[Document] Specification [Title of the Invention] SUBSTRATE
TREATMENT APPARATUS [Field of the Invention] [0001] The present
invention relates to a substrate treatment apparatus for cleaning and
drying various types of substrates, such as a semiconductor wafer and a
glass substrate for a liquid crystal. More specifically, the present invention
relates to a substrate treatment apparatus in which the treatment of
[Docgarlo stﬁg ]ﬁof chemlcal liquids, flushing, and drying can be performed
e'sa rea ment bath. [Related Art] [0002] Various types of
substrate treatment apparatus have been used for removing
contamination on the surface of a semiconductor wafer (hereinatfter,

[TitlegfchebriensionlyabdiBS ReH B B dBEEDI§ aiE dGritdHPants and metal

impurities. Among them, a so-called wet substrate treatment apparatus in
which a wafer is treated while being immersed in a treatment liquid is
[Fieldwidielhye Unseedfibelcause with the wet substrate treatment apparatus, not only
[000 e above- noted contamination can be effectively removed, but also a
atch treatment can be performed, so that the throughput thereof is

satigfactorasei0ad i tremtaiert withifiasubeitient et ARRAMRMENg and
includes a chemical liquid treatment using ammonia, sulfuric acid, fluoric

dryingcYaris U & RS O SURHHG i SECH LIS WS PBICBRINEL KW HPIGRa) h glasisgbstrate for a
liquidSCRIGRY! aieRho! (RA%G: z“etllfé( s Wl S BHRS TR t%%@&ﬁlﬁgt treatment

apparatus employs a batch treatment system in which for example, in
appa@am]mfvmm thiitireatnestwh entibastigpandf aldrying ] dlvpndseitustiad) amd drying can
b iped u or%lﬁg to the or r of treatments, various types of chemical
epe WIS 3’? %”%?Rf aC|d hydrochloric acid, fluoric acid), pure
water and IPA are respectively charged and a plurality of wafers are
immersed sequentially in the treatment baths and dried (for example, see
[Relageghdpfi Documents 1 and 2 below). 1 [0004]

[0002]

Various types of substrate treatment apparatus have been used for removing
contamination on the surface of a semiconductor wafer (hereinafter, referred to as “wafer”),
such as particles, organic contaminants and metal impurities. Among them, a so-called wet
substrate treatment apparatus 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 [PA 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 showing a substrate treatment apparatus employing
a batch treatment system described in Patent Document 1. Fig. 13 is a
schematic cross-sectional view of one cleaning device in the substrate
treatment apparatus shown in Fig. 12. The substrate treatment apparatus
100 is provided with a cleaning treatment part 101 which includes
sequentially from the side of a loader part 102, a chuck cleaning and

rying treatment bath 104 for cleaning and drying a wafer chuck of a

afer conveying device 103, a chemical liquid cleaning treatment bath
105Hir treatinggmpuidieshswdheas eiganie centarnnapiarmeadnipRyiities batch
and particles, on the surface of the wafer, a flushing cleaning. treatment

treatrgghh YOt o Hesediti RaIGPAIORERA In thétche iz aFEmate sisigetional view
of orfé& RatPe DROWBRUIE Yl m%lm flgaping treatment

bath 107 for removing metal contamin n the surface of the wafer by
anothersehsttaieatdifuidntaafipsting cthnipipvidedtmightabdeatiog tieatment part 101

. cleaning the wafer.cleaned.in the chemical liquid cleaning treatment bath .
which G e T G ol oot b G S e Ay coving
treatrA¥riEpaay il o eKdaeinflahoniithie suriagerahing watewaga @hiseyienl device 103, a

liquid, but also rinsing the cleaned wafer, flushing and drying the wafer,

chemued AigHiskIClHRmh JEHIERing Bath0P1 6o rtegatim drabrfisin g4l as organic
cont&?ﬁp_?an'tﬂs}] lfﬁgteﬁfﬁﬁﬁu‘ﬂﬁég ra‘ﬁ‘anqﬁﬂagsfi% iR ]sgﬁ'agchgf Vﬁ%%ﬁeﬂqﬁﬂsﬂﬁg cleaning

each of the treatment baths 104 to 107 sequentially to be cleaned wit
treatroasnbiathl lidfufds dewdipg rbewsiadar aredtidan, the chdnectbliquidiniéaging thetment bath

treatment device 109 and the drying bath 110. [0005] T. ing devi
105 Y58 PR e ST G Stk BRI, PR M fek ey metal
contdsnifnLrsadiie awhemicaldiduishantha HAsiAer lichdthiedliclyaie ROARHIHE cleaning

the cleaning bath 111, and a cylinder-shaped drying chamber 112 which
treatiachtbathd 48006 Cigreiae disivg saticaned wibssherigskHauidriseaBisasement bath

107 JH&%H&‘@ &L‘%&{‘H‘&e@ﬂiﬁg&%@ %‘@ %r%@gﬁ& %nﬁlgqgma?&tﬂﬁgn%%%g an oxide

the drying chamber 112 are connected to €ach other, i.e., are produ
film omt €y atizfada o ehappderdaraahdrthel dwad part dfchensingribecieanéewat, flushing

SR A
wafeth@leWer aRepirer Rafkdlitdas e AEBINgTHearReeha0ieM ih kA @ 6 the treatment

sliding door mechanism (not shown in Fig. 13), so that the wafer is dried in '
baths844£9iAe cieaHapRlly to be cleaned with chemical liquids and pure water and then, is

[000

subjected to drying in the treatment device 109 and the drying bath 110.
[0005]

The cleaning device 109 includes, as shown in Fig. 13, a cleaning bath 111 in which
the wafer 1s immersed in a chemical liquid and a rinsing liquid which are pooled in the cleaning
bath 111, and a cylinder-shaped drying chamber 112 which is arranged over the cleaning bath
111 and in which the wafer conveyed from 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
mntegrally.

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 treatment apparatus in which treatments with
various types of treatment liquids can be performed in a single bath has
been already introduced (for example, see Patent Document 2). Fig. 14 is
a schematic view showing a treatment bath used in the substrate
treatment apparatus described in Patent Document 2. The substrate
treatment apparatus 120 includes a substrate treatment part 121
quipped with a treatment bath 122 for providing the wafer with a surface
eatment by immersing the wafer in a mixed treatment liquid, a mixed
tregtinet]iguidbsupR!ibaihdZSdppariiing axehemieattabisl with PaBus types of
water and supplying the resultant mixed treatment liquid to the treatment

treatrpgih lippdsen be aifRy medited seekhbih havisen already dating ucedixfpg example,
i Qgﬂg ning: ired [ i -
3¢ P?r%gll?ment m%??[(;og 7 T ﬁ:i lsﬁixsegétre%%n%ﬁﬁ%%%%%%ﬁ%ﬁ%%@éﬁ%ed in the
substintel itesyeemn pppegr past dk2d fedmiiagedobcahtime Zhemical liquids with
pure water, a supply line 125 for supplying the mixed treatment liquid
L TS M AR e 109 08 e ratGpenc part 121
equipPeBPWiHNG 2R 4eEnS LRy INZD PR pHaHRTIAG e RbdRowisht 4 24@B€ Bkatment by
more chemical liquid supply line(s) 127 for supplying individually each of

imm e 08| WaLHIES b THEC BFAGsa Kpud it digyishsupply part 123 for
i A A i o

the teigmadforbathnl@)adimt a pritegvdesicsupplyistpvamouiiga khnfentettiiogn a mixing
monitor 129 for monitoring a present concentration value of the mixed .
cond BT RS LU ) PP (RO SHOAA DA TR RIS g
[0007A chemical liquid signal which dissolves a concentration deviation
between the desired concentration value and present concentration value

of tAdemerFeamentirutsty hensrehdit ididaeiasuppng parittdify mixing each
o £ SRR IR S SRS S0 S PELR0 SLEERIIE iy geaomen

liquidbaseetidn the pigisgniacdidenttatioratalae bfthé 2hjxestreatmeestfiplyitine 126 for

which is monitored by the concentration monitor 129 in order to supply
SupPRYBERIE R o & SRS REP BB Ee SRV PR 127 for

suppyEANERI RN b4eh of chemical liquids to the mixing part 124, a chemical liquid supply

