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Rinse liquid for |ithography and nethod for formng
resist pattern using sane Technical Field 5 The
present invention relates to a rinse solution
conposition, nore in detail to a rinse solution for
l'i thography wused preferably and suitably in a
devel opnent process of a photosensitive resin
conposition applied for a manufacturing of a
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paditdraougAingNdame0 a pattern form ng nmethod using this
rinse solution. Background Art In the various fields
such as manufacture of a 15 sem conductor integrated
circuits such as a LSI and a display face of a FPD

Teghepapat Fd81l8f a color filter and a circuit substrate
of 0 and_so on

, r exanple, a thernpal head, . .
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conposition is used to forma resist pattern. O
phbhesenphtiveenssin vommogiosidn applikd dopoainamnfacturing

conprising an al kali-soluble resin and a conpound
of yamisiayluct quuideyicedi azf bet pangl skisplay (FPD) such as
hot osensi ti zi agent js w del 5 used, By the way,
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frner rn the mcroelectronic dévice nmanutacturing
trade as a result of highly integrating tendency and

a hi gh speed tendency
Background Art

In the wvarious fields such as manufacture of a
semiconductor integrated circuits such as a LSI and a display
face of a FPD, preparation of a color filter and a circuit
substrate bf, for example, a thermal head, and so on,
photolithography technology has so far been employed for
forming microelements or for conducting fine processing. In
the photolithography method, a positive- or a negative-working
photosensitive composition is used to form a resist pattern.
Of these photosensitive compositions, a composition
comprising an alkali-soluble resin and a compound containing
a quinone diazide group as a photosensitizing agent is widely
used.

By the way, a design rule is requiring recently a
micronization from a half micron to a quarter micron or further
finer in the microelectronic device manufacturing trade as a

result of highly integrating tendency and a high speed tendency



1 of alLSI. In order to respond to further

m croni zation of such design rule, |ight-exposure

sources so far applied such as a visible light or a
near ultra violet |ight (wavel ength, 400 to 300 nm
is not enough and then it is becom ng necessary to 5
apply a deep ultra violet light such as KrF exiner

| aser (248 nn), ArF exiner laser (193 nn) and so on
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sources Wi th shorter wavel engths 1s being proposed

vidiible Lsghti or pd atdaceubra vigidt expsistr Gvadelerfgth, 400
In order to respond to a mcronization of this design

to HM) nm) disonoteemougheaanddihercdripdsi becomihgche¢assary to
used as a photoresist upon fine processing is being
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requi red for a photosénsitive resin conposition at the

ssagh.t i Mrhafd foxeGhethéallitrgddghyedppbeegsenssinye these
resin conposition' is being proposed as a

Lighot -osxpesure espesces2Wicdnpebpriten haxMelgengtgls is being
resolution, which is sensitive to a_radiation of

PraRpsted %éiseﬁﬁﬁﬁ. inj pEACELPS @%childdahty exnaAyge seurce.

hotpsensitive resi.n comuosi ti.on .i.s ady ageaqus . t hat
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generated by irradiation ZSpof radi ation from an aC|cf

phyiferdi a1y O FIRG pebtaksedg Nst be€inghesiGited to be one

anplified photosensitive resin conmposition, it is

having a higher resolution. In addition besides the
resolution, an improvement of performance such as a sensitivity,
a pattern form, an accuracy of image dimension and so on is
also required for a photosensitive resin composition at the
same time and "a chemically amplified photosensitive resin
composition" is being proposed as a photosensitive resin
composition having high resolution, which is sensitive to a
radiation of shorter wavelength. Since this chemically
amplified photosensitive resin composition is advantageous
that a high sensitivity can be obtained by a catalytic image
formation process by an acid, which is generated by irradiation
of radiation from an acid generating compound contained in the
chemically amplified photosensitive resin composition, it is
replacing a photosensitive resin composition so far applied
and is being prevailing.

However as a micronization is proceeding as described
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repl aci ng a photosensitive resin conposition so far
applied and is being prevailing. However as a
m croni zation is proceedi ng as described 2 above, a
probl em of inclination of a pattern or peeling-off of
a pattern after devel opnent in |ithography process is
becom ng obvi ous. These problens of inclination of a
pattern and peeling-of f of a pattern tend to be
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substrate. = According to this nethod, it is possib
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substrate 15 becones snaller as the mcronization is

improceadi agn. adYe s hee WByrce s arh\a ireslistaandnadudstrate
pattern or peeling-off of a pattern take place after
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follows. |t neans_that a devel opnent treatnent of
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resist pattern. At this tine pure water is wdely
Howsedrasthdre risnaelimit to solve the problems by this method
since a contacting area between a resist pattern and a substrate
becomes smaller as the micronization is proceeding.

BY the way, causes why inclination of a pattern or
peeling-off of a pattern take place after development in
lithography process are known to be as follows. It means that
a development treatment of a photoresist is conducted after
exposure to light of the photoresist. After the development,
a rinse (or cleaning) of a pattern by a rinse solution is
conducted to wash a developing solution off from the resist
pattern. At this time pure water is widely used as the rinse
solution. However a surface tension of the pure water to be
used as a rinse solution is very high. Upon rinsing a resist
pattern by use of the rinse solution, a state wherein a rinse
solution is pooled between patterns neighboring each other
takes place in a drying process of rinsed patterns. When pure

water is used as a rinse solution, the rinse solution pooled
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sol ution. However a surface tension of the pure water
to be 25 used as a rinse solution is very high. Upon
rinsing a resist pattern by use of the rinse
solution, a state wherein a rinse solution is pooled
bet ween patterns nei ghboring each other takes place
in a drying process of rinsed patterns. \Wen pure
water is used as a rinse solution, the rinse solution
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patterns by the surface tension of 'the rinse

betvldén areighbiihg Nratiegnis iy ptReéSyuefabbetension of the
nei ghboring 5 patterns are pulled in each other upon

ridrsg saglutiesi stApdblyetime neya ttiies pressure , ditid seégbboring
of negative pressure which cones froma surface
pPatdeginsra e iRl e iReRdrh ofheranPal fFing a yagisdy pattern.
incl.inat.ion.af .a_pattern or. peeling-of f of a ttern
Aty ZBAS HlEe itwAnER ST8ECFa 04 BEG AN REGSSHEGPALCh Comes
[ jcati 0 Hei ;. nes nt
£xipld Ca Pl | ifinith Jercly HecdBRan S DIREM lnupbey of

patRlringat i 8811 Ak €i 6R¥ Nopatérn ol $é343nglaBENés& pattern
patent publication |aid-open No. Hei 7- 140674 and

takepapdsecepdtwbichpebki Japaneskapdamjeerd\patelet publication
6-222570{. 15 In_order to solve the above descri bed
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met hods have beenreported such as a pattern form ng
1486 7¢etdil JhpaseéSe a padehaCtp@hDl €abedneanid-opensStNo. Hei

surface and
6-222570).

In order to solve the above described problems of
inclination of a pattern or peeling-off of a pattern caused
by the negative pressure which comes from a surface tension
of a rinse solution stayed between the patterns, many pattern
forming methods have been reported such as a pattern forming
method wherein a contact angle between a resist surface and
a rinse solution is made in a certain limit by both a component
adjustment of a photosensitive resin composition and an
improvement of a resist surface by a developer or a rinse
solution (Japanese examined patent publication No. Hei 6-
105683, pp. 1 - 4), a pattern forming method wherein heated
hot pure water, pure water containing a surfactant or an organic
solvent being compatible with pure water is used as a final
rinse solution (Japanese patent publication laid-open No. Hei

8-8163, pp-. 1 - 3), a pattern forming method wherein a rinse
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arinse solution is made in a certain limt by both a
conponent adjustnent of a photosensitive resin
conposition and an inprovenent of a resist surface by
a devel oper or a rinse solution (Japanese exani ned
pat ent publication No. Hei 6 25 105683, pp. 1 - 4), a
pattern form ng nethod wherein heated hot pure water,
pure water containing a surfactant or an organic

sol@rYBAl JRei I £omPal e i L, PHLE W@Eﬁgléfil Yied 85e Bting

inal” rinse sol ation (Japanese pa ent cation
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form ng nethod wherein a rinse 4 solution is used of
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Referring to the above-described situation, the
hlghesaﬁetyLnvhmchonahapranenm|&mbnmmaﬂﬁGM'aflarpaitern or
pegg;gélggffgé a pattern effectively towards a fine resist
pattern of a high aspect ratio is strongly desired.

