SPECI FI CATI ON TI TLE OF THE | NVENTI ON
RI'NSI NG SOLUTI ON Background of the Invention
This invention relates to a rinsing solution for |ithography and, nore
particularly, to a rinsing solution fog Iithography which is useful for
di ssolving away or stripping away cured or non-cured unnecessary resists,
anti-reflective coatings, etc. fromsubstrates such as in integrated
circuit elements, color filters, liquid crystal display elenents, etc. or
froma resist-applying apparatus. Li t hographi c techni que has
conventional ly been enployed . for nSPECIRICATION i ntegrated circuit
el ements, color filters, liquid crystal display elenents, etc. I n
manuf acturing integrated circuits or the |like, a positive- or

negative-working resist is ap@#ﬁ@§L§§;@#ﬁgi§ﬁ§hi§§§ directly or after
formng - thereon an anti-refle er renoving a sol vent
fromthe coated |ayer by baking, ingihc EBLU®EbNVE coating is- optionally
formed on the resist film patternw se exposure'is conducted fromthe
coated side using a radiation such as wultraviolet rays, deep ultraviolet
rays, electron beans, X-rays, etc., and the exposed coat is subjected to
devel opi ng procedure to for BREkgEeRaAd Part ke ntoveidigfove- descri bed

procedure of <coating a resist or the |like is conducted by enploying a
known

This invention relates to a rinsing solution for
lithography and, more particularly, to a rinsing solution for
lithography which is useful for dissolving away or stripping away .
cured or non-cured unnecessary resists, anti-reflective coating; .
etc. from subs‘éfrates such as in integrated circuit elements, color
filters, liqﬁid crysfal display elements, etc. or from a
resist-applyihg apparatus.

Lithographic technique has conventionally been employed
for manufacturing integrated circuit elements, colorx filters.
liquid crystal display elements, etc. In manufacéuring
integrateg.circuits or the like, a positive- or negative-working
resist is appiiéd onto a substrate directly or after forming
thereon An'antiéxeflectivé éoating and, after removing a solvent
from the. coated layer by baking, an anti-reflective coating is
optionally formed on the resist f£ilm, patternwise exposure is
conducted from the coated side using a radiation such as
ultraviolet rays, deep ultraviolet rays, electron beams, X-rays,
etc., and the exposed coat is subjected to developing procedure
to form a resist pattern. The abové-described procedure of

coating a resist or the like is conducted by employing a known



one sel ected from various known nethods such as spin-coating,

roll er-coating, reverse roller-coating, cast coating, doctor coating, dip
-coating, etc. In manufacturing, for exanple, integrated circuit elenents,
sptn coating nethod is mainly enployed,as a resist-coating method. In the
spin-coating nethod, a resist-formng solution is dropped onto a
substrate, the dropped resist solution is then cast toward the periphery
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there arises a problemthat a part of the'resist-formng solution runs to
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in nmore thickness at the periphery of the substrate than in the rest of
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Spi n-coati ng ne a resist can atinere to unnecessary and
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manuf acture of integrated circuits using an anti-reflective coating

bet ween t hdysubtatior chhtihemubsdgiadte ,| with exdessaneésist rEérming seluaddbnng
must be renoved after formation of a pattern. On the other hand, the
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of such  nowever, there arises a problem that a part of the’resist-forming
solution runs to the backside of the substrate, or that the
resist-forming solution remains in more thickness at the periphery
of the substrate than in the rest of the substrate, which is called
bead formation. So, it is necessary to remove unnecessary resist
from the periphery or backside of the substrate or to remove the
bead. The same applies to manufacture of color filters, liquid
crystal display elements, etc. In other coating methods than the
spin-coating method, too, a resist can adhere to unnecessary and
undesirable pq:_'tions as with the spin-coatingmethod. 1Inaddition,
with manufacture of integrated circuits using an anti-reflective
coatiﬁg between the sﬁbstraté and the resist layer, the anti-
reflective coating must be removed after formation of a pattern.
On the other hand, the resist-forming solution adheres to the
coating apparatus, and it must be washed prior to the next use
thereof. A rinsing solution comprising an organic solvent has
been considered preferable for removal or delamination of such

resist or anti-reflective coating, prevention of bead formation



resist or anti-reflective coating, prevention of bead formation

and, further, washing of a coating apparatus, and hence rinsing solutions
-consi sting of an organi c sol vent al one has been enployed (for exanple,
Japanese Exam ned Pat ent Publicationlwﬁ H4-49938). These rinsing
solutions are still required to acquire nore inproved solubilizing or
stripping properties for a resist or an anti-reflective coating.