[000

controlling 128 for controlling the supplying amounts of pure water and each chemical liquid to
the mixing part 124 according to a furnished signal for manipulating a pure water supplying
amount, a concentration monitor 129 for monitoring a present concentration value of the
mixed treatment liquid, and a controlling part (not shown in Fig. 14) for furnishing a chemical
liquid signal which dissolves a concentration deviation between the desired 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 Document 1] 3 JP-10-209109-A (Fig. 2, Fig. 3 and
paragraphs [0030] to [0035]) [Patent Document 2] JP-2000-21838-A (Fig.
1 and paragraphs [0029] to [0031]) [Disclosure of the Invention] [Problem
to be solved] [0009] A substrate treatment apparatus is introduced in
Patent Documents 1 and 2 and other various types of the substrate
treatment apparatus are known. However, in these types of the substrate

e AR b e e M S AT A EhEhcal s,

[PatefltBhifgn@md Zjrying in the same treatment bath and such a substrate
treatment apparatus that can perform the above-noted series of

treainiie- 11 §88-2dFie tanthrarmasaph 827 t9&105dbn put to practical

use. Examples of various reasons therefor are as follows. When a series
of treatments including the treatment of various types of chemical liquids,

[Disctiussinéryf ehedlatvgirtigrare performed in the same treatment bath, an
xchanging speed, i.e. a replacing speed of various types of treatment
[PTOHT%E%?% sé%ﬁ%gﬁe bath is limited. For example, after the completion of a
[0oogreatment with a treatment liquid A, when the treatment liquid A in the
treatment bath is replaced with a treatment liquid B, the treatment liquid A

remAFPRT USSR AIRe A dh IO iR 1A Batens Dadimgréy! and 2 and other
varioﬁscﬁ%féii%%ei@&ﬁéﬁﬁ?é&@%%éﬂi GG L RRIMEN W@dﬁ AERe ges of the

cheémical reaction is caused and an unnecessary precipitate Is generated,
substsuethrat thnensrempitats, ik aktschedytdifienlvadgredodibe some sfareatrsentf including

th t%articles.fSuch a preci itFteféis attﬁihed toéh inner \év%II of the treatment fent
¢ BEAMNP s RIS RS2t SATREAL Rt S4aM 18R iR thsatfranLcatmen
bath \Wherakh thesghegipitateaisnatinappskiaitheniaien deeka Mathewlbdifoted series of

adversely affecting the treatment quality of the wafer. Furthermore, since

Ueau?@@éh%?ﬁﬁlfcﬁ?é%%@ﬁ%@ﬁéﬂ% q@rm@dm%ﬁ@cgwﬁs_ce of the
walgL eYaRPHUGIRSIVRIGO R RRGLPERD R ey RNt YORIE & treatments

so-calfled bare watfer on which the above-noted complicated circuit
inclupmigehesmatnmottfofiveethar types of chemical liquids, flushing and drying are performed

in the same treatment bath, an exchanging speed, i.e. a replacing speed of various types of
treatment liquids in a single bath is limited. For example, after the completion of a treatment
with a treatment liquid A, when the treatment liquid A in the treatment bath is replaced with a
treatment liquid B, the treatment liquid A remains in the bath and the treatment liquids A and B
are mixed. Accordingly, in the resultant mixture of the treatment liquids A 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 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. 4 [0010] On the other hand, when as a
countermeasure against the above-noted disadvantages, the treatment
liquid is prevented from remaining in the bath, the exchange of the
mougeatme_nt_ liquid and the_cleaning of the ba_th take too much time and the
roductivity of the wafer is extremely impaired, so that the treatment of

the Gafiér betamesd nauitaiie @upragtieaduisegligstallardewnowdt difdteantages,
treatment liquid becomes necessary, which leads to a remarkable rise of

the tepmentriepd dbaresoier) ronTemanies paithe ihrthe Gaissrhtngsrfithiertreatment
liquiﬁﬁﬂarﬂiy%lgﬁﬁﬁg%dd{é RaieMkD a5 maeh ditle, ARG IIA R BIMB M water is

ushing and drying are performed in individual treatment baths to solve
extrethehaivoneiradiea thaskhelgoaavent wictappafetbsderngsinsditahle Simpeaittizal use and

wafer is co d sequentially through the treatment.baths, durin .
WS I WAt S Ao Re 0 i AR A B de i kB i of
the ngemasatedson the surface of the wafer. Further, since in the cleaning

device 109, the cleaning bath 111 and the drying chamber 112 are

01]droduced integrally, every time the wafer is conveyed into the cleaning

batfy; the waterneasido RrsidhioNanthe ARG ChApRErSARAEEE in Patent

conveyance of the wafer becomes cumbersome. Separately, a drying
Dociyatmtl 1.0the alsymesd disgidOoeeineoitflushimgandubsingamwagnremed in individual

a ratus, described in Patent Pocument 2, due,to the structure .of the | .
ear S A BRI s e v e £ SR gince the

wafedligwiigeybe seqlaaingeticirinpyhé thextreatmenhliquiginsdimvsthsenthatafer, the
the treatment liquid remains in the bath and the above-noted precipitate
wafepigskpeserb i ratieandviie i rBlomimmg barsersiakdine teathdrtaighighe wafer.

Furtﬁ@,l Qg yRe Q}eﬁ}&%%%vﬁﬁ rib@?% '@éaﬁﬂ%‘ga‘imq A e rcﬁ%ﬁ?gr Cﬁalﬁ’lrkgz‘? 112 are
amount of the treatment liquid becomes necessary. Further, the drying

prodshasidi¢mablerfoanedne drotderbatonsewtd iserids ofapagiatis incluaitrgneeds to

pass tt%?oggg tt[l’?ee H}y%g chamber, so that the conveyance of the wafer becomes cumbersome.

Separately, a drying bath 110 is also needed.

[0012]

Further, in the substrate treatment apparatus described in Patent Document 2, due to
the structure of the treatment bath and the treatment liquid supply line which are shown in the
drawing, the replacing efficiency of the treatment 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 requites 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



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

know the settl nly causes e-noted partjcles
only %alhseﬁshe above-ngte gls% dtb SIS g’ NS Sah gaa \([ivanta }Q% Hd}%nngnlieplacmg

0 Ccauses SuUcC acmg

the tré@twﬁﬁtalcﬁmﬂ@fotfﬂﬁéﬁmttﬂwldl@ﬁﬂ&@ﬁam%ﬂ@o13] ConSIderlng these
tasks, the present inventors have found that by raising the replacing
éfflClency of the treatment liquids, particularly of a rinsing liquid in the

tregimenibaih A0 By RrayeRing NG SRIUSTRERY RN MeAlPEREHIWE placing

the bath, the Femaining amount of the treatment liquid becomes
efficiencyerhéiy traiﬂrrmtthqum petéakalarbuof @frmm@le[mdahlmeldmdm bath and by

prevcl gt ne HEHAG A RAAD EAR U Rolfo R S GHe BAITE s of e

treatrﬁéhthﬁﬁﬂlfmm& tradeBEnile) e thigtastdeameamyl ﬁi@dhéﬂ%ﬂ] 18uid can be
other words, an object of the present invention is to provide a substrate

reducrd At aﬂmﬁwww%rwdr@a%@ﬁt@ﬁwﬁmge@ﬁeﬁ@nMMg and
dryin ansftkgeshiﬂﬂ&f'ﬁk dryingcannbe RRIFTRGH D BE SRS AEEFNeR ¥ on has

olve the Prob ems] [0015] (1) A substrate reatment
been eppatettus according to the present invention includes a box- shaped
0014zgeatment bath having an opening part at its upper side, and a cover body
penably covering the opening part of the treatment bath. The cover body

inclyfgger Grstag GhasblRer JPEmesdanei EarsiofNNg prSVIIYINQBstrate treatment

substrate to be treated. The treatment bath is so formed that at least

appaiisdbMrchne MeiGURNS ap pRFiAbY e Mleshsraichk Basids, Aushisg sadrlrying can
be pe?fB &ﬂﬁ}qeesg\{ﬁgl {@g g@lf forming the box shape horizontally at

specified intervals an ese supply nozzle tubes are formed to be
connected to a SW|tch|ng mechanism to supply a

[Means to Solve the Problems]
[0015]

(1) A substrate treatment apparatus according to the present invention includes a box-
shaped treatment bath having an opening part at its upper side, and a cover body openably
covering the opening part of the treatment bath. The cover body includes a drying 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), 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]



