[ Docunent] Specification [Title of the Invention]
SUBSTRATE TREATMENT APPARATUS [Field of the
i nvention] [0001] The present invention relates to a
substrate treatnent apparatus for cleaning and drying
vari ous types of substrates, such as a sem conduct or
waf er and a gl ass substrate for a |iquid crystal.
More specifically, the present invention relates to a
[Docatilest] r @pecifida@igh ment  apparatus in which the treatnent
of various types of chem cal |iquids, flushing, and
drying can be perfornmed in the sane treatnent bath.

rring i ghd fEeheonh b SPERI TR AREAMEXERPEARRERR | 1
contam nation on the surface of a sem conductor wafer
(hereinafter, referred to as "wafer"), such as

[Fielgaf the ¢hvestior)r gani ¢ cont ami nants and netal inpurities.
Anong them a so-called wet substrate treatnent

[000Hpparatus in which a wafer is treated while being

irmﬁg?iedin.atr.eatrlent Iig{%idis wi del y used, .

becallfs B ATCRECOREEAEE B fr SOy dp it pBRas, i cleaning and

iR Yoy SRRYEes SEER 4 RN EPhor SRR APt oyt or a

liquid efrfsedl me ddore SPetif@dllyt iR ples@id dipatitioh helesf td 9 substrate treatment
satisfactory [0003] The treatnment with this substrate

apparatesan wdrich thp praatatensof vagiousiepesofahemicabliquidsy flngdhing, and drying can

t ea%g.entfl usi ng ammoni a, sulfuric acid, fluoric acid
be pegforpgdin the same Qﬁ‘gﬂ?rﬁg’a ing pure water or the like
and drying using isopropyl alcohol (IPA) or the like
to the wafer. This substrate treatnment apparatus
[RelgsAgys a batch treatnment systemin which for exanple,
in each of a plurality of treatnent baths and a
[0002ryi ng chanber which are |ined up according to the
order. of treatpents, various t%jpes of ch

m cal .

| QYATigYs (WP, © g, UegIelr RRPAEL Y, oY dRBE Hig o removing
con ] DY, St By soRHERA Sy B FRYEE St o vl
such iadRftRRS Geftietd@hingntsiandtrhealtinpatinent Aadresthamga so-called wet

dried (for exanple, see Patent Docunents 1 and 2
substhag¢ tredtment 4ppamus in which a wafer is treated while being immersed in a treatment
liquid is widely used, because with the wet substrate treatment apparatus, not only the above-
noted contamination can be effectively removed, but also a batch treatment can be performed,
so that the throughput thereof is satisfactory.
[0003]

The treatment with this substrate treatment apparatus includes a chemical liquid
treatment using ammonia, sulfuric acid, fluoric acid or the like, flushing using pure water or the
like and drying using isopropyl alcohol (IPA) or the like to the wafer.  This substrate treatment
apparatus employs a batch treatment system in which for example, in each of a plurality of
treatment baths and a drying chamber which are lined up according to the order of treatments,
various types of chemical liquids (e.g., ammonia, sulfuric acid, hydrochloric acid, fluoric acid),
pure water and TPA are respectively charged and a plurality of wafers are immersed sequentially

in the treatment baths and dried (for example, see Patent Documents 1 and 2 below).
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Fig 12 is a plan view show ng a substrate treatnent
apparatus enploying a batch treatnent system
described in Patent Document 1. Fig. 13 is a schenmatic
cross-sectional view of one cleaning device in the
substrate treatnent apparatus shown in Fig. 12. The
substrate treatnment apparatus 100 is provided with a
cleaning treatnent part 101 which includes

[0004equential |y fromthe side of a |oader part 102, a
chuck cleaning and drying treatnment bath 104 for
cl dagi Kyisahgladr e w ghgwmgfaeﬁub@mt@ Kreafment \RaPAALUg eMpgpiingya batch

treatr%% sgg?r%t%gggg?%@ff ﬁ ﬂ %g ggl éc%‘ﬁﬁ%%lggr%tss-seguo%al view

I on the
RS ‘F‘E%ﬁ%?ﬁ%%s 120 ot
batThelddbstfans wedt@and Appatans M)Bflﬁprot/ll’de@b\&@l d fledri®y treatment part 101
chem cal liquid cleani ng treatnment bath 105 with pure
e

whichandudes seaieaidlydfomitagiside of edpadey part d82 nae aliudiaddaningzand drying

ueat%%#t@%ﬁb“idiaﬁgeﬁiéﬁ% ARAABARE § QU Anck g1 G uRIch GoBrEaR CRYC: 103,a
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chenﬁ%a?aﬁ d cl@a?ﬁrfél i éﬁéﬂ][ elgirt]]? ﬁl;}USF rg%ﬂa?l?}em%f Pﬁﬁ&%’O?gCH rbﬁ organic

conteﬁhhh@ntwahaal, ingpeitieamdpardelvd, of théSurfae of @e @akeY a flushing cleaning
cleaning the wafer by renoving an oxide filmon the

treat@amtfbadrel%ffom Heaningf the Wi@iﬁr gegfpdm tha chdmlq&luhamdmlﬁanmgwatment bath

105 zﬁ)un a\%ﬁ%ee S ane ﬁ]&%{ﬁ%hl n&p%rhgg? wﬂfgr quovmg metal
contAhiRgas @1 dsu‘fﬁié/é ?% élqé1$(ﬁfe}‘\’\?\>ge£noﬁ{éygﬁ Acat 1&/35 q’{%ls‘m?g cleaning

conveyi ng eV|ce fer s stored |n eac

treatihBigt bate U8B leanhgtthewaRdclémed &y the eeaiahlilRjul dclda@inp@reatment bath
cl eaned with chemcal |iquids and pure water and then,

107 wigh pwa mamw_e&anmg&eym 09 for notentyrdeaningribe wafei ereq®ying an oxide
o 5 i 2 S LR
and §HE Ratch o B LY %ﬁbﬂé%%a?gﬁ% 5T Blaibgl thddrying the

wafebéiutk b the wifer @orbayihdd&icesinapetiheivifen B sediedegach b2 the treatment

whi ch is arranged over the cleaning bath 111 and in
bathsaHldcth 1A sequeheallydo e eleated wshnchemical lammsr?glduam watet and then, is

SubicE R i Ul et 64l 0GB SRR N 0p, - ar b |

[000 roduced integrally. In the upper part and the | ower
ﬁart of the drying chanber 112, opening parts 113 and

11%6@@6%@%&&%)&09 fiudet) s RBGWIn QVE%{ 0, et&lémﬂyagwm all Bin which

provi ded e upper opening part 11 has a seal i ng
the wafey évinimesedand chénichldwgeid ansleniinsgngdmuid whigh h@g)oaled in the cleaning

bath 1, %%H.aﬁﬁe%éﬁ @q%g%%é]n cliilf}llgbe? rﬂé%a W@%l' 1? A naeﬁ@%ﬁh% flepryng bath
111 gﬁd ﬁijw'ifﬂcht Hl% \%ﬁéf E‘&nv%?@d‘%ﬁl the cleaning bath 111 is dried. Further, the
cleaning bath 111 and the drying chamber 112 are connected to each other, i.e., are produced
integrally.

In the upper part and the lower part of the drying chamber 112, opening parts 113 and
114, respectively, for the hand-over of the wafer are provided. The upper opening part 113 has
a sealing cover 115, and the lower opening part 114 has a rotating door mechanism 116 or a

sliding door mechanism (not shown in Fig. 13), so that the wafer is dried in the drying chamber.
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2 [0006] Further, a substrate treatnent apparatus in
which treatnents with various types of treatnent
liquids can be performed in a single bath has been
al ready introduced (for exanple, see Patent Docunent
2). Fig. 14 is a schematic view show ng a treatnent
bath used in the substrate treatnent apparatus
descri bed in Patent Docunment 2. The substrate
[000d]r eat ment apparatus 120 includes a substrate treatnent
part 121 equipped with a treatnent bath 122 for
pr drdicngt substraafieptnignt AppAratys fitaavdichr Beatments Vﬂgh various types of

tfeatﬁﬁ‘FngJdlU{dlg a8 B A Tte 1 Qi G s B ey ipdice (r cxample,

mbhHi dF%‘r 15 iy E&eﬁﬁﬁg R/ﬁ@xnﬁlo%ﬁ%gé YeRShenp Bath used in the

r esu tant m xed eat nent treat nent

substlaé¢ feat@ent a@pﬁka@sﬂ@ichb@ﬁindﬁt@n@@oémén@h own in Fig. 14)
for setting a mxing condition determ ning a desired

vaIIh_ﬁ 8fbstrile Eement pERATaHS olQOt ineludesc @dsubsieate nfé@atment part 121

equ1pp§ Wil Rt DS T2 RF PR gfe u'n%ﬂiupﬁnf’asg tiepigent by
ﬁ%‘lﬁ f]ﬂlﬂ eWtLtthngilﬁ fiquiat e?fmxeﬁ hhﬁlﬁg ﬁﬁ? pprt 123 for

r supp ying the m xe dat rent n1xe

mixifg X thegnipa tiuidaditt sure et ﬁﬁ@tmmg)@te Eesﬂlﬁsﬁlt ndx@lfr€@tment liquid to
wat er supply line 126 for supplying pure water to the

the trdapheny badr t122,2and arsettivg dewice (Bofestioval M Figuild) Supisiing a mixing

condtioBcikminiiegfesied Gikl i sarenuadpt Of Bk macd riimen liquid.

[000 fiquid supply controlling 128 for controlling the
Jupplying anounts of pure water and each chem ca

| i qitednixed tréditheri quitbsupplytpaiA4 3 aa@esh Rxih@pa@t 124 for mixing each
furni shed signal for manipulating a pure water

of the @bwah]@ﬂm@ﬁwm pllfeaW@I@h aesnpplatine A 2mbori supplying she grixed treatment
nitar

i n rese concentratio | ue of the i xed
uid PRSEHR A A BN ey R PULBRICSHBRK ling 126 for

SuPp&:k%(H}]l }ea‘r%vggseg OthC}g hg CghC entr altal 0] n éev?ﬂa &:ﬂ ﬁ%lﬁp\l\gginy %]IheéS) 127 for

supp@'ﬁ@l ih@dide IRttt be¢Heamcal aduigs toand rrﬁbﬁﬁgﬁm 120 BQBéﬁﬂc@Itliq@m supply
value of the mxed treatnent liquid to the chem cal

contrpolliggiladd m ppityollingthe supplyimgpmewhinel pive va®r amtheach chemical 11qu1d to

e SRR 5 B RSB P h s b o
amoti 9" Pf ?éﬁ[trﬁﬁ(% F[r?dnétgfﬁgg f&nn}%ﬂﬁoﬂlﬁeg %?ﬁenﬁi@dﬁ%&ﬂfaﬁﬂ{w'ﬁﬂlg of the

val ue o e m Xe reat me IS nonitore

A B o YR 0 i
liqui gigread mthicht dissalvessd camcentratiph eleviatcat basweenishe Hesire@ concentration value
and present concentration value of the mixed treatment liquid to the chemical liquid supply
controlling mechanism 128. The controlling part has a function of controlling the chemical
liquid supply controlling mechanism 128 by a feed-back control based on the present
concentration value of the mixed treatment liquid which is monitored by the concentration
monitor 129 in order to supply the mixed treatment liquid having a desired concentration value
to the treatment bath 122.

[0008]

[Patent Document 1]



[0008] [Patent Docunent 1] 3 JP-10-209109-A (Fig. 2,
Fi g. 3 andparagraphs [0030] to [0035]) [ Patent
Docunent 2] JP-2000-21838-A (Fig. 1 and paragraphs
[0029] to [0031]) [Disclosure of the Invention]
[Problemto be solved] [0009] A substrate treatnent
apparatus is introduced in Patent Docunents 1 and 2
and other various types of the substrate treatnent
ap R E-209109-4 (KigodyFig ome\paragrdphs f0086]ao {0086p of the
substrate treatment apparatus, it is extrenely
[Pateﬂtmernthio perform a series of treatnents including

1 R RETER o M G et ST BIORET Lah an

such a substrate treat rrent apparatus that can perform
t he above-noted series of treatnents in the sane

ﬂ)lsdldsaﬁgtof&mmb@td@npas not yet been put to practical use.
| es of various reasons therefor are as foll ows.