Referring to the above-described situation, the present
invention has an object to offer a rinse solution for
lithography, more in detail a rinse solution for lithography
which can be applied preferably and suitably in a development
process of a photosensitive resin composition for
manufacturing of a semiconductor device, a flat panel display
(FPD), a color filter, a circuit element and so on, which is
low in price and high in safety and besides which can
effectively prevent inclination of a pattern or peeling-off

particularly in a fine resist pattern of a high aspect ratio;

and to offer a pattern forming method using the same.

Disclosure of Invention

As a result of eager studies and examinations, the
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l'i thography, nore in detail a rinse solution for
I'ithography which can be applied preferably and
suitably in a devel opnent 20 process of a

phot osensitive resin conposition for manufacturing of
a sem conductor device, a flat panel display (FPD) |,
a color filter, a circuit elenment and so on, which is
low in price and high in safety and besi des which can

ef fectivel reve natlon of a 8 ttern, or
PTESE LY " BEEatorEth IS | RYa HaSebT o@ SHLpRR ( SPRution
co ftaq_nll'n%h aaﬁggﬂ)nﬁgt é?ﬁfaé‘ggn{: "w%é 1Ftaa Fﬁ.t\foﬁzrl'?le atom but

usin osure
w1ltﬁvwleﬁhﬁ§eaebﬁ§u gtro%fp easi,calod) e3naRfhter the above-
exam nations, the pr esent i’nvéntors found t hat by
dass:&-mfedaobgesessoamtbeaattamnéal, nitgnean®ithanti by use of the
surfactant without a fluorine atombut wth an
rigseysehubkongi bubs (PaEHACHEOLY Earwatcgoodpatiiamn at a low
descri bed obiects can be attained, it nmeans that b
pPrige nd 1 & 9?n§@f§5YutW6ﬁhPPtl§ﬁﬂﬁ%ﬂQﬂ¥PQ¥}W%ﬁ¥gﬁ of a

pef BB SR AR P G Plt BB ELY 1n @ ane

paReerhnNeri®H #f haghallspeltPHdtid! 86! ¥ehBna to nﬁle present
pattern with a high aspect ratio to reach to the

inpeasedh. i nvention. 10 That is, the present invention
relates to a rinse solution for |ithography which is
charBeatriised thecanesienitnginvertionndedat®s ohpca rinse

surfactant _having a _ethyl eneoxy _grou -CH2CH2O L.
SopRtinAg A g %hfqﬂ{%%?rﬂhﬁfew L6k Lsrigl ized i Fomtaining
| at 5 f
veShECRRAL . Ao Sirtectlie il [T IURIFISRY group

(-CH,CH,0-), but having no fluorine atom.

The present invention also relates to a resist pattern
forming method which is characterized in conducting a rinsing
treatment of a pattern after development by use of the

above-described rinse solution for lithography.

Detailed Description of the Invention

Hereinafter, the present invention will be further
described in more detail.

First, as water used in the rinse solution for
lithography of the present invention, there is preferably
illustrated water wherein organic impurities, metal ions and
so on are removed by a distillation, an ion exchange treatment,
afiltration treatment, avarious kind of absorption treatments
and so on, and particularly preferred is pure water.

Next the surfactant used in the rinse solution for

lithography of the present invention may be any nonionic
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treatnment of a pattern after devel opnent by use of the
above-described rinse solution for |ithography.
Det ai | ed Description of the Invention 20 Hereinafter,
the present invention will be further described in

nore detail. First, as water used in the rinse
solution for |ithography of the present invention,
there is preferably illustrated water wherein organic

[ iti.e al i ﬂﬂg r e e ad ;
Sﬁﬁﬁ%ﬁﬁaﬁétﬁgﬁgﬁ n%?on g&c aﬁ%gygﬁggﬁhgngﬁg a f§|P?§t?gX1n9
nol £886FBAL atony Al AGUEhK I b1 s NG td ntioRdlcBAt8actants

and so on, and particularly preferred is pure water.

ushidxfint tiee stinfsec saltioadof nthé epre geaet Saiventdonf dhere are
i thography of the present invention may be any

exeopilddied.cfourexamphe . e dgldowdinigy hendorjcgsenpactants
S-C}QC}EC>) but having no fluorine atom As the

(a)epPelieht atlity BRI BRI T2EIRT d¥aihthe BeBR4oPAC fRrfaGEants

usg@ Yh! Qpeo%i}l‘gg Baiﬁ%ﬁlﬁn' 8#‘9%{;8&&2%% fh¥ention are not
exempl itred; fTor exanple, The OW ng nonronic

ligdtbactanthoze( L1 teBked b PREFE sRA t23Y AT lidip ildie
noni onic surfactants used in the rinse solution of

tap presa-cHvention)ane not limted in those

illustrated as representative exanples. (a)

P LR 0 TR -CHR-CH)-0H (B) R CO NX(-CH2-CH2-O), H 10

égg Raﬁé-C}Q-C}E-C>)n H (d) R NX(-CH2-CH2-O-)n H (e)
EER -Gz Hey0- 1 Hif) R Ph-O(- CH2-CH2-O-)n H

(d) R-NX(-CH,-CH,-0-)_H
(e) R-S(-CH,-CH,-0-)_H
(f) R-Ph-O(-CH,-CH,-0-)_H
(g) A block copolymer of polyethylene glycol and
polypropylene glycol
(h) An ethylene oxide adduct or an ethyleneoxide and a
propylene oxide adduct of acetylene alcohols or acetylene
glycols
In the formulae (a) to (f£f) described above, R represents
a saturated or unsaturated and substituted or not substituted
alkyl group having no fluorine atom, X represents H or (-
CH,-CH,-0-),H, Ph représents a phenylene group, and n represents
a positive integer each independently. Further as
representative acetylene alcohols and acetylene glycols,
there are exemplified compounds represented by the following
general formulae (A) and (B):
CH;
R'—C—C=C—H (A)
OH
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(g) A block copol yner of polyethylene glycol and 15
pol ypropyl ene gl ycol (h) An ethyl ene oxide adduct or
an et hyl eneoxi de and a propyl ene oxi de adduct of
acetyl ene al cohols or acetylene glycols In the
fornmulae (a) to (f) described above, R represents 20
a saturated or unsaturated and substituted or not
substituted alkyl group having no fluorine atom X
represents Hor (- CH2-CH2-O),H, Ph represents a
phenyl ene group, and n represents a positive integer

each independently. rther representative
acetyl ene al cohol s a 3acety¢§ﬁe glycols 25 there are
exenplified conpahnd§_«§g(gsgnp (¥#F fol | owi ng
general formulae (A)l and (B)]I L--CGCCH (A

1 OH7 CH3 CH3 1 10GHR Uzol',lc-(B) 1 11 OH OH
wherein R and R2 represent |inear or branched al kyl
group which 5 may be the same or different each

red concre of _abov scri bed

ot her ._prefer,
whRgain R LR e SO R LS g ons O DrANCe ALY T fiF dp which
magr' BQOQBQpIQ)Qm%f ot:r.J']%lifferent each other.

Preferred concrete examples of above-described nonionic
surfactants used in the rinse solution for lithography of the
present invention include Pyonine D-225 manufactured by
Takemoto 0Oil & Fats Co., Ltd. (polyoxyethylene castor oil
ether), Pyonine D-2506D'(polyethylene glycol dioleyl ester),
Pyonine D-3110 (polyoxyethylene alkyl amino ether), Pyonine
P-1525 (polyethylene glycol * polypropylene glycol block
copolymer), Surfinol 420 manufactured by Air Products &
Chemicals Inc., Surfinol 440 ( 1 mole of and 3.5 moles of
polyethylene oxide adduct of acetylene glycols, respectively),
Surfinol 2502 (5 moles of ethylene oxide and 2 moles of
propylene oxide adduct of acetylene glycols) and so on. As
the above-described nonionic surfactants used in the present
invention are commercially available in a various kinds, these
can come to hand easily. In addition, these are low in price
and excellent in safety.