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), 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] 6 (3) In another aspect of (1), it is preferred that the at least three
supply nozzle tubes respectively include a hollow cylinder in which a
plurglity of injecti enings ar specif] itc i east
one T B T R AR AR Bt tes
respethiesty aidemistd el supiiydeoizlevhidies pleatigebiethjertiva opposgs idlérmed at
\wall faces while_directing each of the injection gpenings 1o a substrate to
specifiedpitehes DAL BPRMERY h the ! diahadis: 1§}e(}f ¥jfplinder, and

each BPAREr APREHAbELLIbIS RESIRITaB A Mbﬁekr%@m%@&% ﬁdéQU%maces while

wall be inclined from the horizontal direction by a specified angle and a
direcigc il @b thfetireiiormagnaiss lowiesubadast thebitkated boiehnisvaianged in the
qodl%%%‘[l)n another aspect of (1) to (4), it is preferred that in the
reatment bath, an ultrasonic generating device be attached to an outer
[001&urface of the bottom wall. [0020] (6) In still another aspect of (1), it is

preferred that a plurality of indfctio,n nozzles be disggsed in the dryin

Chalfhbr S RAUSS FSERBh (hh25 5 156 B HEE B 16 SeaRPEaRRA Euppyrom vell

be inEGYESHIH IHP RS RADIMERN 6ORIHAIEIURBICEPR 'IRMASLINEMA be formed
mist. [Advantages of the Invention] [0021] By including the above-noted

at a 1¢seaiend ofvdprmedisad vépmonalrovides the following advantages.
[Oowb\ccording to an aspect of the present invention, since at least three

Jupply nozzle tubes are respectively attached to each of the opposed

side 3yl {acekiadietofdlnentpady phderred that in the treatment bath, an ultrasonic

verti
1

generating device be attached to an outer surface of the bottom wall.
[0020]

(6) In still another aspect of (1), it is preferred that a plurality of injection nozzles be
disposed in the drying chamber and these injection nozzles be connected to a dry vapor supply

device for supplying a dry vapor containing 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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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

watersffﬂé’l‘?l')ﬂa{é%@%iy%%%{fé’ﬁlb‘é’!‘jgagﬁ&é& YRR B&%P&e@legﬂgﬁﬁ% IR faces, the

stopped a supplying pu water from three supply nozzle tubes
flow pfatelquid ifnéhotbathaf thedopiipsddgide wallfeeds: thentioal bfjtive Aqwidch has

in the bath is gradually changed to purge.the chemical liguid A which h
been e dB s P AE LeH A BREt D PP BRI, PRt S fom all of
the sUpPIo Méiaé (o &liédhe SPRONeRSImUBESIVIRAEESISSURSHRW AR Erate to

and flow rate of pure water, the substrate to be treated and the inside of

be trepiehatslchs besidrahdbarbatikien baelerned i behodetiime. diFbisiisnbsfause the
.l i 1 is ck t , | '
dlreclg%]% rﬁsgggéﬁkgﬁpg{ugéﬁ eqié?]é%%? %}ff%ﬁl A f é?ﬁé@i&, 'BH% Ihe fi&%ﬁ%&%‘%}?@ged not

but gradually, so that the settlement caused
at a isrgrddballygraduaitiasne thet thensittanehentosddidissd caprbéualiyftiyoved and the

purged. By performing the same treatment and cleaning in the treatment
remalfit SRR A0 B TSR Lok HEA PR R P cent and
cleantigpifl AARELBY SRR RS SHEMIFSAINEARPRANIGAR MG tha @XGHaMaE RE chemical

the chemical liquid and cleaning liquid is speeded up and a series of

liquidra Anddntscapratiag iy eh drersment pndrleaams dhelprotas g oS ihecherpiea) listyid and

nerf j 023].Sj .
e B DS E e O 68 ARy o
liquidsnfhaHisaambatliagicusbpphtfeomkebintinixing desicenrbich. makes the

concentration of the treatment liquid to a specified concentration is
[00235nnected and treatment liquids are supplied from the mixing device into

the HAth, Betargs amepRy Aldule Weketranp PR ILLHEMEPWRIA and pure
supply nozzle tube during the exchange of the treatment liquids. However,

watetged eiireg treeH d pHesumpibisetitich abyiptes ivigesubisly mekescthalsesdgsadtion of
o B S B0 o
from aleemsting ljavrizzieduhe hathlaidergemarotof plpereatetciscaupptied snigplied from
such a supply nozzle tube during the exchange of the treatment liquids. However, according
to the present invention, by providing supply nozzle tubes used exclusively for pure water, pure
water can be supplied not through the mixing device into the bath. In addition by supplying
pure water also from other supply nozzle tubes, a large amount of pure water is supplied into
the bath in a short time. With the large amount of pure water, the substrate to be treated and
the inside of the bath can be rapidly cleaned.

[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 time. With the large amount of pure water, the
substrate to be treated and the inside of the bath can be rapidly cleaned.
[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.cqver bqdy by the chemical ljquid can be avoided. .
subst T PTPRE TG S ER T BOR Rt 16 FESMERDR feide fim
on theQUEHRE dRthbe tavatdIogieaitethenaulist alailig BEihgatetois Rl ched
from the treatment bath and is dried in the drying chamber, the 8
[0023ypstrate is not exposed to air during the moving thereof, so that the
[Oozfgeneration of an oxide film on the surface of the substrate is prevented
nd high quality drying can be performed. [0025] [0026] According to
anoftrepptiefe e draspecpofithehrspectt ofvertipreséyt usirgtasupplysing a supply
0zzle tube having, a simple structure, pure water or,a chemical liguid can .
nozzlS 6 AR ABISATHS e SUESHAR & RS Buel i candr Shlcieni Supplicd
to thélQUbaraRUIRt saRdeetnCrassrdte thiebalt and adlounttasiesitifdsed in the bath
direction which has a large flow rate can be formed, not only the

and %él‘ﬂ\é(n_iiéﬁt meﬂ%%eéié%ﬁ@m@m qﬁkacm kR @é@%@ﬂ@ﬂe@f’e%ﬂ&f%me&lsaqh@rﬂy the
settlelf %msféisa%guaafa% ﬂﬂéﬁfﬁ}ﬂe&n[%%ﬁxéﬁfé‘&fddﬂgatﬁosﬂlk% Lo efficiency

preferred aspect of the present invention, since the bottom wall is inclined
can bieamptiogedorizontal direction by a specified angle, the permeability of the
002ﬁltrasonic is improved. Furthermore, since a discharge outlet is formed at
[ lower end of the bottom wall, the sediment accumulated on the bottom

of the-kathrPidestiowmbalonadlaecingined SotemraiskFassansdtanikebottom

easily discharged out of the discharge outlet. Therefore, each time when

wall _ﬂﬁeir_t@léa% digmgilie @é&@ﬁ@hg@@?@ﬁe féefdmﬁiéﬁdtr@%n% petmeabylity of the
ultraég&ﬁésﬁ*lﬁ[&%@e%‘ﬁ HIRELA eSS TSRS BIGILR KGERIES RANHERRN 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 1s exchanged, the sediment on the bottom of the

bath 1s discharged out of the bath, so that it is possible to keep the bath clean.