[Prohlﬁémbe%éﬁdbs of treatments including the treatnent
00093f various types of chem cal |iquids, flushing and
[ rying are perforrred in the sane treatrrent bat h, an

exch §ﬁ"&¥1§ L rrenfgpeﬁatué‘ls Icﬁl%éc{‘ﬁ’l £ bat ﬁl‘éﬁtrs'loa‘ﬂa 2 and other

types o si ng

varioui$ tipk€6t. thEQlibsaX@ mh@merﬁﬁpﬁramh@remﬂﬁfhet Hotve@dr, ia these types of the
treatment with a treatnment |iquid A when t he

substrat@@icaﬁmnnt dppeyatug, iNsientrerhaly diffecatrie perfayar thseriss @fetrﬂaérn@ﬂs including

t t t d t tme
the GFapkrhof 1 SR Oh ¢ %@C@ﬁ@%&%ﬁ@%m%ﬁ i upegreatment
bath 8 Sk %%ubﬁ?eﬁ? fedh Y &pgﬁ%ﬁg% e;S Carlnnﬂhéte{’é[) ted series of

e treatnent I quli reac ron 1s

treauﬁamts ﬁﬁh@@dn@ﬂfea@mﬁctﬁmylopyeebée@mu@t@ra@cglaner ated, so
that the precipitate is attached to the wafer and

beclormples efavpsiousteaerst thetetos arsas follawpr eWh@n taategiey of treatments

inciug e G P! S B AU A Chr bR RS pi i 41 erformed

t
o oS48 Bl | RAELR 86 s s o
treat@bihteigiidd on b Bidgletbagais Mafited.q Udr ék¥mefe, Affee twdoipletion of a treatment

Furthernore, since recently conplicated circuit
with p ateaienans ligurié A, frdemslat weatmines lisiuick A die theftreptiaensdtris roplaged with a

scatfight logpe <P S BB D R BERLAGRis A and B
are nf QP! 'A%&I%iﬂlgﬁ), [rioHE TesBRd: BlidRrPbGned %athf%ﬁﬁ?cﬂn&rA and B, a chemical
reaction is caused and an unnecessary precipitate is generated, so that the precipitate is attached
to the wafer and becomes a cause of particles. Such a precipitate is attached to the inner wall
of the treatment bath and is mixed into a treatment liquid used for the following treatments,
whereby the precipitate is attached to the wafer and a bath wall and adversely affecting the
treatment quality of the wafer. Furthermore, since recently complicated circuit patterns are
formed on the surface of the wafer, even particles which have not been brought into question for
a so-called bare wafer on which the above-noted complicated circuit patterns are not formed or
a wafer on which a limited number of circuit patterns are formed, are undesirable for a wafer on
which complicated circuit patterns are formed when such a wafer is treated in a single bath

having a limited efficiency for replacing the treatment liquids.
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a wafer on which a limted nunber of circuit patterns
are fornmed, are undesirable for a wafer on which
conplicated circuit patterns are forned when such a
wafer is treated in a single bath having a limted
efficiency for replacing the treatnent liquids. 4
[0010] On the other hand, when as a counterneasure
agai nst the above-noted di sadvant ages, the treatnent

[0010]i quid is prevented fromrenmaining in the bath, the
exchange of the treatnment |iquid and the cleaning of
t heOn arptherihand oshen s equiiermppurcagamsodia eboveinojedatisadvantages,

e waf.er.

th i.s__extr |y inpaired o that the
the GepETUAIgE PIRE G BR EoUBaS TG ctings of the treatment
loui AAE K HartiREOPE b LARE 4% AITRH Bimcind (FE (HORTHIRPLL the wafer i
extrefmeBeinphired, b6 that grtt@Mbert 08 the 43 bbtorhesamstiltibe for practical use and
viewpoi nt, in the substrate treatnment apparatus '
a largeemaouns of therfrargmenidiquiddscenses netessanyewhikle fdadsio 4 reguarkable rise of
treatnment, flushing and drying are perforned in
the (PRI RSRI  treatnent baths to sol ve the above-not ed

fjask. However, the apparatus is upsized and since the
[001 . .
fer is conveyed sequentially through the treatnent

batiem diis i igvsoany €iti thg §uberaef @armédieappa@diey deseribed in Patent
exposed to air and an oxide filmmay be generated on

Docurent sy ihiesdenidal figeidviegagnent, fushingemd drymgere perfarged in individual
cl eaning device 109, the cleaning bath 111 and th )

treat g TR CpSsRe 2850 8015 Tsio dHOBE PG dpraTALys ° dptfeg and since the

Wafeltvvgsp(g) r t/‘%}ggggtiut%fom"!mg,ass éﬁ%@%gﬁ t Eg{ Er yi'ng cﬁggn%%?%&stgé %fer, the

wafet Bagxpob®l @oay eyangeodtic fing maf e LAGeIrE onC tEDRIHIQTBf the wafer.
Separately, a drying bath 110 is al so needed. [0012]

Furthegsirige in the gleaiag demiest 1041 e clearingrbath 14ppad theylsying chamber 112 are
descri bed in Patent Docunment 2, due.to, the

prodiediffESialNe BYRE ATICEER Nolh CORGYE B FeRicaniig i, digptyy needs o
pass WDl Sifl BnRpSol ot e colERMeRer dhe ol P BFIl Bumbersome

Sepatdt@y, aldi@ng bR MERGIsbineetied. remains in the bath and the

above-noted precipitate m ght be generated. Wen the
[0012]lemai ni ng anmount of the treatnment liquid will be

ST B SR e ek P g2 e
the o ARt L 8 oo A o SR AR B s i the
drawiraC thedéplaritdeTidierRgtomend a&tment liquids is limited, so that the treatment liquid
remains in the bath and the above-noted precipitate might be generated. 'When the remaining
amount of the treatment liquid will be reduced, the treatment requires a long time and
moreover, a large amount of the treatment liquid becomes necessary. Further, the drying
should be performed in another bath, and a series of treatments including the treatment of
chemical liquids, flushing and drying cannot be performed in a single bath. It is further
important that when the same amount of the treatment liquid is constantly supplied from the
same position into the bath, the settlement of the liquid is caused in the treatment liquid. Even
when the liquid supplying direction is changed, only the position of the settlement is changed

and the settlement itself cannot be dissolved. It has become known that the settlement not



chem cal Iiquids, flushing and drying cannot be
perfornmed in a single bath. It is further inportant
that when the same anmount of the treatnment liquidis
constantly supplied fromthe sane position into the
bath, the settlenent of the liquid is caused in the
treatnment liquid. Even when the liquid supplying
direction is changed, only the position of the
only 8fiséd eabdveidtcdianigtd, burato thsessich lhetigadiantigs ehdt during replacing
cannot be dissolved. It has become known that the
the tregtmeneliginds arformersreaimant aid exmaingeasiiov e- not ed
articles, but also causes such a di sadvant age t hat
[001 uring replacing the treatnment |iquids a forner
o AT . : , . '
t heos s TR o e g e Rt K R Ay A rplacing
efficiéraly of nige trd@mesilqaidsnearti@fiddycofendysing lidui®irt the &fea@mnt bath and by
l'iquids, particularly of a rinsing liquid in the
prevanting theesettlamaanh of e bgatmeneligid itpgha bathsgetiemamimg amount of the

the treatnment liquid.in the bath, the renaini anpunt
trear e e s e e s Gt e B ruE P P €T can be
recucednd F P e fkch BT Elcal ith Seanf Fushing and
dryingh@fiibe Perfbrintiid il 4 Jigaé baNL , Bided ®hi th&e dindings) Ithid Prgse@i@ihveion has

performed in a single bath. Based on these findings,
beencp@plefedsent i nvention has been conpleted. [0014] In

ther words, an object of the present inventionis to
[001‘§r ovide a substrate treatnent apparatus in which the

tr gat t ri : ?é?ﬁb |1 quids,

A ES W& ,éﬁ db%%?oit %ﬁ@‘iﬁes@ﬂt i A m@ ? t|0 nﬂr?ﬁggé Eglr%‘%stmte treatment

fl ushi ng an rying can e per
appatdt@dh Refith tateatnidMeansariods SPey 6f EHeenit ahhiasrelushih®8dddirying can

(1) A substrate treatnent apparatus according to the
be peploenedin thasasi tiaafmembhthides a box- shaped treat ment

bat h havi ng an opening part at its upper side, and a

cover body openably covering the opening part of the

he cover body includes a drying
Medf BPSTTRhe BRceme]

herein for storing and drying a
Kmlﬁubstrate to be treated. The treatnent bath is so
ormed that at |least three of treatment |iquid supply
noz) & subitrate tzgagmentsppareds accosding tathe phesentapyeotienl insludes a box-
faces thereof form ng the box shape harizont

shapé ey PG AP APeT R ot HdSSREED NG E Foet B openably
cove@ﬁlﬁg%% &bgﬁﬂg E)Qrt BE HECRDRGLEDalP %%%L&%ﬁ? ifPRRfRY! &ﬁh& Chamber

formed therein for storing and drying a substrate to be treated. The treatment bath is so
formed that at least three of treatment liquid supply nozzle tubes are disposed at each of the
opposed side wall faces thereof forming the box shape horizontally at specified intervals and
these supply nozzle tubes are formed to be connected to a switching mechanism to supply a
treatment liquid from the opposed side wall sides while alternately switching them at the
opposed side wall faces.
[0016]

(2) In an aspect of (1), it is preferred that at least one tube among the three supply
nozzle tubes disposed at each of the opposed side wall faces be exclusively used for pure water.

[0017]



treatnment liquid fromthe opposed side wall sides
while alternately switching them at the opposed side
wal | faces. [0016] (2) In an aspect of (1), it is
preferred that at | east one tube anong the three
supply nozzle tubes disposed at each of the opposed
side wall faces be exclusively used for pure water.
[0017] 6 (3) In another aspect of (1), it is preferred

t haB) Irhendtlierlagpest of (N eie isSprpfelryd Mo Zheeatt led3e shree supply nozzle tubes
respectively include a hol|low cylinder in which a
respeglivgtvaintipge athollewy exlindshiroybieh agduraliy df grigglpnaapenings are formed at

) cified pitches in at |east. one.row in th )
specifiesh 68l S OBg (AN i DRGIRRIAL R gfgibi hollopy cylinder, and
cnSFBLLER SRR OSSP 0PSO s
directthg eqthi sfahe agjbctioh dpegingNjces siliaene e ngatetiOvitich is arranged in the

substrate to be treated which is arranged in the
verticabdirgegem. direction. [0018] (4) In still another aspect

OOI@f (1), it is preferred that in the treatnent bath, a
[ ottom wal | be inclined fromthe horizontal direction

b L e
ar @ FREEhbRG: SRt B AD R pRISROh G M| Rlmf 53] Tpjom vall

be intlinedf@inh e RBPEGH] difectidn by @ sfetified iahgle an@ befiehirge otifitdbe formed
in the treatnment bath, an ultrasonic generating

at a lowericod ob edndlimethbottana wall. out er surface of the bottom
1 1. [0020] (6) In still another aspect of (1), it is
[00 éé?eferred that a plurality of injection nozzles be

nosor BB AREAC X RS ATPETC RN IERE L AREEL R ap yrasonic

geneBUpPiside®eattaihed YRObutENifaca i ige oM AN or gani C
sol vent m st. [Advantages of the Invention] [0021] By
[002GIncl udi ng t he above-noted features, the present

acdBH i 1 At SEpeg 1brt b REaTResBARA PR Poiniccimagrres be
LSRR SRR ST 0B BBy PTREEL 4y st

device f@atipRying B akhvapbhéntaining submicron organic solvent mist.

