawst ebabthe selected Préddnany,
inuniformy coating a radiation-sensitive conposition on a substrate, it
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sensitive conposition owng to the solvent properties. I'n order to obtain
a desired cosdmparativéeIsigd theilingbgbing, anad smallhtreletsivsidvaporation
conposition havi n a | ower solid concentration nust be coated in a
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i ncrease in e a reasons are nere presunption

of the invesipdsitiéh doated oh@ bebsepateUnsvelbing Withnghd hapeeeseriime .
I nvention. - Physi cal properties of the above-described preferred
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viscosity of the composition to be in a definite range. Use of a
solvent having compéra‘tively high kinematic viscosity such as
propylene glycoi ‘alkyl ethers or propylene glycol diacetate
enables one to réduce the solid concentration of radiation-
senslitive composition owing to the solvent properties. 1In order
to obtain a ‘desired coating thickness after prebaking, a
radia}:ion-sensitive composition having a lower ‘s.olid
concentration must be coated in a 1arger'qua-ntity and, with such
compoé:!.tion, there is obtained a better self-leveling property
than in coating in a small amount due to the increase in flui&ity;
The above-described reasons are merely presumption of the
inventor, and are not to be construed as limiting the present
invention. -

Physical prop_erties of the above-described preferred
illustrative compounds of the propylene glycol alkyl ethers.
propylene glycol diacetate, émd other solvents are tabulated in

Table 1.



Rel ative b. p. Evaporati on Vi scosity.

Sol vent ' ([err] O Rat e( n- But yl
(cSt/25[err]C acetate 100)
propyl ene gl ycol PPh 243 1 23.76
phenyl et her tripropyl ene glycol TPI\Z. 242
<1 '5.53 met hyl et her di propyl ene glycol DPnB
229 1 4. 85 n- butyl ether - propyl ene
gl ycol PGDA 190 ' 4 2. 47
di acetate di pl opyl ene glycol DPM 188
3 3.82 nmet hyl ot her propyl ene glycol PnB
170 7 . 3.25 n- butyl ether - propyl ene
glycol PGVEA nononet hyl ether $é§§§_l 34 1.13
acetate . propyl ene gl ycol ' 120
70 1.8 pononet hyl et her
Relative
b.p. Evaporation -Viscosity
Solvent _
Ty Rate(n-Butyl (est/25C)
_acetate 100) '

propylene glycol
PPh 243 1 23.76
phenyl ether

. tripropylene glycol
TPM 242 <1 5.53
methyl ether

: dipropylene glycol . '
DPnB 229 : 1 4.85
n-butyl ether .

propylene glycol
PGDA 190 4 2.47.
diacetate

diplopylene glycol '
- DPM . 188 3 3.82
methyl ether

) propylene glycol
PnB ' 170 7 3.25
n-butyl ether '

propylene glycol
PGMEA monomethyl ether 146 34 1.13

acetate

propylene glycol
- PGME 120 70 1.8
monomethyl ether

ethylene glycol
EGA

{ECA)

monoethyl ether 156 20 1.1

acetate




.ethyl ene glycol EGA nonoet hyl et her 156 | 20

1.1 (ECA)

acetate 8

But y- et hyl ene gl ycol nonobut yl et her 170
:3.15cP cello acetate EL ethyl lactate 155

22
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may be any of known or well known, positive- or negative-working

‘'resist materials. '.l'ypical examples of the radiation-sensitive

‘resist containing a diazo resin, a photopolymerizab_ie composition .

materials to be used in the present invention include
positive-working ones such as a z_'esist comprising an alkali-
soluble resin and a gquinonediazide compound, a chemically
ampl:l.fied resist, etc. and negative-working ones such as a resist
containing a photosensitive group-having high molecular compound
(e.g., polyvinyl cinnamate), aresist containing an aromatic azide,

or a combination of cyclized rubber and a bisazide compound, a2

' _ containing an addition-polymerizable unsaturated compound, a.m;

a chemically amplified negative-working resist consisting of an
alkali soluble r.es.'t.n, a cross linking agent and acid generator.

The radiation-sensitive material comprising an alkali-
soluble resin .a'.nd a quinonediazide compound is one of preferred
materials for constituting the radiation-sensitive composition
of the present invention. Several examples of the alkali-soluble
resin and the quinonediazide compound are illustrated below. That
is, as the alkali-soluble resin, there are illustrated novolak
resin, polyvinylphenol, polyvinyl alcohol, copolymers of acrylic

acid or methacrylic acid, etc. The novolak resin is exemplified

iﬁ%ss
Pg f&dﬂﬁ%ﬂegaﬁﬁtive compositiln' &€lithkl freseits H.hir&@t:[&i erial

ny



sol ubl e resin and a qui nonedi azi de conpound is one of preferred materials
for constituting the radiation-sensitive conposition of the present

i nvention. Several exanples of the alkali-soluble resin and the

qui nonedi azi de conmpound are illustrated,below. That is, as the

al kali-soluble resin, there are illust r%t ed novol ak resin, - _

pol yvi nyl phgnal pohgtpndenkasionpoducap tetween oheamy yore of@hkruls such
met hacrylic acid, etc. The novolak resin is exenplified :