[0028] According to still another preferred aspect of the present invention,

the substrate to be treated can be subjected to not only a chemical

treatment with a treatment liquid, but also to a physical treatment by an

ultrasonic vibration, and by a combination of these treatments, a high

quality treatment can be performed. [0029] According to still another

preferred aspect of the present invention, a dry gas containing submicron
[Oozgirg_anic solvent mist is suppli_ed from adry vapor _supply deviqe into the

rying chamber. Therefore, since mist contained in the organic solvent
vapAcdsgitipmaicsah anoghze ptbemedrabpecbiist partaiesadritienothasibstrate to be
solvent can be large withqut increasing the amount of the organic solvent.

treatqd (AR WRIRSHLIQUIPALBL: A eherurrIERATBIAE Witk pATeRimsat dpug, fytalsotoa
physitAEMAIRE 13798 MHMBRIQfitRisbRasie 8% e dtialsurarakea e iists, a high

particles, which is a total sum of the surface area of an individual mist
qualipyrietmeiat kg be peri@i@edit, a large amount of submicron mist particles
[002 an be injected to the surface of the substrate, so that a cleaning liquid
ttached to the substrate can be efficiently replaced by the large amount

of guhoniditen orgaiiiicasotientprifiedr ticies:t Mdrehy gfressen wraich|atgelry gas
number of substrates having a large diameter are inserted into the

contaiung JUNICLAN WEENGSBRFRIRYS neerIRd formidhr S BERYy dayice into the
dryinfsQIReaE Nty RyBIIEr RISt PaFiEieSaaN RPISYAINE YeeReWES s Wb micron in

Substrates, not only the efficiency of the drying can be improved, but also
size, the meatocot tine poafdss shehe aginicsdnditigiypnthe loagsethenivarerasing the

m rli{. &n the substrate su[:ta can.be reduced to extrFmellI){dittl or almost .. . .
amoun % e E{ﬁ%ﬁlc S(%Lvent urthet, whilé the surface aréa or a 1V1(%1a mist particle is
nothing. er, the attaching Gf particles to the substrate can be

smalpliavieidedidatct megequenhibbe sipend phiticdyirgtigat shdneeakesofhatishparticles,
reattaching of particles can be also prevented. [Brief Description of the

whichyisg RGeS bsbieiriceigrea /f A% apdivider! Bk Rayidle datases ofas a result, a
large SHRSITRAIST VRANESh ARRY AL ACTRING 8N AMRRsRe B BB BISRENS that a

invention. [Fig. 2] Fig. 2 is a cross-sectional view showing the treatment
cleanah HegidsatiFifred] tpithed shewaseacere drenefficisatly copkindgihy the large amount of
subrr}lrgrg%lmoer}ga{nellg lervaetnL{Srr%Qto [\g\zlirr]t{c e'g.ig'l\gforeover, even when a large number of substrates
having a large diameter are inserted into the treatment bath, since a plurality of injection
nozzles are disposed, and consequently submicron mist particles can rapidly intrude between
the substrates, not only the efficiency of the drying can be improved, but also the treatment time
can be shortened. Accordingly, the cause of a water mark on the substrate surface can be
reduced to extremely little or almost nothing. Further, the attaching 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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10 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 IlIC-IIIC line shown in Fig. 3A. [Fig. 4] Fig. 4 shows a
supply nozzle tube disposed in the treatment bath shown in Fig. 3. Fig.
4A is a side view; Fig. 4B is a partially enlarged top view shown in the
direction indicated by the arrow Y in Fig. 4A; and Fig. 4C is a

Fig. 3%(‘%?%‘??@5%?&1‘&?%&@% Ve el ShAWRR Fi%n BrdbiS 7 Eig: 2; Fig.
is a schematic of the pipe. [Fig. 6e] Fig. 6 1s a cross-séectional view

3B is shopwigvadndeiip 3t iy acess-sedhientieatwmentmbardias: Kl diné shogurviisFig. 3A.
) 0ss-sectional view showing a treatment process in the freatment _.

[Fig. 4o £ Sibrodspdstaian,

Frat GRS B Al A DR USPOscti S HEAPBIAG: Shpeandie 3. Fis
4A isRraeesir the Usatment @IRasatised g vRIWBoiSRBEESSeHIaNR ated by the

view showing a treatment process in the treatment apparatus. [Fig. 101
arrowFig in Bigs Ay, ergl Higatdryitirauapioseorientledevate g dee X SHYRiigeshown in Fig,
timing of supplying various types of treatment liquids. [Fig, 1:1.] Fig. 11 is
" an explanatory drawing for a treatment process showing a timing of
[Fig. Sudpiyifgs vaadhasidyipes tietpgadment liquids. [Fig, 12] Fig. 12 is a plan view

. iNg a substrate treatment apparatus according to a.related art. [Fig.
[Fig. iy TR U e & LB Babcaeaiment aparacus

[Fig. FPNSHUIRG HEsSHRSI6A VIEoPsRRNhaARREAHS S PRWEsY I8 déadthigit Afparatus.
~ Fig. 14 is a schematic view showing a substrate treatment apparatus

[Fig. 8lcdoigiinéf tocsosseiegbenatty iReTepsnes NnHErems o s jntis jisaaent apparatus.
. pparatus: 10,1 t. devyi re bath & r

[Fig. ggfﬁ{ggé‘a %%0 %?(g?‘r%saﬁvg%&a RS Y G th ARG P AR A N hpparatus.

[Fig. 10] Fig. 10 is an explanatory drawing for a treatment process showing a timing of

supplying various types of treatment liquids.

[Fig. 11] Fig. 11 is an explanatory drawing for a treatment process showing a timing of

supplying various types of treatment liquids.

[Fig. 12] Fig. 12 is a plan view showing a substrate treatment apparatus according to a related

art.

[Fig. 13] Fig. 13 is a cross-sectional view showing a cleaning device constituting the substrate

treatment apparatus shown in Fig. 12.

[Fig. 14] Fig. 14 is a schematic view showing a substrate treatment apparatus according 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



12b to 12e Side walls 11 13 Outer bath 14, 14a to 14c, 14a' to 14c' Supply
nozzle tubes 17, 18 Injection openings 19, 20 Discharge outlet 21
Coverbody 23 Drying chamber 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

13 [Descg%tti&rhé)tkthe Preferred Embodiments] [0032] Hereinafter, preferred
embodiments of the present invention are described referring to the

14, 14k awidgsidhe oo Bipgle mbetimeass only exemplify a substrate
treatment apparatus for embodying the technical concept of the present

17, 1§veRESHOTRBFRIFR, it is not intended to limit the scope of the present

19, 20nvenianie-these embodiments of the substrate treatment apparatus, but
other embodiments contained in the Claims appended hereto are equally

21 applicaiéofyrst Embodiment [0033] Fig. | is a schematic plan layout

93 pat rrnigf a %ubosétrrate treatment apparatus according to an embodiment

of t e%r&sentnllnvention. Fig. 2 is a cross-sectional view showing the

30 treaUnesbrippanetusngivdshows a treatment bath constituting the
treatment apparatus shown in Fig. 2; Fig. 3A is a sectional side view
32 sholMASRIS BRRSERISH indicated by the arrow X

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-IIIC line

12



in Fig. 2; Fig. 3B is a top view; and Fig. 3C is a cross-sectional view along
the IIIC-NIC line 12 shown in Fig. 3A. Fig. 4 shows a supply nozzle tube
disposed in the treatment bath shown in Fig. 3; Fig. 4A is a side view; Fig.
4B is a partially enlarged top view shown in the direction indicated by the
arrow Y in Fig. 4A; and Fig. 4C is a cross-sectional view along the
IVC-IVC line shown in Fig. 4B. Fig. 5 is a schematic of the pipe. [0034] A

te Areafment.appar ' [ ' i entdevi [ .
o e kB fhowa in
Fig. IpRize ¢leaningidesvacsyfaged B éatnpantidiyvenlatgedyppsieisuhetvatasthe direction

such as a semic n_dtf_tor wafer, a substrate for a liquid crystal display

indicaied;e e ATHM atedri& reeothithd dists dhd G5 AR B VC-IVC

line sR&wRERETENag, in geshatscHateinalietapseniconductor wafer
(hereinafter, referred to as "wafer") is described as a representative of

[0034}arious types of substrates. [0035] Hereinafter, the term "“treatment liquid"

Is “zi%ﬁ‘%%r@%@& leh?r%'%lﬂ?si qgisag?g%@éq% 'q?igré‘iftrrr"f‘é?ﬁe&é@l@@ 0 in which a
treatment of a wafer surface and a cléaning liquid for cleaning a wafer
seriessoff facaranntsriaideding freatmientHeabical liciiner fréaapent todibatdsaganeiallysurface

"gas”, however, in the technical field of substrate treatment, a substance . .
treatTgB R ARG HCTRRSIA FHR IR G B tfRR GRO GG A BIAE g liauid

cryst}PEpEsedAeeVaPabseadal herekd ANt Qilaims 2 eS8 a mask, can be
containing fine liquid particles (mist) besides gas will be also referred to

perfogsedaiton¢0bab} Adktenait, Fg samipendugion ate e dhersiadispareliized to as
v clud Jfreatme ice, . ositioned j imately central part
Waﬁ%o‘,%a r(geaststc?nl%%fﬁl %gﬁ%gpqé%l‘é)r? Elvp%ggi#gxgé}; %agé%%%%ﬁggreatment device
[003510 and supplying various types of treatment liquids to the treatment

device 10, a pipe area 5 connecting the treatment device 10 with the ,
suppfF BEHE: BREHLHEAPG DY cﬁ%&?iﬁ&&%ﬁf@f%%%cm pfhemical
liquidertreatp AESHR - dPQ3 kA RIRLEY RwelRrm W TR 8XamRiRArng a wafer

pieces of wafers having a diameter of 300 mm
surface and inside the treatment bath.