[Advantages of the Invention]
[0021]

By including the above-noted features, the present invention provides the following
advantages. According to an aspect of the present invention, since at least three supply nozzle
tubes are respectively attached to each of the opposed side wall faces in the treatment bath, the
settlement of the treatment liquid can be prevented in the bath.

[0022]

For example, after the completion of the treatment of a specified chemical liquid A,
the supply of the chemical liquid is stopped and by supplying pure water only from three supply
nozzle tubes provided on any one of the opposed side wall faces, the chemical liquid A is
purged for a specified time. Consequently, the supply of pure water from the three supply
nozzle tubes from which pure water has been supplied first is stopped and by supplying pure
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settlenent of the treatnment |iquid can be prevented in
the bath. [0022] For exanple, after the conpletion of
the treatnment of a specified chemcal liquid A, the
supply of the chemical liquid is stopped and by
supplying pure water only fromthree supply nozzle

t ubes provi ded on any one of the opposed side wall

faces, the chemcal liquid Ais purged for a
wates et thiee dupply"BoAZeNabeugotidad or the Bl pIf Yheobpposidesidndvll faces, the
fromthe three supply nozzle tubes fromwhich pure

flow wh tler liqvéd irbidhe rbaﬂup ;gradélaﬂsf rlranged & Bergp predchgrdcab ;lqmd A which has

been3itEH Huhufit e C@{lﬁ'ﬁpﬁeﬁ e o b6 S LR RN Wil al of
the sﬁ&;ﬂ%h Iééﬂé%%&fs td ﬁ‘l@reﬁ%] ow Andofif :Qﬁltﬂbéﬁ %te\% E@hrgtlsér ﬂbe substrate to

to purge t em cal |qU|

be trégtd hed thanirkide dfahé baﬂhdcemolbé dentet] ibea phorgéthe. FUhis He because the
by supplying pure water fromall of the supply nozzle
directipibelsthe supphigngaiseure mater isshangada e sagieh, ubthe dlgwaaisfis changed not

at a Bifafly o erialte b i heceulesh Ealtlﬁ %&gﬁ il gnoved and the
remaiedScHerhif ‘hﬁHﬁe g@? fgﬁﬂg% aﬁlt& Qgmof freatment and
pure watar s change Fet ch Fow r

cleamrig mm&nﬂﬁtwﬂﬂhe ahahicaltlighidBiss tgbs’i:dii @hd tlieatrﬁ@ltt\ﬁiﬁi the chemical
the settlenent caused first is gradually noved and the

liquid Arpeidrhw depsheng sigh treatqentianshdcanings thefemf;angwfgtbd ch@yacal liquid and
n sane, treatnment and cle
clearp e i SRR UPnanch s A e uinis Belgaiee Loatephef chemical

i AR PR o Tl oo

[002xihemi cal liquid and cleaning liquid is speeded up and
a series of treatments including the treatment of
C he?ml@abetwtﬁnq@l sepply hbzakhiubg fansipgtyyiighoth enclisenical hquld and pure

Wateg orgenéstglel ﬂm@squ Zsptg{cg,w%tag g%kgmk%glgél% %stthe goncentration of
the tr‘écf&ﬁ‘\'é;n{:ﬁi uid {ooéjﬁlgaﬁe]&'ccﬂfé&ﬁr iR iEL \;\]ﬂ %@aﬁcit?ﬁhﬂﬁﬂthq{u'dg Hlle%upphed

ource, evi ce
fromGRe GKIhE @Esh@ﬁm@f thetﬁaﬁl taﬂ@%e eunt belpie Wﬂeracaﬁﬁ@tqbef Jupfllied from
concentration is connected and treatnent |[i QUI ds are
such ausppbly edzzI¢ fubmdubieg icdxagange off ¢lee freatwentiuisht hHowever, according

T T N —
e AT S HOHE s PORESANDR B HEBAER S i

pure § %ﬁér Wsb\iRInY ofef supplyends@iealibesPal lagee WAGET Of Pdrdd@ater is supplied into
uppl i ed not through the m xing device into the bath.

the baiihl inddhoit imeby Véithpibe yarggyampumteof \pairewatat, ghe subsiratotortertreated and

the nisu Salf)é Hafzz‘rﬁéebte%eaneda | arge anount of pure water is
[0024]

Since the cover body covers openably the opening part of the treatment bath and in the
inside thereof, the drying chamber is formed, the cover body can be moved upward or in the
side direction from the opening part during the treatment of the substrate, so that the
contamination of the cover body by the chemical liquid can be avoided. Further, since during
the drying, the opening part of the treatment bath is covered by the cover body and the substrate
to be treated is pulled up from the treatment bath and is dried in the drying chamber, the
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the bath in a short tine. Wth the | arge anount of
pure water, the substrate to be treated and the

i nside of the bath can be cleaned. [0024] Since the
cover body covers openably the opening part of the
treatnment bath and in the inside thereof, the drying
chanber is forned, the cover body can be noved upward
or in the side direction fromthe opening part during

substtdieistnbeadpasadtto afr dutigg grbadvigg ®eresH) sé that thelaeneration of an oxide film
contam nation of the cover body bﬁ the chem cal liquid

on the gvrfase oémsuh&urateﬂmpwm@dﬁn@ tyrdying ien i garfegned. he

002 pening part of the treatnent bath is covered by the

[ over body and the substrate to be treated is pulled
aér%cg@]ﬁgﬁ)eé bg subst éa%?Ee)hl inggteﬁtef>i({1(r§(%')ﬂs%fg) ?}(I)bgﬁ o%éu‘i})%l nozzle

tubesthsed mmsﬂagﬂr@UMateﬁpuﬂeh@ttertcaﬁb@ﬁ@@ﬁ@i éffidlerafy. an oxi de
film on the surface of the substrate is prevented and

hi g‘.ﬁn@wbﬁ;twcep gﬁwmsg n@aalﬁf btéﬁpf@r 5111113}]75@%8 b@tbofed}erm'\@ed giquidr@ld pure
refterre S 0 r en nven .

watep s Brgeal g Rebiploes Bl Aa e ot Bibitpe Fcentaiion of

the trgI mien fd to aoéﬂeaﬁ&?é cel‘ftf"dﬁope : ég@étéc?ﬁlc?&écahﬁérﬁ'ﬁghlés are supplied

tween a supp y nozz or supplyin

fromah€ ReRihg dbvitd @kt thedach, PUARE anRIuBE oBPareavdttreahn®Bite suﬁphed from
liquid supply source, a mxi ng devi ce whi ch makes t

such @swipeliinozale oibesluring Hie exceangmon thd ﬁr@umdnttltquedss pH@Wf:veé,caccordmg
concentration i s copnecte tr eat nent

to the AT St Y PrRS IR G Y dRY e LIteR P qu%r glre water, pure

watef @z&ﬁ&e pptnyo‘?ﬁhg??@ﬁ % §Ecﬁ%.(’]{ﬁlgt“?‘? go%g@%h{lg a?%%jamount into

the thftealfreaditbh cwl sUBplyinoiRive tvatcR @BO IMebinf Gthek Quishe nbFARS Bibks, a large
i nventi on, rOVIdI g supply nozzl e tubes used

amowx of @gre\mat@r i suppb@d iat @ath ipaskort Weeer Wdrthe Erge amount of pure

wateg YROTRARYE iTHOCOT e B SRR BHEDION e bath. 1 n

(002 fgddl tion by supplying pure water also from ot her
upply nozzle tubes, a large anount of pure water is

supftdotding B3 andther ﬁl@fei’red Misgect BPTthe bies@nt iMVehbon, ey hﬂﬁ%@ supply
amount of pure water, the wafer and the inside

nozzlgaule leainglasimplp sta;nuqturcl maeedtcr P0dEMigk Gguidicagbe diiciently supplied
o 0 S QB S T BRE buBh S B e B il e v
and 5’ lﬂ%&/ Jﬂai %ecfﬁ@? %irEQR xﬁﬁk}g Iha%1 H'l%gg ?Bwpﬁteeéafn'\}‘éi’r ff)%l?é[’ not only the

he "su eat ed eover
setﬂeﬁieﬁt: §f thh Rlechhidw/1ig i/ Un theCHth bsn bderee@s@ biitalid @e R&ildring efficiency
can be improved.
[0027]

According to still another preferred aspect of the present invention, since the bottom
wall is inclined from the horizontal direction by a specified angle, the permeability of the
ultrasonic is improved. Furthermore, since a discharge outlet is formed at a lower end of the
bottom wall, the sediment accumulated on the bottom of the bath slides down along the
inclined bottom wall surface and can be easily discharged out of the discharge outlet.
Therefore, each time when the treatment liquid is exchanged, the sediment on the bottom of the

bath is discharged out of the bath, so that it is possible to keep the bath clean.
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and a flowin a specified direction which has a | arge
flowrate can be fornmed, not only the settlenent of
the cleaning liquid in the bath can be prevented, but
also the replacing efficiency can be inproved. [0027]
According to still another preferred aspect of the
present invention, since the bottom wall is inclined
fromthe horizontal direction by a specified angle,

[0028]he perneability of the wultrasonic is inproved.
Furthernore, since a discharge outlet is forned at a
| owdsecordiag ¥ stifl aaothpoprefsriedaspect aftibe prgsintriyention, the substrate to be

e S SHT B ot e a3 SR o o
' ' - of: th ' t .
P B R L Rt R PE TR Rl e pamens, a g

quaﬁgb@aaﬁ@ﬁdanbé@mwent on the bottomof the bath is
i scharged out of the bath, so that it is possible to

[002%eep the bath dean. 9 [0028] According to still
anot her ..preferred aspect.of .the present invention, the
o UADiE o Sl andius Gl ASaeck uf; B WG IRANGR| § dry gas
) i O t . ith. t i id, .e0.
contfifif Sfitont & Mot Ssubb i 8 e pchsubly dBli€into the

dryingitlabperd Thetefona kinedmidt comeised i lﬁab[f%ﬂk?solv@nﬂﬂagbr is submicron in
uality treatnment can be performed. [0029] According

size, the ghbdr ciroshpartigeedi theedgempeavensican he lggegethout increasing the
amo@g?/o.gg%oggz’pgg sq?ée% ggﬁlquhéﬁ Q\,&]ﬁ'% ﬁqleg%g%ijﬁba‘p%gm ¢ ,%%gﬁ@igﬁg‘,\élc@st particle is
srnalf]l‘ﬁ)(!ljﬁ(,e vx}itgttﬁe ie?ge nlﬂfl%érrlﬁ Iﬁﬁgﬁ%}gﬁ S, Tﬂée{ogl iFace A& CE st barticles,

¢ont al ne n e organic s vapor i s submcron |

which iz totdlRemnomibe su@ce AretofRar hd®ldesl @ist bAeiclefigaRseC As a result, a
sol vent can be large wi thout increasing the anount of

largetawuot gfaprbmicson wést partiFlas eandre, injedied © thhwireoe dlaibe subsieate, so thata

cearfge i quadfitiorbrHaE cphte, ¢hideniplaisst By Ul Frscamount of

Su"“@%? g&%mf@ s%fveﬂfaﬁﬁs‘[ ﬁérﬁ s, %glfégve!r,sev@% g@%ﬁ% lﬁﬁglhfs?rfn]bérﬂgesubstrates

area or an i1 n m’'st i cle;

havirfSa darpe€ Slitinteteraare lidefied JMOURE tRANSEHD Bal, Gfhcal aSEIurality of injection
Eartl cles can be injected to the surface of the
nozzkss st disprosed, siod tchagequeently | sebmionen riish yattickes caie agpadly anttugie between

substrate can be efficjently replaced by the | arge :
the supsgrafet, ngt Olﬁ% E’Er?%&f%%‘ﬁy 8# é’é %?ﬁ\@ﬁ%npifﬁ‘)é@’ Byhplse @%é@?‘ment time
can l%bgfﬁ)?t\éﬁéd. %@&dﬁﬁgﬁ ﬂ?e LAREIGr QUIRE! mgfk (§ftl‘ bt %%tsl?etcte surface can be
aving a large di"dheter are irnserted into the
redudedet sRfindiAliftle & B sA npthitid! iFurthef, theja@BEHIRH of particles to the
substrate can be prevented, and moreover the speed of the drying is enhanced, so that the

reattaching of particles can be also prevented.