In the present invention, nonionic surfactants can be
used singly or concurrently used with two or more kinds. The
nonionic surfactants of the present invention are used usually
in an amount of 20 to 5,000 ppm, and preferably 50 to 3,000
ppm in a rinse solution for lithography. In the case where

the content thereof is less than 20 ppm, it is likely that an
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present invention include Pyonine D225 manufact ured
by Takenmoto G| & Fats Co., Ltd. (polyoxyethyl ene
castor oil 10 ether), Pyoni ne D 2506D (pol yet hyl ene
gl ycol dioleyl ester), Pyonine D 3110

(pol yoxyet hyl ene al kyl am no ether), Pyonine P-1525

(pol yet hyl ene gl ycol * pol ypropyl ene gl ycol bl ock
copol ymer), Surfinol 420 manufactured by Air Products

. f |
A Rt e S OBy ) s, o
asOhYEOs 81t 15 H.%ld@ﬁid@ rat§6r Bfnﬁhciﬁggtién g %Spafttern or

et hyl ene oxide and 2 noles of propyl ene oxi de adduct
peelliagebfifeaf glpatieadn dedoresonighs oOfethe other side, in
above-descri bed nonionic surfactants used in the
thpr easatwheneg ekt iigh hdigbegothanch a0 09 prmi Iiab|i§ ilﬁ;kaly that
various kinds, these 20 can cone_to hand easil

sweddipadt ampldherh enrlo'w Ph t&"iecelaﬁﬁ&aé%@éé’l FRA §Ae1dence
fe Ihe ion, noni.Qnic rf n
raggn ‘%7 lrbcgle Jg(g;;?y of gur Irle?]]f I%/ee et W fﬁi @a%éern
of FBhebKEBAes Eﬁéh nonlonlc surfactants of the present
i nvention are used usually 25 in an anount of 20 to
5, 000n ppdditden pr ehetihadl yré&fehd BndPERtiPPna i water+$GEuble
solution for lithography. In the case where the

organiensolventonaysbeefurthen 2dde@ntoithe sringe|solukion,

an 8 effect g¥ addition of the surfactant _is hardlg .
if aafuisad 10naragE & LEREPY e Surdagentensien 9 wetting

0 o) [ %f tter
{8 EDE o O SR e 888! L0l L oBhafaBl! Slhee
solgeRtSh@ire Naded QQOhI%ﬁfBge'n'éo'u% |1:Kﬁhydtt3§t:h5w%‘ﬂ@rl i Ngrhe
of a pattern and so on take place easily and a
watert sebubleraitganid saislieéntahasmeflimigapheticalarly if it
peel i ng-of f of a pattern

is soluble in water by 0.1 weight-% or more. And examples of
the water-soluble organic solvents include alcohols such as
methyl alcohol, ethyl alcohol and isopropyl alcohol, ketones
such as acetone and methyl ethyl ketone, esters such as methyl
acetate, ethyl acetate and ethyl lactate, dimethyl formamide,
dimethyl sulfoxide, methyl cellosolve, cellosolve, butyl
cellosolve, cellosolve acetate, alkyl cellosolve acetate,
propylene glycol alkyl ether, propylene glycol alkyl ether
acetate, butyl carbitol, carbitol acetate, tetrahydrofuran
and so on. These concrete examples are raised only as examples
of organic solvents and the solvents used in the present
invention are not limited with these solvents. These solvents
are often applied usually in an amount of 10 parts by weight
or less relative to 100 parts by weight of water.

Next, a resist pattern forming method wherein a rinse

solution of the present invention is applied will now be
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often beconmes high. In addition, in the present

i nvention a water-soluble organic solvent may be

further added to the rinse solution, 10 if necessary

in order to inprove a surface tension or a wetting

property to a photoresist of the rinse solution. These

sol vents are used as honogeneous liquid with water.

The water-soluble organic solvent has no limt

tjcularly. if. it _is soluble i ter b i .
R adies o hhFrobrabiy Ehaiets oF Hie Presbat.fousphipn may
r [ VR lac a

o e e B B e FE LAY ol hlethods o
fotih@s acetpdeiend pRidvdriet hukikgt ong, @okans vaidrking

as nethyl acetate, ethyl acetate and ethyl | actate,
phitddngif iveramedsin diompdsdtiod f @t de, meglaylive-working

cel |l osol ve, cellosolve, butyl 20 cellosol ve,
phafiqsens el e e mBAsSEki9nsol ve acetate

propyl ene gl ycol alkyl. ether, .propyl ene glycol alkyl

et he*S aBet %‘:esnﬁﬂ'ﬁ/tlcva‘? birtegll,StcagﬁFF%T:gacf&%’Fé?g method
wﬂa?éiﬁ“)é%%ﬁ%%l@i%é%ﬁo%heTgfégeﬁQer?é £3ER %isglied,

are rai sed only as ‘exanpl es organic solvents a

tHei® S0 vienhs t4sadd tMm@ﬁ%tméﬁldmyenti on are not

limted with these sol vents. ese solvents are often

appl Fedstsual photasers dnowmtresinl Bopposd thynwes gldplisd by

less relative to 100 parts by weight of water. Next, a
anr @pdrl qafielt Met1ad P rEARoPuEELY nkroyRngach as a spin

bt 83cRbel b5 PREIeol BUEALLADS! G PRRL SLMIL OO ene
R ERRCH, B, 98- 300,008 OLeTEIlORERlY £ ifior co ene
appliilachtd RO Dl ithe- pAblkbBensitive resin composition or on a
resist £ilm formed by application, an anti-reflective coating
may be formed by application, if necessary. The
photosensitive resin composition applied on a substrate is
pre-baked on a hotplate. By this pre-baking, solvent is
removed from the composition to form a photoresist film with
thickness of about 0.5 to 2.5 microns usually. Pre-baking
temperature differs depending on a solvent or a photosensitive
resin composition to be used, but it is usually about 20 to
200° C, preferably about 50 to 150°C. The photoresist £film is
thereafter exposed to light through a mask if necessary, using
a publicly known irradiation device such as.a high pressure
mercury lamp, ametal halide lamp, a super high pressure mercury
lamp, a KrF eximer laser, an ArF eximer laser, a soft X ray
irradiation device, and an electron beam drawing device.

Following to the exposure to light, baking is conducted if

necessary. Then it is developed by a method such as a puddle
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phot osensitive resin conposition or a negative
-working 5 photosensitive resin conposition. As a
representative resist pattern form ng nethod wherein
a rinse solution of the present invention is applied,
there is illustrated a follow ng nethod. First, a
phot osensitive resin conposition is applied by 10 an
application nethod so far publicly known such as a

oo O B e A CHEF LGP P, e
dePRIBPRRIE: oFal Phsi Ot URCcoRBREL QUL 1YY bPSUse of an nlkali

phot Osensitive resin composition or on"a “resis
detrenoperly amgl apatda kel fndakkilobel!, ecdn vaqaeatisn®lSwater

may be formed by application, if necessary. The
sophstiopensi $odtum dyidrosuidsns iteitarameiilyi ledmmonaum hydroxide

substrate is_ pre-baked on a hotplate. By this ]
(THAH) bR fhe ddkeenforsexpBRdeed ifr 5ethe 2EEPHsieYORoPing

erp8mBRT, s PRRL AR R 9 = BB RS ToSccher SbupELon-

d. i . et EPC
I e R S R i G S

etélihg, B0EQikg,pPiehedabFis2bAYt dPInyOot269Emént TERA so on,
photoresist filmis thereafter exposed to |ight

theheatifhraitadle rempgedssdir pecessagy.a publicly known

irradi ati on device such as a high pressure 25 nercury

| anpThe, FEPAe hEPTHELPRNFOn dUBBPORRBRYpI@EotPe Présent
infBREFOX cafife shpdyed Frlct AT waE Al 4R to formed
withhly BRoREIENEN 3WhRY- eV CompdsltidMd NJakddi¥esentative

exposure to |1 ght, baking is conducted |? necessary.
s diiéflg idnés filayeindped thy giffekhedladebnason PLElbgragly of
the present invention can be applied, there are exemplified
a photosensitive resin composition comprising a quinone
diazide photosensitizer and an alkali-soluble resin, a
chemically amplified photosensitive resin composition and so
on for a positive-working type, a photosensitive resin
composition containing a high molecular compound having a
photosensitive group such as polyvinylcinnamate, a
photosensitive resin composition containing an azide compound
such as one containing an aromatic azide compound and one
comprising a cyclic rubber and a bisazide compound, one
containing a diazo resin, a photo-polymerizable composition
containing an addition polymerizable unsaturated compound,
and a negative-working chemically amplified photosensitive
resin composition for a negative-working type.

