17 OCT 2006 SPECIFICATION SINGLE WAFER TYPE SUBSTRATE CLEANING METHOD AND
APPARATUS BACKGROUND OF THE INVENTION 1. Field of the Invention: The invention relates to
a single wafer type substrate cleaning method and a single wafer type substrate cleaning -apparatus,
more particularly to a single wafer type wet cleaning technique or system for appl¥ifgtd tl€ading
treatment to substrates such as semiconductor wafers one by one during the fabrication process as
well as certain devices such as electronic parts and the like. 2. Prior Art: A so-called batch type wet
cleaning system has been the principal Eﬁ%ﬁ?%ﬂfﬁ% g substrates such as semiconductor wafers
(hereinafter referred to simply as "Wafers"), whereby™ watfers stored in a carrier cassette are immersed
in sequence in wet bench type cleaning baths arranged in series, or wafers are directly immersed in
the cleaning baths through a transfer unit without being stored in a carrier cassette. However,
semicondus N GIevi GESHER eNERE 8 U BISE RO Eni CIoE AT Gn MEAH Ol yANE ORP ARATYIAbricated and
highly integrated, such that the face of wafers has recently required a very high degree of cleaning
density, and wafers which are not stored in a cassette have to be wet-cleaned individually in a sealed

cleaning housing. To this endé%%(%-%%%%ﬁinake \%ﬁgle%)‘#éeﬁyﬂgﬁaning system 117 OCT 2006

intended to meet the requirem igher cleaning
1. Field of the Invention:

The invention relates to a single wafer type substrate
cleaning method and a single wafer type substrate cleaning
apparatus, more particularly to a single wafer type wet cleaning
technique or system for applying a cleaning treatment to
substrates such as semiconductor wafers one by oné during the
fabrication process as well as certain devices such as
electronic parts and the like.

2. Prior Art:

A so-called batch type wet cleaning system has been the
principal method of éleaning substrates such as semiconductor
wafers (hereinafter referred to simply as “Wafers”), whereby
wafers stored in a carrier cassette are immersed in sequence
in wet bench type‘cleaning baths arranged in series, or wafers
are directly immersed in the cleaning baths through a transfer
unit without being stored in a carrier cassette. However,
semiconductor devices have reached the sub micron age, in that
they are now micro-fabricated and highly integrated, such that
the face of wafers has recently required a very high degree of
cleaning density, and wafers which are not stored in a cassette

have to be wet-cleaned individually in a sealed cleaning housing.

To this end, a so-called single wafer type wet cleaning system



has.been developed and proposed. Under the single wafer type wet cleaning system, wafers can be
cleaned with the use of a simple and compact cleaning apparatus in a relatively clean atmosphere
where particles and the like do not settle or remain on the face of the wafer. This Vaé/stem is therefore
practical to use for small scale production. Generally, under the single wafer type creani

system, a cleaning treatment is applied to the front face, i.e., the upper side surface of the wafer by
various chemical fluids in a predetermined order. In the process, the chemical fluids supplied flows to

the back. face of the wafer tge by possibly contamipating.the back-face of the,wafer, If the back face
o the wL e el HE RLabeh PR o R o PR TR PN SRR L) s type

robot, algg begaee gev@repatedagad grsalf, other wafers which are handled by the same robot
hands naturally also get contaminated. For the foregoing reason, a technique for preventing the

chemical fluid(s)framdlewmbecstirdiac kv faerot theewader dlasalbscomeyiseansely fesgable, and the
device shown in Fig. 7 providing such technique has been proposed under Japanese Patent Laid
Open P@ititalin N 20e8- 343054 eremafef rRiEHePisad ik CReRTal FhRaridwing Around
Prevention Techni%

"). Under. the Chemical Fluid Flowing Around P ion _Technique, chemical
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system is therefore practical to use for small scale production.
Generally, under the single wafer type wet cleaning
system, a cleaning treatment is applied to the front face, i.e.,
the upper side surface of the wafer by various chemical fluids
in a predetermined order. In the process, the cheﬁical fluids
supplied flows to the back face of the wafer, thereby possibly
contaminating the back face of the wafer. If the back face of
the wafer is contaminated, ‘the handling jig for the wafer, e.g.,
the robot hands of a schalar type robot, also become
contaminated, and as‘a result, other wafers which are handled
by the same robot hands naturally also get contaminated.
For the foregoing reason, a technique for preventing
the chemical fluid(s)from flowing to the back face of the wafer
has become immensely desirable, and the device shown in Fig.
7 providing such technique has been proposed under Japanese
Patent Laid Open Publication No. 2000-343054 (hereinafter
referred to as the “Chemical Fluid Flowing Around Prevention
Technique”).
Under the Chemical Fluid Flowing Around Prevention

Technique, chemical fluid is supplied to the front face Wa of

a wafer W while it is rotatably supported by a wafer rotary



an annular nozzle "b" under the wafer W so as to float the wafer W while it is prevented from sliding
sideways by a supporter member "c", so that the chemical fluid which has flowed from the front face
Wa of the wafer W to the back face Wb thereof is blown off as shown in Fig. 7 (B1). However, the

system of blowing off the chemical fluid through the supply of a gas prevents the

badke b of the

‘wafer W from being cleaned, thereby making it difficult to completely avoid contamination of the
wafer. Accordingly, a further improvement of the system is desirable. SUMMARY OF THE

INVENTION The present invention has been made in view of the aforementigned
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chambey. @ peBieve the shavesRiediverdhe singla WefeiliBRagi8aBipdanstyshefitbe present
invention for cleaning wafers which are not stored in a cassette, one by one in a sealed cleaning
housingnemimgrisés ‘a,cleaninlaste b lnegharbbyn vaddug lchisinichlifiidb ase Skquentidilymupplied from
above to the front face of each wafer, which is rotatably supported by the wafer rotary means in the

cleanind-R6udiRgnériginaing rorf Fhe weferols taugdhg nbasksidcReiR theufpEr side of the
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However, the system of blowing off the chemical fluid

through the supply of a gas prevents the back face Wb of the

wafer W from being cleaned, thereby making it difficult to

completely avoid contamination of the wafer. Accordingly, a

further improvement of the system is desirable.

SUMMARY OF THE INVENTION

The present invention has been made in view of the

aforementioned problem, and it is the object of the invention
to provide a single wafer type wet-cleaning technique capable
of effectively preventing chemical fluids from flowing to the

back face of the wafer, which is not stored in a cassette, when

the front face thereof is wet-cleaned by chemical fluids in a

sealed cleaning chamber.

To achieve the above objective, the single wafer type
cleaning method of the present invention for cleaning wéfers
which are not stored in a cassette, one by one in a sealed
cleaning housing, comprises a cleaning step whereby various
chemical fluids are sequentially supplied from above to the
front face of each wafer, which is rotatably supported by the

wafer rotary means in the cleaning housing, originating from



of each wafer at the same time from a supply nozzle located on the lower side of the cleaning
housing. In the preferred embodiment, when purified water is injected and supplied in a radial
direction from the lower side supply nozzle to the central portion of the back face of each wafer,
which is rotatably supported by the wafer rotary means in the cleaning housing, tHerinjedte2iiurified
water cleans the back face of each wafer while it flows in a radial direction to the back face of the
‘wafer owing to the centrifugal force generated by the rotation of each wafer. In addition, the injection
and supply of purified water from the lower side supply nozzle is intended to cause the wafer to float

owing to STHEPFYCBFA Fli8EtibAGHERD PEREREHPEGE S R &S AP BLAE MARR 38 of the wafer

owing to the centrifugal.force generated by the ratation of the wafer, The.single wafer type cleaning
apparatu"é?lc}fi;ﬁep }lnl(/%%ﬁgr?(:ig %gﬁf?arbllesfolr%i?ﬁ/;%n%%oap es%]o‘?gglc}lﬁg ctlgaﬁll?\% %n?ec\%o%%%% is designed
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or

the cleaning apparatus comprises (1) a wafer rotary means Supporting and rotating each wafer in
the cleanihg hbusiag i8 ile ofizohtal pbsiinhnR)wodeanigg chamber provided at the outer
peripheral portion of the wafer rotary means for forming a cleaning treatment space to clean each
wafer which is rotakablyEeippseée byate erbedibia) tmeathelra Ehdifch wa L rOCT 2006 fluid

supply means for supplying chemical fluids to the front face of each wafer which is rotatably supported
byF;Eede.'lléjeCted ggy s ppiq.]eéle in a rad:tL]al drlrect ion from the lower sQlde y stpp

supply nozzle to the central portion of the back face of each
wafer, which is rotatably supported by the wafer rotary means
in the cleaning housing, the injected purified water cleans the
back face of each wafer while it flows in a radial direction
to the back face of the wafer owing to the centrifugal force
generated by the rotation of each wafer. 1In addition, the
injection and supply of purified water from the lower side
supply nozzle is intended to cause the wafer to float owing to
the force of injection and to reach the outer peripheral portion
of the back face of 1;he wafer owing to the centrifugal force
generated by the rotation of the wafer. -~