[Brief Description of the Drawings]

[0030]

[Fig. 1] Fig. 1 is a schematic plan layout pattern of a substrate treatment apparatus according
to an embodiment of the present invention.

[Fig. 2] Fig. 2 is a cross-sectional view showing the treatment apparatus.

[Fig. 3] Fig. 3 shows a treatment bath constituting the treatment apparatus shown in Fig. 2.
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nozzl es are di sposed, and consequently subm cron m st
particles can rapidly intrude between the substrates,
not only the efficiency of the drying can be inproved,
but also the treatnent tine can be shortened.
Accordingly, the cause of a water mark on the
substrate surface can be reduced to extrenely little
or alnost nothing. Further, the attaching of particles

Fig 34 id disectionub sitle aleqy stdtvnlie thy dixetidrethdicard byaheavew X heFig 2; Fig.
speed of the drying is enhanced, so that the
3B isragep vigohansgh 18f3%1'§ atcras-eestional visw aiongihp Hé@eHICebne shewinéf Fig. 3A.

rFig. 37 £ 4R g g ibe Sphror i B thatripslbpgispilin Fig™s.  Fig

4A isd S H&ﬂtFl RIBAS Qhé’xﬁfl@?&ﬂér%d‘%p giegr s%wﬁrﬁ‘? AR deforQhdibAy ?d by the

present ent 10 Cross-secti ona

arrow Yew Fad) qw Bad FlzedC iepdroBRbctidpRiaiey ur@ %Hiél IYC-BYC Fh@shdwn in Fig.
shows a treatnment bath constituti ng the treatnent

4B. appar at us shown in Fig. 2. 10 Fig. 3Ais a sectional
V, ovvnl the direction indicated by the
[F1g§ dﬁé&r SF‘FI pﬁﬂgop@pglpe 3Bis atop view and Fig 3C

[Fig. '6E Iaﬁ.cd 98 é{&?&%&&ﬁ?{l E\)(r'sﬁéf‘(zi]:ﬁ% %.'ﬁ%a hIlOIC&S kd t!hgtrle%ltﬁfent apparatus.

oOws a su

[Fig. np ZZb e it b@sﬂsea@ﬁﬁeaﬁewrsh@mgtaru%amrﬂ prooésk in B @eMmient apparatus.
Fig. 3. Fig. 4Ais a side view, Fig. 4Bis a

[Fig. hrkiga is ¢ ceons-seetinral view showing sficammen proaess i the @tteatment apparatuS-
. ifgécagt.ed t())ythe aZ”o Y in Fi 4A and. tlhg

[Fig. @ r 098-"5R 8 F1oHE! WiNB AATCHARENS RASCFSS ik HS%mqnhappamms-

[Fig. Fp?ﬁig. gffli:[aﬁ' %{plaﬁlltoﬁé rg%agxéﬂl Jor ﬁ%"ﬁ%ﬁt GBVI%E??E Qﬁ%‘gﬁ% timing of

supp!}' tyfes @F @8gtnient lidigdst r eat ment apparatus. [Fig.
Fig 7 I's a cross-sectional view showing a treatnent

[Fig. dﬂ]dﬁgs $1 i an hexptana@nmelrawing gar at warmenftAprgeesg]shewiggsa itigning of
Cross-secti ?nal Vi ew séwsovvl ng a treatnment process in

SupPly g VAP QU YRGS Of JpHHICRt HRMdS. [Fig. 9] Fig 9 is a

[Fig. 121¥18- £F% %ﬁ%ﬁ%g&ééﬁé‘({vug%ﬂuﬁ%ﬁe &é@%’eﬁ%&&aﬁﬁ%‘%ﬁé&dﬁfg to a related

art. explanatory drawing for a treatnment process showing a
timng of supplying various types of treatnent

[Fig. IIB]dﬁg dis3. is [aFgrgss-sactionai \gevt showingra deqpingndave rodstiantinggthe substrate
for a treat nment . p'{ elgss showing a timng of supplying

tfeat%fﬂtuaBH%faW tnent liquids. [Fig. 12] Fig 12
[Fig. 'lﬁ]cﬁig o éf‘ﬂ a;’ écﬁ%ﬁﬁ?We@gshWac‘ LRl e SRR %bpﬁgﬁ&?%@éolf&ng to a

related art.

[Reference Numerals]

[0031]

1 Substrate treatment apparatus
10 Treatment device

11 Treatment bath

12 Inner bath

12a Bottom wall

12bto 12e Side walls

11



art. [Fig. 13] Fig 13 is a cross-sectional view
showi ng a cl eaning device constituting the substrate
treat ment apparatus shown in Fig 12. [Fig. 14] Fig 14
is a schematic view showi ng a substrate treatnment
apparatus according to a related art. [Reference
Numeral s] [0031] 1 Substrate treatnent apparatus 10
Treat ment device 11 Treatnment bath 12 Inner bath 12a
13 Bott @utgvdlath 12b to 12e Side walls 11 13 Quter bath 14,
l4a to 14c, 14a" to 14c' Supply nozzle tubes 17, 18
14, 1afoddei lda’ todédeSupely 19zzlo@bey scharge outlet 21 Cover

ody. 23 Drying chanber 30 U trasonic generating device
17, 132%% Qﬂv?mi‘l enerator 35 Dry vapor supply device 36

19. 2YaPSi 196 ing bath 40 M xing device 41, 41a Pure
7 %tersc@@@kﬂsource 42 to 46 Chem cal liquid supply

21 souwrserb&B, 39 Inert gas supply source [Description
’3 of ]gpy?nchrhiin%rerr ed Enbodi nent s]

30 Ultrasonic generating device

32 Ultrasonic generator

35 Dry vapor supply device

36 Vapor generating bath

40 Mixing device

41,41a Pure water supply source

42 to 46 Chemical liquid supply source

38,39 Inert gas supply source

[Description of the Preferred Embodiments]
[0032]

Hereinafter, preferred embodiments of the present invention are described referring to
the drawings. The following embodiments only exemplify a substrate treatment apparatus for
embodying the technical concept of the present invention. Therefore, it is not intended to limit
the scope of the present invention to these embodiments of the substrate treatment apparatus,

but other embodiments contained in the Claims appended hereto are equally applicable.

First Embodiment
[0033]

Fig 1 is a schematic plan layout pattern of a substrate treatment apparatus according
to an embodiment of the present invention. Fig. 2 is a cross-sectional view showing the
treatment apparatus. Fig. 3 shows a treatment bath constituting the treatment apparatus
shown in Fig. 2; Fig. 3A is a sectional side view shown in the direction indicated by the arrow X

in Fig 2; Fig. 3B is a top view; and Fig. 3C is a cross-sectional view along the IIIC-ITIC line
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[0032] Hereinafter, preferred enbodi nents of the
present invention are described referring to the
drawi ngs. The foll owi ng enbodi ments only exenplify a
substrate treatnent apparatus for enbodying the
techni cal concept of the present invention. Therefore,
it is not intended to limt the scope of the present
invention to these enbodi nents of the substrate

showhrig #dgrent &parshdwsa supplit n@izieenibeadifposédidnhes repmead bagdshown in
in the Clainms appended hereto are equally applicable.

Fig. B Figt 4Aeitd sidpreiew; H@oB3p amagtiallyicslaagedcne vigw ghopinain the direction

. . layout pattern of a substrate treatnent. apparatus

indic BBV oY o eSS i SO BraLERT T, e Bl VC-IVC

linesﬁb‘g'n%lF%. @.W}%%‘é%ﬁ&bﬁﬁﬁ&oﬁ’ﬂh@pﬁr@how ng the treatment
SNOWs

apparatus. Fi Q. a treatnent bath constituting
[0034]he treatnent apparatus shown in Fig. 2; Fig. 3Ais a

sectional side view shown in the direction indicated '

by A lsebspicdygasmentppargtus 4;is prayided pvittsa greatopsny deige Hhig which a

e i A A ARG SR I ot
treaﬁ}nglgt%f %ﬁ@ggtgﬂeg!o@ sﬁ&ﬁa@e&%ﬁ%%seﬂﬁ&&hdﬁ%mafep a sﬁb?rgtegfbr a liquid

ide Vi ew I's a partiall'y 'enlarged

crystilodisplaye dasioWsubsiraid eorcl FeRetdigin dist, ihidcatsetshtale foh@ mask, can be
arrow Y in Fig. 4A;, and Fig 4Cis a cross-sectional

perfopnedy inl @mwgbathe Heinafier, & isamiconduaion wafer (hergBafien gefeged to as
w__dS.a.sch tic of the pipe.. [0034 substrate
waler? WA OR3P e Bive o Grighi Uog QL RUaE: aat ment

[003ﬂevi ce 10 in which a series of treatments including
romthe chemcal liquid treatnent to the cl eaning as

a sHétiagRer, the ainmeRbmint UQUiH0lSiséy Resgcdbrastebatifi@lid@sg a chemical
such as a sem conductor wafer, a substrate for a

liquid fayuindetclong seatinedi efph axafetesuifacs, and & dlogningiiguifider eleaning a wafer
Iafreco 'd%}a%thdi sc, and a substrate for a mask, can be
su aﬁeefil}‘{i? £ Hegmen . Hereinafter, a sem conductor

Mfﬁf ge‘ %55 ’afl{d?cratesr @ﬁé?%]{yie%e ’gp@@ev ",\Qﬁfﬂﬁt;e/%hg&%geld of substrate

descri d a represen vari’ous

treatiPetirsd Sidk@bce doRQdihg e Rivi@baracles (nis) bedIdeR gds! iah BN Ery air, is also
liquid" is used as a general termincluding a chem cal

exprasseguasd a0 that disieirgand iedtlaens, a sibstanaa fentaigingffine diqaiddarticles

.a cleanin iquid for cleaning a wafer surface and
(HﬂSt?P@}d&%g%sﬁgﬂ io? %é‘? FriTEeddaeh %’aPOfg-

[0036]

As shown in Fig, 1, the substrate treatment apparatus 1 includes a treatment device 10
positioned in an approximately central part 3, a treatment liquid supply part 4 positioned
around the treatment device 10 and supplying various types of treatment liquids to the
treatment device 10, a pipe area 5 connecting the treatment device 10 with the supply part 4,
and a conveying part 2 conveying a wafer W into or out of the treatment device 10.