Further, “vapor” indicates generally “gas”, however, in the technical field of substrate
treatment, a substance containing fine liquid particles (mist) besides gas, such as a dry ai, is also
expressed as “vapor”, so that herein and in Claims, a substance containing fine liquid particles
(mist) besides gas will be also referred to as “vapor”.

[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,

1 toan HV unit 7. Here, the array of the wafers W is changed from the horizontal direction to

13



are stored as one set in a plurality of containers, for example in two front
open unified pods (FOUPSs) 6a, 6b, conveyed by a conveying robot 9
along a direction shown by the arrow in Fig. 1 to an FIV unit 7. Here, the
array of the wafers W is changed from the horizontal direction to 13 the
vertical direction and the wafers W are transferred to a vertical conveyer 8
including a wafer chuck part to be conveyed into the treatment device 10.

the vel RGN MAIGR DAYGDREDSERISEIRG R NCHRANGNE AL CRRYEYRE a wafer

out through the reverse route. At this time, since a chuck which has
chuclgrppen the wafersd\Mrisefdre tive treatndenicgrifs aBoctiverfenfals Whaftehave been

i R Bt S e e e s o
chuckiGuig i@y beigstachreditadRew atgsse\ihatiehttha treaiinass WowaR-t8Y after the

wafer chuck. Therefore, it is necessary to dean the wafer chuck during

treatrpgatyra AAsEHESS iHBid Srafsdhed swbgeehugkowhilg mertingothn Forfers W into the
; N : T : ;

e AN e A Il R T AR R fates W ater

the ufad88hAdhshghrthn Fidelchineltredtheerfbdevice AGascludes ddaeatimemafer chuck

. _bath 11 having a size which can accommodate a specified number of .
curing e AT DL TR oo AONSIEE SO oA I B RO ggism and
convedingVeideRaidh GRANARY aBveriseiambRRgEORRIHI dahihgaarf thed here, the

treatment bath 11, and an ultrasonic generating device 30 mounted in the

explapgfiiih theredffarfeontiigiment bath. These elements are accommodated in

[0038? box-shaped accommodating case 25. In the accommodating case 25,
ootstools 26a, 26b are provided upright from the floor plate and by the
footstohiswine tFegthdnt trettmbhtidesuppiitediade fixedtirethdatsitelofing a size

. the cover body .21, a drying champer 23 is provided. The cover body 21 is
whicl b AT B9 OV eCh ARG (Hot Gh ARG et bore-noed 50
pieceRAAaMIhaRERING, RREvELBOSY thesieaipneaseaty: JHAPPEASHERAWMDR: 122’ of

Fig. 3, the treatment bath 11 includes a box-shaped inner bath 12 which is
the treaprmett Ddth bh approuraserdagenetiagie seusedboaynicdan theRaftemdart of the

RN SRRSO BB B LTSS A M o 25
In theldcadsaniocluitlescase bt dodistiolk 2 duhdb i égnavaeded/ithrighofitom the floor plate and
by the footstools, the treatment bath 11 is supported and fixed. In the inside of the cover body
21, a drying chamber 23 is provided. The cover body 21 is moved up and down by a moving
mechanism (not shown) to cover openably the opening part 122’ of the treatment bath.

[0039]

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 mner 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

14



wall 13a and surrounded by four side walls 13b to Be 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 14
specified angle 0, e.g., 3 from the horizontal direction. By inclining the

bottom wall, when a below-described ultrasonic generating device 30 is
specifitthehgd Go dlge Bdftom thalhaninegehibrdeioming Bambenatfdlemblgttom wall, when a

belovg—ﬁgs% & n aﬂ%%ii%%‘%@%%%é%cg&ﬁ & % alsl i%![ie(lj%ﬁ(gf tﬁ)etﬁ[en %3 (ﬁ/n %]l ultrasonic

performed rend part of eac e side walls 12bto
cleaniiecav-bbaffdegligaue finddig. B additvestiedisdesobihe [Hidel wallhe smoothly
12b, 12e are shown) are formed. By providing these grooves, a treatment
perfoW&l?FH can overflow out of the inner bath 12 to the outer bath 13 over every
[0041 ide wall evenly without deviating to a side wall. [0042] For shortening the

discharge time when the discharge of the liquid is necessary, the
disdnahgaippeietribpias fofraech of the side laalls HRartretee, Stattagesl ZBoowes. (in Fig. 3,

srooffST287 19 0GR 2038 GHinG utee DRERAS, 2 decharp BUISt 20 thes

aving a diameter o mmiIs tormed. he’o pose

grooviisle wedtntrblidudd canpbueaityvalguinhe ol ®4thoEs((theiguler BiMeE3 over every
tubes per one side wall) 14a to 14c and 14a’' to 14c' including a hollow

side woll cofeniy peithpatdeaipigitomtids hpecified intervals. Each of the

[004ﬁupply nozzle tubes 14a to 14c and 14a’ to 14c' has the same

configuration and one of these tubes is shown in Fig. 4. The supply
nozEte shivetaning cheddischarglirttee Wheintha dppclifige] ofidhedignidiiameagssary, the
.. specified | tl}in which injection openings 17, 18 in.}.%uding a plurality of
et L T R e oA s botom

wall I0WwsfwhichiridsapdataddhamansieOlbenbnaspeaiied sistanse M is formed.
wherein the openings 17a, 18a are each formed at specified pitches D3 in
ne row Di is, for example 20 mm; D2 is,

Between the opposed side walls 12b, 12d, a plurality of supply nozzle tubes (in Fig 3.,
three tubes per one side wall) 14a to 14c and 14a’ to 14¢’ including a hollow cylinder are
provided horizontally at specified intervals.

Each of the supply nozzle tubes 14a to 14c and 14a’ to 14c’ has the same configuration
and one of these tubes is shown in Fig. 4. The supply nozzle tube 14 includes a cylinder
having a specified diameter D; and a specified 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; s,
for example 6.8 mm which is determined by the following angle o; D; 1s, 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 ¢ 1s, for example 1 mm
and the angle o 1s, for example 30°.

[0044]
The supply nozzle tubes 14a to 14c, 14a’ to 14c’ are provided on the opposed side walls
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for example 6.8 mm which is determined by the following angle a; D3 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 a from the center of the cylinder. The diameter co- is, for example 1
mm and the angle a is, for example 30. [0044] The supply nozzle tubes
14a to 14c, 14a’ to 14c' are provided on the ?})posed side walls 15 12b,

12b, W2shinysuch:h MABRHBAIEE IHETHHBRRTBE: Adgs Sbramm Shaspecified direction. In
othexsfe&ﬁﬁkedobﬂ”s&é'oﬂdé” WA %rzwoﬁ%e%gg‘@s side ggat'u%@ Mk{e@ SURPYre provided

nozzle'tubes 14a to 14c are provided tantially horizontally in upper,
substamtﬂadl@ ]ammizmwﬂ}yparm@mﬂrlhmddtdlahﬂﬂmwggmtﬁetﬂ ﬁh«temﬂIﬂ;ZH attipeclﬁed intervals.