A positive-working photosensitive resin composition

comprising a dquinone diazide photosensitizer and an

11
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devel opnent, for exanple, and a resist pattern is
formed. The devel opnent of a resist is conducted
usually by use of an alkali devel oper. As an al kal
devel oper, an aqueous or water solution of sodium
hydr oxi de, tetranethyl anmmoni um hydroxide 5 (TMAH) or
the like, for exanple, is used. After devel oping
treatment, a resist pattern is rinsed by use of a
rinse sojutjon. By the way the formed, resi st pattern .
alkalheiotable 2o st r%¥€ﬂ9ng‘ﬂs p?aPPﬂlj?SFBﬁEtl"e resin
' ] ' ie . M | f I
cdipoditin £ MhadfRAE K S0 fikon U Bherflgddony of

tHd PRI ARNY nobntR8nPELS BY appli@el hPBrERRLPS APt ably.
for a resist pattern which is forned wth any

Agobohesens éxampledMmtieinNidn® dialidecfietesdnséivezes and
anong ones f or which the rinse solution f or

the t laddgraddmsdfubliehergsépenusedy efor orthean pos ikgyle-ewrking
there are exenplified 15 a photosensjitive resin .

Phaditst 1 ol ¢ SRELASFIRP S HEL AB PMRE isdinga quinone diazide

ot osensitjzer d_an kal.i - sql. uhl e resin,
oI T A0 il D pdrslanath s Afiionfhere: sam ve
exdMbSFi &Yy, FA5 d PeRiihone -WehkiAd (PHSrofensitizer, 1,2-

phot osensitive resin conposition contalning a high
beidoefiiil v n it a3 Ikpmi 20 phot osenryild,ve group 1,2-
such as pol yvinyl ci nnamate, a photosensitive resin
napirhheiuinanedimzide g sl fonde conpounécisuch as onel.2-
contai ning an, aromati c azi de conpound and one .
napf B RPReddag fde TAnsiEt dHe £9ia2PdeebRp R @mide of
thdse 589?%'1%' ggi&sd'a%zdoarseéh”alc}gaﬂ‘-oéé’i 0] ¥ RI1380L 8401 ak
compositi-on 25 contarni ng an adaitr on pol'ynerizayl e
rei$in3t Bod n?‘i?ﬂ@_ﬂ@qu %éﬂﬁlvi‘n?ﬁgi&b}i@l\f\%ﬂfd Y copolymer of
y anp Y

chemi cal i fied otosensitive resin conposition
ach9l i aegaiorvite Mitadayiic wped. As preferred novolak resins,
one which is manufactured from one or two or more kinds of
phenols such as phenol, o-cresol, m-cresol, p-cresol, xylenol
and so on and one or more kinds of aldehydes such as formaldehyde,
paraformaldehyde and so on is raised.

A chemically amplified photosensitive resin composition
is a preferable photosensitive resin composition to be applied
for a rinse solution of the present invention even if it is
a positive-working type or a negative-working type. The
chemically amplified resist forms a pattern by changing a
solubility of a irradiated area in a developer by a chemical
change caused from a catalytic action of an acid which is
generated by irradiation of radiation. For example, as
chemically amplified photosensitive resin compositions, there
can be raised one comprising which generates an acid by

irradiation of radiation and a resin containing an acid
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A positive -working photosensitive resin conposition
conprising a quinone diazide photosensitizer and an
11 alkali-soluble resin is raised as a photosensitive
resin conposition for which the rinse solution for

l'i thography of the present invention can be applied
preferably and suitably. As concrete exanple of the
qui none di azi de photosensitizer and 5 the

reasr?iﬁﬂélvc’ :gfk.l v&heiscl:l'p gs&gco é éh& Qlo'ﬁ’lél \.lr:%se Je ortlgan acid

osens resin conp on conp ng a qui none

1:00“1?(‘)2::'"@I @n F&'i‘kta‘ﬁe'%%ltu'bé%r g@%pa%lﬁﬁ# %'s' aS BhHHbQ:."ceﬁ'yﬁroxyl

there can be exenplifie as a quinone diazid

griguy 68 eNsakbdRyl gholp bendasis eempﬁuazndezxﬂasulamnls@luble
acid, 1,2 10 napht hoqui nonedi azi de-4-sul foni c aci d,
rebih, paphoheginkingdigenticand sl fagrdide geoedatdng eomppund.

or anmde of those sulfonic acids, and as an
aI kalfhesoWb?r% Bediak iofovEPEK Jf"é’eﬂ%a%’éﬂ nyn)H%eRSPsent

| al hol
bdioR £ Bltren EEEASRE M 0T naR50h 4 £ Fatsdien or
pe‘@ﬁ'ﬁll& '&f@flgﬁﬁfﬂéfﬁlﬂéﬂ&ffa Iy EOP LFfi rreegﬁ.é'{dﬁaeﬁzern

phendl s such as phenol, o-creso M Creso p- cresol
haxiingnal hi g chspe o raitd cQneTReravseeki ddla gf_re&b&ebyidmathod
such as fornal dehyde, paraforml dehyde and so on is
ofr fbrmiing /a dlesiisdapaytanpl t¢ ivhigihdheseimse isclutsidm of the
conposition 20 is a preferable photosensitive resin
Pr@éﬁﬂ&s?-%‘?%ﬁt%ent?@ éﬁﬁllnl@&‘ pdrethod dscrabredith wid aheuch

P53 Ued AW O SY P! Eobhel® py? PO ool KoPlcess,

wor ki
wh@‘irﬁllhf bﬁ qa:f;ﬁ%&te ft%r BgRt pé‘E L& l?bh@héﬁﬂbgﬁr@ wavelength

solubility 'of airradiated area in"a devel oper by a
ofchepi aml or less is conducted by use of a KrF eximer laser
or an ArF eximer laser or further an X-ray or an electron beam
and so on as a light-exposure source. In addition from the
viewing point of a pattern dimension of a resist pattern, a
resist pattern forming process containing a lithography
process to form a resist pattern having 300 nm or less of a
line width for a line and space pattern or a hole diameter for
a contact hole pattern is preferred.

The rinse solution of the present invention may either
be used as only a final rinse solution after rinsing a resist
pattern formed by development using water such as pure water
or conduct a rinse treatment of a resist pattern formed by
development using only the rinse solution of the present
invention. However application methods of the rinse solution
of the present invention are not limited in these methods. For

example, it may be applied by the method to conduct a rinse

treatment of a pattern using water if necéssary, followed by

13
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15

25 change caused froma catalytic action of an acid
which is generated by irradiation of radiation. For
exanple, as chenically anplified photosensitive resin
conpositions, there can be raised one conprising
whi ch generates an acid by irradiation of radiation
and a resin containing an acid 12 responsive group
whi ch is deconposed in the presence of an acid to
form an al kal i -sol ubl e group such as a phenolic
a H}@F@x%Feaﬁmﬁﬁﬁ 8f & Ba B%&?Iuﬁ&%@pﬁ QﬂﬂFQNﬁQlUtlon of the
resin,.a cro

r|S|n sol ubl_ e
predait Shvenflof .%%é%? SERdGe AR faRsan Ere it using
wat ¥l %guydgé1 @y of the present |nvent|on can
prevent effecCtively inclination of a pattern or
peeling-of f of a pattern particularly f or a fine
resist pattern having a high aspect ratio. Therefore,

Bead ¥Moleeifonr ehrmtimgd Owf ther Minmweret sl st pattern to
which the rinse solution of the 10 present invention
i s afbei Rregenket Haweantion swdldy npvcHPsudescritiese more

resi_st tt is formed by a I|tho Yy .process,
SORRAEACALLY BY Eeir et eE by Fe P LRV EER, BEfter » are not
e f .25 or, Ie |
tolPE %?P%?we;ﬁse?’ P el e R B
X-ray or an electron beam 15 and so on as a
| i ght - exposure source. In addition fromthe view ng
Expopiesol to patard Canparastiore Bkaaplesi $ttpdtlt é€Pneparation

resist pattern form ng process containing a
°fIFﬂﬁ§3r§SﬁVt18P§dess to forma resist pattern having

300 f |
oot tREhSE sSEREfend Rk o K5 Wsd'e, Brsptell Ryt Bddtng to
puE@t‘Lgf& 'ﬁaﬂa%fteé[r{@A Berh'&h”ﬁbie' i‘t&t‘)@hgf c6lli]8entrat10ns

present invention nay e
in Table 2 and Table 3, respectively, and then agitating for

an hour at the ordinary temperature to dissolve the

surfactants.
Table 1
Name of surfactant fi;l;:;;gﬁ:i;;;gl Type
A Pyonine D-225 with nonionic
B Pyonine D-2506D with nonionic
C Pyonine D-3110 with nonionic
D Pyonine P-1525 with nonionic
E Surfinol 420 with nonionic
F Surfinol 440 with nonionic
G Pyonine A-70-F without anionic

14



10

be used as only a final rinse solution after rinsing a
resist pattern forned by devel opnent using water such
as pure water or conduct a rinse treatnent of a
resist pattern fornmed by 25 devel opnent using only the
rinse solution of the present invention. However
application nethods of the rinse solution of the
present invention are not limted in these nethods.