[0037]

A plurality of wafers W, for example 25 pieces of wafers having a diameter of 300 mm
are stored as one set in a plurality of containers, for example in two front open unified pods
(FOUPs) 6a, 6b, conveyed by a conveying robot 9 along a direction shown by the arrow in Fig,
1toan HV unit 7. Here, the array of the wafers W is changed from the horizontal direction to

13



Further, "vapor" indicates generally "gas", however,
in the technical field of substrate treatnent, a
substance containing fine liquid particles (mst)
besi des gas, such as a dry air, is also expressed as
"vapor", so that herein and in Cains, a substance
containing fine liquid particles (mst) besides gas
will be also referred to as "vapor". [0036] As shown
the vérticdtidfedtiontand tiseNpafersal/enrd r@atored to apgacaicusveler diatiudiag a wafer

a treatment device 10 positioned in an appr oxi rratel¥
chuck eattrtal bepeanveygd iator ﬂl@atfqa‘émntldewae dOsuphe yafesy W avhich have been

o AR L SR s . e
chuck RERIHTRAL ggé’d fh% eors SV By - e pp?l;/&lg %ﬂ?§§lk6‘ Elet\gﬁers W after the

treatment Vi ce Wtht
treati@emy @ Yohe@icaRliguid 1§ attactyd lrcgtt& aice rwhilel indeexir@y theutaf@s W into the
the treatnment device 10. [0037] A plurality of wafers

treatmpgntidgyice X& rrpii@lse@lepﬂje 6@§h©11m CEJﬂCi: mag b agached iathetafers W after

the (Egigicay AupLel B VbR | PGB HomoooRE i i heper chuck
durideftfrednBae ofgtﬁ T%:ESVW eHr R G Ve@(rid@g' f&%% ci_tﬁu&’ﬁgnism and

rection y the arrow in

convgymg‘leﬁ@haﬁlﬂﬁ Rtlangoflsd MBedadre eV ¢Iﬁ1cl@ft@dag§@ freoiRetiNBere, the
hori zontal direction to 13 the vertical direction and

explanpeonsdherecs awg emitedr ansferred to a vertical conveyer 8
2%ncl uding a wafer chuck part to be conveyed into the
[0038] eat ment device 10. The wafers Wwhich have been

R AL e e A SR A s o

whichagn gictdneddite e %&ﬁéds n\ynbef 6f @afdheW, feaé e gel sve-noted 50
al so the wafers after the treatment a chem cal

piecep,| a@jldiad:reiam_lfmt tiawd scaver hade 2¢ I@p@thaHMﬁON@lngr@erppﬁlr@enhﬂg part 12a’ of
the o farcariap ¢ P el B CRUPGRd XDTPHAAAY GF GOt partof the
treat@%ﬁtq{a@otr Ip[(fleger AR e %BEOM?%&%?Q%ﬁShQ%%FO%WO%mg case 25.

I'S necessar

In thé atfcbﬁﬁnddaﬁng é&éﬂlﬂﬁ@(ﬁtst@éls 'QJSEE 2084 fpfowdlddaipeigit frons tHedRofplate and
wi del y known robot mechani sm and conveyi ng nechani sm

by the freditsiolls gheatreatmens ddthf dris swupperted irtfixed! e &mihadnsideet lIi]SfB@VeT body
2, i S P b et R B s movig
mectH R Bl D chher BT B Doy M £ GO BppaiRRRAA
[0039}bove noted 50

As shown in Fig, 3, the treatment bath 11 includes a box-shaped inner bath 12 which is
formed with an approximate quadrangle-shaped bottom wall 12a and four side walls 12b to 12e
provided upright from the circumference of the bottom wall 12a, and of which upper part is
opened. The treatment bath 11 also includes an outer bath 13 which is formed with a bottom
wall 13a and surrounded by four side walls 13b to 13e provided with a predetermined width
from the periphery of the inner bath 12. On the side walls 13b, 13d of the outer bath 13,
attaching parts 13f, 13g for attaching the outer bath 13 to the footstools 26a, 26b are formed.
[0040]

As shown in Fig. 3A, the bottom wall 12a of the inner bath 12 is inclined by a
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pi eces, and a treatnment liquid, a cover body 21
openably covering an upper opening part 12a' of the
treatnment bath 11, and an ultrasonic generating device
30 nounted in the bottompart of the treatnent bath.
These el enents are accommpdated in a box-shaped
accommodati ng case 25. In the accommopdating case 25,
footstools 26a, 26b are provided upright fromthe

specifitdiglddh 8¢ €, 3efebm Ithe RdiRoh@Ddisdcaoh.S , By inelidifigteebmbadlh when a
11 is supported and fixed. In the inside of the cover

belovgdesgribeat ultrasatiy igergrasingndivice 23 issatached dedhe ogong ovall, ultrasonic

bod 1 i,s.mved u nd. down .b oVvin nechani sm
clear(Ttand SRS PERENCop hatmyor 1B R FaiaLid s Depgmoothly
perfo'irﬁ@d”eat ment bath. [0039] As shown in Fig. 3, the

treatnment bath 11 includes a box-shaped inner bath 12

[004Mhich is fornmed with an approximate quadrangl e-shaped
bottomwal |l 12a and four side walls 12b to 12e

pr duithedpnependpart ofr each Of tesidecvalis dle e BepY-shaped geovestin Fig, 3,

Broo0t d2bmaat’ Sl A Rl 1P dBe il e fopieh B3 MAYidie these

grooxife§, d t?éaﬂlgm&t:%fﬁ:asc%? g%rfl&mgui"@ij the i eaﬁé\;{\nﬂ tl% ﬂgﬁl@ BORLHaAN 3 over every

our side b to Be provi

side walkeehlgrwiihoatdemating to 4 sigewvalhe peri phery of the inner
bath 12. On the side walls 13b, 13d of the outer bath
[0042]3, attaching parts 13f, 13g for attaching the outer

e AR SHRTIETS GRDAERAMEot DGt Rl IcT 58 CF i FBiecsary, the

st HAED, 3o  rfy EELLAPL, PBLE g e oo

wall bRidfane vabd bathB3 8 dachdrgd Otct BSRAviperdibmbieasds. €50 mm is formed.
enerating device 30 is attached to the bottomwall,

[00433I trasonic cleaning can be efficiently perfornmed. In

perlksnirane pested S e it Bl suip CHoH <o ba s 3.
' I V ’ in  FEi :
o35 A Sy o BB, 8 98 ST R coiner e

provi&!?@%ﬁzoﬁfaﬂrﬁ@dbﬁ@ﬂediﬁtér@ﬂs@w ding these grooves, a
treatnment [iquid can overflow out of the inner bath 12

t o lavh of thesupplinhzziStubescidady édgandsliddetoddt’Ihag thershpe configuration
and Gt BN OSBHATGE £ rEcEA A Wh At st a cyinder
haviﬁghg sbéc%gdddiﬁﬁle@? FESAR ¥ spégl‘?ed length in which injection openings 17, 18
including a plurality of openings 17a, 18a are formed in the longitudinal direction thereof in
two rows which are separated from each other by a specified distance D,, wherein the openings
17a, 18a are each formed at specified pitches D; in one row. D; is, for example 20 mm; D, is,
for example 6.8 mm which is determined by the following angle o; D; is, for example 5.0 mm;
and the length of the supply tube is a little longer than the width of the treatment bath 10.

The injection openings 17, 18 have a specified diameter ¢ and are formed at positions
at the specified angle o from the center of the cylinder. The diameter ¢ is, for example 1 mm
and the angle . is, for example 30°.
[0044]

The supply nozzle tubes 14a to 14c, 14a’ to 14¢’ are provided on the opposed side walls
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di scharge outlet 19 is fornmed to have a | arge
di aneter, such as 75 mm Al so, on the bottom wall 13a
of the outer bath 13, a discharge outlet 20 having a
di aneter of e.g., 50 mmis fornmed. [0043] Between the
opposed side walls 12b, 12d, a plurality of supply
nozzle tubes (in Fig 3., three tubes per one side
wal | ) 14a to 14c and 14a' to 14c' including a holl ow
12b, £2d inRdeT a Mmadnerphin vhedajgctvar dpeainial Tay 184 tuspecd dpe€ifled direction. In
intervals. Each of the supply nozzle tubes 14a to 14c ,
otheramigrdsaan owse side' walhd 2, h@reﬁaﬁﬂm@ @ﬁz@@rtdweis oia @nddwaee provided

substfl%tmily f@ﬁgcﬁﬁq dglélf)geﬁrg% Eﬁgﬁgﬁl‘p ]If%%é’lg gpzeaﬁed intervals.
ool S e 1;8 D e

part i¢ ?Iitlmécﬁls’tpvﬂir@ bf 607E# su %151 nezAlenBe 1 usintBé niddl€pirt Binclined upward
thereof in two rows Ich are separated from each

by 2@t et tfbyﬂllapls pewild fubd 14 gt tha siep@dartik ichingd davenvegrd by dgs  Also,
oty @hergiienell 430 Dpee R IE728 e 1 oGl fE raaderbingthe same
rnam%8 méfﬁﬁ}{lgcth aﬁov@% drﬁ(%%g Wierd A€ V$a r 150%1’%8 él?ﬁ%l Bttt each of the

and the Tengt

JCWP@MHfgﬂbEnS@sﬁbdtdrhbﬂ%b@élﬁafof&ﬂi@Wafbhe width of the
treatment bath 10. The injection openings 17, 18 have

a shaong thegupply nQZZée tuhf)s @mdu@phenwhmblesdﬂa pldai initlsnigpper part are

the.s eC|f|ed e center of th

used GyglyigEDT AT APl i PORT wiRRRHIEZ Yk 14nd46Hgd', 140
are u?éab%lesuﬁﬁfgﬁ? @d&%ﬁ&{l 391?18 j;_ﬂ([i B2 4Hatthe supply nozzle

are prOV|ded on the
[0043)pposed si de malls 15 12b, 12d in such a manner that
the injection openings 17a, 18b turn to a specified
di riscprayiding the ssiphbyr namsledisibeso teotre 144, dda'wal 14c] 2¢spectively on the

oppossilssearaliardy SR ey o fiod Areciog b beer e bath
ok SR AR TR S s o
supp@ttifpth&’ charichliduitbR stopped Bnd Hisst, e kvatd@ @ $upbied Ol i lﬁ*ﬁﬁaﬁi the three

upward by 60, the supply nozzle tube 14b in the md
supplyanozzle subies t44 toelehc @p\my ehne bf tiRowosiitt wille (fouppinple cblzlebﬁ 51de wall

120 i3G5 30 Brime TochERice) Baida i ﬂ'ae%%h'er{h@ﬂbﬂ%é’éﬁé’ﬁ%ﬁ% Nex,
the s@’;ﬁg %{ gvﬁ?e W{ltgre 4 'ot\lr}éé‘ Eﬁ)&ﬁ}é g&f Fl snléf st\c/)\ﬁéaneﬁfd' instead the

suppStalrRee Wvatck ﬁr@mbtﬁé Bthef afée ﬁlfpplyhﬁ)zzlb mmt% tlll@ rto QREHNNES other of the
turns to substantially the center of the wafer.
two side walls (for example, the right side wall 12d in Fig. 3C) is started, whereby the flow in the
bath is gradually changed to further purge the specified chemical liquid A which is settled and
remains unpurged in the bath.  Further, by supplying pure water from all of the supply nozzle
tubes 14a to 14c, 14a’ to 14¢’ to increase not only the flow amount, but also the flow rate of
pure water, the wafer W and the inside of the inner bath 12 can be cleaned in a short time.
This is because the direction of the supplying of pure water is changed at a stretch, but the flow
rate is changed not at a stretch but gradually, so that the settlement caused first is gradually

moved and a remained chemical liquid can be swiftly purged. By performing processing and

cleaning with the chemical liquid B in the same manner and by repeating such treatment and
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Anong the supply nozzle tubes, the supply nozzle tubes
1l4a, 14a'" in the upper part are used exclusively for
a pure water supply and the other supply nozzl e tubes
14b, 14c, 14b', 14c' are used for supplying both a
chemcal liquid and pure water. [0045] By providing
the supply nozzle tubes 14a to 14c, 1l4a' to l4c
respectively on the opposed side walls 12b, 12d, a
cleaning) Wechaimmge of theahsipal liduedlatl clegtin®hquid i sbeedbduprad ianeries of
the bath., For exanple, after the conpletion of a ,
treatmerss ingldingdhe teaipmenrt afickemisadiquids! flushiggiagd Aryingreandwemerformed in
of the chem.cal liquid is stopped and first, pure
the s3fae Eratimgn lied only fromthe three supply nozzle
Km4@ubes l4a to 14c on any one of the two side walls (for
xample, the left side wall 12b in Fig. 3C) to purge
t heFgtieniia ahe hbhayeiddsofiption,tpige warers Radphied Bofmo4 right supply nozzle
specified tinme. Next, the supply of pure water from
tube tol o spleft swoply| rozekgbigbe Blernaidvelyaby iswitehing plai sepply; however, for

e TS gRBELY Sl A5 TR 150 P o

. | Ci .