9 by a pol Y5RBERSA: i FHRSHuch- FRASRenP ofiEe 8P L ni¥d efP Lp Heridtat iy idhe '
phenol, o-qle ol, p- , | enol , i phenol Cao
t-butyl phe%ﬁ@ﬂylﬁgﬁﬁbhenoléc{h%%lhf-n%ﬁht hol 2 nag(;ﬁﬁt?%ll 1, 3% 1.3
di hydr oxy napii bt xeen gt ledl el ednydiea Uah aabylier ¥ wgleffmaldehyde or

par a- f or mal dehyde. These al kal i -sol ubl e resins such as the novolak resin
may be usedara-ciontmatdehydef tTeese nolkallfsohvbieszepgins such Esnphes
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1,2- napht ' di azi de-5-sul fonic acid, esters or amdes of these
sul fonic acids, etc. The sulfonic acid esters or am des of the

qui nonedi azi des c@ExdmpldEx apfiedhey qinbnonediazide ocompaundonindideecn, a-
correspondi_ng qui nonedi azi de_sul foni c acid or quinonedjazi desul f onyl

chloride a P37 A 4T AREeR I npound or &#Fihi no group- hati A

nzo
conpound. #ﬁ’%‘ﬂ&%y R CQH FoRis R compou t here ake,_
I 1lustrat eﬁﬁaﬁl ydr oxy e%]%%%{lenorfg%%léf?ﬁ%ydroxybenzor%fédn'one, 5't' gt ra-
hydr oxybenzgpietoea i pend dfyslidecseenidohdcoacid phestdrs oapamiidés of these

p- met hoxyphenol, bi sphenol A, yrocat echol pyrogal | ol ,
sulfonic acids, etc. Thée sulfoni¢c acid esters or amides of the

quinonediazides can be obtained by the condensation feaction
between a corresponding gquinonediazide sulfonic acid or
quinonediazidesulfonyl chloride and a hydroxyl group-having
compound or an amino group-having compound. As the hydroxyl
group-containing éompound,, there -~ are. illustrated
dihydroxybenzophenone, trihydroxybenzophenone, tetra-
hydroxybenzophenone, 'pentahydroxyt.:enzophenone, phenol, naphthol,
p-methoxyphenol, bisphenol A, pyrocatechol, pyrogallol,
pyrogallol methyl ether, _galiic acid, o , a ', @ "-tris(4-
hydroxyphenyl)-1,3,5-triisopropylbenzene, tris
(hydroxyphenyl)methane, etc. and, as the amino group-having
compound, there are illustrated aniline, p-aminodiphenylamine,
etc. These gquinonediazide photosensitizers may be used alone or
as a mixture of two or more of them. 1In addition, as the
‘quinonediazidesulfonic  acid esfers, esters between a
polycondensation product of a phenol and an aldehyde oxr ketone and

the guinonediazidesulfonic acid may also be used.



pyrogal l ol nethyl ether, gallic acid, [err] , [err] ', [err] "-tris(4-

hydr oxyphenyl)-1,3,5-triisopropyl benzene, tris
(hydr oxyphenyl ) met hane, etc. and, as the am no group-having conpound,
there are illustrated aniline, p-am nodjphenylam ne, etc. These

gui nonedi azi de phot osensitizers may be ed alone or as a mxture of two
or nore of them The xadioi ofi, the aliave-fldsanideidaghiponedbarztde garpound

ters, t | ycand ti dugt _of henol .and
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al kali-soluble resin to be used varies dependi ng upon the kinds of

actual | y usressiguibminednagegeradupbtintis abunl th& atdangsolofbifzomr dsintoutd : 3
general, it _is in the range of from1:1 to 1:20, hough the present
Prventi on FROAg A5 BRAsEAT ABYERsLon not bafng imited fherdta esists
are al so pref erablopeyidahy akPgsPisd sl Vel B13s bhgzeranly used 1n
radi ati on-sensitive materials. The chemcally anplified resists generates
aci d upon lhengreseadi tieention lasr the atadinton- dnsd tiviedmabetrials catthey/zes
chem cal change in the radiation-exposed areas to_change solubility of_ the

areas for hESVEAIISr IWPLEFHRT Fﬁ&%sﬁﬁﬁ?‘éﬁ%ﬁﬁﬁ‘f’éflﬂﬁfn bedpg drfradtatedq e
are illustrated Lagse Wi, CRnGoM AL béfy Al e 8athl lles CHBRLIL CDARE Of

- generating an aci d upon bel ng expose radiation and a resin having an
aci d- sensi tinvehegr ragiatpeht expdsed @reg sitooophpasge solubid iryeefncite @ireas
acid to produce an _al kali-sol uble group such as a phenolic

hyd |
or a car bofpF 2 §eygpoper solution, {HURp PAFHAEIRIIRF TRFPRAN %&'{)@i@‘@g JP
generat| nga:%%'r% &i@omlﬂfé%te@(p%‘%@e tvﬁzircﬁfi'@c;ﬂt%&’n erqgid-aﬁe%er_ating

illustrate
compound capable of generating an acid upon being exposed to

radiation and a resin having an acid-sensitive group capable of
being decomposed in the preseﬁce of an acid to produce an
alkali-soluble group such as a phenolic hydroxyl group or a carboxyl
group.

| As the acld-generating compaund capable of generating acid
upon being exposed to., radiation, there are illustrated
bissulfonyldiazomethanes such as bis({ :Lsopropylsulfoﬁyl)
diazomethane, bissulfonylmethanes such as methylsulfony;. P~
toluenesulfonylmethane, etc., sulfonylcarbonyl diazomethanes
such as cyclohe;:ylsulfonyi cyclohexylcarbonyl diazometha.ne, ete.,
sulfonylcarbonylalkanes such ‘as 2-methyl-2-(4- _
methYlphenylsulfonyl)propiéphenone. etc., nitrdbenzylsulfonates
such as 2-nitrobenzyl p-toluenesulfonate, etc., alkyl or aryl
sulfonates such as pyrogallol trismethane sulfonate, etc., benzoin
sulfonates such as benzointosylate, etc., N-sulfonyloxyimides -