F?f g??gﬂkﬁe btzﬁﬁy be ppli%ﬂt%%ukhe nerr““%&é%onic

condu a rinse treatnment of & pattern using water I1f
NGCe9SBhYnshal EOYBYADY 13 8 LsRRGLT eal MENt iy Brerso
pattern-using a rrnse solution of the resen

i nvention and then conducting a rinsing treatnent
using water such as pure water. 5 Best Mde for

Car ryh nghéutabhe, | BueHhic®antThe fEmsEntNvsillySyathlene
now be described nore specifically by reference to
cafkanpdick ewhiesh, shofisotant B eepatesend sbpotpathyliedet@lycol

limt the present invention in any way. 10 Exanples 1

diedeyd afatesmrpasiriaetErdnplCes TRRISSER TSPy dpk¥RFXRithlene

for | ut i Ri | ut i -1 tq R 33
2187 LoaHR SPhah AP EE ERRE O ERRISSeh Fact MRS GapqLymer

of Folfotiylet SIFeoENERl SOl Poryliyd WhbdL Alklr Al fant
E Srossh Haran  SIMEI el dxide HESEY O NtetSHIdC IS 1s,

Table 1 Wth or wthout an Nane of surfactant
supkgetayt et geoupsénpe AaPyomiliyestH¥1xdte woklideonadduct of

acetylene glycols, surfactant G represents dioctylphosphate,

surfactant H represents C,, alkyldimethylbenzylammonium

chloride, surfactant I represents C,, alkyldimethylbetaine.

15



B Pyoni ne D-2506D wth nonlonic C Pyonine D-3110 with
nonionic F -D Pyonine P-1525 with nonionic E Surfinol
420 with nonionic F-- | F Surfinol 440 with nonionic
G Pyonine A-70-F without anionic 14 H Pyonine B-231 T
wi t hout cationic | Pyonine C 157A wi thout anphoteric
In the table, surfactant A represents pol yoxyethl ene
castor oil ether, surfactant B represents polyethyl ene
gl ycol dioleyl ester, surfactant C represents

pol yoxyet hl ene 5 al kyl ami nBaki®e2 surfactant D

represents a block copolyner of polyethylene glycol
and propyl ene glycol, Burfactant E repioantrtion
BARRE a%‘agﬂ 18R acet SPERRCERDEOI g, )
g IEppm f
pol yethyl ene oxi

acetyl ene glycoRs,1 surfactant G represents 100
di-ectytphosphate—10—surfactant—Hrepresents—Ci2
al Ryl di pret hyl beBzgl ammoni um chl oA de, surnfact ah@00
resres s Cr2—atkytdimethytbetane—15Fabte—2
Exdnpl e| Ri nse sBIdtion Surfactant AConcentrnati on399®pm
1 R1 A100 Z §-% A 1000 | 3 R-3 A 3000

4 - B 100

5 R-5 B 300

6 R-6 B 500

7 R-7 B 2000

8 R-8 C 50

9 R-9 C 100

10 R-10 C 500

11 R-11 C 3000

12 R-12 D 100

13  R-13 D 300

14 R-14 D 500

15 R-15 D 1000

16 R-16 D 2000

17 R-17 E 50

18 R-18 E 100

19 R-19 E 500

20 R-20 F 50

21 R-21 F 100

22 R-22 F 500

16
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4 R4 B 100 5 R5B300R6 B500 7 R7 B 2000 R-8
C50 9 R9 C100 R10 C500 11 R 11 C 3000 12 R 12
D100 13 R 13 D 300 R-14 D 500 15 R 15 D 1000 16
R-16 D 2000 17 R 17 E50 18 R 18 E 100 19 R 19 E
500 20 R-20F 50 21 R 21 F 100 22 R-22 F 500 16
Tabl e 3 Conparative Rinse Surfactant Concentration
Exanpl e solution (ppm 1 R 23 without - 2 R 24 G 100
3 R25 G1000 4 R 26 G %OOO

(Cogg:;:iive s:?giizn Surfactant Conc?g;;?tion

- 1 R-23 without -
2 R-24 G 100
3 R-25 G 1000
4 R-26 G 3000
5 R-27 G 5000
6 R-28 H 200
7 R-29 H 500
8 R-30 H 1500
9 R-31 I 100
10 R-32 I 1000
11 R-33 I 3000

Example 23

An anti-reflective coating AZ KrF-17B manufactured by
Clariant Company was spin-coated on a 6-inch silicon wafer by
a spin coater manufactured by Tokyo Electron Co., Ltd. and
pre-baked on a hotplate at 190°C for 90 seconds to be prepared
as forminga £film of 800 angstroms in thickness. Filmthickness
was measured by a film thickness measurement device
manufactured by Prometrisc Inc. Next, photoresist AZ DX5160P
("AZ" 1is a registered trademark, hereafter the same.)
manufactured by Clariant Company was spin-coated on the
obtained anti-reflective coating and pre-baked on a hotplate

at 130°C for 60 seconds to be prepared as forming a resist £ilm
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5 R27 G5000 6 R28 H200 7 R 29 H500 8 R30 H
1500 9 R-31 1 100 10 R-32 1 1000 11 R-33 1 3000
Exanpl e 23 An anti-reflective coating AZ KrF-17B
manufactured by 5 dariant Conpany was spin-coated on
a 6-inch silicon wafer by a spin coater manufactured
by Tokyo Electron Co., Ltd. and pre-baked on a

hotpl ate at 1900 C for 90 seconds to be prepared as

of 4. @1”91malﬁ' LAY 8knB8QEQ . angstEPMEd v{?@;ee%&)o@d "Po 1light

t hickness™ was neasured by a fi Ss

W%a&%ﬁ%&ﬂbndjS'lo@%cl:(ldﬁifllifghctt-ék@@smtepﬂ@%fdei,SGE'PIABOOOEXS
Next, photoresist AZ DX5160P (~"AZ" is a registered

( etrpancharmer ra;avlaéleagfttheﬂwhams) am@n )£ aciewoé @by r@ahdyy Co. using
C ariant Conmp %/ was spin-coated on the obtained

Z/éhtAm’r‘b]qué-ctl%’é eHaLERYSHFE roe-bighl. ohtaWas Jraked on a
t .1300 Osec dsto asform
noipued® af 126460538568 acnds A Rt e Gy Mien
segy t
dﬁ%%a’?&”. R poi 20y cebgﬁsisé’%%&é%‘f%ﬁéﬁ%' By clariant
\aellyemgt B82¢81igH)k -sa ket ahet8¢1B¥meanam F9dosideJdaqueous
2 3 Annuler. After exposure to light, it was baked on
sodul ieat)patit23°al £210geninutd or Ne&tseabhes erthgumddised with

-devel oped with a devel oper, AZ 300M F Devel oper
PuﬁﬁnUﬁ&@Fur%erS@%rF%@tm%ﬁﬁﬁrﬁP @ rigsfeisgiutgpen R-1 of

Extauentprl%mft hgs acnc])? egydggifowg@%eyo%pln -drying to obtain a
resist pattern. A 1:1 line and space pattern having a pattern
size of 140 nm of the obtained resist pattern was observed by
a surface inspection device KLA manufactured by KLA Tencole
Inc. and the evaluation for inclination (peeling-off) of a
pattern was conducted. The result was shown in Table 4.

In addition, the evaluation of inclination of a pattern
and calculation of incidence rate of inclination of a pattern
was as following. That is, when even one pattern was found
in a tested substance during inspection of the specimens, it
was counted as one with inclination of a pattern in the tested
substances and an incidence rate of pattern inclination was
calculated as arate of substances with inclination of a pattern
in plural number of tested substances.