o RE LS L] SRR s L Ol Bl i o e

supplysncgsladuR! 14y’ ©hsugdnd2lef ubdshiel’, puepid thd eppd@ €6t Ibiwed part among
chemical liqud Awlich is settled and renmins

the supmyngezde tuhes e’ Bat4e) pRyidedon, thgyide wapl ideee pmubangsusly used, a
.from all f th upply nozzle tubes 143 to l4c, 14a' )
whirlpgolhapect vy critrbe TR eshin G Tnert PRI s e P Ui igger while
. at e of. . t f .
chanilE e BBU TS Pioa ARG O BL R Bl R ok g ban 1

can Beiré®iereddiffisult. s because the direction of the supplying
of pure water is changed at a stretch, but the flow

r atEhd Busbeirmg ebic senpplanozrlestubet aid tetangleadfiahe ynjecgon openings at
that the settlenept caused first _is_graduall nove
PrOVIZI{G 1 SRR HOALRIES Salor eI vt i AEveugteg PYmbi iskangies and

Iﬁﬁﬁ ' processing and cleaning with the
nmyg%on1cgﬁ§¥%%%gd B in the sane manner and by repeating

[004Ruch treatnment and 16 cleaning, the exchange of the
chemcal liquid and cleaning liquid is speeded-up and '
a <& skewnfin Hig et atethesbdtionl Uda o§ thhdreameent rhatht 16f an ultrasonic

chemical |igquids, flushing and dryin an .perforne :
geneie (iaces thl ThouRidhe e BN SORAOT A R D iheigdn ltrasonic
™ Co Li ‘ fi
o0 TSSO At Ay e . s
as wablt e AR id VMeAsni)scBdthifof B2, A8 dsdiBatStdRikitg dMAWeMBhic hbdihg a specified
exanpl e, when the supply nozzle tubes 14b, 14c (or
frequengypsugh ae ¥y Kélztta beyeri bHz i usdde | ower (or
[0048]

By mounting the ultrasonic generator 30 at the bottom 12a of the treatment bath 11,
an ultrasonic irradiated from the generator is transmitted through water and the bottom 12a of
the inner bath 12 and transferred to the treatment liquid. Further, the ultrasonic vibrates the
treatment liquid and acts as a physical force on the surface of the wafer to remove particles,
such as foreign matters and contaminants attached to the surface of the wafer.

[0049]

As shown in Fig. 2, the cover body 21 includes a box-shaped container 22 having an
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upper) part anong the supply nozzle tubes 14a to 1l4c
provided on the side wall 12b and the supply nozzle

tube 14a' (or supply nozzle tubes 14b', 14c') in the

upper (or lower) part anong the supply nozzle tubes

14a' to 14c' provided on the side wall 12d are

si mul taneously used, a whirl pool -shaped fl ow can be

formed in the treatnent bath 11. By supplying pure

openitgt gart 2 Inethe db@agparg tHehedf iRl osed whirt @cthe Qipper part thereof and

optionally, the cause of the settlenment in the

havingr stigh aestre thattin thelinsiga thegeofr aplaeatistoldwalersc ¢an bﬁfécelVed and the

inside Hgaerﬁpﬁtgﬁegﬁ ug%cg% lﬁ% ao 22) (ﬁ‘ﬁpﬂ)g{e Z?{ %&B&q%&ﬁy g P ear ﬁe&l%q moved in
a verfid ﬁlsh(ﬂ'{z%gﬁp&réchgﬂe B}i% {I%ogﬁlghﬁcﬁ%g%’lﬁ (ﬁkﬁéﬁ&\zﬁ/@u nber and

angl es an ecte 047] As
[0056]hown in Fig. 2 at the bottom 12a of the treatnent
bath 11, an ultrasonic generating device 30 is
mountthel Upme@at] afrthe bes-shageth epritingig2H avsubgiamally meshesbaped ceiling

surtafiopt s vaneds 1 Orue Jeing Mt 2en 4 PRid ﬁﬁtﬁ‘i"o%q zales 24, to 24, for
injec@d &’rﬁ] gaSile ﬁsg@s%d‘i‘@ﬁ fife atRSbddMtia w a%e(ﬂletﬁ@fdﬁ? sides.

oScl tor emtting an u on|c avin
[0058peci fied frequency, such as 10 KHz to several I\/Hz I's
used. [0048] By nounting the ultrasonic generator 30
at Nerd, isbringiolBig. ofthe hennocéen heithe piping betwyeendhe treatment device

R e T —
o o TGS A AR SR

dischafdd aqlid restirgy meysi cal force on the surface of the
waf er to renove particles, such as foreign matters

[005dnd contami nants attached to the surface of the wafer.

049 As_ sho n Fig. 2, the cover body 21 includes
(D Tr t%?%%”@ ]\é\’n;]ﬂ?al ner 22 having an 17 opening part

22a i

o o kRl Ay @Aipon! It S0EvBRE sl QRECS B e ArbRGivpes of
chenti®¥$ ligeld %ﬁ@l}e@furceﬂwtdﬁ@dﬂdtlﬁe@fgas%ﬁﬁy SoUM& B8, BPare disposed around

received, and the 1inside of the container i's used as

thetrt?&tﬁlﬁdt@frvmglﬁhanber 23. The cover body 21 can be nmoved
a vertical or,  horizontal direction

necﬂ?fnp‘é%vt’fﬁ%rt sugﬁlé(v\ﬁglrcef 6@5@21 include a pure Water suppE/ source 41 for

supplying pure water at normal temperature and a warm pure water supply source 41a for

supplying pure water heated to a specified temperature of 25 to 65°C. The chemical liquid
supply source includes a chemical liquid A supply source 42 for supplying, e.g., HCI, a chemical
liquid B (e.g., HO,) supply source 43, a chemical liquid C (e.g., HF) supply source 44, a
chemical liquid D (e.g., NH,O,) supply source 45, and a chemical liquid E (e.g., O;+ pure
water) supply source 46.
[0053]

Each of the above-noted supply sources 41 to 46 is connected to the mixing device 40
by apipe L. Among them, the pure water supply sources 41, 41a are connected via valves V;,
V, to directly supply pure water to the supply nozzle tubes 14a, 14a’ of the treatment bath 11,

not through the mixing device 40. By this connection, a large amount of pure water can be
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In the upper part of the box-shaped container 22, a
substantially arch-shaped ceiling surface 25 is
formed. On the ceiling surface 25, a plurality of
i njection nozzles 24, to 24,1 for injecting a dry gas
are disposed in a line at substantially regul ar
intervals on the four sides. [0051] Next, referring to
Fig. 5, the connection by the piping between the
suppligdeoment pdevweaer s@ply sdieces upphya pate tahtni@tibats noy gesugh the
~of chemcal liquids is described. Fig. 5 shows a
mixiggd@iegllc  of the pipe and the line of the pipe,
givided roughly into a treatnent liquid supply line
[0054nhd a discharged liquid treating line. [0052] (i)

fméa!l % is édﬁréek g (%6 51@%0515&%&1"{8% e tix#y Evice 40 by

supp y I ne, ter supply sources

the pipRITi gisthe Wieisg dbvicecdtEigteralected @ihg sﬁpmphwzzfequb@elslb A2ct b, 14¢
46 and i nert rgbé’s supply sources 38, 39 are disposed

of tha treafmeent bath 1l bydberpipe Ldevugber1 @ chelrh@alpimmﬁ swiplied sepsagh of the
41, 41 t 41

cherpic fig @ﬁpww ﬁagfﬁlﬁﬁ? D iR }S Ljostes e gRﬁ@ﬁE@ e Pamixing a

sin g‘mgtﬁegh}ﬂ?% HiGu ngem ‘](ﬂ%r\gftﬁa cliyérﬂﬁs g@@eﬁed to the

treauiibﬁ lﬁdﬂemlcaMlkmg ua@bs @ﬂip@ﬂeywéteﬂ Yol chélﬁicdﬁﬁ@m@s aitarmncmb below-
uid A supply source 42 for supplyi HCl |

descrd]ngwan@ls trepgneganit progesges. (big, 1 Hf@)lZ)sajp ps @%@\@m m@éemgzal lgqmd APM is

prep LY Baing FSRich Babies 310 Plgraiy Tad BRDS Eaiordl VEEH, FO: - O
= 1.3 S0P £l - b dhelpicafiighia THIF 5 Abfred MR fhe SHARIC liquids and

pure SRUEGAS hkih@ rA oSHEFONAKOt-ed :ti@otibel MEona dcemi@eligéd HCI is
by a pipe L. Anong them the pure water supply sour ces

prepardd bylméxing ehepoeat éqmléﬁand puIg whaice i1 a/mixingAatip of EiGleELOy= 1: 100 to
' ppl ure water e s nozzl e tubes 14a, 14a'
L 102#1 Efl}ﬁi}é/;hg?cglg@}]@qlpn@g I:hto 105 BFyt hrough the m xi ng

[005 evice 40. By this connection, a |arge anount of pure
ter can be 18 supplied fromthe pure water supply

SoUne® ad buppht Qsoi;u@esi B@ 19 e@ipheid ahahét gagtsutihragudtfodeResas, are
m xi ng devi ce 40. 54]

connected via a valve V to mjectlon nozzles 21; to 24, and to a dry vapor supply device 35 by

the pipe L.

[0056]

Each of the injection nozzles 21, to 24, is cone-shaped and at a tapered top part thereof,
an opening from which a dry gas is injected is formed. To each of the injection nozzles 21, to
24, a heater (not shown) is attached. Since each injection nozzle itself is already known,
specific descriptions of the nozzle will be omitted. Further, with respect to a pipe LH and a
branched pipe branched from the pipe LH, a heater (not shown) is attached to a circumference
surface of the pipe. As the heater, for example a belt heater is used. The heater is connected
to a CPU (not shown) and controlled by the CPU.

[0057]
From the dry vapor supply devices 38, 39, an inert gas (carrier gas) is supplied to the
bottom part of a vapor generating bath 36 and the dry vapor supply device 35 generates bubbles
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The chem cal liquid supply sources 42 to 46 are

connected to the mxing device 40 by the pipe L and

the m xing device 40 is connected to the supply nozzle

tubes 14b, 14c, 14b', 14c' of the treatnent bath 11

by the pipe L. Further, a chemcal liquid supplied

fromeach of the chemcal liquid supply sources 42 to

46 is adjusted to a specified concentration by m xing
(bublilingp Im@n EP/C tiguit pableliiin Whelvapor gererating|bathy 3®fo gdmerakecat IPA vapor

liquids wth pure water, and i s supplied to the
incluginggnriBAtgap amh m.m Mwapergdarived emo Vaper ensatiag bafi37 is led via a

R B e e A S
. |
N o zznla*dp%% 48Py PHERRIEL DIy s chap e T

staUchﬁ@r (notEownFis brovided Bfadcelerhting 4 niixidfBegree @ﬂtﬁgﬁsmkture including
liquid DHF is prepared by m xing chem cal |iquids and
acarp@rr%s grd &y [PAnvagoniodiongpgenire dieghs MtureH20 = 1 : 100 to
% 1000; a chemcal liquid HOJ is prepared by m xing
(0058 heni cal quui ds and pure water in a mxing ratio of

con en‘tﬂff’at SOoN o 1%%11(& ﬁs%é Lriégp%ash?%?soﬁggﬁ!re of an mert 1 gas with an

IPA sEp@! shcdingC BEA 3Bist 38d st Watiglg & con@hitraiis ,les§ ltﬁ:ih assaturated
nitrogen gas, are_ connected via a valve V to

concgrijagion itameafoinzthe P4 vapero cambe abidined. aSlacq/th@atpmpergum pf the gas
. device 35 0056] Each o

mixie g e g bo el %W}g[egﬁaﬁ Al e sraptbadua Bnil te

gas @fuke éa@@c{ or £ dﬁ% Ig%% Zle 'g%u ﬂ%)oﬁ?e%l fh the surface of

Injected Is n nozz

the IEA mikodurdd, the ndvINGf ek gasqmm@\and cd)r%e@ldhﬁﬁ, hﬂfﬂpéﬁhﬂé diameter of
each injection nozzle itself is already known,

the nygide¢dmes saader sophatendry ghs indleding zubrelcmm HPAkmlsmmtbe gasily obtained.
Furt her espect to a LH nched
As U5 AR St b on{ton @t RIvea haaes I Rpe BRgprsiting of

o YIRS 40 B, UL ELEE | PSS A s .

propzi‘rﬁﬁtMrO?zﬁlo‘D QAo @étﬂaﬁ?droﬁl@arﬁ is@séd.(not  shown) and
controlled by the CPU. [0057] Fromthe dry vapor

[0059:]upply devices 38, 39, an inert gas (carrl er gas) is

i ed bottom part of enerating.
oty B8 dmeauspcy GRISSERIgSBPE dors o) aRarahisssolvent are
oS B L sy 0L LR RAGhES e 08 i
increasing the amount of the organic solvent. Therefore, while the surface area of an
individual mist particle is small, in line with the large number of mist particles, the total surface
area of mist particles, which is a total sum of the surface area of an individual mist particle, is
large.