The single wafer type cleaning apparatus of the
invention is suitable for carrying out the foregoing cleaning
method, and is designed to clean wafers, which are not stored
in a cassette, one by one in a sealed cleaning housing, wherein
the cleaning apparatus comprises (1) a wafer rotary means for
supporting and rotating each wafer in the cleaning housing in
the horizontal position, (2) a cleaning chamber provided at the
outer peripheral portion of the wafer rotary means for forming
a cleaning treatment space to clean each wafer which is

rotatably supported by the wafer rotary means, (3) a chemical



rotary means, (4) a purified water supply means for supplying purified water to the back face of each
wafer which is rotatably supported by the wafer rotary means, wherein several chemical fluids are
sequentially supplied from the chemical fluid supply means to the front face of each wafer from above,
while the wafer is rotatably supported by the wafer rotary means, and at the sametifn8¢urtigsd water
is injected and supplied from the purified water supply means to the back face of each wafer. In the
preferred embodiment of the invention, the purified water supply means has an injection nozzle for
injecting and,supplying purified water to the back face of the r which is rotatably supported by the
wafer roéfy ﬁ?:gpﬁ’s% R%P%)e}lé?r? fHe %rtlcj’é:ct%er Ro?718%s %QI}S%%aL%%g%lagﬁd Fo%aiié(? o$1¥ %Pupper end
portion of the, ryptable fotgryeshafi,af te waferoilaniTGans SdCELBYURcals yith the purified
water supply source. Further, the injection nozzle comprises a storage section communicating with
the first aidt segon@passages)aad pa numkel efdtjectisnpolty weatesl indhesippue Hegtion. Under
the single wafer type cleaning system of the invention, several chemical fluids are sequentially
suppliedpfiomfthedupisdresidb s idisybassy [6ac ehefireactastadedach ialfel swhidraisablatably

supported by the wafer rotary means while purified water is injected and supplied from the lower side

supply n§2HBS el bB¥K ti&e BREGEN WPARFYHIBARE frdfh SHRADLSRE Wetdr BSEG Rteaned by
e S 0 S EL0T, L 3 RSP EFSRR Ay cosn

means to the front face of each wafer from above, while the
wafer is rotatably supported by the wafer rotary means, and at
the same time purified water is injected and supplied from the
purified water supply means to the back face of each wafer.

In the preferred embodiment of the invéntion, the
purified water supply means has an injection nozzle for
injecting and supplying purified water to the back face of the
wafer which is rotatably supported by the wafer rotary means,
wherein the injection nozzle is directed upward and located on
the upper end portion \of the rotatable rotary shaft of the wafer
rotary means and can communicate with the purified water supply
source. Further, the injection nozzle comprises a storage
section communicating with the first and second passages and
a number of ‘injection ports located in the storage section.

Under the single wafer type cleaning sysfem of the
invention, severalbchemical fluids are sequentially supplied
from the upper side supply nozzle to the front face of each wafer
which is rotatably supported by the wafer rotary means while
purified water is injected and supplied from the lower side.

supply nozzle to the back face of each wafer while the front

face of the wafer is being cleaned by chemical fluids. As a



chemical fluids from flowing to the back face of each wafer when the front face of the wafer, which is
not stored in a cassette, is cleaned by the chemical fluids in the sealed cleaning chamber. In the
process, the chemical fluids that are supplied to the front face of each wafer flow tpward the outer
peripheral portion of the face of the wafer owing to the centrifugal force generate(f quplé 9tion of
the wafer and are therefore prone to flow to the back face of the wafer. Accordingly, when the front
face of each wafer is cleaned by chemical fluids, and purified water is injected and supplied to the
back face of the wafer, the chemical fluids flow in a radial direction along the back face of the wafer
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prone to {0) ron of the warer to ace t of, and In the“process effectively

prevents-fherackafaee of deervaies m Rging contapuralechby the errmical flids,IRRIEF
DESCRIPTION OF THE DRAWINGS Fig. 1 is a front sectional view showing the internal structure of

the singleheafardyite Sabstrafe theamiafeapparhtish atsondingstocthe greferedaarneadinent of the
invention; Fig. 2 is an enlarged sectional front view showing the locational relationship between the

wafer rofefrPdearpdthy e rmcz_@bef k@aﬂﬁngmébgﬁgahedr@l@@ﬁmal ARSIy section of
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front face of each wafer flow toward the outer peripheral
portion of the face of the wafer owing to the centrifugal force
generated by the rotation of the wafer and are therefore prone
to flow to the back face of the wafer. Accordingly, when the
front face of each wafer is cleaned by chemical‘fluids, and
purified water is injected and supplied to the back face of the
wafer, the chemical fluids flow in a radial direction along the
back face of the wafer owing to the centrifugal force generated
by the rotation of the wafer, thereby cleaning the back face
of the wafer. The éurified water thus provides a sealing
function relative to the chemical fluids which are prone to flow
from the front face of the wafer to the back face thereof, and

in the process effectively prevents the back face of the wafer

from being contaminated by the chemical fluids.

BRIEF DESCRIPTION OF THE DﬁAWINGS
Fig. 1 is a front sectional view showing the internal
structure of the single wafer type substrate cleaning apparatus
according to the preferred embodiment of the invention;
Fig. 2 is an enlarged sectional front view showing the

locational relationship between the wafer rotary section, the



wafer rotary section and the lower side injection nozzle of the purified water supply section; Figs. 4 is
an enlarged front sectional view showing the construction of the wafer rotary section and the
peripheral portion of the lower side injection nozzle of the purified water supply fﬁtiﬁ&; F#Wé 5(a),
5(B) and 5(C) are enlarged plan views showing modified examples of the arrangement ofirijection
ports of the lower side injection nozzle; Fig. 6 is an enlarged front sectional view showing the
mechanism for preventing the chemical fluids from flowing to the back face of the wafer by the

injection and supply of purified water.from.the lower side.injection nozzle in Fig. 3;.and Figs. 7 (A) and
7 (B) aré:%i%\é/‘vrslls'ﬁgwl?ﬁg the' goﬁg{aru% 16N %?B%ecv%%t%gutﬁ% She |£XI ﬁlﬁgg f‘r%lcr‘ln ﬂgwgr?lgeto the back

face of gachywaferdnthe egpeeniigpatsingle wates AiRr;SWRiEALE tqlganing apparatus, wherein Fig.
7(A) is a front sectional view of the same construction and Fig. 7(B) is an enlarged front sectional

view showing the rR¢ehaisisfar fiteventingdhestlosniogl fhlstsamtiiaving dm the belek face of each
wafer by the injection and supply of a gas from the lower side annular nozzle in the construction of
Fig. 7(AFVFLEY OCT006 SPREFERRE b viBopmvEMeGR Teit AVERTIGAeTRE phSerred

embodiment of the invention is described wijth reference to the attached drawings. A single wafer type
wet-cleaﬂmglédpeac}afﬂgﬁgﬁllﬁéﬂ%ﬁi& iy ﬁiﬂt.]l?%erein each wafer W, which is not stored