such as N-(trifluoromethylsulfonyloxy)phthalimide, etc.,



.bi ssul f onyl di azonet hanes such as bi s(i sopropyl sul fonyl)

di azonet hane, bi ssul fonyl net hanes such as net hyl sul fonyl p-

t ol uenesul f onyl net hane, etc., sulfonylcarbonyl diazonethanes such as
«cycl ohexyl sul fonyl cycl ohexyl-car bonyl | azorret hane, -etc.,

sul f onyl car bonyl al kanes such 2- met hyl - 2- (4- ,

met hyl phenyl sul f onyl ) pr opi ophenone, etc., nitrobenzylsulfonates such as
2-ni trobenzyl p-toluenesul fonate, etc., alkyl or aryl sulfonates such as
pyrogal l ol trisnethane sulfonate, etc., benzoin sulfonates such as
benzoi nt osybfﬁ:tolfdcnesl\l-ssnhémnylds(yi rﬁMuo&mhnzeﬂasulfonyloxy) 3,4,6-
N-(trifluoromethyl sulfonyl % ht hal i m de,

pyrrol i done§rimethyl agpyr{qi/ -ob%Fl’ieneﬂHl\feﬁ}FoMi‘% gsters such as

T A S R T et e -

chl or obenzeggrlotidbbeonsé e ekﬁlfonmda onleﬁa sal tén®UCdh#BAfn salts such as
tri phenyl sul f oni unmet hane sul f onat e. These conpounds may be used al one or
i n conbi nat tohphenylgubfopimmethane sukfienate; (Thess sgmaouadsduay e esedoup

capabl e of Yy t he ence_of an acid to produce an

al kal i - sol uﬁf ngg?’g ggsuc'ﬁggnsééoﬁn@r?gl w ﬁ§d?‘8§§l group or a carboxyl group
conprises an aci d-tR®i+&s i epr G A %dlfd-b.%bﬂ.ﬂ.edgieﬁﬁoéﬁﬁabﬂet Be Beégsgnce
of an acid and an al kali-soluble resin noiety. As the acid-sensitive -

group, t her@em@¢$¢®§ﬂ &bectrefsmcemneachd to pndduce mnealbahyi- sgluable
such as 1-pethox yl rou - N2y, y _group, etc ranched
al kyl group>suth P‘ 19%?%%1;1 e’i‘% ’?Oé ?g?u%rSﬁpaSLﬁ:?%a group
trimethyl si d:adapﬁi@w,aneaem 18b 468 Brouf! GAPaBLE BEaBedny ddBSHBILRS 14 the
group. etc.ﬁr:'lsnence of an acid q.nd an alkali-soluble resin moiety. As the
_acid-sensitive group, there are illustrated, for example, a 1l-
substituted ethyl group such as 1l-methoxyethyl group, a 1-
benzyloxy group, etc., a l-branched alkyl group such as t?butYl
group, etc., a silyl group such as a trimethylsilyl group, etc.,
a germyl group such as a trimethylgermyl group, etc., an
alkoxycarbonyl group such as a t-butoxycarbonyl group, etc., an
acyl group such as an acetyl group, etc. and a cyclic aéid-
decomposable group such as a tetrahydropfranyl grouﬁ. a
tetrahydrofuranyl group, a tetrahydrothiopyfanyl group, &-
tétrahydrothiofqranyl group, etc. Of these acid-decomposable
groups, t-butyl group, benzyl group, t-butoxycarbonyl group,
tetrahydropyranyl group, tetrahydrofuranyl ' group,
tetrahydrothiopyranyl group, tetrahydrothiofuranyl group, etc.
are preferred.
As the alkali-soluble resin having alkali-soluble group
such as phenolic hydroxyl group or carboxyl group, there are
illustrated, for example, homopolymers or copoljmers of vinyl

monomers such as hydroxystyrene, hydroxy- ¢ -methylstyrene,



.al koxycarbonyl group such as a t-butoxycarbonyl group, etc., an acyl group
such as an acetyl group, etc. and a cyclic acid- deconposable group such
as a tetrahydropyranyl group, a tetrahydrofuranyl group, a

i etrahydrothiopyranyl group, a tetraq dr ot hi of uranyl group, etc. O these
aci d- deconposabl e groups, t-butyl group, benzyl group, t-butoxycarbonyl

group, tetrahydropyranyl group, t et rahydr of ur anyl group,

t et r ahydr ot hi opyranyl group, tetrahydrothiofuranyl group, etc. are :
preferred. As the al kali-soluble resin having al kal | -sol ubl e group
such as phenolic hydroxyl group or carboxyl group, there are illustrated,
for exanpl ﬁyﬁf@ﬁ?ﬂetuﬂsﬁyﬁéncpp\dwﬁmzﬁiwIaqdld marboxymeshyl sayrene,
hydr oxyst yr ene, droxy- a -nethyl styrene

12 ) hyﬁanhgmmyhgwsémenm mﬂq&é%foPeiécumPtW&Wﬁﬁ-sﬁfPéﬁem
car boxynet hoxyst e yl,i h | r

ol of o aci oLy R aBFRY £eacBRE adF BT KRLENTE doa i PR LBl

acid, etc.cippppi¥reésa dletel. ,| 66561 Mierobst ST Ieaun@me 6£ atmbe)tnbapmers
nononers, and pol ycondénsation resins such as novol ak. resin.

addi ti on, asdtbthencnoremess afnd podycpadeasatiopcresing syGhas &PP’P&PEnt
types which gntaln an al kali-soluble resin, an acid-generating agent, and
a conmpound¥&&pBbl e of being deconposed in t he presence of an acid to

?ﬁg r Sﬁi S | |t ?golemleghr&giggr&{ ,0hé ehedchépl cdlily hiiplOfiéd eeed st sSotherd alry of
known different types which contain an alkal:l. soluble resin, an
acid-generating agent, and a compound capable of being decomposed
in the presence of an acid ro decrease the effect of controllered
solubility, or increase solubility of the.alkali-soluble resin.
Chemically amplified resists of this type can also be used in the
present invention. '

Further, known or well known various components such as
sensitizers, surfactants, etc. may optionally be added to the
radiation-sensitive composition of the present invention.