On the other_hand, it has been proposed in Japanese Unexam ned Patent
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shows a preferable rinsing effect of shortening the tine required for
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and which further satisfies requirenent for safety against fire and in
handl i ng. imewreeed isedaibidiizdinggos @ irinning peapesitiesaferid resddl erery
satisfy these re Summary of the Invention

| renents.
It is an o%‘f"é’cfr%ﬂ??\gf‘ﬁ’r e%°é’rﬁiq%ve_nt ion to provide a rinsing solution
uh ch does nol hays Whe apdi deetd) Pe¢ dElLObden PRLOBSBAOU 098onese

solubilizing or stripping properties ant1 - ective thin

formed frophevaninedpatent PublicazivhlNos 455188508 CH6S690R0H6-148896,
anti-reflective thin filmformed froman organic solvent solution, and
whi ch i npogtes. | s §ogg\ng@ranﬁi-mﬁ§4q¢g:ive coating from an aqueous solution

and, in recent years, agueous solutions have increasingly been
used to form anti-reflective coating. It has also been desired
to provide a rinsing solution which shows a preferable rinsing
effect of shortening the time required.for dissolving away the
anti-reflective £ilm formed from the aqueous solution and which
further satisfies requirement for safety against fire and in
handling. Conventional rinsing soclutions, however, faill to

completely satisfy these requirements.

Summary of the Invention

It is an object of the present invention to provide a
rinsing solution which does not have the above-described defects,
which shows good solubilizing or stripping properties for an
anti-reflective thin f£ilm formed from an agueous solution as well
as for a resist or an anti-reflective thin film formed from an
organic solvent solution, and which imposes less danger of causing
fire and therefore can be easily handled under the regulations

of the Fire Services Act.

Other objects, features and advantages of the present



fire and therefore can be easily handl ed under the regulations of the Fire

Ser-vi ces Act. O her objects, features and advantages of the present
4 i nvention will beconme apparent fromthe detail ed description of the
preferred enbodi nents of the invention tp follow As a result of

I ntensive investigations, the inventors have found that there can be
obtained a rinsing solution by adding water to a water-soluble organic
sol vent having itself conventionally been used as a solvent or a rinsin
liquid for rigsiexttsiam widilt becomeecapparentayiaom tihvei datahded drgqmiption of”

dissolving or stripping ability on the resists or the _anti:reflective
| ayers t harthe RFeferxet arcdimentss oénthy S‘?"Sf‘tyﬁaf:@r%gé‘%‘ﬁr e organic
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the Fire Services Act, thus having achieved the present invention based on

the findi ngsto Ehaiatiet - soll@bileeseganic rscdtenin havdnigdétself i easivantisinallwn
for lithographic process, which conprises a honpbgeneous. solution of a
wat er - sol ublzeen gused as| desolypatuw@Tera rinsing liquid pEeL; Fegists or
Description of the
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been used as solVent rinsing solutions _
than a solution consisting essentially of a water-soluble organic

solvent alone, which has an increased flashing point due to the
co-presence of water and imposes less danger of causing fire and,
therefore, which provides improved handling safety under the
regulation of the Fire Services Act, thus having achieved the
present invention based on the findings. That :f.s, the present
invention provides a rinsing solution for lithographic process,
which comprises a homogeneous solution of a water-soluble organic

solvent and water.

Detailed Description of the Preferred
Embodiments of the Invention
As the water-soluble organic solvent, those water-
miscible organic solvent can be used independently or as a mixture
of two or more that have been used as solvents or rinsing solutions
for resists or anti-reflective coatings. Examples of the
water-soluble organic sclvent to be used in the present invention
include propylene glycol alkyl ethers, propylene glycol alkyl
ether acetates, ethyl lactate(EL), methyl ethyl ketone, methyl

isobutyl ketone, acetone, etc.