Further, since a large amount of submicron mist can be injected to the surface of the
wafer, a cleaning liquid attached to the wafer can be efficiently replaced by the large amount of
submicron organic solvent mist. As a result, along with the adjustment of the plurality of
supply nozzles and the amount of a carrier N,, even when a large number of wafers having a

large diameter are inserted into the treatment bath, since the submicron mist can rapidly intrude

between the substrates, not only the efficiency of the drying can be improved, but also the
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i ncluding an TPA gas and mist. A vapor derived froma
vapor generating bath 37 is led via a static m xer
(not shown) to the pipe LH and is supplied fromthe
vapor generating bath 36 to the injection nozzles 21,
to 24, as a gas mxture including a carrier gas and an
| PA vapor. The static m xer (not shown) is provided
for accelerating a m xing degree of a gas m xture
treatin6il ek 2@ bedhoddried €30 th@sha@tuhis@of 4 Rétey 8kt ot the substrate surface can
honogeni ze the gas m xture. [0058] By bubbling the TPA
be redpepdi @ ersiemglyaliftle o @imew gothing; a J usihgs, Whae agdching ¢fnearticles to the
as with an TPA vgpor incl udi TPA nmist and a.gas
subs il iy O BEHRHE r ATIPOR oSt 1 SECvd-pl,fi Sng ¥ ehhanced, the
tt&gﬂg 4 ' he | PA vapor, can be
rea obt ?ﬁgaﬁhg?ﬁ%%&?ﬂ%q{reedﬁgteegature of the gas mxture is
[0066J0 controlled to be kept at the sane tenperature or to

be el evated gradually until the gas mxture is '
r el lragethe fnedrgas pupplhnjostses 8% 3Hoxirpgen gapNsiisssugplidiia|thepipe LH as

o 30 5 TS PO s B e BRI 1o

o .5 SLER iy B o B AP S affreanc s
vapo£f6&inl thie Oficrigh&datingAsitlt BE ok gBH sy pRgding tHe, indi@sb e aEfnent bath

an organi c solvent selected fromthe group consisti ng
and fof finigh-damig dsripoinedgas, dagidesabtreficagas dnecanahersgay selected from the

I RO N —

flow Hkddg this dry gas, since the mist contained in the
vapor of an organic solvent are subnicron in size,

[006t]he nunber of mi st particles of the organic solvent

_can be large without increasing the amount of the

(i) Dscargetliggind westmentTimer ef ore, whil e the surface area of
an _individual. m st particle is spall, inline with :
theTII"ea(ﬂﬁféa‘ng gyiddrearpent ligg fmaludes 4quid freatmgng FIWpmFRfar treating

. i . . tal.
cheng(aa? ?gﬁﬁﬁs BPlval ; ahh%!a? ee{/t%?{gf&tg ui@s%t E%rtfélagﬁ%mg%g stidb€as a dry gas.

ce area of an<ndi

The @i @rcatméint BUipmehiiGEludes @?@l@ VIR UiRda rBéEntSpaRNs 3; la@mlibdliStkeatment
can be injected to the surtace of the wafer, a

part 24, @anicdgreaimerit gastSt aarh B treatméns parifoér arcaigabie treatment part 57, and

effjciently repl acggd the | arge anount of submicr o?h
an ofgag A KaIVENPR &t TS it b trRegiPpritions over the bath
incluagsl M?tof%ﬂfc bestﬁﬂc% Qéa@@ﬁﬂ éé?t % art %&8‘ %ea%éﬁthﬁ%r §ﬂd?ﬁc{1§n alkali
anmount a carrier , even when a large n er’o

treatieihteyast 7aViHach af tHeakchemehit SlenB T tbITR6E b&rthettel @o tHdereatment
treatment bath, since the submicron mst can rapidly

devidedfrude between the substrates, not only the
[006ﬁffi ciency of the drying can be inproved, but also the

Next, a series of treatments of the wafer including the treatment of chemical liquids,
cleaning and drying using this treatment device are described referring to Fig, 5 to Fig. 9. First,
pure water DIW is supplied to the inner bath 12 of the treatment bath 11 from the pure water
supply source 41 to clean the inner bath. At this time, the cover body 21 stands by in the upper
part or upper side part of the treatment bath 11 (Fig, 6A).

[0063]
After the cleaning of the inside of the bath, the pure water DIW is discharged and a
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20 treatnent tinme can be shortened, so that the cause
of a water mark on the substrate surface can be
reduced to extrenely little or al nbst not hing.
Further, the attaching of particles to the substrate
can be prevented. Mreover, since the speed of the
drying is enhanced, the reattaching of particles can
be al so prevented. [0060] Fromthe inert gas supply

chens@ltigeid 88s s@Plied ffohvgeheBral ﬁ@lldi Supplp pbured foroextahgle the supply
e LH as an inert gas. The pe LHis also

souroR faothesapply noZelp ) bl ﬂ@cmiéb Ril4¢ dnbshe hathellig. 6B). After the

cheniy [ty s ol il B8 Bro3r nGialeh o T pabcHineE i i iwid A o
be trec‘%i’éd’ &?% 6C§ap%elf ﬂﬁ'@o‘ﬁﬂﬁetﬁég tPQ ?ﬁ%%'t g ﬂ@éﬂ%gﬁéarl] hk&Hfd dA pure

urging the insi e treat ment

watef Bisupplied Slontthgipag: waer $upply soerck 49 arouie dedeppli| mbm@ﬁfmes l4a to
gas N2, an inert g s selected fromthe group

l4c eoriestiflngvallf and gbar ahwkerified dimee, tthe supRle @apumevvla@éds stopped.

Subsguespp hoﬁ”%hé%gé Yinetid SR ranbt ner@erfBecl chabigeon the other

side \Lvétlﬂ H'Lagtn%% %%%@W id %@h iectat ae{t 'of]l A Oglgﬁ egEﬁgg{/ nozzle tubes 14a

to 14a,r1da’qa34¢’r(p@tm)1t equi prent for treating a gas, such
as a dry gas. The liquid treatnment equipment includes

[006d pure water treatment part 53 an al kali treatnent
ParAtgdhe GimBFusn ot TR Tapinefle, 2B wish the e WeRergD Qb ghemica
liqui(g %SIS % AL ROh ef’&{eﬁné% 11%1\-{ Hesuﬁﬂ? S(gl[erg@tfﬁe&ﬁmgfé%@ Wﬁﬂ)ﬁy source 43 to

ned over t s’an organic

the's henkeubdsaabmant14pan fic’ @perfimabié Bedtheat Wel theR@eical liquid B
and an alkali treatment part 52. Each of the

and the sleamsgtwidypirpmeters FBD 7€) SRftergarsh im et sethet mantes optionally, the
treatr devj ce . ].Q062 xt, a series of

treatp RSB AP RS et DPRAHAIG. ¢ et 1 et mont of

[006 hem cal liquids, cleaning and drying using this
reat ment device are described referring to Fig. 5to

Fi 0Afi&@- thébompletioPbf eheWadaghertWMH theSakp RhéRRtal l@wﬁ& or example the
i nner bath 12 of the treatnent bath 11 from ur e

chemiga Bquid $ ppieywaseyas sspplct fram theqaime whier $uppbrrsonm:9n41 Atb through all
o P AT s 0 T S SR BT 2000,
[0064A -

After the completion of this cleaning, the wafer W is pulled up out of the treatment
bath 11 and is stored in the drying chamber 23 in the cover body 21, and a dry gas containing
micro mist of TPA is injected through the injection openings 24 to 24, to the wafer (Fig. 8A).
[0067]

Next, the discharge outlet 19 (see Fig. 2, Fig. 3) is fully opened to discharge rapidly the
pure water in the inner bath 12. During the discharge, a dry gas of IPA containing micro mist
is continued to be supplied through the injection openings 24, to 24, to dry the wafer W (Fig. 8B,
Fig. 8C).

[0068]
After the completion of this drying, nitrogen gas (N,) is supplied from the inert gas
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[0063] After the cleaning of the inside of the bath,
the pure water DIWis discharged and a 21 chem ca
liquid Ais supplied froma chemcal liquid supply
source, for exanple the supply source 42 to the
supply nozzl e tubes 14b, 14c, 14b', 14c' in the bath
(Fig. 6B). After the chemcal liquid Ais pooled in
the bath 12, the wafer Wis inmmersed in the chem ca
supplyi sguicels 78,130 to e driygtchambén 3. (FEQ0AML D@ hekdagterG dirphafed Whis taken
of the treatnent of the chemical liquid A pure water

out of sheglipipk ickambar @Ata ¢runplete ghafecatmers (gl 3B)sour ce 41

006 hrough the supply nozzle tubes 14a to 14c on one
[ ide wall and after a specified tinme, the supply of

pur | . . .
g HEHR R S 3 N RRRAL SRS TR Bl B AT cicfrjea auia A,
B is @Rcritled; Rbv&er, niirél spediditally, thabllowing Beenfitil ¢iqwialt tedat¥ndVpirGeess can
supplied all at once through the supply nozzle tubes
be petfoemed. o Hereinafietat reprosentaive (redteeamyroceb0io eascriddc er t he
onpletion of the cleaning (Fig. 7B) with the pure
mm@ater DIW a chemcal Iliquid Bis supplied froma

(l)my%ﬁ&gg%éakrg&{t?)ﬁ&g&pl y source, for exanple the supply

sour ce e supply nozzle tubes 14b, 14c, 14b',
14cA @@t protdss sHagvrl ih 6ad. MOALs Avpiobess e rehévihg adgahit ditt, Particles,
B and the cleaning with pure water (Fig. 70).

oxidenfilmsy ansrractali impueesseiveh angatieched apthic avadir land istuseally referred to as an
treatments wwth chemcal liquids C and D

RCASIPRST rbiFic: POUBETS 1AF 61 e EBABTIRPHIS 1 LoAYY is described. I this
reatpb A it il ofr PR Bl Rrorh ot i b Bte 41 o e

innerttagh PRocIeNAtiRE inSide Bl shedatH, C @tef this dédnind) teugdieraM is c&f into pure

the supply nozzle tubes 14a to 14c, 14a to 14c' to
watechghat thegmgefoant t\thg ippig]of Af echemicah Eqeid gt Mt frasn thf chiehiieal liquid

suppfisgaerenn 45 Do by dimpaatesRed! Cotenine Py e of te
chenfit Hhig DN it s baff 2,8 flich SRS AERNAA 1) Rlace pure waer

with @edtienacal Buidt OPIK" The cbh@niadi@r of fie@heBidht liqui®&Gajusted to and
Next, the discharge outlet 19 (see Fig. 2, Fig. 3) is '
kept fatilal gerigjme pagentmtionsaridathgetrgatipent of theewafpuMé isvpedorniad. By this