Figs. 4 is an enlarged front sectional view showing the
construction of the wafer rotary section and the peripheral
portion of the lower side injection nozzle of the purified water
supply section;

Figs. 5(a), 5(B) and 5(C) are enlarged plan views
showing modified examples of the arrangement of injéction ports
of the lower side injection nozzle;

Fig. 6 is an enlarged front sectional view showing the
mechanism for preventing the chemical fluids from flowing to
the back faceof the wafer by the injection and supply of purified
water from the lower‘side injection nozzle in Fig. 3; and

Figs. 7(A) and 7(B) are views showing the construction
for preventing the chemical fluids from flowing to the back face
of each wafer in the conventional single wafer type substrate
cleaning apparatus, wherein Fig. 7(A) is a front sectional view
of the same construction and Fig. 7(B) is an enlarged front
sectional view showing the mechanism for preventing the
chemical fluids from flowing to the back face of each wafer by

the injection and supply of a gas from the lower side annular

nozzle in the construction of Fig. 7(A).



in a cassette, is wet-cleaned individually in a sealed cleaning housing 1, and the sealable cleaning
housing 1 comprises a wafer rotary section (wafer rotary means) 2 for rotatably supporting one wafer
W in the horizontal position, a cleaning chamber 3 which is relatively vertically moyabjer,a mgmical
fluid supply section (chemical fluid supply means) 4 for supplying chemical fluids to the front face Wa
of the wafer, a purified water supply section (purified water supply means) 5, an inert gas supply
section (inert gas supply means) 6 for supplying an inert gas for preventing oxidation, and a controller
7 for controlling these driving sections while interlocking¥mutuaII‘¥ therewith as major components.

The cleaning housing 158% B%FéDamE%%}m%rt%rn SlrEthy\lz gﬁﬁlﬁ& Yeatment and serves as a
location for installing yasioupinitdiiing Seefins a5 ie dawer parion, AiSRosed i the dpper space. A

closable wafer taking in-out port, not shown in detail, through which the wafer W is taken in or taken

out in thgy §pper-esFaseepidbeleaitryg Aeusinldd igsifkeHged in such a way to secure airtightness
and watertightness when it is closed. The wafer rotary section 2 horizontally rotates a single wafer W

while it supports tha sirglagiafer Waifieglie hblipentaw @t O3 rA0§ poxitirrwhess theispin cleaning
and spin drying treatments are applied thereto, and comprises a rotaF%s_haft 10, a wafer supporting

section L Hﬁ_ﬁqéﬁﬁg&%f l’c_)gan SURS RS ARE Wi gf dhd BBAfIh LF R8T oF49 <P ft 10 in the
horizontgl  position, and.a drvind MUPL 14 Lor [HRRAIMILYHY H1f 2 sealed cleaning

housing 1, and the sealable cleaning housing 1 comprises a wafer
rotary section (wafer rotary means) 2 for rotatably supporting
one wafer W in the horizontal position, a cleaning chamber 3
which is relatively vertically movable, a chemical fluid supply
section (chemical fluid sup/ply means) 4 for supplying chemical
fluids to the front face Wa i)f the wafer, a purified water supply
section (purified water supply means) 5, an inert gas supply
section (inert gas supply means) 6 for supplying an inert gas
for preventing oxidation, and a controller 7 for controlling
these driving sectior;s while interlocking mutually therewith
as major components.

The cleaning housing 1 is sealable at the upper portion
for the cleaning treatment and serves as a location for
installing various unit driving sections at the lower portion
disposed in the upper space. A closable wafer taking in-out
port, not shown in detail, through which the wafer W is taken
in or taken out in the upper space of the cleaning housing 1,
is structured in such a way to secure airtightness and
watertightness when it is closed.

The wafer rotary section 2 horizontally rotates a single

wafer W while it supports the single wafer W in the horizontal



rotary shaft 10. The wafer supporting section 11 and the rotary shaft 10 are rotatably disposed at the
center of the cleaning housing 1 via a bearing supporting cylinder 13 in a perpendicular position, and
a single wafer W can be supported by the wafer supporting section 11 in the hoq ntal state. In
particular, the wafer supporting section 11 comprises a discoid body having annuf rdi Btion lla
‘which stands upright at its outer peripheral portion, as shown in Figs. 2 and 3, and has a number of
columnar supporters, 14, 14, ... on the annular wall section lla (four of which are shown in Fig. 4) for

placing aggksppOnng e waler Nt on he-parionerah RNt yRRe fage feregt These

supporte?sofff, , ... are circumferentially arrange porting section f%t the same
intervals @ﬁﬁ&q%@t&c}{@r@ﬁé-z and 3cangpiasibwer pedrle! Rertiers abthe dipghaseof support the

outer peripheral portion We of each wafer W to form supporting recesses 14a, 14a, ... The supporting
recessessidmddaingof ebbdesupboerbarst 4,514 L asieede sigrenid e theeshine hbight, so that
the peripheral portion of the wafer W is supported when it is placed thereon in the horizontal position.
9 1 7 OCHPESU6 PRfthePYhd QpPdrihfFadebpEacadddorthly et g4 pRizPtrfiburation
corresponding. (o dhe copiour of;e, periphieral porign pf ihe wafer i crgss,section. gnd the
perlpheréjl edgé corher section 0¥eacfr11%uppor ing recess can contac 3n suppor?the square
peripheral ooy ofithe wafer,
The wafer supporting section 11 and the rotary shaft 10

are rotatably disposed at the center of the cleaning housing

1 via a bearing supporting cylinder 13 in a perpendicular

position, and a single wafer W can be supported by the wafer

supporting section 11 in the horizontal state. ‘

In particular, the wafer supporting section 11 comprises
a discoid body having annular wall section lla which stands
upright at its outer peripheral portion, as shown in Figs. 2
and 3, and has a number of columnar supporters, 14, 14, .. on
the annular wall sec£ion lla (four of which are shown in Figq.

4) for placing and supporting the wafer W on the peripheral
portion of the upper face thereof.

These supporters 14, 14, .. are circumferentially
arranged on the wafer supporting section 11 at the same
intervals as illustrated in Figs. 2 and 3, and the inner
peripheral portions of the tips thereof support the outer
peripheral portion Wc of each wafer W to form supporting
recesses l4a, 14a, .. . The supporting recesses l4a, l4a, .. of
these supporters 14, 14, .. are designed to have the same height,

so that the peripheral portion of the wafer W is supported when

it is placed thereon in the horizontal position.



W in cross section in a point contact state or line contact state. As shown in Figs. 1 and 2, the rotary
shaft 10 is rotatably supported by the bearing supporting cylinder 13 in the standing position, and the
lower end portion of the rotary shaft 10 is connected to the driving motor 12 so as«;oibﬁcfo%b%bly
driven by the driving motor 12 via a belt entrained therebetween so that the wafer supporting section
11 is rotated at a given speed of rotation. The speed of rotation of the rotary shaft 10 is set at low
speed, e.g., 40-50 r.p.m. when the spin'cleaning treatment is effected while it is set at high speed of

approximately 3000 r.p.m. when the spin drying treatment is effected. Further, the rotary shaft 10
comprises a hollow” ldgl foal bBEyS ma&?&?éa,%%%%%S%hroﬂﬁ@?&/&ér“gio%eﬁ e 26 of the

purified wajer fgRly SeeAn udee e Iatet s dnend i herholotsssiinaf tgfotary shatt

10. The cleaning chamber 3 IS the section w aning treatment is applied to the wafer W,
and the ipagrigiaeeiar ginensionsiherael agmatermingddr 688NedONiwiY) thengakeesupporting
section 11 of the wafer rotary section 2, described hereinbelow, and has a cleaning treatment space
for the wafer i1hé2a0CFd2E06 ANnahicestdtatably sasporetbppthieingfarectsy seation 2, at the
outer periphery of the wafer rotary section 2. In detail, the cleaning chamber 3 has plural stages of
annular tRARYRAE bARS J‘?S”Pé’%{yvvﬁi]éﬁ HARE RS JORRERL AWEFI&Tpdihatd ER&reof as shown

In Figs. ]'V\?frq gr%@% section in a point contact stateor 1ine contact state.