for resists or anti-reflective coatings. Exanpl es of the water-soluble
organi c solvent to be used in the present invention include propylene

ol ycol al kyl ethers, propylene glycol alkyl ether acetates, ethyl

| actate( EL), nethyl ethyl ketone, nethyl _isobutyl ketone, acetone, etc.
As the above-descri bed propyl ene glycol a"'-l’kyl ethers, there are
illustrated, for exanple, propylene glycol nononethyl ether (PGVE),

propyl ene gl ycol nonoethyl ether (PGEE), propyl ene col rnonopr opyl
ether, etc. and, as Asethe oppbﬁhedwqtbbeﬁl R¥PPYEERer 95&'@95& adknlhgthens
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conbi nati'on wth water. A preferred content of water in the rinsing
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for a mxture of PGQVE and PGVEA (70 by wei ght) 100 parts by wei ght or

| ess anount ofr VBGEER dmd I-H;l\mm(taureepraifeEﬁﬁ and PGQVEA (50: 50 by weight),

and 55 parts by weight or [|ess anmount of water for EL. Additionally, wth

met hyl i sobutyl In the present invention, the aforesaid water-soluble
organic solvent is used in combination with water. A preferred
content of water in the rinsing solution varies depending upon
the solvent to be used in combination, thus not being described
in a definite manner. However, as a general guide, water is used
in an amount of 0.5 to 200 parts by welght per 100 parts by welght
of the water-soluble organic solvent, with 0.5 to 100 parts by
welght being preferred. With respect to particular specific
examples of the solvents, 25 parts by weight or less amount of
water i1s more preferred for a mixture of PGME and PGMEA (70:30
by weight), 100 parts by weight or less amount of water for amixture
of PGEE and PGMEA (50:50 by weight), and 55 parts by weight or
less amount of water for EL. Additionally, with methyl isobutyl
ketone, when water content exceeds 2 parts by weight, separation
of water and methyl isobutyl ketone f£rom each other tends to take
place, thus water being preferably used in an amount of 2 parts
by weight or less than that.

The rinsing solution of the present invention may be

applied to any of known positive-working resists, negative-



ket one, when water content exceeds 2 parts by weight, separation of water
and net hyl isobutyl ketone fromeach other tends to take place, thus water
- being preferably used in an anount of 2 parts by weight or |ess than that.
The rinsing solution of the present ing@ntion may be applied to any of
known positive-working resists, negati ve- working resists and
anti-reflective coatings. As typical exanples of the resists to which
the rinsing solution of the present invention is applicable, there are
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pol yvi nyl cinnamate), a'resist containing an aromatic azi de conpound or a
conbi nat i odnesfsuic hszedesisliccompri sizigle quoinpmediazide photeaensitizer
conpound), a resist containing a diazo resin, a Ehotopol neri zabl e
conposi t i oandcn glkiadd -selubdetFemlpandne chepdraldiysampt b bed reghsduand and
a chemcally anplified negative-warking resist. The above-d ribed
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conprising the quinonedi azide sensitizer and the al kali-soluble resin are
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composition containing an addition-ﬁolymerizable unsaturated
compound, and a chemically amplified negative-working resist.
The above-described resist material comprising a
quinonediazide sensitizer and an alkali-soluble resin is a
preferred resist to which the rinsing solution of the present
invention is applied. Examples of the quinbnediazide sensitiiers
and alkali-soluble resins used for the resist materials comprising
the quinonediazide sensitizer and the alkali-soluble resin are
i1llustrated below. That 1s, as the quinonediazide sensitizers,
there are illgstrated 1,2-benzoquinconediazide-4-sulfonic acid,
1,2-naphthogquinonediazide-4-sulfonic acid, 1,2-
naphthoquinonediazide;s-sulfonic acid, esters or amides of these
sulfonic acids, etc. and, as the alkali-soluble resins, there are
illustrated polyvinyl phenol, polyvinyl alcohol, copolymers of
acrylic acid or methacrylic acid, novolak resins manufactured from
one or more of phenols such as phenol, o-cresol, m-cresol, p-
cresol and xylenol and aldehydes such as formaldehyde,

paraformaldehyde, etc.



1, 2- napht hoqui nonedi azi de- 4-sul foni c aci d, 1, 2-

napht hoqui nonedi azi de-5-sul fonic acid, esters or amdes of these sulfonic
.acids, etc. and, as the alkali-soluble resins, there are illustrated

pol yvi nyl phenol, polyvinyl alcohol, caopolynmers of acrylic acid or

met hacrylic acid, novol ak resins manufattured from one or nore of phenols
such as phenol, o-cresol, mcresol, p- cresol and xylenol and al dehydes
such as fornaldehyde parafornaldehyde etc.
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anti-reflective coating to which the rinsing solution of the present
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organi c materi al ¥ bedgatlgﬁedn As suchamg;;;gﬁlggtéggdcggéifg, ngre

are those ¢€xposed to ra i and a resin g g P
capable of being decomposed in the presence of an acid to generate
an alkali-soluble group such as a phenolic hydroxyl group or a
carboxyl group and those which comprise an alkali-soluble resin,
a cross-linking agent and an acid-generating ‘agent.