‘The amount of at least one selected from among the propylene
glycol alkyl ethers and propylene glycol diacetate and other
solvent based on the resist varies depending upon the kind of resist
used and the kinds of propylene glycol alkyl ether or propylene
glycol diacetate but, usually, it ranges from 50 .to 3000 parts
by weight, preferably from 70 to 2000 parts by weight, more
preferably from 100 to 1000 parts by weight, per 100 parts by weight
of resist solid components. . '

‘ The radietion-sensitive composition of the present
invention adapted for roller coating is prepared by dissolving a
radiation-sensitive material, and if necessary optional.various
components in the aforementioned solvent and, if necessary.

filtering the resulting solution. The thus prepared composition



,Chenfcally amplified resists of this type can al so be used in t he present

i nventi on. Further, known or well known various conponents such as
sensitizers, surfactants, etc. nmay optionally be added to the

:radi ati on-sensitive conposition of the gr esent i nventi on. : The anount
of at |east one selected from anong thé.propylene gl ycol al kyl ethers and-

propyl ene glycol diacetate and other solvent based on the resist varies

dependi ng upon the kind of resist used agnd the kinds. of propylen col

al kyl et hets goakeshon ensupgsiEate aPaEe‘tsafgitﬁﬁifa ﬁ&i}gﬂy%ﬁsglf‘%sg‘g%se?‘?#r/ﬁ 50

to 3000 part o) hght Q-7 weigghta . g1or e
f%%% Eg&?gglﬁ%g{;ag{,g@%esmu Phikrtédl) oansea iy WRI

pr ef er abl y“? wei ght, per 100 parts by wei ght of
resist sol pGy.COMpanednposition coadtied ronditiiei subsemaitei k8 thepmrebajkedi the

present invention adapted for roller coating is prepared by dissolving a
radi at i on-§ensexeamplent Oni &l P°§nelPFen§8e§§§\°9’eod§%eorﬁﬂl‘Vé’r’ﬁy&9§ %ﬂ%cﬁent s
in the aforepeniioned s I § es oyl ' r 1 ng
o1t o, HRERHSREFRRION sl dashi oo bl it ite! it

13 is CcOgLEen@ind updStiékena WEs6Bvent ogUtal tatyim setisitiize sabatizl e
using a roll'er coater in a prebaked thickness of usuallé 1.0 - 2.5 ﬁ;r]
m The conpsedbiudn wsrakiy oprebakingis capducsedipdnabrrbhaRdP abeRy 2803l ¢,

on a hot plate to renove ol and forma radiation-sensitive resist
PrRFekPREP xnﬁ‘é?‘é% 5o 5, A3

| ayer. ries ~dependi ng upon the kind of solvent or

radi ati on- sensi ti ¥t SR frimdlt 108 THthelresustaldyer pegpaking lisscondukrced@d at
about 30 to about 200[err]C, preferably about 50 to 150[err]C

After fornTheosxpbsthe Fosiopducssdrusingds inowWhs e¥BAGLRY cgpParatus such
as a high pressure mercury lamp, & metal halide lamp, a super-high

" pressure mercury lamp, a KrF e_xcimer laser, a soft X-ray irradiating
-apparatus, an electron beam—inscr:j.ping apparatus, or the. like
optionally through a mask. After the patternwise exposure, the
exposed .resist laxer is optionally si:bjected to a.ft;er-baki_ng for
i@pro_ving developability, resolving power, pattern profile,_. etc.,
"and is developed. After the development, dry etching may
optionally be conducted by -using, for example, gas plasma .f.or
removing an anti-reflective coating or the like t-o create a résist

' pattern.
Development of thé above-described fesist is usually
" conducted by using a developer solution utilizing difference in
solubility for a solvent or an alkali solution between exposed areas
and unexposed areas. Asan alkalihe developer solution, an agqueous
‘solution or water-containing solution -containing dissolved
therein an inorganic alkali (e.g., sodium hydroxide, potassium
hydroxide, sodium carbonate, sodium silicate, etc.), an amine
(e.g., - ammonia, ethylamine, dietliyla‘mine. triethylamine,

diethylethanolamine, triethanolamine, benzylamine, etc.), an



. The exposure is conducted using a known exposi ng apparatus such as a high
pressure nercury lanp, a netal halide |anp, a super-high pressure nercury
| anp, a KrF excinmer |aser, a soft X-ray irradiating apparatus, an electron

«beam i nscri bing apparatus, or the like, optionally through a mask. After
the patternw se exposure, the exposed1?e5|st | ayer is optionally subjected
to after-baking for inproving developability, resolving power, pattern
profile, etc., and is devel oped. After the devel opnent, dry etching may
optionally be conducted by using, for exanple, gas plasma for rennving an
anti-reflective coating or the like to create a resist pattern. :