As shown in Figs. 1 and 2, the rotary shaft 10 is
rotatably supported by the bearing supporting cylinder 13 in
the standing position, and the lower end portion of the rotary
shaft 10 is connected to the driving motor 12 so as to be
rotatably driven by the driving motor 12 via a beit entrained
therebetween so that the wafer supporting section 11 is rotated
at algiven speed of rotation. The speed of rotation of the
rotary shaft 10 is set at low speed, e.g., 40-50 r.p.m. when
the spin cleaning treatment is effected while it is set at high
speed of approximately 3000 r.p.m. when the spin drying
treatment is effected.

Further, the rotary shaft 10 comprises a hollow
cylindrical body as illustrated, and a pipe 30 for the lower
side nozzle 26 of the purified water supply section 5, described‘
later, is disposed in the hollow section of the rotary shaft
10.

The cleaning chamber 3 is the section where the cleaning
treatment is applied to the wafer W, and the inner diameter
dimensions thereof are determined in connection with the wafer
supporting section 11 of the wafer rotary section 2, described

hereinbelow, and has a cleaning treatment space for the wafer

10



is constructed to move up and down vertically relative to the wafer rotary section 2. In the illustrated
preferred embodiment, four stages of annular treatment baths 15 to 18 are arranged vertically and
concentrically with the wafer W so as to surround the wafer W which is supported by the wafer
supporting section 11 of the wafer rotary section 2. The peripheral inner edges ofihi A6huloed
treatment baths 15 to 18 are arranged in the manner that annular gaps defined between these edges
are set to have small intervals to such extent as would prevent the chemical fluids and the like from
being leaked downward and at thellsame time do_not contact the outer diameter edge of the wafer

supporting 's&HibAM £ 81 TREIVARI Yotih Rt 2 ¥ hE S MAT R A hBEY 356 CoASRULted to be
movable yg 3HLIBN R CpeYiifialhy Vian fiE 10 ElsHlpL AR o AN fas an elevating

mechanism 20 capable of elevating relative to the wafer supporting section 11 of the wafer rotary
section 2 by a given gtepkealhe elpvating MEGHGNSIAMSGO NI SA {negiseredgsaesFanism (not
shown), which moves a supporting frame 21 for supporting the cleaning chamber 3 up and down, and
a driving drni Ya@Ctrzegtauendtdrathforiptamblyy drivimghtlee feed seregedthectnhisralDgpending on
the cleaning treatment step, the cleaning. chamber 3 moves up and down vertically by a given stroke

via the fedd S8wiRReRaRRIBLETY dHIRESASIGS B R P whitd Sintdrl ddkhd witPhe operation
(ﬁthe\Na%§r8gH¥§§ﬁ%¥h%’to move up and down vertically relative to the

wafer rotary section 2.

In the illustrated preferred embodiment, four stages
of annular treatment baths 15 to 18 are arranged vertically and
concentrically with the wafer W so as to surround the wafer W
which is supported by the wafer supporting sectién 11 of the
wafer rotary section 2.

The peripheral inner edges of the annular treatment
baths 15 to 18 are arranged in the manner that annular gaps
defined between these edges are set to have small intervals to
such extent as would\prevent the chemical fluids and the like
from being leaked downward and at the same time do not contact
the outer diameter edge of the wafer supporting section 11 of
the wafer rotary section 2.

The cleaning chamber 3 is constructed to be movable up
and down, i.e., vertically via an elevating guide (not shown),
and has an elevating‘ mechanism 20 capable of elevating relative
to the wafer supporting section 11 of the wafer rotary section
2 by a given stroke.

The elevating mechanism 20 comprises a feed screw
mechanism (not shown), which moves a supporting frame 21 for

supporting the cleaning chamber 3 up and down, and a driving

11



described hereinbelow, so that any one of the annular treatment baths 15 to 18 for effecting the
cleaning treatment step may be selected from a position of height relative to the wafer W which is
supported by the wafer supporting section 11 of the wafer rotary section 2. Drain sections, which
communicate with the outside of the apparatus, are respectively provided in the Tolr&in e
treatment baths 15 to 18 (not illustrated in detail). These drain sections discharge or collect for
recycling the chemical fluids or the inert gas inside the annular treatment baths 15 to 18, in which
they are structured to be opened only when the cleaning%treatment Is effected and to be closed when

the cleaMA§PeatrhehPt SFRtiddRttheBih¥riRdathitht bRes. SHeSh e aPMAT Supply section 4
supplies the chemig nbfétﬂﬁih%t'a%_‘?ﬁ%‘é’i‘{éﬁ*l%ﬁ’aé%é{\éfﬁ'&cé‘ Sqiatably @i‘%%q{‘fﬁg y the wafer

rotary section 2, and it has Upper side supply nozzles 25 as its main components for supplying the
chemicaldpigitorthe firnidace pf SirwalsimMearo ahovey Indetilgthrerpransioe suggly nozzles 25 .
consist of injection nozzles designed to inject and supply the chemical fluids to the front face of the
wafer W, tiiee fbycthecmend beerc band srtes sotihe edmiloyod depend2 anithelkibdet efdnbieal fluids 12 1
7 OCT 2006 to be supplied, and the upper side supply nozzles can communicate with the chemical

fluid suppif SBUARIABBVIAEY bhrigP AR nbheiMe e IRt ALIraRTdABotiment, the
upper sideniection PRZEAIET ARASIOCEE LL G MISSHRNIOEAS SeHIN L L Yl ent

baths 15 to 18 for effecting the cleaning treatment step may

be selected from a position of height relative to the wafer W

which is supported by the wafer supporting section 11 of the

wafer rotary section 2.

Drain sections, which communicate with thé outside of
the apparatus, are respectively provided in the four annular
treatment baths 15 to 18 (not illustrated in detail). These
drain sections discharge or collect for recycling the chemical
fluids or the inert gas inside the annular treatment baths 15
to 18, in which they are structured to be opened only when the
cleaning treatment is effected and to be closed when the
cleaning treatment is effected in the other treatment baths.

The chemical fluid supply section 4 supplies the
chemical fluids to the face Wa of the wafer W which is rotatably
supported by the wafer rotary section 2, and it has upper side
supply nozzles 25 as its main components for supplying the
chemical fluids to the front face of the wafer W from above.

In detail, the upper side supply nozzles 25 consist of
injection nozzles designed to inject and supply the chemical
fluids to the front face of the wafer W, whereby the number

of nozzles to be employed depends on the kind of chemical fluids

12



integrally consists of a plurality of nozzle sections, and the injection nozzle section 25A is constructed
in such a manner that it may be turned horizontally in a downward direction at the upper portion of
the cleaning housing 1, and it is drivably connected to a driving motor capable off ing swung(not
shown). The injection nozzles to be utilized depends on the kind of cleaning fluid l?o B%Tsdﬁfﬁlied. In
particular, these upper side injection nozzles 25, 25, ... (only one is illustrated in Fig. 2) which are
provided in the injection nozzle section 25A (not shown), are intended to serve as supply ports for an

APM fluid,, p%igeds\ﬁgﬁ gggl,a %flu@]ge%ipgg hgrfgg)elg%gf? URRSYSide injggtipn nozzles 25
or the injection nozzle section 25A are constructed in such a way as to inject and supply given
chemicaldbiigituivitbetieontifenetia eftibaiwateriMiibichuispdiatably st pprigs-by iltkewafer
supporting section 11 of the wafer rotary section 2 in the horizontal position while it is turned
horizontaiy frobdehet bete? keginandwat Sadedter thereof or when it stands still after being turned

horizontally. The chemical fluid su%p?% squrce 27 js the sug%%]source for supplying, cleaning chemical
fluids to the upper'SdERfRjELHF FE2ES AT ARE Mo PP RGP 4118y 85T 430 7 OCT 2006

shoun i Jbistasdemteriest ienetuyshmanin, seiecled 8 des e alen W. One

system employs an APM (NH40H + H202 ; H e other system uses a DHF (HF +
H20) fluid, mdpraas prewiay tsainantbathertn e 8dm the Higanise celiamBer snepregspond with

these two chemical fluid supply

injection nozzle section 25A is constructed in such a manner
that it may be turned horizontally in a downward direction at
the upper portion of the cleaning housing 1, and it is drivabiy
connected to a driving motor capable of being swung(not shown).