On the other hand, as the anti-reflective coating to which
the rinsing solution of the present invention is applicable, any
anti-reflective coating that comprises an organic material may
be employed. As such anti-reflective coating, there are Ehose
which are formed from an organic solvent or an agqueous solution:
for example, polyamic acid or polybutenoic acid to which a dye
is added (U.S.Patent No.4,910,122), copolymers to which a dye is
added (e.g., Japanese Unexamined Patent Publication No. H6-118656 .
etc.), graft polymers obtained by grafting a dye or the like to
maleic anhydride polymers, itaconic anhydride polymers,
polyacrylate or polymethacrylate (U.S.Patent Nos. 2,751,373,
2,811,509, 3,763,086, 3,854,946, and 4,609,614), a reaction

product of a polymer having anhydride groups with an aminoaromatic

chromophore (U.S.Patent No. 5,294,680), a composition comprising



which are forned from an organi c sol vent or an aqueous solution: for
exanpl e, polyam c acid or polybutenoic acid to which a dye is added

. (U. S Patent No. 4,910, 122), copolyners to which a dye is added (e.g.,
JapaneseUnexam nedPat ent Publ i cati onNo. _H6-118656, etc.), graft polyners
obtained by grafting a dye or the like*™ o nualeic anhydride polyners,

I taconi ¢ anhydride polyners, polyacrylate or polynethacrylate (U S. Patent
Nos. 2,751,373, 2,811,509, 3,763,086, 3,854,946, and 4, 609,6614), a
reaction B Haker-5p1able| Bavemetaandga MteR 131U Ie perfilgrafarboxylic
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Publ i cati on No. H5-188598), a solution of organic alkali solution such as
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(Japanese Unexam ned Patent Publication No. H6-69120), a conposition
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fluorine-containi sur fact gnt J?ﬁ ese gﬁ_fenx%m' ngd Pat ent _Publ i cat.i on No.
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pol ynmer (Japanese Patent Application No. H8-129056), etc. Presence of
wat er in tEerfiludnealikylgarbexyhigceoidanes wirganipeamjnesand podawvilingd

serves to provide ood_affinity for a film,6 forpmed from ueo
sol ution (&ﬁﬁ%fg’ti% e?ﬁﬁpﬁ’@e§?ralpla)t}en§n@9911°at on k°‘ #7-£316567, a

composition comprising a perfluoroalkylsulfonic acid, an organic

amine, polyvinylpyrrolidone, and a water-soluble alkylsiloxane
polymer (Japanese Patent Application No. H8-129056), etc.
Presence of water in the rinsing solution in accordance with the
present invention serves to provide a good affinity for a £ilm
formed from an aqueocus solution (contact angle being small), and
hence good rinsing effect can be obtained for an anti-reflective
coating formed from an aqueous solution as well.

Application of the rinsing solution of the present
invention wil.l' be described below by reference to a process for
forming a resist pattern. First, a resist solution is coated on _
a silicon substrate, a glass substrate, etc. having optionally
been pre-treated, according to a conventionally known coating
method such as a spin coating method. An anti-reflective coating
is optionally formed before or after coating of a resist on a
substrate. Inspincoatingmethod, for example, bead of the resist
or the anti-reflective coating tends to be formed along the

periphery of the substrate. However, a resist layer or an



hence good rinsing effect can be obtained for an anti-reflective coating
formed from an aqueous solution as well. Application of the rinsing
.solution of the present invention will be described below by reference to
a process for formng a resist patterng First, a resist solution is coated
on a silicon substrate, a glass substrgte, etc. having optionally been
pre-treated, according to a conventionally known coating nethod such as a

spin coating nethod. An anti-reflective coatin i s_qptiopally forned
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peri phery under rotation to thereby increase fluidity of the bead. In
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SubStTale | 3 SbakEd ol RAT e QafalfaPrRbeat Rl SIP YRS B) VAN

thus a resi
patterned resist formed by exposure and subsequent development

may be removed in a wet manner by using this rinsing solution.