Devel opnment b | Yamnbd1disE sad tbye UGL N9 a
devel oper é?lcee %‘t fﬁﬁgigéff%ﬁ%ﬁ%e%} ﬁhagg tl!bk*l ty for a sol vgnt§or an

al kali sol ﬂétﬁﬂmbﬁhyeaﬁmax:pmed mrareacidend (TMAH)sed &etzsethylammonkuhi ne
devel oper solution, an aqueous solution or water-containing solu

cont ai ni nghdcestded ahndddien aftenbr ghi CYSLRAS j apng. (&g unﬂﬁﬁ?gﬁr de,

pot assi um dro 0 silicate, etc.), an am ne
(e.qg., Nﬁgﬁﬁﬁaﬁggh ? 'ﬁrgzce%geqﬁ't]ﬁ%amin? ¥ triethyl am ne,

di et hyl et hanol am fge ﬁfé@émriedv&mtaen henﬁwammimad: in mare detail by
14 am de (e.g., formam de, etc.), uaternarg/ anmonj um sal t

t et r anet hyraﬁﬁvnngmto mmmsaénd C{C’qu)at Ve Bx !”Qi’rﬁBnll’tﬂ’ﬁemr Bg?de

choline, etc.), Ce @D rroI pi peradi ne, etc.) or the
like is us@ﬂt °°nsg¥u7‘h ng ehgm vt nti on |aeilriow described in nore detail
by

A polycondensation product (novolak resin) between m-
cresbl/p-cresol (6/4) and formaldehyde and a condensation product
I(quinonediazide photosensitizer) ~ between 2,3,4-
trihydroxybenzophenone and 1,2- naphthoquinonediazide-5-sulfonyl
chloride were used, as radiation-sensitive material, in a
proportion of 100:20 by weighf and, after dissolving tl}e material
in various so.lven'l':s shown iﬁ Table 2 to prepare solutions of 30
cP in viscosity. Each solution was coatec_i oq a Cr-layered glass
substr.ate (300 x 360 x 1.1 mm) in a prebaked thickness of 1.5 A4
m using a roller coater, RC'-353-P, made by Dainippon Screen Seizou
Kabushiki Kaisha'. After coating, the shbstrates were subjected
to prebaking (proximity: 100 seconds; direct: 100 seconds) on a
-100C direct hot plate. Viewing of the thus prebaked substrates
undér a sodium lamp (yellow lamp) gave the results shown in Table
2. Additionally, coating properties and drying properties in
Table 2 were evaluated according to the following evaluation
criteria.

- Coating properties: _
A: No unevenness in coating _'th:l.ckness was observed, a.r_xd no

difference in brightness was observed when viewed as a ligquid



reference to Exanpl es and Conparative Exanpl es which, however, are not.

construed to be limtative at all. Exanples 1 to 6 and Conparati ve -
Exanmple 1 A pol ycondensati on product (novol ak resin) between m
tresol /p-cresol (6/4) and fornal dehyde ﬁ@d a condensati on product

(qui nonedi azi de phot osensi ti zer) bet ween 2,3, 4- .

tri hydroxybenzophenone and 1, 2 - napht hoqui nonedi azi de- 5- sul fonyl chloride
were used, as radiation-sensitive material, in a proportion of 100:20 by
wei ght and, after dissolving the material in various solvents shown in

Table 2 to pimt%lsmwlmselﬁmem upReirn thies yediloy. L&aph sol uti on was

coated on ass ubstrate (300 x 360 Xx i N, a rebaked
S hness Br UnefYapess U soaniig i ind o dan Seaedela o odeyan o

Dai ni ppon Scafff'exs&ua&un% ltnklssK@hshgps &L 64 m@dlmww%éubi&&a&g
were subjected to prebaking (proximty: 100 seconds; direct: 100 seconds)
on a 100[ereifkthleﬁisytnyrﬂxﬂmaanhawemgthb yedlowulappebaked substrates
under a sodium | anp zellomlla %ave the results shown in Table 2.

AddltlonaIFy,UEGE?Fﬂﬁ Bripsratdagathigkpeag 3?5p%#§%¥¥9441anﬂaSFéfsrﬁepe
eval uated acgpr {0e £ 06,4 014 QNG f‘@é&;ﬁf N itleln! G1lefrea QAL hnﬂiguﬁg

properti es: unevenness 1'n coa kness was obser ved
di fference i¢r¢§t§¢ndﬁegnayﬁexﬂmeamvedduhemnelguEMoaslamquU|d
15 - crystal display el enent under the yellow | anp. B: Unevenness in

coating thPekﬁéggeﬂﬁgs§cﬁ?ée??“iﬁﬁﬂﬁﬁui? cantimy thdickpessnwas RPErrYRmness
Was ObserVedaﬂﬁ]eéif’feeﬁlﬁpcea&nab&igﬂfgess was clearly detected when viewed

as a liquid crystal display element under the yellow lamp.

Drying properties:

A: Drying was completed within a time 1.2 times as much as the ~
standard time required £for drying a coating containing
PGMEA as a solvent.

B: Drying was completed within a time 1.5 times as much as the
standard time required for drying a coating containing PGMEA
as a solvent.

C: Drying was completed within a time 2 times as much as the
standard time required for drying a coating containing PGMEA.as
a solvent. _

D: Drying was eompleted only after a time 2 times as much as the
standard time required for drying a coating containing PGMEA as

a solvent.

Additionally, % in the following tables means % by
weight.