The injection nozzles to be utilized dependé on the kind
of cleaning fluids to be supplied. In particular, these upper
side injection nozzles 25, 25, .. (only one is illustrated in
Fig. 2) which are provided in the injection nozzle section 25A
(not shown), are intended to serve as supply ports for an APM
fluid, purified watef and a DHF fluid, described hereinbelow.

The upper side injection nozzles 25 or the injection
nozzle section 25A are constructed in such a way as to inject
and supply given chemical fluids to the front face Wa of the
wafer W which is rotatably supported by the wafer supporting
section 11 of the wafer rotary section 2 in the horizontal
position while it is turned horizontaliy from the outer region
toward the center thereof or when it stands still after being
turned horizontally.

The chemical fluid supply source 27 is the supply source

for supplying cleaning chemical fluids to the upper side

injection nozzles 25 and has two chemical fluid systems, as

13



systems, such that, the lowermost stage treatment bath 15 is used for the cleaning step by APM fluid,
the third upper stage treatment bath 16 is used for the cleaning step by DHF fluid, the second upper
stage treatment bath 17 is used for the rinsing step by purified water, and the uppermost stage
treatment bath 18 is used for the spin drying step. Further, the chemical fluid su &yQﬁurZi@@? is
constructed to select and effect the cleaning steps using any of the following recipes of chemical
fluids: i) APM + DHF + (0, + DIW) + DRY; ii) APM + DHF + DRY; iii) APM + DRY, DHF + DRY or the

like with the cooperatiqn of, inert gas su source . 37 described herejnpelow. In particular, the
upper si fﬁ]‘&tibﬂ n?}‘flejs Srgér‘ggﬁffol%%g%dél&%n&ma%ﬁé Hat ey 846 dﬂ@‘ltl?gupplya

plurality of sherigal s Lo abusdDe ffont fike a 1aheaRl afe! S AbIhia [siptebly

supported by the wafer rotary section 2, in accordance with the recipe which was selécted from any
of the abeveroenfiangs) cembirpliansliste 1, S1gieRy s¢leeeingibesvafeynd white putified water is
supplied from the lower side supply nozzle 26 in a series of cleaning steps. The inert gas supply
section 5fSuppfiesyheifieasnvararuicthd baek feeata ibwel Surfadd in thelizaniegs) ioigach wafer
14 17 OCT 2006 W which is rotatably supported by the wafer rotary section 2 and comprises as its

main corfPSTRR S 1dwSCEEESRPRY 285 stBSShgPRiicR FRiSAD tfdBik SEBRAY of the wafer
W irom (e Jowar side, iy dgfal the pwer SIS IeTion 172'e 28 SRR Sath 15 is
used for the cleaning step by APM fluid, the third upper stage
treatment bath 16 is used for the cleaning step by DHF fluid,
the second upper stage treatment bath 17 is used for the rinsing
step by purified water, and the uppermost stage treatment bath
18 is used for the spin drying step. |

Further, the chemical fluid supply source 27 is
constructed to select and effect the cleaning steps using any
of the following recipes of chemical fluids: i) APM + DHF + (O,
+ DIW) + DRY; ii) APM + DHF + DRY; iii) APM + DRY, DHF + DRY
or the like with the éooperation of the inert gas supply source
37 described hereinbelow.

In particular, the upper side injection nozzles 25 are
controlled in such a manner that they subsequently supply a
plurality of chemical fluids from above to the front face wa
of eachwafer W, which is rotatably supported by the wafer rotary
section 2, in accordance with the recipe which was selected from
any of the abovementioned combinations i) to iii), thereby
cleaning the wafer W while purified water is supplied from the
lower side supply nozzle 26 in a series of cleaning steps.

The inert gas supply section 5 supplies purified water

to the back face Wb (lower surface in the drawings) of each wafer

14



an injection nozzle for supplying purified water to the back face Wb of the wafer W, and it can
communicate with the purified water supply source 28 which is provided outside the cleaning housing
1. In the illustrated embodiment, the lower side injection nozzle 26 is provided at the upper end
portion of the rotatable rotary shaft 10 of the wafer rotary section 2, and it is directda? WHWardlfh a
fixed position relative to the back face Wb of the wafer W which is rotatably supported by the wafer
rotary section 2. The lower side injection nozzle 26 comprises a storage section 50, and a plurality of
injection ports 51, 51, ... which Eﬁje provided in the storage section 50, wherein the,stora?e section 50

can comMuREEEE with the TRFREA WvARPRABIG S R¥ed B8 VIatRE FS& 36 XvMaT lsi@Bndsed inside the
rotary shafl 1o Hie YURHIALPOHS kB confiBARAI %m@%&@%ﬁa%%%ﬂ%grﬁgﬁ:e?z .

shown in Fig. 3 according to the illustrated embodiment, but they may be

illustrateds ifpbiDe 1 B b OB ¥ ard &) ethecatinadearagntreidbadpjeation partstal: Wlfro@s shown in
Figs. 5(A), 5(B) and 5(C) is such that the sum of the areas of the openings of the injection ports 51,
51, ... betbmed darger slixde 7 OCT 2006 at the outer region of the face of each wafer than at the
center thereof as they direct toward the outer region of the wafer. Such an arrangement is very

effective if purified WAtEC tBppIel e dPIRL 8i8&idR FBRT HIIRREZGARiGABRL h§2Ae 26 to the
center Ofat?le Pr?%éé%cieo\rll\/bngfztg.le_ew%fg£Vglilrf)plying purified water to the back

face Wb of the wafer W, and it can communicate with the purified

water supply source 28 which is provided outside the cleaning

housing 1.

In the illustrated embodiment, the lower side injection
nozzle 26 is provided at the upper end portion of tﬁe rotatable
rotary shaft 10 of thewafer rotary section 2, and it is directed
upward in a fixed position relative to the back face Wb of the
wafer Wwhich is rotatably supported by the wafer rotary section
2. The lower side injection nozzle 26 comprises a storage
section 50, and a plu‘rality of injection ports >51, 51, .. which
are provided in the storage section 50, wherein the storage
section 50 can communicate with the purified water supply source
28 via the pipe 30 which is disposed inside the rotary shaft
10.

The injection ports 51, 51, .. are linearly arra'nged to
extend in a radial direction as shown in Fig. 3 according to
the illustrated embodiment, but they may be arranged in the
manner as illustrated in Figs. 5(A), 5(B) and 5(C).

The arrangement of the injection ports 51, 51, .. as shown

in Figs. 5(A), 5(B) and 5(C)is such that the sum of the areas

of the openings of the injection ports 51, 51, .. becomes larger
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a radial direction flows to the back face Wb of the wafer W owing to the centrifugal force generated by
the rotation of the wafer W. The injection ports 51, 51, ... shown in Fig. 5(A) are in the form of circular
arc slits, and the length and width dimensions thereof are designed to be larger at the outer region of
the wafer W than at the center thereof as the injection openings direct toward thg pugermregigns of the
wafer W. Further, the injection ports 51, 51, ... shown in Fig. 5(B) are in the form of radially extended
slits, and the width dimensions thereof are designed to be larger at the outer region of the wafer W
than at the center thereof as the injection openings direct toward the outer regions of the wafer W.