The resist coated on a substrate is prebaked, for example,
on a hot plate to remove the solvent, thus a 'resist'layer of usually
about 1 to 2.5 microns in thickness being formed. Prebaking
temperature varies depending upon the kind of solvent or resist
used but, usually, prebaking is conducted at about 20 to about
200 C, preferably about 50 to about 150 T. The thus prebaked
resist is then subjected to patternwise exposure, optionally
through a mas]; ., using a known irradiating apparatus such as a high
pressure mercury lamp, a metal halide lamp, a super-high pressure
mercury lamp, a KrF excimer laser, a soft X-ray irradiating
apparatus or an electron beam inscribing apparatus. After the
patternwise exposure, after-baking is optionally conducted in
order to improve developability, resolution, shape of pattern,
etc. Then, development procedure is conducted to form a
patterned resist. Development of the resist 1is ordinarily

conducted by using a developer utilizing the difference in



‘about 1 to 2.5 microns in thickness being forned. Prebaking tenperature
vari es dependi ng upon the kind of solvent or resist used but, usually,
_prebaking is conducted at about 20 to about 200 [err]C, preferably about
50 to about 150 [err]C. The thus prebakﬁﬁ resist is then subjected to
patternw se exposure, optionally through a mask, using a known irradiating
apparatus such as a high pressure nercury lanp, a netal halide lanp, a
super-high pressure. nercury |lanmp, a KrF _exciner |aser, a sqoft X-ra

i rradi ati ng SOARPAAAEYsO5 SXPOIFL ALSRS BRPPASEXRPRFEY AT gqfs a ﬂf’%{‘anFhe
patternw se &1 2 i NGy d | JHEh§EdTht YHetnbe

| mprove devg?éggzélil]ﬁlyjﬁ LFSEB?%I'O%A éﬂgép%ko péa%iteggg,ﬂ e?c. jSI'l{]en, °

devel opnent g, forr eRanplEd antadiiddasfisopatich @eda Watiest-containing
Devel opnent of the resist is ordinarily conducted by using a devel oper
utilizing tisolditifosr encefin sodium hydroxide, tetramethylagmonium

solubility of exposed areas and non-exposed areas for a solvent or an
al kal i sol utiysiroxidie{TMAH aPEnEDBedék®pi ng sol ution, there may be used,

for exanple, an aqueous.solution qr a water-containin | 0 :

sodi um . hydrox adk S8t B SagRA a APt oA SR P AT AL Ver deReTRpRE

A coating appaaitisr YHedahel - £821bBY1TECcRPMEg His ¥HL b teEtY, Hay! e
anti-reflective coating on the substrate, may be reused for coating a

di fferent cosdusefl €omposatinmm a ENffexanplamating composhtian; afur exampdeti ve

coating conposition after coatin a resist conposition, coating another
resi st conpdin Featingean a@Gé-rP-’ﬁglé%iVés‘?%ﬁtw@§§9?ﬁéﬁ108raf:m cegting

resi st comosild it YonPositibh)9odlehy' anStASS Fasl i Uobb AV ek 2T
coating one resist composition, or coating a resist composition
after coating an anti-reflective coating composition. In such
cases, the coating apparatus is to be washed prior to its use for
coating different coating composition, and the rinsing solution
of the present invention can effectively be utilized in such cases
as well.

The present invention is now described in more detail by
reference to Examples and Comparative Examples which, howéver,
are not construed to be limited at all.

Exam 1 '

The following gquinonediazide sensitizer and novolak resin
were used in such amounts that 24 parts by weight of quinonediazide
sensitizer was used per 100 parts by weight of novolak resin, and
thg resulting mixture was dissolved in a solvent of propylene
glycol monomethyl ether acetate (PGMEA) to prepare a solution
containing 25 wt % of these solid components, thus a resist

composition being prepared.

Quinonediazide sensitizer: esterification product between 2,



cases, the coating apparatus is to be washed prior to its use for coating
different coating conposition, and the rinsing solution of the present
.invention can effectively be utilized in such cases as well. The
present invention is now described in nof e detail by reference to Exanples
and Conpar ative Exanpl es which, however,” are not construed to be limted
at all. Exanple 1 The foll ow ng qui nonedi azi de sensitizer and
novol ak resin were used in such amounts_that 24 garts b

i ght of
qui nonedi azi de sensitizer was used per do%-parte B?hKEFéﬁ$%532988SPBRe
resin, and the resulting m xture was di$€glfg§_ﬁ ﬁt§9+¥?35n83195¥3¥L§Qe
U

gl ycol nononet hyl ether acetate (PGVEA) prepare a Sso I'on- contalning
25 Wt % of these solid conponents, thus §ui€§ﬁ?i cEyPaEd t i on bei ng

pr epar ed. Qui nonedi azi de sensitizer: esteritfication product between 2,
3, 4, 4' -t et r ahwNbvoddle xegiinenone polycondensation product detween a
1, 2- napht o- qui nonedi azi do- 5- sul f onyl

chl ori de Novol ak resin: pSiFLaTee 5ol GReEPSJRRE DI RREN a
m xture of mcresol and p-cresol (6/4) and

f or mal dehyde The t hus- pr epar ed (F€4)s PR FBFRRERYHRs spi n- coat ed

Orenaked < hen pr oehes SR EEGpAen LAUEK Snite i dd B Spghe e

to forma rasusinthysilideidutmittdte 1o at khickneesl 6f 2.64m after being
prebaked, then prebaked on a direct hot plate at 100 C for 90
seconds to form a resist layer. Additionally, in this Example,
thickness of the resist layer is greater than is usually employed
for the purpose of conducting solubility test.