.crystal display el ement under the yellow | anp. C. Unevenness in coating

t hi ckness was observed, and difference in brightness was visually
det ected when viewed as a liquid crystal display elenent under the yellow
| anp. D: Unevenness and roughness in1 oating thickness was observed,
and difference in brightness was clearl§ detect ed when vi ewed as aliquid
crystal display el enent under the yellow | anp. Dryi ng properties:. A
Drying was conpleted within a tinme 1.2 times as nuch as the  standard tine
required for drying a coati.ng cont aj,nj PGVEA as a solvent. B: Drying
was conpleted wwthin a tinme 1.5 tirreshﬁéﬂﬁ'u%h as the standard tinme .
required for drying a coating containing PGVEA as a solvent. C. Drying
was conpletEd within a tijne 2 tines as nuch as fhe standar ¢l ti1nme requijred
for drying p coating contajni ﬁg Eg\/EA%@s a 3:0 veffoatipg pryi nHrwARY
completed ohly after a ti M@ PUEPRERD 25 HPAYER hgrost AR d tpiﬂgei.ggg;red
for drying eoatrny—contarnt g PGSV Tt ) AT ly,
% in the fpllowi ng tabl ¢s rrsMEx % { by B®nght. :
16 Example 1 Tabl e 2 A D
Coati ng [rying 60% Ebr mn|4£&_g_n__g|f Solyvent :
Properties | Properties PGMEA TPM
Example 2 A D
60% 40% '
PGMEA . DPnB
Example 3 : A Cc
60% 40% .
, PGMEA PGDA
Example 4 A . B
' 609% 40%
PGMEA DPM
Example 5 ) A A
609% 409%
PGMEA Butycello
Example 6 B A
60% 40% _
Comparative PGMEA . .
Example 1 100%

It can be seefx from Table 2 that coating properties can be
improved markedly by using propylene glycol phenyl ether (PPh),
tripropylene éiycol methyi ether (TPM), dipropylene glycol n-butyl
ether (DPnB), propylene glycol diacetate (PGDA), dipropylene
glycol methyl ether (DPM) or ethylene glycol monobutyl ether
(butycello) having a boiling point of 170 to .ZSO‘C, kinematic
viscosity of 2cS£ or more at 25C, and a relative evaporation rate
of 10 or less taking the evaporation rate of n-butyl ester as 100,
in combination with the other solveént of propylene glycol methyl
ether acetate (PGMEA). '



"PGVEA PPh Example 1 60% ' 40% A D
PGVEA TPM Exanple 2 - A D
60% 40% PGVEA DPnB Exanple 3

A C 60% 7 40% _ PGVEA

PGDA Exanpl e 4 17 A . B 60%

40% PGVEA DPM Example 5 '

A A 60% 40% _ PGVEA
Butycell o Exanple 6 B A 60%
40% - Conparative PGVEA _ D

A Exanpl e 1gxampié9€% to 10 It can be seen from Table 2 that coating

properties can be inproved markedly by usin ropyl ene gl ycol phenyl ether
(PPh) . tripropyl erEnGIsAms| DrRradFel 3% Ao FEARDLe L Fers chndagtel sxdent,y |
ether (DPnB) g praiLRS He/ SOLvetitaeRESE BnoREDA rallRrLPYEREL, thk¥6QhetEt NY!
ether (DPM or ethylene glycol nonobutyl ether (butycello) having a

boi | i ng poi npbbaidgd the 2BGLALs] hown danFebde Jiscosity of 2cSt or nore at
25[err]C,- and a relative evaporation rate of 10 or less taking the
evaporation rate of n-butyl ester as 100, in conbination with the other
sol vent of propylene glycol nethyl dier 3acetate (PGQVEA).

17

Coating Drying
Formulation of Solvent
Properties Properties
_ PGMEA TPM
Example 7 A D
60% 40%
PGMEA TPM
Example 8 B c
70% 30%
PGMEA TPM
Example 8 B B
_ 80% 20% -
PGMEA TPM :
Example 10 : B B
90% 10%

It is seen from Table 3 that coating properties can be
increasingly improved as the amount of tripropylene glycol methyl
ether (TPM) is increased. '

Examples 11 to 14

The same procedures as in Example 1 were conducted except
for using as the solvent those shown ixi Table 4. Thus, there were

obtained the results shown in Table 4.



£xamples 7 to 10 - The sanme procedures as in Exanple 1 were conducted
except for using as the solvent those shown in Table 3. Thus, there were

obtained the results shown in Table 3. ' Table 3
Toat i ng Dryi ng For mul at i erh of Sol vent Properties Properties
PGVEA TPM Exanpl e 7 _ A D 60%
40% PGVEA TPM Exanpl e 8 B

c 70% 30% PGVEA TPM Exanpl e 9

B B = 80% 20% PGVEA TPM Exanpl e .
10 - B B 90% 10% : It is

seen from Table 3 that coating propert#@§ﬂéaﬁ be increasingly inproved as
t he amount of tripropylene glycol nethyl ether (TPM is increased.

Exanpl es 11 [T0 1IZ TNE Sane procedures as [N exanpl e 1] were conaugt ed
except for fusing as theg sol vent those shown in [fabfeatindrhus, Pheirgwele
obtained thd results showFarruasienof Solvent
Properties | Properties
: PGMEA PGDA
Example 11 _ B : A
_ 90% 10%
PGMEA PGDA
Example 12 B A
80% 20% :
PGMEA PGDA :
Example 13 ' A A
70% 30%
PGMEA PGDA
Example 14 A B
60% - 40%

It is seen from Table 4 that coating properties can be
increasingly improved as th9 amount of propylene glycol diacetate
(PGDA) is increased similarly with TPM.

Examples 15 to 17
The same procedures as in Example 1 were conducted except
for using as the solvent those shown in Table 5. Thus, there were

obtained the results shown in Table 5.
Table S

Drying Coating
Formulation of Solvent
oo Properties Properties

PGMEA - DPM

Example 15 : B A
_ 80% 20%
PGMEA DPM

Example 16 A A
70% 30%




18 ) Table 4

Coat i ng Dryi ng Formul ati on of Sol vent

Properties Properties PGVEA PCDA Exanple 11

B A 90% 10% PGVEA PGDA Example 12 .