Further, Bie AR @Bhoreegiom of Chewrrerrf ReghatekebAn aF drBig8Pedtngs which are
arranged circumferentially and, radially at prescribed intervals, and.the di ter dimensions thereof
are des_iécgé%rt%ob?e I%&f’ge:at aﬁ}ihgloﬂ?grlér/e%olgr? Sﬁ thgegsva er threjl%ga{totﬁe%%ﬁ%ﬁh‘éqge%ﬁ's the injection
openings glirgctdgwarg e pUiGldREIORS ofx;aﬁ)rvat@ff_@cw@@'pfﬁopwﬁfti_@iwem@fs the hollow
section of the rotary shaft 10 composed of a hollow cylindrical body, and is firmly disposed on the
rotary shatigifntyea suppartingd &1l JiRed 2006 Mmeshatizmloekshewde Witl¢dtaddemnot contact
the rotary shaft 10. A discoid drainage receiver 31 is integrally provided on the upper end portion of
the pipe BOzad@ tRdlowerdige dapletisnaioAZhe2bas prdAaged Wb ties cher vt frrdiihage

a radial direction flows to the back face Wb of the wafer W owing
to the centrifugal force generated by the rotation of the wafer
W.

The injection ports 51, 51, .. shown in Fig. 5(A) are
in the form of circular arc slits, and the length and width
dimensionsthereofaredesignedtx)belargeraﬂ:theéuterregion
of the wafer W than at the center thereof as the injection
openings direct toward the outer regions of the wafer W.
Further, the injection ports 51, 51, .. shown in Fig. 5(B) are
in the form of radially extended slits, and the width dimensions
thereof are designed‘to be larger at the outer region of the
wafer W than at the center thereof as the injection openings
direct toward the outer regions of the wafer W. Further, the
injection ports 51, 51, .. shown in Fig. 5(C) are in the form
of circular openings which are arranged circumferentially and
radially at prescribed intervals, and the diameter dimensions
thereof are designed to be larger at the outer region of the
wafer W than at the center thereof as the injection openings
direct téward the outer regions of the wafer W.

The pipe 30 vertically penetrates the hollow section

of the rotary shaft 10 composed of a hollow cylindrical body,

and is firmly disposed on the rotary shaft 10 by a supporting
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receiver 31. The storage section 50 of the lower side injection nozzle 26 communicates with several
purified water supply passages (through a pipe for supplying purified water) 30a, 30a, ... which are
provided by penetrating the interior of the pipe 30. The upper face of the drainage receiver 31 is
disposed to be flush with the upper face of the annular wall section lla of the wafel JuB6drtdighsection
11, and the outer diameter edge of the drainage receiver does not contact the inner diameter face of
the annular wall section | la. An annular'gap 45 defined between the outer diameter edge of the
drainage receiver, 31 and the inner diameter face of the annular section lla is designed to be very

small to BEHERERTR BBHIPHRRA tHECHEMith AARR ARFtHRIRER oM Wity E8TRward.

Further, g}?a@gifileg water supply passages 30a, 30a, ... can selectively communicate with the purified
water supply source 28 via the directional control valve 32 at the lower end portion of the pipe 30.

Purified water which ig sypplier deai ihegeuriedbwater sUppl seweg81and jsrpjecdedin a radial -
direction through the lower side injection nozzle 26 to the center of the back face Wb of the wafer W,

which is rotatabéy supperteensy thenvafen DX 1t7h@ QTipe06 Guppodinghsecliondn efitde wafer rotary
section 2, then flows in a radial direction along the back face Wb of the wafer W owing to the
centrifugAPREFdOTeBeAFbF tRE réfatRI e Afer the FRNSEIHI§ bf blRfiddWA_IROmM the

purified V¥aet8€eiVer 31. The storage section 50 of the lower side injection

nozzle 26 communicates with several purified water supply
passages (through a pipe for supplying purified water) 30a, 30a,
. which are provided by penetrating the interior of the pipe
30.

The upper face of the drainage receiver 31 is disposed
to be flush with the upper face of the annular wall section lla
of the wafer supporting section 11 , and the outer diameter edge
of the drainage receiver does not contact the inner diameter
face of the annular wall section 1la. An annular gap 45 defined
between the outer diameter edge of the drainage receiver 31 and
the inner diameter face of the annular section 1la is designed
to be very small to such extent as would prevent the chemical
fluids and the like from leaking downward.

Further, the purified water supply passages 30a, 30a,
. can selectively communicate with the purified water supply
source 28 via the directional control valve 32 at the lower end
portion of the pipe 30.

Purified water which is supplied from the purified water
supply source 28 and is injected in a radial direction through
the lower side injection vnozzle 26 to the center of the back

face Wb of the wafer W, which is rotatably supported by the wafer
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supply source 28 and the injection of the same through the lower side injection nozzle 26 in the
illustrated embodiment has the effect of floating the wafer W which is rotatably supported by the
wafer supporting section 11 of the wafer rotary section 2 and reaches the outer peripheral portion of
the wafer W along the back face Wb owing to the centrifugal force generated by thé r@€3tidibf the
wafer W. The purified water supply source 28 is drivably controlled such that the supply of purified
water from the lower side injection nozzle 26 is synchronized with the cleaning of the front face Wa of
the wafer W by chemical fluids from the chemical fluid supply section 4. In other words, if purified
water is FERRSE BAS S FRMEAQS the B&W&cé’%ﬁ’éﬁﬁé%@ﬁﬁﬁ%&ﬂ the TdWéP §|%I%“Yﬁject|on nozzle
26 in accordance Wlt e for qQin etermined.co ons, the d wa ans. the back face
Wh of th& Waré E\ﬂlland e sameg'?(Elo rT(:}L\[/Plen S n]g% %%l‘té}él rom owmg Y10'the back face

Wb of the yvafge Workhe; Shgacabiluid 5&%99%&9% aa%V%am{%mIﬂ%ésmﬁéﬂbed hereafter

with reference to Fig. 6. The chemical fluids supplied to the front face Wa of the wafer W flow toward
the outemperipheral portion We of the wafer W owing to the 18 1 7 OCT 2006 centrifugal force
generated by the rotation of the wafer W, and are therefore prone to flow back to the back face from
the outer peripherdIfBOrEsPINY, W&N%lﬂiéaﬁjéﬁ%ﬁrarfd@ﬂbﬁW%f purktéedatér k@ he back face

Wb of the waler W cloans e samenuhis flowing In a¢qdial deeion alon g gk fage

side injection nozzle 26 in the illustrated embodiment has the
effect of floating the wafer W which is rotatably supported by
the wafer supporting section 11 of the wafer rotary section 2
and reaches the outer peripheral portion of the wafer W along
the back face Wb owing to the centrifugal force éenerated by
the rotation of the wafer Ww.

The purified water supply source 28 is drivably
controlled such that the supply of purified water from the lower
side injection nozzle 26 is synchronized with the cleaning of
the front face Wa of the wafer W by chemical fluids from the
chemical fluid supply section 4. In other wordc, if purified
water is injected and supplied to the back face Wb of the wafer
W from the lower side injection nozzle 26 in accordance with
the foregoing determined conditions, the purified water cleans
the back face Wb of the wafer W and at the same time prevents
the chemical fluids from flowing to the back face Wb of the wafer
W.