The thus-formed resist layer was subjected to solubility
test using rinsing solutions 1-(1) to 1-(5) shown in Table 1
consisting of a mixed solvent (solvent A) of propylene glycol
monoethyl ether (PGEE) and propylene glycol monomethyl ether
acetate (PGMEA) (5:5) énd.water according to the sdlubility test
described below to obtain the results tabulated in Table 1.
(Solubility test)

0.03 m.'_l..of each rinsing solution was dropped on the resist -
layer, and a time (in sécond) necessary for the underlying silicon
surface to be bared was measured. Thickness of the resist layer
LAJ was divided by the time to determine solubility speed LA
/sec).

Comparative Example 1
The same procedures as in Example 1 were conducted except

for using a water-free rinsing solution consisting of solvent A

alone as the rinsing solution to obtain the results shown in Table
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7400

Seen

gl ycol

silicon

nmononet hyl

consisting of a nixeg solvent (solvent A) of propylene
ether (PGEE) and pro ;

acetate (PGQVEA) (5:5) and water according to the solubility test
bel ow to obtain the results tabulated in Table 1.

et her
descri bed

(Solubility test)
¥ach rinsing solution was dropped on the resi st

| ayer, and a

surface to be bared

(A) was divided by the tine to

/sec). Conparative Exanple 1 The
€S as I n Exanplje I Were conduct ed except Tor jusing a
iNsi ngf sSRlngimn [consFermadaafionobfeRindingl one | a3lisdwl vimsing
obtain the resulits shown in Tabl e :
Solution TabBeletion No., of Ri ngi ngSpeed
of Rinsing DISSOrvimg —SotutTom Ay
Spedd Solvent A wat&ol vent| AlH/sec) ter
(parts by arts by
wei ght) fpapts by pagts by 2.5.
weight) weilght)
1-(1) 100 2.5 7400
1-(2) 100 5 8800
1-(3) 100 3.5 9500
1-(4) 100 10 10000
1-(5) 100 15 10100
1-(6) 100 20 9300
1-(7) 100 30 9400
1-(8) - 100 50 8100
1-(9) 100 100 6800 .
Comparative 100 0 5300
Example 1

As is apparent from the results shown in Table 1, it is

that

dissolving

speed is

remarkably increased by

incorporating water in the mixed solvent composed of PGEE and

PGMEA.

Example 2

The same procedures as described in Example 1 were repeated



1-(2) 100 5 8800 1-(3)
100 3.5 9500 1-(4) 100
.10 10000 1-(5) 100 15
10100 1-(6) 100 20 9800
1-(7) 100 30 13 9400 1-(8)
100 50 8100 1- (9) 100
100 6800 Conparative
5300 Be#aaRt for using a mixed gphueakt “F‘P%‘fﬁ‘%‘h@)r e&vmp%m gi¥eRdol e
1, it is seen t | e afl y S
ncor por at TRPRBRAIY] ¢ obke (PO oSiq 75, Loy BRRER"EE e gqsyent

Exanple 2 2 to obtd¥h saf@ﬂys%q%gugﬁawasiﬁeq-awaed in Exarml e 1 were
r epeat ed except for using a m xed

sol vent (solvent B) of propylene glycol nDnonethyI et her (PGVE) and PGVEA
(7:3) in place of the solvent A to obtain the results shown in Table 2.

Cowparativé&ﬁﬂe&xﬁﬁizﬁ_ﬁzémglﬁ;ﬂhe sanme procedures as described in Exanple 1

were conducted ex t for usi ri nsing,sol ut.i o §_ \ﬁaamp eI ne not

mxed with water t btsé‘f’\‘? t?f"e"‘?ee@{ﬁﬁ% BRoveS T were

Tabl e 2 conducted except for using as rinsing solution solvent B alone

not mixed with water to obtain the results shown in Table 2.