Examples 24 to 44

The same procedures as in Example 1 were carried out

except using rinse solutions R-2 to R-22 respectively in place

of the rinse solution R-1 to obtain the results in Table 4.
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solution) at 23(err) Cf or a mnute.
pure water,

being rin

sed with

a rinsing

with a rinse solution R-1 of 10 Exanple |

conduct ed,

pattern.
pattern
was obser

manuf act ured by KLA Tenc

foll owed by spin-drying to obtain a

Next ,

after
t r eat ment
was
resi st

A 1. 1 line and space pattern having a
size of 140 nm of the obtained resist pattern

ved by

c

a surface inspection device KLA
and the eval uation

iE?PFIQ'
-0 of a 15 pat

for inclination (peeling tern was
conducted. The result was smown in lable[4. In
addi tion,| the evaluation of |inclination ¢fIRCIRRRER rate
Exampdecyl aRiBAeofoiluii@ance Puréagtaniicl i naef dabtern
pattern was as follomnng That i's, when|dnedipagion (%)
pallCI L] ) I UUIIU i a lel CU buhﬁt =1} 1% dl.II I "y
[ nsﬂ@ectl cn of theR-sbem nens, it 2R was counted a8 one
—wHth—nRctirat-on—of—=a paLLCIllill‘Fnc tested
sulest anc f and arR42ici dence|rate & pattern 0
—raeHat s—catecutatetdras—at+rate—of+rsubstances

Wi t25 i ncljinati onRxf3 a pattern in2aplural nurrberlﬁ
tested—stbstances—Exanptest24—to 44 25—Fhesane
prasedures as inRdanple 1 were caried out except
tstHhg—F+HRse—sotutionsR-2toR-22+espectively—ih
plade of the rimsé solution R-1 Bo obtain the results
1 Tahl A A 10 Tahl A / lLnecl dAdancaa v A+ A v e R nep
LILILI Tauyul C© . LU TAUT T - LA Y2 UucTTiocT T AU T ClII’JI C LBAVLLE=AYS
solzdti on|Surfact ®46 of pattern imclination 23 Rl A O
24—R—2—A0

29 R-7 B 10

30 R-8 C 0

31 R-9 Cc 0

32 R-10 C 0

33 R-11 C 10

34 R-12 D 0

35 R-13 D 0

36 R-14 D 0

37 R-15 D 0

38 R-16 D 10

39 R-17 E 0

40 R-18 E 0

41 R-19 E 0

42 R-20 F 0

43 R-21 F 0

44 R-22 F 0
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10

25 R3 A15 26 R4B0 27 R5B0 28 R6BOR7B
10 30 R8CO0 31 R9CO0 32 R10CO0RI11 C 10

R-12 D0 35 R13DOR14 D0 37 R1I5 D0 38 R16 D
10 39 R17EO0 40R18EO0O 41 R19EO0 42 R20 F O
43 R21 F O 44 R 22 F 0O 19 Conparative Exanple 12 to
22 The sanme procedures as in Exanple 1 were carried
out except using rinse solutions R-23 to R33 in
place of rinse 5 solution R-1 to obtain the result of
Table 5. Table 5 Incidence rate

Comparative Example 12 to 22
The same procedures as in Example 1 were carried out
except using rinse solutions R-23 to R-33 in place of rinse

solution R-1 to obtain the result of Table 5.

Table 5
Incidence rate
Comparative | Rinse solution | Surfactant of pattern

Example inclination (%)
12 R-23 wifhout 100
13 R-24 G 100
14 R-25 G 100
15 R-26 G 100
16 R-27 G 100
17 R-28 H 100
18 R-29 H 100
19 R-30 H 100
20 R-31 I 100
21 R-32 I 100
22 R-33 I 100

Example 45

An anti-reflective coating AZ ArF1C5D manufactured by
Clariant Company was spin-coated on a 6 inch silicon wafer by
a spin coater manufactured by Tokyo Electron Co., Ltd., and
then pre-baked on a hotplate at 200°C for 60 seconds to be
prepared as forming a £ilm of 390 angstroms in thickness. The

film thickness was measured by a film thickness measurement
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Conparative R nse solution Surfactant of pattern
Exanple inclination (-9%9 12 R-23 without 100 13 R-24
G100 14 R 25 G100 15 R 26 G 100 16 R 27 G 100 17
R-28 H100 18 R 29 H 100 19 R 30 H100 20 R 31 1
100 21 R32 1 100 22 R-33 1 100 Exanple 45 An
anti-reflective coating AZ ArF1C5D manufactured by 10
C ariant Conpany was spin-coated on a 6 inch silicon

de¥aber mAYurdcelrBaCopiBfomBE At Ed RextOKPRoELEEL QR AZ
Co., Ltd., and then pre-baked on a hotplate at 2000C

Exbor Té@79emandsateubed pyepnatiant Compang wasi spinfcoated
390 angstrons in thickness. The filmthickness was

onrighesgbtdippdantimefliegiosscoabingemas preobakedad 130° C
manuf act ured by Pronetrisc Inc. Next, photoresist AZ

foEx0 SERPRASARUPERIRRAF S a8 APTRAPICBRRTES hwdd 1m of 0.44

spi n-coated on e tained anti-reflective .coati
emofl HSRREEE s Ot EEp Y REG A s poBlad B0, 1igiOBY Skpper
: . . Lor i . _
NsRL383ECCe Ao GE M ATed ehfhols 1oTh) sfandthcr R By Nakon
CoStepped 2 NSRnIARI(.eXpPsuf e xpySh L8 1ightd3 itMras baked

manuf act ured by Ni kon

on a hotplate at 110° C for 60 seconds and puddle-developed with
a developer, AZ 300MIF Developer manufactured by Clariant
Company (2.38 weight-% tetramethylammonium hydroxide aqueous
solution) at 23°C for a minute. Next, after being rinsed with
pure water, a rinsing treatment with a rinse solution R-1 of
Example 1 was conducted, followed by spin-drying to obtain a
resist pattern. A 1:1 line and space pattern having a pattern
size of 130 nm of the obtained resist pattern was observed by
a surface inspection device KLA and the evaluation for
inclination of a pattern was conducted. The result was shown
in Table 6.
Examples 46 to 66

The same procedufes as in Example 45 were carried out

except using rinse solutions R-2 to R-22 respectively in place

of instead of R-1 to obtain the results in Table 6.
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Co. using 2/3 Annuler. After exposure to light, it was

baked on a hotplate at 1109 Cf or 60 seconds and
puddl e- devel oped with a devel oper, AZ 300MF
Devel oper manufactured by Cariant 10 Conpany (2. 38
wei ght - % t et ranet hyl ammoni um hydr oxi de aqueous
solution) at 230 Cf or a mnute. Next, after being
rinsed with pure water, a rinsing treatnent with a

rinse solution R 1 of Eﬁ@ﬂﬁggjé was conduct ed,
foll owed by spin-drying to obtarn a resist pattern.

A

I T tinerand space patternmaving a patterm 15 size
of 130 nn of the obtained resist pattern whbcdBeaeecgate

anb 130" [ 358141 REFHIObeVi et the ofabasteon
?& ncllnatlon of a patterin was conductlethcIireation (%)

——%esu%%—was—shewn ——Fabte—6—Exanples—46—to06620"The

san#5 procedures aR-1n Exanplle 45 were carjri ed outo
except—usiHrg—+nse—setutonrsR2toR-22respeeti-vety
in ebace | of instRagd of R 1|to obtRin the resultin
Table—6—21Fable61tnetdence—+rate—Exanple Rnse
sol4anion |SurfactaRt3of pattern inglinatijon (%9 BRsl A
0—R2 A0 47 R3IA15-R4BO R5B0-50R6B0

48 R-4 B 0

49 R-5 B 0

50 R-6 B 0

51 R-7 B 0

52 R-8 C 0

53 R-9 C 0

54 R-10 C 0

55 R-11 C 0

56 R-12 D 0

57 R-13 . D 0

58 R-14 D 0

59 R-15 D 0

60 R-16 D 10

61 R-17 E 0

62 R-18 E 0

63 R-19 E 0

64 R-20 F 0

65 R-21 F 0

66 R-22 F 0
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51 R7B0 52 R8CO0 53 R9CO0O0 54 R10CO0O 55
R-11 CO 56 R12 DO 57 R13 DO 58 R14 DO 59
R-15DO0 60 R16 D10 61 R17 EO 62 R 18 EO 63
R1I9 EO0O 64 R20F0 65 R21 FO0O 66 R22 F 0 22
Conparative Exanples 23 to 33 The sane procedures as
in Exanple 45 were carried out except using rinse
solutions R 23 to R 33 respectively in place of R1
Cdmidﬁyﬁﬂdé‘E%%dﬁ%é&téé'ﬂb'ﬁﬁﬂ e 7. 5 Table 7

Conparative Rinse Incidence rate of Exanple solution

Sur f gheapampaprecedutreki At i ANExampYé) 483wBra3carithadt out

100 24 R-24 G 100
except using rinse solutions R-23 to R-33 respectively in place

of R-1 to obtain the results in Table 7.