L e A I e N (e
[0071]

After the supply of the chemical liquid APM has been continued until the time point t,
the supply of this chemical liquid is stopped and instead, the supply of pure water DIW from
the pure water supply sources 41, 41a is started again to replace the chemical liquid APM with
pure water DIW in the inner bath 12.  After the cleaning with pure water has been performed
from the time point t; to the time point t,, the supply of pure water is stopped at the time point t,
and instead, the supply of the chemical liquid DHF from the chemical liquid supply source 44
is started to replace pure water in the bath with the chemical liquid DHE.  The treatment of the
wafer with this chemical liquid is continued until the time point t,. By this treatment, oxide
films are removed. However, at the time point tsbefore the time point ts, the supply of the

chemical liquid DHF is stopped and at the same time, the replacement of the chemical liquid
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is continued to be supplied through the injection
openings 24, to 24, to dry the wafer W(Fig. 8B, Fig.
SQ [0068] After the conpletion of this drying,
nitrogen gas (N) is supplied fromthe inert gas 22
supply sources 38, 39 to the drying chanber 23 (Fig.
9A) and thereafter, the wafer Wis taken out of the
dryi ng chanber 23 to conplete the treatnment (Fig. 9B).
DHH Q@6 Yurd Watchih tle®adr RGtL@d apgiatbyeyidrting deesipplytdfepure water DIW.
treatnment using a general chemcal liquid A, B is
Afterdbe tsplaseraent haweses compistad, igelepming sithypura weter is peréwimeg.
hem cal liquid treatnent process can be perforned.
mmﬁler einafter, a representative treatnent process is
desgfd : 7 i e ; -
A T CBRAR: ih SRR ot e BT WCF SE A DSRRE RFeM, pure
watef DIW gitviheghi@il quid O, did erfopaed. | ByaBese t@Ainskéits e impurities are
and netal inpurities which are attached to the wafer
remogedifip@ the wafer W.r elfhsraalier, afeer sle last cleraag pridcieye wargs LW &as been

rocess for .casting , the wafer into pure water DIWis
comy %tg(grtﬁ%%l.ngllwq“{?r@gd'treat ment process, first, pure

wat gfs, %Wét %eat%ﬁgﬁ’tl Wigf ﬂferc@g?tngéaglé@ﬂ& APNLEH tﬁé’ﬁ@ﬂ éfeaéljélgol}reatment

sour c€ i nner to clean the 1nsi
respebtivelybit the d%fttr@hoﬁdﬁitﬁsaﬁﬁc@ﬁ?r(ﬁ@ss, dhengnetfeeti mMNVdugatiods T, and T, the
into pure water and at the time point t,, the suppl
ultragphicaosclgiig: devida lisdoparIed fopiovide apheirassaic treagmierf with both the
supply sources 43, 45 .js. started by the m xi ng device
cheng@ﬁ)ﬁ@éﬂtap Wﬂtﬁﬁ%e Wﬂﬂﬁ}@ amount of the chenical
[00751]i quid APM pure water in the bath 12 is driven out of
he bath to replace pure water wth the chem cal
(2) Etchitigit@aidiMe prbogsconcent rati on of the chenmical Iiquid
is adjusted to and kept at a certain concentration
andfighB)R ardhFigeni Ashowraichiag geatinenispioeestesrangdthe Batnieng process

s PR PR b it SEAEET ) 0% P o o
PR R FRER AR BEER RSO, ric

liquid DIF ghd the sticamipg dqaindIPMISdre afikedldn @ scdifiel YorenRation X ppm. This
water DIWfrom the pure water supply sources 41, 4la

procdss bespmes pobsiblgalhatanse thedpdagoentideriohned inathe $anggiireatoa@Nbath.
zﬁ“h pure water DIWin the inner bath 12. After the
[0074]} eani ng wth pure water has been perforned

In the treatment process shown in Fig. 11A, the treatment is performed, first using O;

water in which O; is dissolved in pure water and next by the chemical liquid DHFE. These
treatment processes are performed in the treatment device shown in Fig. 5. Since the
treatment procedure of this treatment process is the same as that of the treatment process of the
above (1), the description thereof is omitted.
[0075]
(3) Last cleaning process

Fig. 11B shows the last cleaning process of the wafer and the treatments are performed
with the chemical liquid APM, pure water DIW, the chemical liquid DHF and the chemical
liquid HCI. This treatment process is performed in the treatment device shown in Fig, 5.

Since the treatment procedure of this treatment process is the same as that of the treatment
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fromthe tinme point t3 to the tinme point t,, the
supply of pure water is stopped at the tine point t4
and i nstead, the supply of the chem cal |iquid DHF
fromthe chem cal liquid supply source 44 is started
to replace pure water in the bath with the chem ca
liquid DHF The treatnment of the wafer with this
chemcal liquid is continued until the tinme point t6.
procdsy of ItieSatione€ alt) ntdes@iptioe therédf 11§ oatitged: i vl prodesse@etvater is not
at the tinme point t5 before the tine point t6, the
stopped pq@lrr;pl@qﬂy tand is dawad cantinyogslty dn RHAN&LE agupped hisnerogass becomes

ane tinme, the replac nt of the chemcal liquid
possibg bR R o P B DT O BRI ErS Gilod. again by
starting the supply of pure water DIW After the
repl acenent has been conpleted, the cleaning with pure
water is perforned. [0072] Afterward, in the sane
manner, the treatments with a chemcal |iquid RPM
pure water DIWand a chem cal liquid 03 are
perfornmed. By these treatnents, netal inpurities are
renoved fromthe wafer WThereafter, after the | ast
cleaning with pure water D1W has been conpleted, the
drying is perfornmed. Also, in the treatnent with the
chemcal liquid APM and the |ast cleaning treatnent
respectively in the dirt renoval treatnent process,
during the tinme durations T, and T2, the wultrasonic
oscillating device 30 is operated to provide an
ultrasonic treatnent with both the chemcal |iquid
and with the cleaning liquid. [0073] (2) Etching
treatnment process Fig 10B and Fig. 11A show etching
treatment processes and the treatnent process shown

in Fig. 10B includes treatnents with a chemcal |iquid
H2Q2, pure water DIW a chemcal liquid DHF and a
chemcal liquid HPM In this treatnent process, the
chemcal liquid DHF and the chemical liquid HPM are

m xed at a specified concentration X ppm This

process becones possible, because the treatnent is
performed in the sane treatnent bath. [0074] In the
treatnment process shown in Fig. 11 A the treatnent is
performed, first using 03 water in which 03 is

di ssolved in pure water and next by the chem ca

liquid DHF. These treatnent processes are perforned
in the treatnent device shown in Fig. 5. Since the
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treatment procedure of this treatnent process is the
sane as that of the treatnent process of the above
(1), the description thereof is omtted. [0075] (3)
Last cleaning process Fig 11B shows the |ast cleaning
process of the wafer and the treatnents are perforned
wth the chemcal liquid APM pure water DIW the
chem cal liquid DHF and the chemcal Iliquid HCI. This
[Docufreat] meTl&ingr ocess is perforned in the treatnment device
shown in Fig 5. Since the treatnent procedure of this
treatnent process is the sane as that of the treatnent
process of the above (1), the description thereof
ijp§”0n1tted In this process, 03 water is not stopped

conyl J ?ééﬁﬁ‘sdc fguously in a small

arrglﬁrﬁl?&& léiugg%}égﬁ%@g ecg?rlgjs”shgbssi bl e, because the

t r egfoxeshhpddsreaandm bamthaling bh @p@ﬁﬁ%petrf fahmepér shtof said bath; and
[ Docunent] Clains [Claim1] A substrate treatnent

ap pfaftoa@rtl@dzf engablyi Cowering smdﬁpgmagew OF ssiéd eatmensdan,

havi n enln rt at, a er, si de, of. said bath;

andILCOSe XY SO iSReASB1YS BT frymed TirTpdot Sy drving a
subsl%fteﬁ)adecli_re {ea%ﬁent bat h, said cover body conprising a

amber formed therein for storing and drying a

Subﬁid atememt beh thekgt @dformsd tisaid 1¢dseatreeof tﬂ@@ﬁnﬂznb éigig supply
so fornmed that at |east three of treatnment |iq

nOZZE_LtpbﬁESyare Wispeded at ghes ohpppascd pids exhllafacesaafrsaest bzab p“@rg@ag said box

shap Jor el pl ggﬁsmgse@%%ésg B, e e tebes B rmed (o be
conn@&é% o-a &M&%ﬁl A HEG s{lg%?% treSl h@g ffq‘i’n Shid 8p]?osgcr1n side wall

chi ng ms n| smto su r eat

sidesSild aR@RaBEEwsLIEtag Wad hozd tdies ankdid gppﬁisé@:ﬁdi@klﬁl Mces
swi tching said nozzl e tubes at said opposed side wall

[Claifreddes. [O ai m 2] The substrate treatnent apparatus

o el A % SR 5300 L R e e
amo% lrsegd %g?ﬁﬁ)ﬁ | 25108 es fcﬂ§b‘8§ed’ & et Drusid/ 8{)}%59& Sfte A1l faces is
exclusively used for pure water.
[Claim 3]

The substrate treatment apparatus according to claim 1, wherein said at least three
supply nozzle tubes respectively comprise a hollow cylinder in which a plurality of injection
openings are formed at specified pitches in at least one row in the longitudinal direction of said
hollow cylinder, and each of said at least three supply nozzle tubes is attached to said opposed
side wall faces while directing each of said injection openings to a substrate to be treated which
is arranged in the vertical direction.

[Claim 4]

The substrate treatment apparatus according to claim 1, wherein in said treatment bath,
a bottom wall is inclined from the horizontal direction by a specified angle and a discharge
outlet is formed at a lower end of said inclined bottom wall.
[Claim 5]

The substrate treatment apparatus according to any one of claims 1 to 4, wherein in
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[Claim3] The substrate treatnent apparatus according
to claiml, wherein said at |east three supply nozzle
t ubes respectively conprise a hollow cylinder in which
a plurality of injection openings are fornmed at
specified pitches in at |least one rowin the
| ongi tudinal direction of said hollow cylinder, and
each of said at |east three supply nozzle tubes is
said atdtaehetathOars altchsomip @emdatirg deviceal latthehed o vdhi digter surface of said
directing each of said injection openings to a
bottogywell.rate to be treated which is arranged in the
18 tical direction. [Claim4] The substrate treatnent
Kjaﬁﬁgaratus according to claim1, wherein in said
t r epldreitrhat b §:Se I [ -+ he :
hofllsﬁz onta thi tlraeea gtn iércl)tn y?dgﬁé;"%&edg Ir#lﬁ% &8 gér%ﬁﬁq’aﬁﬁ% gE]ﬁ g plurality of
injectlbrs adyleg @re disoket inisaidf dying dhahba an@weid igjeeiodfnosaedlare connected
i nclined bottom wall. gCIain15] The substrate '
to a diyeapaesipphpirrcatiassipplyoigdt Ay taponesntainwgstbmicsimmerganic solvent
to 4, wherein in 26 said treatnment bath, an
ultrasoni ¢ generating device is attached to an outer
surface of said bottomwall. [Claim6] The substrate
treatment apparatus according to claim1l, wherein a
plurality of injection nozzles are disposed in said
dryi ng chanber and said injection nozzles are
connected to a dry vapor supply device for supplying
a dry vapor containing subm cron organic sol vent
mst. 27

mist.
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