The Chemical Fluid FlowinngfoundiPrevention'Technique ‘
is described hereafter with reference to Fig. 6. The chemical

fluids supplied to the front face Wa of the wafer W flow toward

the outer peripheral portion Wc of the wafer W owing to the
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Wb .owing to the centrifugal force generated by the rotation of the wafer W and thereby isolates the
chemical fluids which are prone to flow from the front face Wa to the back face Wb, thereby
effectively preventing contamination of the back face Wb by the chemical fluids. The inert gas supply
section 6 supplies an inert gas for preventing oxidation toward the front and back tdcEsU5Ted¥ wafer
W which is rotatably supported by the wafer rotary section 2 and comprises, as major components, an
upper side supply section 35 for supplying an inert gas to the front face Wa of each wafer W and a

lower side supply section 36 for supplying inert gas to the back fac b of each wafer, wherein these
upper an?ﬁB&/%lg as?upﬁ 8¢ éjnr? 5‘%%%%%% §§ Cro%?l%ﬁflil%gtg %Ni heth%aiigﬁ gas%ﬁ\gply source
37 providgd outgidedg Clepridghoysingd- iadiedl eriadriefered embpdimers thg,inert gasis a
nitrogen gas (hereinafter, the "N, gas"). The inert gas supply section 5 supplies N, gas for preventing
oxidation pewasshéeanogandikackdacesHfvaactr watereViwhieb tid cotatatly suppaged by the wafer
rotary section 2 and comprises, as major components, an upper side supply section 35 for supplying

N2 gas topthe o dase begadio weller MaekdfRravétsiod stpglyvwsetasnBocfbeasnppiyig N2 gas to
19 1 7 OCT 2006 the back face of each W, wherein these upper and lower side supply sections 35

and 36 catPEEMthEE VAR S ihBriydL8Uily WARES 39 hrdvidRd JRSdRARE cléffhg housing 1.
The “F’pe&zéi%‘.%&&} VSO dR S RIAYSIE B INeUBRE PRLIAR 81115, &/6A5NG bigysing 1 and
comprises a circular cover

the wafer W and thereby isolates the chemical fluids which are

prone to flow from the front face Wa to the back face Wb, thereby

effectively preventing contamination of the back face Wb by the

chemical fluids.

The inert gas supply section 6 supplies én inert gas
for preventing oxidation toward the front and back faces of each
wafer Wwhich is rotatably supported by the wafer rotary section
2 and comprises, as major components, an upper side supply
section 35 for supplying an inert gas to the front face Wa of
each wafer W and a lo\wer side supply section 36 for supplying
inert gas to the back face Wb of each wafer, wherein these upper
and lower side supply sections 35 and 36 can communicate with
the inert gas supply source 37 provided outside the cleaning
housing 1. 1In the illustrated érelferred embodiment, the inert
gas is a nitrogen gas (hereinafter, the “N, gas”).

The inert gas supply section 5 supplies N, gas for
preventing oxidation toward the front and back faces of each
wafer Wwhich is rotatably supported by the wafer rotary section
2 and comprises, as major components, an upper side supply

section 35 for supplying N, gas to the front face of each wafer

W and a lower side supply section 36 for supplying N, gas to
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body for forming a drying sealed space at the periphery of the front face Wa of each wafer W which is
rotatably supported by the wafer rotary section 2 while cooperating with the cleaning chamber 3. In
detail, the outer diameter edge of the upper side supply section 35 is designed tQ’C#O (él}/ age with
the inner diameter edge of the cleaning chamber 3, i.e., the outer diameter edge’of t ugﬂgrmost
stage treatment bath 18, so that the requisite minimum drying sealed space is formed at the
periphery of the front face Wa of each wafer W which is rotatably supported by the wafer rotary

section 2, The upper side supply . sectign 35 communicates with the inert gas supply squrce 37 via a
pipe 38. ﬂ}g %ﬁge% é%%esagpﬁégcﬁbrv%g%a %grﬁcrﬂaﬁlflem%%ﬁaaggﬁllvg‘é'ﬁ hsélugsee %oyg %ﬁ(not shown)

cooperatingwifiy fhe #ieanino shaBher bR heuae Stanehynesitian. 6 . Jae Regiian of height

shown in Fig. 1 which does not interfere with the chemical fluid supply section 4, and'is drivably
connectegoin-ae eevafing viekis, tot shawnthiee dovearmiae slpply isegtion 36 is provided on the
upper end portion of the rotatable rotary shaft 10 of the wafer rotary section 2. As shown in Fig. 4, the
lower side supply sEbttonpP2@1 7iJE€ B RDD&Y3BES tonipdSedivbirvibded sdcthpttimetozzle 26
which is constructed in such_a way as to likewise serve the purified water supply section 5, and an

upper enH%Elﬁ‘o%ﬁ@fn%ﬁﬁ@%qﬂ@f?&ﬁdv?ﬂwﬂe?ﬁgrw OF B S BHPFORRIFS the rotary
shaft 10 %%%9‘%89@&%@9&% Qifp?tr%ogégled space at the periphery of the

front face Wa of each wafer W which is rotatably supported by
the wafer rotary section 2 while cooperating with the cleaning
chamber 3.

In detail, the outer diameter edge of the upper side
supply section 35 is designed to closely engage wi;ch the inner
diameter edge of the cleaning chamber 3, i.e., the outer
diameter edge of the uppermost stage treatment bath 18, so that
the requisite minimum drying sealed space is formed at the
periphery of the front face Wa of each wafer Wwhich is rotatably
supported by the wafer rotary section 2. The upper side supply
section 35 communicates with the inert gas supply source 37 via
a pipe 38.

The upper side supply section 35 is vertically movable
between the use position (not shown) cooperating with the
cleaning chamber 3 and the use standby position, i.e., the
position of height shown in Fig. 1 which does not interfere with
the chemical fluid supply section 4, and is drivably connected
to an elevating means, not shown.

Thé lower side supply section 36 is provided on the upper

end portion of the rotatable rotary shaft 10 of the wafer rotary

section 2. As shown in Fig. 4, the lower side supply section
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The lower side injection nozzle 26 is housed in the storage section 50, as set forth above, and
communicates with the inert gas supply source 37 via the pipe 30 disposed inside the rotary shaft 10.

In particular, an inert gas supply passage (i.e., a pipe for supplying inert gas) 301;] zeﬂc%ra,}@% the
interior of the pipe 30 and is arranged parallel to the purified water supply passages'30a, Wherein the
upper end of the inert gas supply passage 30b communicates with the storage section 50 of the
lower side injection nozzle 26, and the lower end thereof can selectively communicate with the inert

gas supply source 37 via_a di onal control valve 52. The.upper end gap 39 serving.as another
supply p%iét o%sth%ofgﬁ/%?gf%eogﬁgﬁ zie%‘ﬁ%ﬁ %Lg%olsﬂ?oence%lg?gr?g (z)Fz)dé%S 0§ a‘{%ﬁg@ 53 defined

betweendhg glrginage ecaivedh agdihe waler SUPRREintseediopvid, asshqwy inekigs. 2 and 4, and
can selectively communicate with the inert gas supply source 37 via the directional control valve 52.

Throughvht éners gpp Syppdesaction 6, dinel uppersicer supblyagedibnids tneyédbeyeetsand supplies
N, gas when the wafer W is cleaned and the chemical fluid inside the cleaning chamber 3 is drained

or replacelevith bkRthéperenHBaIRIEr 2 PY LiroapreuseMERAWRil® el vk ERfedflection nozzle