Table 7
Comparative Rinse Incidence rate of
Example solution Surfactant | pattern ?gillnatlon

23 R-23 without 100

24 R-24 G 100

25 R-25 G 100

26 R-26 G 100

27 R-27 G 100

28 R-28 H 100

29 R-29 H 100

30 R-30 H 100

31 R-31 I 100

32 R-32 I 100

33 R-33 I 100
Example 67

A photoresist manufactured by Clariant Company, AZ EXP.
5555 was spin-coated on a 6 inch silicon wafer by a spin coater
manufactured by Tokyo Electron Co., Ltd., and then pre-baked
on a hotplate at 110°C for 120 seconds to be prepared as forming
a film of 0.275 pm in thickness. The film thickness was
measured by a £ilm thickness measurement device manufactured

by Prometrisc Inc. Next, after being irradiated with electron

23



10

15

20

25

25 R-25 G100 26 R 26 G100 27 R 27 G100 28 R-28 H
100 29 RR29 H 100 30 R 30 H100 31 R 31 1 100 32
R-32 1 100 33 R 33 1 100 Exanple 67 A photoresist
manuf actured by d ariant Conpany, AZ EXP. 5555 was
spin-coated on a 6 inch silicon wafer by a spin coater
10 manufactured by Tokyo El ectron Co., Ltd., and then
pre- baked on a hotplate at 110(err) Cf or 120 seconds

b b?EmeW%aélé@EFbﬂgbeﬁnf {00841 Qe 2P BBViBe HLD-800
thi ckness. "The filmthickness was neasured by a film

marii fddaase draas HisteoHi v cd.tenufiand woectidy was baked at
Prometrisc Inc. Next, after being irradiated with

110°e¢t thagh 1208 secandstB) Affean thladct ridhw@@a@uiciﬂﬂ&dﬁamedmped
devi.ce HLD 800. manufactured by Hitachi ., Ltd., th

bi{:@a@PN&W@?rba%é@%?MIFi%@*Weﬁwwwe%b%fclarlant

C%B»a?“avp<%é§§sg§§$§haﬁﬁe2%%$ gyt P R paueous
sy eibatIPLNa%% el ATRLAYE QIO 1UB, Brdy B8/ IFoBAURLL 1t vas

ution) at 23 or a mnute. After

rige\sd @ﬂmmtpuxiet vma;%r Ginds ad rwnisi U e-eddimehtakdth a rinse
rinsing treatment with a rinse solution R 1 of

sobudifgine R et ciyrauteed, Was | oomdubyedpi fioldloyedgbyospin-
drgrt:Jl.tnagI anotgtea?:lLI? ta Jegtsg.g{:npagt?eerri eSL'Ill'I}eI rx]:%sililt]inlgl {]el ln:l.dne and
space pattern having a pattern size of 80 nm was observed by
a surface inspection device KLA and the evaluation for
inclination of a pattern was conducted. The result was shown
in Table 8.
Examples 68 to 87

The same procedures as in Example 67 were carried out
except using rinse solutions R-2 to R-15 and R-17 to R-22

respectively in place of R-1 to obtain the results in Table

8.
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10 space pattern having a pattern size of 80 nm was
observed by a surface inspection device KLA and the
evaluation f or inclination of a pattern was
conducted. The result was shown in Table 8. Exanples
68 to 87 15 The sane procedures as in Exanple 67 were
carried out except using rinse solutions RR2 to R 15
and R-17 to R-22 respectively in place of R-1 to

obtain the results in Ta?hﬁl§§§ 20 25 24 Table 8
Incidence rate of Exanple R nse Surfactant pattern

B2 pd 10 Reifd 71 R Ba0red2 R 6IRCHIRAgeprage of
TERPEC 0 251B:9.6 01 5% Sk tite % pattern :;.:c):llnatlon
67 R-1 A 0
68 R-2 A 0
69 R-3 A 0
70 R-4 B 0
71 R-5 B 0
72 R-~-6 B 0
73 R-7 B 10
74 R-8 C 0
75 R-9 C 0
76 R-10 C 0
77 R-11 C 10
78 R-12 D 0
79 R-13 D 0
80 R-14 D 0
81 R-15 D 10
82 R-17 E 0
83 R-18 E 0
84 R-19 E 0
85 R-20 F 0
86 R-21 F 0
87 R-22 F 0

Comparative Example 34 to 44
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10

77 11 C10 78 RR12 D0 79 R13 DO 80 R14 DO
R-15 D10 82 R17 EO 83 R18EO0O 84 R19 EO 85
R-20F0O 8 R21 F0O 87 R22 F O Conparative
Exanple 34 to 44 25 The sane procedures as in Exanple
67 were carried out except using rinse solutions R-23
to R-33 respectively in place of R1 to obtain the
results in Table 9. Table 9 Incidence rate

Conpagiad i MneNigitfceirdd Ak SW | fe 7 R ied out
Exanpl & inclination 34 R 23 o Eemie, 57 Brgiprrisg, ou

ex®ept 48iwglflhs & oRub osIRO23 33 =23 resPieti®R 1} 28 place
100 40 R-29 H 100
of R-1 to obtain the results in Table 9.

Table 9

_ Incidence rate
CExample | |Rinsesolution| Susfactant | of pattem

34 R-23 without 100

35 R-24 G 100

36 R-25 G 100

37 R-26 G 100

38 R-27 G 100

39 R-28 H 100

40 R-29 H 100

41 R-30 H 100

42 R-31 I 100

43 R-32 I 100

44 R-33 I 100

Example 88

An anti-reflective coating AZ KrF-17B manufactured by
Clariant Company was spin-coated on a 6 inch silicon wafer by
a spin coater manufactured by Tokyo Electron Co., Ltd., and
then pre-baked on a hotplate at 190°C for 90 seconds to be
prepared as forming a £film of 800 angstroms in thickness. The
film thickness was measured by a £film thickness measurement
device manufactured by Prometrisc Inc. Next, a photoresist

AZ DX5160P manufactured by Clariant Company was spin-coated

26




10

15

20

25

41 R-30 H100 42 R 31 1 100 43 R 32 1 100 44 -33 1
10 5 Exanple 88 An anti-reflective coating AZ KrF-17B
manuf actured by Cariant Conpany was spin-coated on a
6 inch silicon wafer by a spin coater manufactured by
Tokyo El ectron Co., Ltd., and 10 then pre-baked on a
hotpl ate at 1900C for 90 seconds to be prepared as
formng a filmof 800 angstromnms in thickness. The

onftHeobba ThO® aH tWaTeFRRITHINE EYaing! AnldpE&kNedged at 130°C
measurenent devi ce manufactured by Pronetrisc Inc.

foNesa ,sea:qmlulst bodse &irep@Z:dD(ﬁ%ﬁé’rmﬁngfamtelmm lﬁ;tlm of 0.51
C ari ant Conmpany was spin-coated 26 on the obtained
nmgipj thirkaessve é@éﬁi‘ng}haé:nd-fpr"éa%aﬁ?éﬁo%@d1390leghft &y a

re@ucB R N Brh e LR en Lot SR PAREE et i%gi}m&'evbr%oomxs
o

(el el SO 2% A e R9 R, o using

2 /7 e ad pr Al R (ﬁaﬁ% @0 £okBisNEhe2b3£ABAE! @rpfé@es of 1:1

changi ng a focus ereof and 9 pieces of 1:1 Iline and
lispaandpaspace pattextrepwese estpaseikd oekipglsed to light,

thereafter it was baked on a hotplate at 1100C for 60
thereafitRr idnwasubaked- aevehefad anie atddle! 6pker 6 seconds
an%zg?,s”gﬁa‘é’.e %%823913 C Pnek G ARAGRER ot RIS PEYRLope
mar&%é’:} oprrent ﬁﬁgﬁglﬁr‘%g Wimt pﬁ?nefm ! ?W_QE tov}etleght_%
tetramethylammonium hydoxide aqueous solution) at 23°C for a
minute. Following to the development, it was rinsed with pure
water, and a rinsing treatment with the rinse solution R-1 of
Example 1 was conducted, followed by spin-drying to obtain nine
resist patterns having 1l:1 line and space pattern having a
pattern size of 140 nm of a resist patterns were obtained. The
resulting resist patterns were observed by scanning electronic
microscope manufactured by Hitachi Co., Ltd. and the evaluation
of DOF (Depth of Focus) was conducted. DOF value showed a 1limit
of focus wherein resist patterns were obtained without pattern
inclination for all 9 patterns after final rinsing. As the
position of focus deviates from the optimal focus, patterns
at the both edges of 9 pieces of a line and space pattern are
easy to incline because of an amount of light upon light-
exposure. The result was shown in Table 10.