SR e R AR o e D S RS e v
part 1Mbﬁrﬁudq}%ar@y%mm%pm&zm&@& RIMARBSHMYe fﬁﬁ%@i@lﬂéﬁﬁed upward

14ain the upper part is inclined downward by 45. Also, on the other side

by 2Qvaaingzbie thtelysopgle iebe [Etaubebie uppes aacréﬂ%u@bmdud@wwmé ks, Also,
r i h 0, n a
on T e R g same
manthe V\Bj'e;etﬁmg(nhg dhevsupdd lang]zzle whvesththevsieppl oozl ie thbbsathdeach of the
1l4a'inthe u r’E)art are us excluswelg for a ure water supply and

injectaqg BHYBI &S QEP?%B@ yl% CEAE! RAFRE M are used for supplying
bothagnehe @h’@@hﬂiﬂl‘yl dantk AW W@ﬁpﬁﬁ?ﬁ@kﬁé’ fRERYIHAgIHE BUBBNpper part are

nozzle tubes 14a to 14c, l4a' to 14c' respectively on the opposed side

used \gglasively, pp@, ﬂlmawaéefaﬂmwads@@c@ﬁlw sildticioean edoltedds tid’, 14C
are u% I?or ié, gwgﬁ%gfgﬁg & qﬂ%l%ﬁ%?%m 6:1':\,{5@&tmcent of a specified

emica e supp I'liquid is stopped and first,
[004!_ﬂure water is supplied only from the three supply nozzle tubes 14a to 14c

yone f the two Si ewaII (for example, ft |de all 12bin Fig
S48 BRI R eRELY BT Sha i b 15 169 A dEERRRFLE on the

oppodlerddhiesy ppéy19hpwmw@%ﬂarﬁltb@p§aﬂedydﬂ%ﬁ!ﬁqu§e @i ideniSbath.

stopped and instead the supply of pure water from the other three supply
nozF e axeawieqafies tycannikaostné adfagiaent of a specified chemical liquid A, the

supply of the chemical liquid is stopped and first, pure water is supplied only from the three
supply nozzle tubes 14a to 14c on any one of the two side walls (for example, the left side wall
12b in Fig. 3C) to purge the chemical liquid A in the inner bath 12 for a specified time. Next,
the supply of pure water from the supply nozzle tubes 14a to 14c is stopped and instead the
supply of pure water from the other three supply nozzle tubes 14a’ to 14¢’ on the other of the
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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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 1l4c, 14a' to 14c' 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

cleanigigy Shvisgcbp fwheeihrranahiidand slrarnstiguiddsrkededasand a series of
treatfiBARYEALR AR SUAIRERYE %H’éﬁﬂ@é%@ﬁd& %@ﬂ%@%ﬂ& ﬁ}%ﬂ&gcééfﬁﬁéiﬂé@érmed in

Is gradually moved and a remained chemical liquid can be swiftly purged.
the sdBgepedomeribgagrocessing and cleaning with the chemical liquid B in the
[00461ame manner and by repeating such treatment and 16 cleaning, the

xchange of the chemical liquid and cleaning liquid is speeded-up and a

seripgrifetraatmentsiecedinpdhe Featment of shppicaltisHids igMShipely nozzle
and drying can be {Jerformed in the same treatment bath. [0046] Further,

tube iprtfiepB B sERRIHIAREZ B REAEPIBASBIYIIBY TN MRS SppNyhdesever, for
e ternati itchi :

e e A D) R (e S e (o

uppengzateatubeaglda)sinptiiy toxde (obesijderipplit amengdhm shppljaezilld2b and the

tubes 14a to 14¢ provided on the side wall ,and the supply nozzle
supDl gl Cl R N 0GR Thery e LBt K EH gt among
the s@ppBNEoiie auRplysaozzleubesidtd 6 HCsroward RndhessidgmalikBeused, a

are simultaneously used, a whirlpool-shaped flow can be formed in the

whirlpeahshenebae caniby Kuppdinguveanacst bhel lehJhogmgrherspptyrager while
e e e i b 1
can bangdr_ek_reﬂtﬁiﬁihmhction openings at providing the supply nozzle tub_es are
i p e S T B
provid@h b RPPRIRSHNCBENaIatRE HRMEE Bae ARNaRsted HRIMIERSAI Gngles and
generating device 30 includes an ultrasonic
may be optionally selected.
[0047]

As shown in Fig, 2, at the bottom 12a of the treatment bath 11, an ultrasonic
generating device 30 is mounted. The ultrasonic generating device 30 includes an ultrasonic
generator 32 a shallow-bottomed container 31 for pooling an ultrasonic transfer medium, such
as water. As the ultrasonic generator 32, an oscillator emitting an ultrasonic having a specified
frequency, such as 10 KHz to several MHz is used.

[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 mner 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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generator 32 a shallow-bottomed container 31 for pooling an ultrasonic
transfer medium, such as water. As the ultrasonic generator 32, an
oscillator emitting an ultrasonic having a specified frequency, such as 10
KHz to several MHz is used. [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
openiggradiréaibrshedaner parttherroiguid andosedsastdipHysisapes e ohergof and

: f ef 1o. icl [ tters
e TR L TS 80 R e g e
insidehftige coveribady BEdrs| doedraibg xisname @ Torifhio eo2? badsr] am bé moved in

opening part 22a in the lower part thereof and a closed part in the upper
a vert 5l T W%Lg&ﬂlawa@%ﬂ%@}%ﬂ%m@reof, a plurality of

[0050yvafers W can be received, and the inside of the container is used as the
drying chamber 23. The cover body 21 can be moved in a vertical or

horircheab R it Oy thenbovitlepRedceriimnst(Adt sbbsinTolsareh-theped ceiling

f,the-pox-sha I ybstantially arch-sha
Surfacgﬁaqgur a%e igh %Er%%%g %% téléen%réiﬁ1 gl%%coeﬁfé?%ggﬂj%ﬁéﬁeg?ﬁg t0 24, for
injectingectiongae amelispdscidin, lifera injdstingialld g gyds arerdigpoaate foarliides.
t substantially regular intervals on the four sides. [0051] Next, referring to
[0051 ig. 5, the connection by the piping between the treatment device and the

SURNbK PRERRFNRHISUSLYPemeTehaRisaH iguids inaassrbrdnRis BSRAWR device

a schematic of the pipe and the line of the pipe, divided roughly into a _
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Treatmentliquid supply line As the. treatment liqui ine, pur ter
ot e YA AR Lo A R AN ana
disch4@do funebatiey Igas supply sources 38, 39 are disposed around

[0052]

(i) Treatment liquid supply line

As the treatment liquid supply line, pure water supply sources 41, 41a, various types of
chemical liquid supply sources 42 to 46 and inert gas supply sources 38, 39 are disposed around
the treatment device 10. |

The pure water supply sources 41, 41a include a pure water supply source 41 for
supplying pure water at normal temperature and a warm pure water supply source 4la 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., HCl, a chemical
liquid B (e.g., H,O,) 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 a pipe 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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the treatment device 10. The pure water supply sources 41, 41a include a
pure water supply 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 65C. The chemical liquid
supply source includes a chemical liquid A supply source 42 for supplying,
e.g., HCI, a chemical liquid B (e.g., 14202) supply source 43, a chemical
liquid C (e.g., HF) supply source 44, a chemical liquid D (e.g., NH404
suppligghBRNs dhieces “akd SUERBh WIS e 2@ 9. s renirachidrdh, digsgrough the
mi)dx%o&g%%ediﬁ). [0053] Each of the above-noted supply sources 41 to 46 is
onnected to the mixing device 40 by a pipe L. Among them, the pure
[0054jvater supply sources 41, 41a are connected via valves V1, V2 to directly

su pure water to the supply nozzle tupes 14a, l4a’ qf the treatment |
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sources 41, 41a to the treatment bath, not through the mixing device 40.

of thﬁoqumb?@mﬁﬁém ﬂtﬁmﬁgllpplf §6@%@_4@%®B}%@@W&é@mﬁé¢h of the
chemt%'gl %@éﬁ@ | sBM%é&e@FB& &6319%ﬁ},}?s%ﬁ&gﬁﬁ%’&ﬁ%&‘%&%&%@gﬁ%ﬁ%ﬁﬁmmg a

e tubes 14b, 14c, 14 e treatment
singlalohgopenl lididloern plataditpiofiichgmaduppliedvidmpescivaiétndhemppdied to the

liquid supply squrces 42 to 46.is adjusted to a specified concentration b
neatigt ot Gihen S BRI B P o BREal Tbc Bte below
descritVadSradse ﬁeﬁ&ﬂ&lﬁ%@eﬁa@s ar?tm eptbath dd o MViXIBe s adiencRhiPI Bquid APM is

al ll S |

water and chemic uids used in the below- described various treatment
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[00535]

Inert gas supply sources 38, 39 supplying an inert gas, such as nitrogen gas, are
connected via a valve V to injection 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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[00551 Tnert gas supply sources 38, 39 supplying an inert gas, such as
nitrogen gas, are connected via a valve V to injection nozzles 21, to 24"
and to a dry vapor supply device 35 by the pipe L. [0056] Each of the
injection nozzles 21 i 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