Table 2
No. of Rinsing Fprmulation of Rinsing Dissolving
Solution Solution Speed
Solvent B | Water (A/sec)
{parts by parts by
weilght weight)
2-(1) 100 5 13100
2-(2) 100 10 13600
2-(3) 100 15 13000
2-(4) 100 20 12000
Comparative 1Q0 0 11200
Example 2

As is apparent £from the results shown in Table 2, dissolving
speed is increased as in Example 1 by incorporating water in the

mixed solvent of PGME and PGMEA.



- No. of Rinsing Formul ati on of Ri nsing Di ssol vi ng Sol ution

Sol ution Speed Sol vent B Wat er
. (Al'sec) (parts by parts by

wei ght wei ght) 2-(1 14 100 5

13100 2-(2) 100 10 13600

2-(3) 100 15 13000 2-(4)

100 20 12000 Conparative 100

0 Exampde 3 Exanpl e 2 As is apparent fromthe results

h i Tabl 2, i | vi d i i i Ex |
oo borat | ng vt de FankcbareRiTEs 14, 4n ERAREIE D eksiapeaten Bkept
14 Exanplegr3using etxgy*lf 1%%%1:@“&%)?5‘%&;{:'19&%& ReEX8IPLRL 1a WIS eh@&%%ﬁgg

except for using éthy actate ( in ace of solvent A and enpl Oyi

t he m xi ngthet mAxinakgowatios Tehoéwn 3in (Fabliai3 tdobtesii thes r@smultisn shalvhe 3.

Conparative Exanple 3 The sanme procedures as in Exanple 1 were
conduct ed dnc8pblef 3 using EL alone as a rinsing solution to obtain the
results shown in Table 3 Table 3

Comparative Example 3

The same procedures as in Example 1 were conducted except
for using EL alone as a rinsing solution to obtain the results

shown in Table 3

Table 3
No. of Rinsing Formulation of Rinsing Dissolving
Solution Solution - Speed
A
EL Water (A/sec)
{parts by (parts by
weight) weight)
3-(1) 100 10 6100
3-(2) : 100 20 5800
3-(3) 100 40 3900
Comparative 100 0 : 2800
Example 3

As 1s apparent from the results shown in Table 3, dissolving

speed 1s increased by incorporating water in EL.

Example



No. of Rinsing Formul ati on of Ri nsing Di ssol vi ng Sol ution

Sol ution Speed EL Wat er
. (Al'sec) (parts by (parts by
wei ght) wei ght) 3-(1) 15 100 10
6100 3-(2) 100 20 5800 3-(3)
100 3900 Conparative 100 0

40
2800 - Ex I is_apparent. fromthe results shown in, Table
2 i ssol vi mg T spekd Fempert i TS T ERGL et e tee e Costind o 4
A i : o . o Lo ¢ b

nerontoor | AP B QL BN acy Qe sR St SprRLaLaRGne! 4 fikts Y

per f | uor ooypresildiouf pryflucodztanesulfondicgltidof 0 23anpacetpnedighs 004
part by weight of a water-soluble alkylsiloxane polyner

(Pol yf | ow KAE 225amipgathancly ed . 09¢ paDUebyhwedght ofid 20waksr psolebly
wei ght of pure vva:gffg was spi coated on a 4-inch silicon substrate, baked

at 90 [err]|&H6tS %ndg"gmef’or Bobrblowith~44% | ecPROULRGEEFRS. E¥EN
o L Ao LA AR, Mia STl I SRIREOULE UG/ G55,
contact angt&stad bh 4 e iaghi sirfdAckurveteadti, Wandd eIt & Yor 90 seconds
to form a 650A anti-reflective coating. Each of the rinsing
solutions in Examples 1 to 3 was dropped on the surface of this
. anti-reflective coating. All of the rinsing solutions showed
émall contact angles with the anti-reflective coating immediately
after being dropped thereon, and the rinsing sclutions showed such
a good affinity for the anti-reflective coating that smooth
dissolution was attained in comparison with water-free rinsing
solutions.

As has been described hereinbefore, the rinsing solution
of the present invention prepared by adding water to a water-
soluble organic solvent has the advantage that, in comparison with
the conventional rinsing solutions consisting of water-soluble
organic solvenj:s alone, there can be obtained more increased
dissolving aﬁ’i}.ity for resist layers, anti-reflective coatings,
etc. and that the rinsing solution has such a good affinity for .
a layer formed from an aqueous solution that smooth dissolution
of the layer can be attained.