Examples 89 to 109
The same procedures as in Example 88 were carried out
except using rinse solutions R-2 to R-22 respectively in place

of R-1 to obtain the results in Table 10.
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water, and a rinsing treatnent with the rinse solution
R-1 of Exanple 1 was conducted, followed by
spin-drying to obtain nine 15 resist patterns having
1:1 line and space pattern having a pattern size of
140 nm of a resist patterns were obtained. The
resulting resist patterns were observed by scanni ng

el ectronic m croscope manufactured by Hitachi Co. ,

Ltd. and the evaluation.riégézib(tbpth of Focus) was
conducted. DOF value showed a I'imt 20 of focus

WhET ei N T esi St_patLerns wer ¢ obt ai ned W t hout Battern
Exampleat i oRiPSe Foludiem t er nsSUFEaFtAPRaAl |ri nBPEg(ARd
Sition of _focus deviates fromtne optima

f 88us, patterns Rat the both edges fof 9 pigces of0 et
TTe and sSpace pattern are |easy to inciine because, |
oB9%n anount of Right upon |ight- 26 exposure. THb4
resut t was showr 171 Tapt e 10 Exanmptes 89 to 109 The
s&fe prjocedures Bs3in Exanple 88 wdre carried out0.4
exXcept [usST Ny TInse sofuttons R-2 to R-22 Tespectively
i @lpl ace of R IRtd obtain the resdBts in Table 1.2 27
Tabte10Exanptre R nsesotuttonmrSurfactant7DOF (1 m
882R-1 A0.4 8RPB2 A0.4 |90 R3BA0.4 91 R4BY.2
92 R5 B0 4 93 R6B O A4 994 R7TB04
93 R-6 B 0.4
94 R-7 B 0.4
95 R-8 C 0.4
96 R-9 C 0.4
97 R-10 C 0.4
98 R-11 C 0.4
99 R-12 D 0.4
100 R-13 D 0.4
101 R-14 D 0.4
102 R-15 D 0.4
103 R-16 D 0.4
104 R-17 E 0.4
105 R-18 E 0.4
106 R-19 E 0.4
107 R-20 F 0.4
108 R-21 F 0.4
109 R-22 F 0.4

Comparative Examples 45 to 55

28



10

95 RR8C0.4 96 R9CO0.4 97 R10 C0.4 98 R11 C
0.4 99 RR12 D0.4 100 RR13 D0.4 101 R 14 D 0-4

102 R-15 D 0.4 103 R16 D 0.4 104 R 17 E 0.4 105
R-18 E0.4 106 RR19 E 0.4 107 RR20 F 0.4 108 R 21 F
0.4 109 R22 F 0.4 Conparative Exanples 45 to 55 28
The sanme procedures as in Exanple 88 were carried out
except using rinse solutions R 23 to R 33 respectively

in
Tabl L ol

nparative R nse sol ut

BFdcdfufbl 3 g iﬁ‘eﬁ:ﬁ?:g;gié Saé

Sur

Ny D!

act ant

c?aD].#ied out

exCEMY udDRPiAsd BT AS oM ROyt #b R-346rddpecfi vy ifplace

R-25 G0.2 48 R 26 GO0.2
of R-1 to obtain the results in Table 11.
Table 11
( Comparatlve | p. e solution Surfactant DOF (pm)
Example
45 R-23 without 0.2
46 R-24 G 0.2
47 R-25 G 0.2
48 R-26 G 0.2
49 R-27 G 0.2
50 R-28 H 0.2
i 51 R-29 H 0.2
52 R-30 H 0.2
53 R-31 I 0.2
54 R-32 I 0.2
55 R-33 I 0.2

From Table 10 and Table 11, it was proved that inclination

of a pattern after rinsing became hard to take place by use

of the rinse solution of the present invention, and a

light-exposure 1latitude towards deviation of focus upon

exposure to light was also improved.

In the above description,

the result with an order of

development - pure water - rinse solution of the present

invention as a sequence of the rinse solution was shown, however

the same results were obtained when conducting with a sequence
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10

49 R-27 G0.2 50 R28 H0.2 51 R29 HO0.2 52 R30 H
0.2 53 RR3110.2 54 R32 155R3310. 5 From
Table 10 and Table 11, it was proved that inclination
of a pattern after rinsing becanme hard to take place
by use of the rinse solution of the present

invention, and a |ight-exposure latitude towards

devi ation of focus upon 10 exposure to light was also

%ERQXF (ﬁ%tt“}fﬁgn“§&¥ﬁ§¥|ﬂ) f"%hé:ﬁ é%ﬂ@t \Méékiah or

order o 51 ophent , fae solUtion
a "s@%u@h%ée&f déwféﬁm@fﬂt aSparaSRAEEr e, efinkResb118€on of the
sol'uti on was shown, however the sane results were

p:@ﬁ@madammondq;mrmgnatéﬂ a sequence 29 of
devel opment ~ rinse solution of the present invention

or Fusthesrehenfbakdnd tpeatmertpis gondueted afbee rinsing
solution of the present invention ~ pure water.
tneatment mﬁ%ntﬁgmﬂﬁfQQ%%tﬁ%ﬁ?nFé°E®n&RﬁeﬁF%ﬁ?E?Veness to
ri.nsi.n t.r eat nt of t e sent inv
prgRle Rysla b WE B e ST i HE i adpfe e,
can be obtai ned. Effect of the Invention As nenti oned
above, the rinse solution for lithography 10 of the
EfffeeIC R itheeTnv@htiod ow in price and safe, can

prevent
As mentioned above, the rinse solution for lithography

of the present invention is low in price and safe, can prevent
inclination of a pattern or peeling-off of a pattern, and
particularly is suitable for forming a resist pattern having

a high aspect ratio.
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inclination of a pattern or peeling-off of a pattern,
and particularly is suitable for formng a resi st
pattern having a high aspect ratio. 30 Wat is
clainmed is; 1. Arinse solution for |ithography which
Is characterized in conprising water and a noni onic
surfactant having an et hyl eneoxy group (-CH2CH2O-) but
not having a fluorine atom 2. The rinse solution for
laitt hQgr @pRY magcardi ng to claim 1, which is
gharacterize inthat a concentration of the nonionic
surfactant described above is from20 to 5,000 ppm
3. The rinse solution for lithography according to

l.cl &3 m ringe 2, sofiartdion t h€omoni bhtbogwafpdot anvhich is

descri bed above is at |east one nenber selected from
A FRetETiZRki 4N rgEBPTAS IdhyrFateToxARE aAde@nipnic

A R A5, PR BB
glfﬂoﬁyg%[sggéganef%%ﬁfgﬁe ?{%ﬂnﬁt her, polyethyl ene gl ycol

yoxye ene al kyl am no et her, and

2. arié ackn s 8PS W 8B 6nOE o ROL ¥ EHhBYH I Wlaed r@fflg to claim

pol ypropyl ene glycol. 4. A resist pattern form ng

et hidi oiini Th ¢sacheatactiredeich tinatoadochreg tarat isn ngf
treatnment of a resist pattern after devel opnent using
tthe nofseorbe tRbRarsAnY dewsgidpdd akesediAgiromasag to

%n'%oog I():%)I%i'ms 1to 3.

3. The rinse solution for 1ithography according to claim

1l or 2, wherein the nonionic surfactant described
above is at least one member selected from the group
consisting of an ethylene oxide adduct or an ethylene
oxide and a propylene oxide adduct of acetylene
alcohols or acetylene glycols, polyoxyethylene castor
0oil ether, polyethylene glycol dioleyl ester,
polyoxyethylene alkylamino ether, and a block
copolymer of polyethylene glycol and polypropylene

glycol.

4. Aresist pattern forming method which is characterized

5.

6.

in conducting a rinsing treatment of a resist pattern
after development using the rinse solution for
lithography according to any one of claims 1 to 3.
The resist pattern forming method according to claim
4 which is characterized in that resist patterns
contain a resist pattern having a pattern dimension
of 300 nm or less.

The resist pattern forming method according to claim

31



5. The resist pattern form ng nethod according to
claim 4 which is characterized in that resist
patterns contain a resist pattern having a pattern

di mension of 300 nmor less. 6. The resist pattern
form ng nethod according to claim 31 4 or 5, whichis
characterized in that the resist patternis fornmed in
a lithography process conprising an exposure to |ight

3 3 AN LAIRISU £ WALS RN D1 28 430 PHLY difeSreddst

pattern is formed in a lithography process comprising
an exposure to light at a light-exposure wavelength

of 250 nm or less.
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