(bubblg|énvgm Fe ol mleehir DatREHSECtatHG th 30 A EenasrshanddA vapor
inclubing rane0est oM ihg PineLHhAdRAHATHORE She @@1@&%@%&? %7 isled via a

circumference surface of the pipe. As the heater, for example a belt
statiheater (isotseawthe Hegtipeib domiestegppled Rl nvaphogengratidg bath 36 to the

. _._controlled by the CPU. [0057] From the dry vapor supply devjces 38, 39,

injec (R e Ric) RPN (B NOR GABEY APV vabor. The

statiCIRMREaHHoE Pathn & prel thel doy MR SURPYNIRIERISR@aTel i akkRISHCluding
19 (bubbling) in an IPA Iiﬂuid pooled in the vapor generating bath 36 to

a cargghgnta dan PR\ ARSF 0aEE H18 Zag481BREeMmist. A vapor derived
[Oosg;]]om a vapor generating bath 37 is led via a static mixer (not shown) to
the pipe LH and is supplied from the vapor generating bath 36 to the
inje&iobubblinieth2 1P Rqliidassagas nmisttiugesire gadingaucamicay ascenghs with an

an IPA vapor. The static mixer (not shown) is provided for accelerating a
1PA iy HHB R SR e inERiol ol EP AL AT g R hpbrsaturared
conctAABAERIEE RE BaTPAXHFRr, [0 TLEbhuRilinasihe: IR Hauiféasing dthe gas
inert gas, a gas mixture of an inert gas with an IPA vapor including EPA

MIXHIRSAAAFRENAANG beBbHCERTAMS IR TR 5 Etbaekgrated gradually until the
gas rﬁ%ﬁl%qg?éigﬁéﬁ ?F&‘Plftﬁé ‘iﬂ%&ﬁ&h_‘ﬁ%&%, $BR #eg%ﬂw %ﬁﬂﬁgdtﬁgm the surface of

temperature of the gas mixture is so controlled to be’kept at the same
the [Anmastadurengrthe beeley atetiggas nabyunntinth eongaguentty thdpretedsdthmeter of

oo RS RCEIgRrerge A s el apaleed Tom e SRS, v
As tRatigRHapMIer bsides IPA, an organic solvent selected from the group consisting of
organic compounds, such as diacetone alcohol, 1-methoxy-2-propanol, ethylene glycol, 1-
propanol, 2-propanol, and tetrahydrofuran, is used.

[0059]

By using this dry gas, since the mist contained in the vapor of an organic solvent are
submicron in size, the number of mist particles of the organic solvent can be large without
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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the mist becomes smaller, so that a dry gas including submicron IPA mist
can be easily obtained. As the organic solvent, besides IPA, an organic
solvent selected from the group consisting of organic compounds, such
as diacetone alcohol, 1-methoxy-2-propanol, ethylene glycol, 1- propanol,
2-propanol, and tetrahydrofhran, is used. [0059] By using this dry gas,
since the mist contained in the vapor of an organic solvent are submicron
in size, the number of mist particles of the organic solvent can be large

treatiRei NG sePistg tRecdnie i ighe @ Bigahic saRianarr KB Be pDSIRfR srdace can
be reﬁﬁg&f?oaéﬁﬁéﬁflé"}? 11&@"6?%%9%88{&%6 insmRl {Heligﬁa‘é’k_il%érﬁlgﬁgﬁ%es to the

number of mist particles, the total surface area of mist particles, which
substeatotahsube gfrtvensedfachlareaverf amirediviel ispendisofdhticldsyimgasgenhanced, the
Further, sinc alargq amount of submicron mist can be injected to the
r

rea %fé)fafﬂg St g,eaa}é%ﬁ’f%‘fﬂﬁf id attached to the wafer can be

[006@fficiently replaced by the large amount of submicron organic solvent

mist. As a result, along with the adjustment of the plurality of supply
NoZZIOSEhE ¥HE LEHOIRPEE W BERISISN? cUEIRgeAEA N ait/ i RDNRB &P Bie pipe LH as

- wafers haying: ' inserted.i i
an inMAEIS NaYiDg;8. IRFP% ARG & '&?% é?gciﬁéﬁ h@@gﬁ)&‘ﬁﬁ?@% Baih; ﬁ%@@n The

the Submicron mist can rapidly intrude ween t strates, not on
nitrogan gffite moysed tive dnljirfor chinthe imgasovedytzubfadsante: g20amd ammeganic solvent
time can be shortened, sq tha cayse pof a water mark on t ubstrate
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the speed of the drying is enhanced, the reattaching of particles can be
SIOURHFEDE ﬁfe@rgm@@]?%m%q Hkprcgadaupisly shllfceshaanan Figrogaesents a
fow 9a3N2 is supplied to the pipe LH as an inert gas. The pipe LH is also

controlled to a specified temperature by a belt heater. The nitrogen gas
[006 N2 is used not only for diluting a gas mixture of an inert gas and an

) DG MG AL GFAFL Patmont bath and fo fimsh-drying. AS the ner
gasThesifderniedeiidatNheanline therdseirReiactamdhte fpuient for treating
consisting of argon, helium and the like can be used. MFC shown in Fig. 5

chem@p}éigg' and water, and gas treatment equipment for treating a gas, such as a dry gas.

The liquid treatment equipment includes a pure water treatment part 53, an alkali treatment

part 54, an acid treatment part 55, an HF treatment part 56, an organic treatment part 57, and

an organic gas treatment part 58. The gas treatment equipment positioned over the bath
includes an organic substance treatment part 50, an acid treatment part 51, and an alkali
treatment part 52. Each of the treatment equipments 50 to 58 is connected to the treatment

device 10.

[0062]

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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flow meter. [0061] (ii) Discharged liquid treatment line The discharged
liquid treatment line includes liquid treatment equipment for treating
chemical liquids and water, and gas treatment equipment for treating a
gas, such as a dry gas. The liquid treatment equipment includes a pure
water treatment part 53, an alkali treatment part 54, an acid treatment
part 55, an HF treatment part 56, an organic treatment part 57, and an
%%anic %(;as treatment part 58. The gas treatment equipment positioned

chemical ligtid) Avs isteralied BArer shredtlsigHid srertmnesttparfB o xanglsdhe supply

sourdteimePLRL. AES RN @Kl drealmenipaiye?;Fachwfithert .%?.enkﬁer the

equipments 50 to 58 is connected to the treatment device 10. [00
chemigektiquidetiaspobtedamienba b thehoase findudimgriaes ecbmthe sherhical liquid A to

chemigal liguids,, gleaning an @r in ing this treat nt\)%j_leﬂvice e .
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watethesinigicbdtb Zhefhe kaaimepphaduict fomhitesnute waisly soRtubes 14a to
source 41 to dean the inner bath. At this time, the cover body 21 stands
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Ischarged and a 21 chemical liquid A is supplied from a chemical liqui

side walbdlp sy tieepdor extempiiNtiesspphiyl albatreace 2o tish themplgphoaetele tubes 14a

tubes 14b, 14c, 5? 14c' in the bath (Fig. 6B). After the chemical liquid A
© 14|CS %%aoé Lllr({ tﬁgelgo']é 12, the wafer W is immersed in the chemical liquid A

[0064p Dbe treated (Fig. 6C). After the completion of the treatment of the

chemical liquid A, pure water is supplied from the pure water suppl )
souftien herampirtion algps dsrine thies’BAyigh ﬂlfcraﬁeo?@t%ri&glgvaﬁ chemical

hqui@@di?{{%ﬂeﬁﬁ?&m%dcﬂg}ﬁicg?%(ﬁﬂ&@%)?fypw&é’gafgf SAgRPack Sup ly source 43 to

Subsequently, pure water is supplied through the supply nozz es l4a
the supplichoreitaibehédbsidie, il Lldsthy, pheopor ehw atatDen wiuthplabdraltatliquid B

and DSGAMOEANNS SUPONDFEe Fhes A2 Wad 46 it 8%thid Jothnatly, the
treatments with chemical liquids C and D are performed.
[0065]

After the completion of the treatment with the last chemical liquid, for example the
chemical liquid D, pure water is supplied from the pure water supply sources 41, 41b through all
of the supply nozzle tubes 14a to 14c, 14a’ to 14¢’ to clean the wafer W.