B A 80% 20%19 PGVEA PGDA Exanpl e
13 A A 70% 30%

PGVEA PGDA Exampl e 14 A B

60% 40% It is seen from Table 4 that coating properties can
be increasingly inproved as the.anmount of propylene alvcol diacetate
(PGDA) is irncreased simlargé'git_ TPM Exafpl es 15 to 17 The fane
pr ocedur es SE&%@@@ 1 cdnduct® except foryusing ps. theg sol vent
those shown jin Table 5. |Thugp% herle werg@% obt aijned the resulfs shown in
Tabl e 5. —Tapl e 5 ' Dryrng
Coat i ng Formul ati on of Sol vent Properties Properties

gosol/'oE“ 28!;)'\/' ExanELeig'Sseen from Table 5 that coati%g propertiés can be

increasingly improved as the amount of dipropylene glycol methyl
ether (DPM) is increased similarly with TPM and PGDA.

- Examples 18 to 21
The same procedures as in Example 1 were conducted except
for using as the solvent those shown in Table 6. Thus, there were

obtained the results shown in Table 6.

Table 6
Coating Drying
Formulation of Solvent )
Properties Properties
Co PGMEA TPM PGME
Example 18 A D
55% 40% 5%
PGMEA TPM PGME '
Example 19 a C’
50% 40% 10%
PGMEA TPM nBA
Example 20 | A D
55% 40% 5%
PGMEA TPM nBA
Example 21 A o}
50% 40% 10%

It is seen from Table 6 that coating properties can also

be improved by using two solvents as the other solvent.

The same procedures as in Example 1 were conducted except



PCVEA DPM Exanpl e 16 A A 70% .

30% _ 19 PGVEA

DPM Exanpl e 17 A B

60% 40% It is seen fro Table 5 that coati ng properties can
be increasingly inproved as the anmount %f di propyl ene gl ycol nethyl ether
(DPM is increased simlarly with TPM and PGDA. Exanples 18 to 21

The sane procedures as in Exanple 1 were conducted except for using as the

sol vent those shown in Table 6. Thus, there were obtained the results
shown i n Tablfergising as the solvent those shown ipflaplg 7. Thus, there were

Coat i ng f ,Sol vent
Properties rgéix)ﬁe"lr‘1 1:she results gﬁ%é?ﬂ%l PGVE Exanple 18

A 55%  40%rablée% PGVEA  TPM
PGVE Exanpl e 19 ' A C 50%
40%  10% R _ pAple—20
A D 55% 40% Coating Drying -
Formulation of Solvent
Properties Properties
EGA TPM
Example 22 . _ : A - D
60% 40% -
EGA TPM ’
Example 23 : A D
70% 30% "
: EGA TPM
Example 24 B C
80% 20%
EGA TPM
_Example 25 B B
90% 10%
Comparative EGA
o] B
Example 2 100%

It is seen from Table 7 that coating properties can also
be markedly improved by using, as the other solvent, ethylene 'glycol
monoethyl ether acetate (EGA) as is the same with propylene glycol
methyl ether acetate (PGMEA).

' Additionally, though drying properties generaily tend to
be deteriorated with the improvement of coating properties as is
seen from the above results, it does not spoil industrial utility.
For e:-tample, in using these radiafion-sensitive compositions for
manufacturin_g liquid crystal display elements, difference in
brightness is decreased. owing to improved coating properties in
spite of slight detexioration of drying properties, thus products
with extremely high gquality being obtained. Therefore, in actual



PGVEA TPM nBA Exanpl e 21 : A - C

50% 40% 10% It is seen from Table 6 that coating properties
can also be inproved by using two solvents as the other solvent.
anples 22 to 25 and Conparative Exarrpéf 2 = The sane procedures as

in Exanple 1 were conducted except 20
for using as the solvent those shown in Table 7. Thus, there were obtained

the results shown in Table 7. Table 2

Coat i ng Dryi ng Formul ati on of Sol vent

Propertie | NEETN

A %naxﬁi%%ﬂﬁ!%. 1105/(1)1ff1ces to ct E&}VZBM fngPMPL%égrrpf%kiz%g

A the Balané@between 30%ting properties anB@xrying propbictEranieo 24
B C 80% 20% EGA TPM
Exanpl e 25°onsideration. ' B B 90% | 0%

Conparati ve 16&%% been described hereinbefore, the preseng inventidn B

Banm! ’ ‘ pzrovides a remarkable advantage that a coating layer can be formed
with no coating unevenness by coating a radiation-sensitive
composition on a substrate, said composition containing as one
component of mixed solvem_: at least one member selected from among
p:-ropylene glycol alkyl ethers havingaboilingpoint of 170 to 250C, |
kinematic viscosity of 2 cSt or more at 25C, and a relative
evaporation rate of 10 or less taking the evaporation rate of
n-butyl acetate as 100 and propylene glycol diacetate.

In addition, since no coating unevenness takes place when
the radiation-sensitive composition of the present invention is
used, there ié provided another marked advantage that liguid
.crystal element displays with high quality which do not present
uneven brightness can be manufactured using a roller coater.