In addition, presence of water in the rins.ing solution
serves to increase the flashing point of the rinsing solution,
which permits easier handling under regulations of the Fire

Services Acts and in its production site or factories where it



after being dropped thereon, and the rinsing solutions showed such a good
atffinity for the anti-reflective coating that snooth dissolution was
.attained in conparison with water-free rinsing solutions. As has
been descri bed hereinbefore, the rinsing solution of the present invention
prepared by adding water to a water- sol uble organic solvent has the
advantage that, in conparison with the conventional rinsing solutions
consi sting b$ waedr-sol uble organic solvents alone, there can be obtained
nore increased dissolving ability for resist layers, anti-reflective

coatings, etc. an¥bipgitheinyentionhashagndescsined gbgvestdhrereresce or

a layer for [ YO LUt | t Qt S ti o f _the
| ayer can bgggsts{eéﬁ rr?ej'?e &ﬁ?@n?% t&&éfg? lfdrrlﬂ 6?;%%%@%% é%?&ar\l}n? w&ges,
rinsing sol ybh9R1caRLYRS, ldhd FareateohSecdnh 3ehnAge R tHo Y dkParti Ry £lom
solution, which permts easier handling under regulations of the Fire

Servi ces Actheadmviemtiive pombert odisclesed heredni esAokerdingly, it is
16 i s used. Wil e the invention has been descri bed above with
reference #Btopaefs o csRFiadent 31ihefach, changesyppaedificasidonany and

changes, npdification n riations,can_b de without departing, from
t he inventivgriSﬁggﬁF gpgglggg “gféfﬂ.tﬁ$c58£ﬁ¥ﬁg 1 broa s?&?%nﬁ%dth?o
embrace al hppaH@ha ehafgss. nmodifications, and variations that fal
within the sprrit and broad scope of the appended cl ains.



17 What is claimed is: 1. A rinsing solution for |ithography,—which

cenpri ses a honogeneous sol ution of a water-soluble orga t and
wat er . 2. The rinsing solution for |ithography as anm &w ﬂ’lmmfn
1, wherein said wat er-sol ubl e organic Bblvent is at |east*one

from anon ropyle e ycoI al kyl ethers, propylene glycol alkyl et Rer *
acetates,%g{)arﬁ/ Prét'hyl et hyl ketone met hyl isobutyl ketone and

acet one. [ [ f ép% p hféhd ' [

claim 2, lwher ei n sal dg ﬁe@éﬂﬁeegfggélﬂéb @ﬁ Iw Eﬁ%?ggg? 4

pr opyl ene mymagEnedusyso bititin 6fch pa ey £6EuLY eebaﬁuﬂdoleatelw and@eRlitake.
The rinsing solution for lithography as described in claim3,

mhereln sai d propyl ene glycol alkyl ether is propylene gl ycol nnnonefhyl
et her and said pr lLyc | k acet .S |_.epe ql ycol
nonomet hylzset her @g%%gpgig q'ut%'”yrkg ﬁ%%&a? Al gﬁsfgﬁﬁ%\éﬁﬂ%é‘aﬁﬂﬂy as

described j h \iietdin %u\mw&e}é@ﬁb&@@eg@a&g %39.9511@' k&' a%t %%s'ts one
propyl ene egcoI nonoet hyl et her and sai d propyl ene glycol al et her

acetate |$elpmzngd efwony| 3mang npropyléyée gliesl aakkpl cethefis, pro‘ﬂg&enlensu ng
sol ution for | it hography as described in claim 2, wherein said
wat er - sol bt Q&%i? %mceits“@tsnyﬁthxétleﬁcéate.methylw@ﬂ Ketoge.

sol ution f r| i a&gf_%gac PciFg)?cl aim 1, which is used for

di ssol vi ng or BP-or an anti-reflective coati ng.

3. The rinsing solution for lithography as described in claim

2, wherein said water-soluble organic solvent is a mixture of

propylene glycol alkyl ether and propylene glycol alkyl ether
acetate.

4. The rinsing solution for lithography as described in claim
3, whereiln said propylene glycol alkyl ether is propylene glycol

moncmethyl ether and said propylene glycol alkyl ether acetate
is propylene glycol mononiethyl ether acetate.

5. The rinsing solution for lithography as described in claim
3, wherein said propylene glycol alkyl ether is propylene glycol
monoethyl ether and said propylene glycol alkyl ether acetate is
propylene glycol moncmethyl ether acetate.

6. The rinsing solution for lithography as described in claim

2, wherein said water-soluble organic solvent is ethyl lactate.

7. The rinsing solution for lithography as described in claim
1, which is used for dissolving or stripping away a resist layer

or an anti-reflective coating.