[0066]

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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[0064] After the completion of the cleaning (Fig. 7B) with the pure water
DIW, a chemical liquid B is supplied from a chemical liquid supply source,
for example the supply source 43 to the supply nozzle tubes 14b, 14c,
14b', 14c’ to perform the treatment with the chemical liquid B and the
cleaning with pure water (Fig. 7C). Afterward, in the same manner,
optionally, the treatments with chemical liquids C and D are performed.

0065] Af completion of the tre nt with the Jast chemijcal liquid,. .
SUPPRD AR e BT IR L g T o QY s taken
out oVHEHEHRPLhSWESSS tHledthpldh auahealinehi{TEieumply nozzle tubes 14a

to 14c, 14a’ to 14c' to clean the wafer W [0066] After the completion of this

[006%Ieaning, the wafer W is pulled up out of the treatment bath 11 and is
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Fig. 2, Fig. 3) is frilly opened to discharge rapidly the pure water in the
be peffpishan HO PR S AE TR P QLR OB (O ihg micro
[007(§]1ist 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
(1) Daiyiergoral septme<PIREEPSs supplied from the inert gas 22 supply sources

38, ryi r 23 (Figh A9 Wi :
e e T i MR partces
oxid4 @69 dndinectab oupunotsdrinédt arenttpoheé s Hihevtieatme it ussialty acferred to as an

general chemical liquid A, B is described; however, mor cifically, the .
RCAH by CHE AT AR T, ST o N o desered Tn his

treatIGHEIBERE,; Arde PIRSSRIRNYST e AINPPLRT BeRs S slasciietsBRYQburce 41 to the
inner bath 12 to clean the inside of the bath. After this cleaning, the wafer W is cast into pure
water and at the time point t;, the supply of a chemical liquid APM from the chemical liquid
supply sources 43, 45 is started by the mixing device 40. Controlling the supply amount of the
chemical liquid APM, pure water in the bath 12 is driven out of the bath to replace pure water
with the chemical liquid APM. The concentration of the chemical liquid is adjusted to and
kept at a certain concentration and the treatment of the wafer W is performed. By this
treatment, organic dirt, attached particles and the like of the wafer W will be removed.

[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 DHF. 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 ts before the time point t;, the supply of the

chemical liquid DHF is stopped and at the same time, the replacement of the chemical liquid
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(1) Dirt removal treatment process A treatment process shown in Fig. IOA
is a process for removing organic dirt, particles, oxide films, and metal
impurities which are attached to the wafer and is usually referred to as an
RCA process. Here, a process for casting the wafer into pure water DIW is
described. In this treatment process, first, pure water DIW is supplied
from the pure water supply source 41 to the inner bath 12 to clean the
inside of the bath. After this cleaning, the wafer W is cast into pure water

DHF3pgithpiive wafer dBita Pathdsstiprind seaiplunsiering tha sswbiehPys water DIW.
Afterthemisatdinuig h'é%'B?(—l:}ﬁ SOMVSER £ 3né s et IR SIbHRG SeyieR.40-

Controlling the supply amount of the chemical liquid APM, pure water in
[0072he bath 12 is driven out of the bath to replace pure water with the

chemical liquid M. The concentration of the che icalPIi uid s, adj ﬁﬁs\/’
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of the wafer W will be removed. [0071] After the supply of the chemical
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the pure water supply sources 41, 41a is started again to replace the
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supp,
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[0073']3 continued until the time point t6. By this treatment, oxide films are
removed. However, at the time point is before the time point t6, the supply
(2) Ewhihg ttehemsicapiigessl DHF is stopped and at the same time, the

repIJLface t of the chemical liquid. 23 DHF with pure water.in the bath is

ot i e e B Beh RO R0 At T Ttk process

showieplacem B ashees gomaleiedwitie glensigavilqugrelyaatepise water DIW, a
performed. [0072] Afterward, in the same manner, the treatments with a

chermdeal reaigliid apde shrenicphde BN a leniridanignsrt omosres the chemical
liquicpﬁf-ﬁﬁrgﬁﬁi ﬂ%%ﬂgﬁﬁgaﬁ?@ﬂ@% R P 5'%&% concentration X ppm. This

process becomes possible, because the treatment is performed in the same treatment bath.
[0074]

In the treatment process shown in Fig. 11A, the treatment is performed, first using Os
water in which O; is dissolved in pure water and next by the chemical liquid DHF. 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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removed from the wafer W. Thereafter, after the last cleaning with pure
water DIW has been completed, the drying is performed. Also, in the
treatment with the chemical liquid APM and the last cleaning treatment
respectively in the dirt removal treatment process, during the time
durations T, and T2, the ultrasonic oscillating device 30 is operated to
provide an ultrasonic treatment with both the chemical liquid and with the

cleaning liquid. [0073] (2) Etchln treatment process 10B and Fig
procespaf dHEAPOHENS r[); gKe gn%ﬁ@ﬂea%mé}ﬁ Protesss et is ot

stoppH?i FigmpRBHNGIHESS H@W%M%ﬁf@?@'%allﬂ WiAJIR02, PMECHARISS becomes

DIW, a chemical liquid DHF and a chemical liquid HPM. In this treatment

pOSSI@mb@wSﬂ’féfbﬁmt ispadonrrd intherse ropdieataEngbadHPM arc mixed
at a specified concentration X ppm. This process becomes possible,
because the treatment is performed in the same treatment bath. [0074] In
the treatment process shown in Fig. 11A, the treatment is performed, first
using 03 water in which 03 is dissolved in pure water and next by the
chemical liquid DHF. 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 24 process of the above (1), the description thereof is omitted.
Tn this process, 03 water is not stopped completely and is flowed
continuously in a small amount. This process becomes possible, because
the treatment is performed in the same treatment bath.
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25 [Document] Claims [Claim 1] A substrate treatment apparatus
comprising: a box-shaped treatment bath having an opening part at an
upper side of said bath; and a cover body openably covering said
opening part of said treatment bath, said cover body comprising a drying
chamber formed therein for storing and drying a treated substrate, and
said treatment bath being so formed that at least three of treatment liquid
supply nozzle tubes are disposed at each of opposed side wall faces of
[Docy -8 ing said box shape horizontally at specified intervals and
said supply nozzle tubes are formed to be connected to a switching
mechanism to supply a treatment liquid from said opposed side wall sides
[ClaigHile alternately switching said nozzle tubes at said opposed side walll

fac Sagslegsttpeggr{gbeaangor}a%said three supply nozzle tubes disposed at

each of Sgla eoppose%t SidEW géne%r%g%g exclusively used for pure

watgbddaiped]therrubbhihtadriegamesicapnapatt stacogrpéngide ofaiid bath; and
wherein said at least three supply nozzle tubes respectively comprise a

holIBEPEIRRMY FRIANA QRGP RSRHIBAR IfeifidgLcarent Rkl at
spegifieehpichss, baakiRRRICNERNY thisrlgneitvdinal SERGHPHiSithd drying a

hollow cylinder, and each of said at least three supply nozzle tubes is
treatesttmbhisefensdid opposed side wall faces while directing each of said

injectign openings ta a substrate to be treated w ic%ﬂlis arranged in the .
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the horizontal direction by a specified angle and_a discharge outlet is
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said treatment bath, an ultrasonic generating device is attached to an
sidesovhde sliefastelyfswatiching said nozzle tubes at said opposed side wall faces,

at least one tube among said three supply nozzle tubes disposed at each of said
opposed side wall faces being exclusively used for pure water.
[Claim 2]

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 3]

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 4]

The substrate treatment apparatus according to any one of claims 1, 3 and 4, wherein
in said treatment bath, an ultrasonic generating device is attached to an outer surface of said

bottom wall.
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bottom wall. 26 [Claim 5] The substrate treatment apparatus according to
claim 1, wherein a plurality of injection nozzles are disposed in said
drying chamber and said injection nozzles are connected to a dry vapor
supply device for supplying a dry vapor containing submicron organic
solvent mist. 27

[Claim 5]
The substrate treatment apparatus according to claim 1, wherein a plurality of
injection nozzles are disposed in said drying chamber and said injection nozzles are connected

to a dry vapor supply device for supplying a dry vapor containing submicron organic solvent

mist.
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