While the invention has been described above with reference
to specific embodiments thereof, it is apparent that many cha.n-ges .
modifications, ..and variations can be made without departing from
the ':anentive concept disdlosed herein. Accordingly. it is
intended to embrace ail such changes, modifications, and

- variations that fall within the spirit and broad scope of the

appended claims.



| s—seen—from Tabl € 7 that coatlng properties can also be markedly

npr ov, he ot her solvent, ethylene glycol nonoethyl ether
aceta mﬂmﬁm‘mg same with propyl ene glycol nethyl ether acetate

ittonally, though dr |ng properties generally tend to

be deteriorated with the | nprovenent of oatlng properties as is seen from
the above results, it does not spoil i ndustri al utility. For exanple, in
usi ng these radi ation-sensitive conpositions for manufacturing liquid
crystal display elenents, difference in brightness is decreased owing to
| nproved coating properties in spite of slight deterioration of drying
propert|esWhPﬁugspFéﬁﬁﬂﬁg i8¢t h extrenely high quality being obtained.
Therefore
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COITDOSI tion on @ onmposi tion cont ai ni ng as one

of m xed sol gent <8t lozambrenst ruafﬁefaﬁelse&mﬁ‘m&apagatmbﬁpzyiw%ﬂImcol
al kyl ethers having a boiling point of 170 to 250[err]C, kinematic

vi scosity of oF t&ssSotaking the Eyaporjptionngager Efa%‘r%tYib\Rﬂﬁ)‘-‘raéﬁ @$ AQ0e of

é?og;l Lﬁzsglt y§0|gﬁ%ﬁ%ﬁ@ggiﬁ&’fn‘ﬁﬁ&ﬂe A}K{)utyl acetate as 100 and

b)other solvent or solvents.

2. The radiation-sensitive composition adapted for roller coating
‘described in cJ.aim 1, wherein said prepylene glycol alkyl ether
is at least_ one selected £from an;ong propylene glycol n-butyl ether,
propylene glycol phenyl ether, dipropylene glycol methyl ether,
dipropylene glycol- n-butyl ether; and tripropylene glycol methyl

ether.

3. The radiation-sensitive composition adapted for roller coating
described in claim 1, where:l.n said other solvent 1ls at 1easi: one
selected from among propylene glycol monomethyl ether acetate,
propylene glycol monomethyl ether, ethylene glycol monoethyl ether
acetate, ethylene glycol monobutyl ether, ethyl lactate and n-
butyl acetate.

4. The radiation-sensitive composition adapted for roller coating
described in claim 2, wherein said other solvent is at least one
selected from among propylene glycol monomethyl ether acetate,
propylene glycol mono-methyl ether, ethylene glycol monoethyl ether
acetate, ethylene glycol monobutyl ether, ethyl lactate and n-



Fn addition i ti ng unevenness takes place when the .
radi ati oH E mﬁﬁmﬂmm tion of the present invention is wused, there is
provi ded sadvantage that liquid crystal elenent displays

with high quality which do not present yReven bri ght ness can be

manuf actured using a roller coater. -~ Wiile the invention has been
descri bed above with reference to specific enbodinents thereof, it is
apparent that nmany changes, nodifications, and variations can be nade

wi t hout departing from the inventive concept disclosed herein.
Accordingly, it is intended to enbrace all such changes, nodifications,
and variations that fall within the spirit and broad scope of the appended
cl ai nms. 22 What is clained is:
1. Aradiation-sensitive conposition adapted for roller coating, which
cont ai ns aputyloayebata.m xed sol vent conprising a)at |east one selected
from anong propyl ene gl ycol al kyl ethers having a boiling point of 170
to 250t, a kinematic viscosity of 2 ¢St or nore at 25[err]C, and a .

rel ati ve evaporation rate of 10 or | ess taking the evaporation rate of
n- butyl acetate as 100 and propyl ene glycol diacetate and b)other

sol vent or sol vents. 2. The radi ation-sensitive conposition adapted for
roller coating described in claim1, wherein said propyl ene glycol alkyl
ether is at |east one selected fromanong propyl ene glycol n-butyl ether,
propyl ene gl ycol phenyl ether, dipropylene glycol nethyl ether,

di propyl ene’ gl ycol n-butyl ether, ‘and tripropyl ene glycol nethyl



I

=et her . 3. The radiation-sensitive conposition adapted for roller coating
sdescribed in claim1, wherein saidother solvent is at |east one selected
Iron1anong propyl ene gl ycol nononethyl ether acetate, propylene
glycolnnnonethyl et her, ethyl-ene glyco? nonoet hyl ether acetate, ethylene
gl ycol nonobutyl ether, ethyl lactate n- butyl acetate. 4. The

radi ati on-sensitive conposition adapted for roller coating described in
claim2, wherein said other solvent is at |east one selected from anong
propyl ene glycol nononethyl ether acetate, propylene glycol nononethyl
ether, ethylene glycol nonoethyl ether acetate, ethylene glycol nonobutyl
ether, ethyl lactate and n- :
butyl acetate.

ABSTRACT

RADIATION-SENSITIVE COMPOSITION
ADAPTED FOR ROLLER COATING

A radiation-sensitive compositioq adapted £for roller
coating is disclosed, which contains, as a sélvent for the
composition, a mixed golirent of at least one member selected from
the group consisting of propylene glycol alkyl ethers and propylene.
glyé:ol diacéta.te having a boiling point of 170 to 250 C, kinematic
wviscosity of 2 ¢St or more at 25 T and a relative evaporation rate
of 10 dr less taking the evapofation rate of n-butyl acetate as
100, and other solvent or solvents. This composition forms less
uneven coating upon being coated on a substrate by'roller coating.
The propylene glycol alkyl ethers are exemplified by propylene
glycol phenyl e_'ther, tripropylene glycol methyl ether, dipropylene
glycol n-butyl ether, dipfopylenéaglycol.methyl ether, propjiene
glycol n-butyl ether, etc. and other solvents are exemplified by
propylene .glycol monomethyl ether acetate, propyleﬁe glycol
monomethyl e'_t'her, ethylene glycol monoethyl ether acetate,
ethylene glycol monobutyl ether, ethyl lactate, n-~butyl acetate,

etc.