26 of the lower side su Iyt%ecti(())n 36 injects a gsup_ !'e urif ied w. t8r. from the purified water
supply sgﬁr%g%ﬂfgh@rﬁ&e RESWSE égﬁgﬁ and |§]€§&B§ng %Bﬁpila?es N, gas in synchronization
with the operation f ihe;upRE! SideiSURRlY SEEUAN3REL2NET HNESs housed in the
storage section 50, as set forth above, and communicates with
the inert gas supply source 37 via the pipe 30 disposed inside
the rotary shaft 10.
In particular, an inert gas supply passage (i.e., a pipe
for supplying inert gas) 30b penetrates the interio£ of the pipe
30 and is arranged parallel to the purified water supply
passages 30a, wherein the upper end of the inert gas supply
passage 30b communicates with the storage section 50 of the
lower side injection nozzle 26, and the lower end thereof can
selectively communicate with the inert gas supply source 37 via
a directional control valve 52.
The upper end gap 39 serving as another supply port of
the lower side supply section 36 is positioned at and opens to
a space 53 defined between the drainage receiver 31 and the wafer
supporting section 11, as shown in Figs. 2 and 4, and can
selectively communibcate with the inert gas supply source 37 via
the directional control valve 52.
Through the inert gas supply section 6, the upper side
supply section 35 thereof injects and supplies N, gas when the

wafer W is cleaned and the chemical fluid inside the cleaning

chamber 3 is drained or replaced with another chemical fluid.
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when the directional control valves 32 and 52 are switched. Further, the upper end gap 39 of the lower
side supply section 36 functions in the same manner as the upper side supply section 35, by injecting
and supplying N2 gas when the wafer is cleaned and the chemical fluid inside the cleaning chamber
3 is drained or replaced with another chemical fluid, so that any particles remaiﬂir?g % thélace 53
defined between the drainage receiver 31 and the wafer supporting section 11 are purged and
replaced by N2 gas to maintain the positive pressure on the space 53, thereby effectively preventing
the chemical fluids and purjfied water from leaking downward throu%h the annular gaBa45. The

controller 7 contrdf§ HERbYEMentS of- RS EoipBhedB 1 Thd ShgPFAlEt t9fe SdbdiPfe cleaning
apparat oW@Leé"lt&Q% INthess£aER ’é!ﬁﬁ@’uﬁﬂi%%ﬂﬁﬁqyﬁf{%@QgﬁéerfollOWing

series of wet treatment : (1) Prior to the application of the cleaning treatment, the wafer W is
taken in fewatesupppiting-sectione  150gge fhe sleaning ehambar Bnda dherwafer taking in/out port
of the cleaning housing 1 (not shown), and after the cleaning chamber is sealed, the wafer W is
placed irctheasieshimn@ A0 jHOCT20%W srepmharispisitian insidy nied cleahratdambee B by the up
and down movement of the cleaning chamber 3. Thereafter, the foregoing various cleaning

treatmertd 8reRFER R 9fptbGcRATel 16cEBRRL Y5 %5t H3Bmpe t fid 8k dnifg freatment is in

the when the directional control valves 32 and 52 are switched.

Further, the upper end gap 39 of the lower side supply
section 36 functions in the same manner as the upper side supply
section 35, by injecting and supplying N, gas when the wafer
is cleaned and the chemical fluid inside the cleaning chamber
3 is drained or replaced with another chemical flﬁid, so that
any particles remaining in the space 53 defined between the
drainage receiver 31 and the wafer supporting section 11 are
purged and replaced by N, gas to maintain the positive pressure
on the space 53, thereby effectively preventing the chemical
fluids and purified water from leaking downward through the
annular gap 45.

The controller 7 controls the movements of the
components of the single wafer type substrate cleaning
apparatus while interlocking with these components, thereby
automatically effecting the following series of wet treatment
steps:

(1) Prior to the application of the cleaning
treatment, the wafer W is taken in the wafer supporting section
11 inside the cleaning chamber 3 via the wafer taking in/out
port of the cleaning housing 1 (not shown), and after thé

cleaning chamber is sealed, thewafer W is placed in the cleaning
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foregoing ii) cleaning treatment step (APM + DHF ; DRY), the wafer W on the wafer supporting
section 11 is first positioned and disposed in the lowermost stage treatment bath 15 and while the
cleaning chamber 3 moves up and down the APM fluid is supplied from the uppgr_side injection
nozzles 25, and the spin cleaning treatment is applied to the wafer W as the wa e? rgfa—trryig@ction 2
rotates at low speed. Purified water is injected and supplied from the lower side injection nozzle 26 to
the back face Wb of the wafer W in synchronization with the spin cleaning treatment effected by the

APM fluid, thereby cleaning the back face Wb of the wafer W and preventing the APM fluid from
flowing t51FE bRERFa LS %%%Ré‘rdd??(’ﬁ%&@fe&&éﬁ&}% At is’nBY%itibhEd®hd Msposed in the

second uppe Siagedieatinegsbatid 7 qad AyiiediaisLis injecteqaodaypplied froghe upper side

injection nozzles 25 while the rinsing treatment IS applied to the wafer W as the wafer rotary section 2
rotates af dave§oead AlsOr IS caBeaplkiled vyaigtitdniested pad sppphecdiiom thedower side
injection nozzle 26 to the back face Wb of the wafer W in synchronization with the rinsing treatment,
thereby deadiageha bael facowddoftthe wafer W and 23 17 DCT 2006 preventing the rinsing water
from flowing to the back face Wb of the wafer W. (4) Further, the wafer W is positioned and disposed

in the third upper stdge tref¥eSFBRRALR, drid IesHe AP % EESALREmithe BpbBEside injection

nozﬂeZ%gﬂgE&Egg ii) cleaning treatment step (APM + DHF ; DRY), the

wafer W on the wafer supporting section 11 is first positioned
and disposed in the lowermost stage treatment bath 15 and while
the cleaning chamber 3 moves up and down the APM fluid is supplied
from the upper side injection nozzles 25, and the spin cleaning
treatment is applied to the wafer W as the wafer ro£ary section
2 rotates at low speed.

Purified water is injected and supplied from the lower
side injection nozzle 26 to the back face Wb of the wafer W in
synchronization with the spin cleaning treatment effected by
the APM fluid, thereby cleaning the back face Wb of the wafer
W and preventing the APM fluid from flowing to the back face
Wb thereof.

(3) Subsequently, the wafer W is positioned and
disposed in the second upper stage treatment bath 17, and
purified water is injected and supplied from the upper side
injection nozzles 25 while the rinsing treatment is applied to
the wafer W as the wafer rotary section 2 rotates at low speed.

Also, in this case, purified water is injected and
supplied from the lower side injection nozzle 26 to the back
face Wb of the wafer W in synchronization with the rinsing

treatment, thereby cleaning the back face Wb of the wafer W and
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spin cleaning treatment is applied to the wafer W as the wafer rotary section 2 rotates at low speed.
Purified water is injected and supplied from the lower side injection nozzle 26 to the back face Wb of
the wafer W in synchronization with the spin cleaning treatment by the DHF fluid, thereby cleaning
the back face Wb of the wafer W and preventing the DHF fluid from flowing to theTh&¢&d f26% Wb
thereof. (5) Further, the wafer W is positioned and disposed in the second upper stage treatment bath
17, and purified water is supplied from the upper side injection nozzle 25 while the rinsing treatment

by purified water is.applied to the wafer W as the wafer. rotary section, 2 rotates at low speed, and
purified BAEY R dided AR cTIHIEd ot Ghe 1owar CHEVABEIER RSB e ik face W of
the waferW, {herey gleanipg the back face Wb of the wafer W and preventing the rinsing water from
flowing from the front face Wa of the wafer W to the back face Wb thereof. (6) Finally, the wafer W is

positioned and dispased infthe tipe;mosesiagedreatnientlaihtlf,; nedleal dgas ¢pdjected from the
upper side supply section 35 and the lower side supply section (i.e., the lower side injection nozzle
26) 24 7 ImOUR20b6 st thERRaTt FaadRippihe 8886 batd tHe sprndryidiptreBfnéAn ilapplied to the
wafer W as the wafer rotary section 2 rotates at high speed. In the drying step, the uppheer side supply

section 35S SRR G ElRRTE & Rt Rh s Padition 2> while t

spin cleaning treatment is applied to the wafer W as the wafer
rotary section 2 rotates at low speed.

Purified water is injected and supplied from the lower
side injection nozzle 26 to the back face Wb of the wafer W in
synchronization with the spin cleaning treatment by the DHF
fluid, thereby cleaning the back face Wb of thehwafer W and
preventing the DHF fluid from flowing to the back face Wb
thereof.

(5) Further, the wafer W is positioned and disposed
in the second upper s\tage treatment bath 17, and purified water
is supplied from the upper side injection nozzle 25 while the
rinsing treatment by purified water is applied to the wafer W
as the wafer rotary section 2 rotates at low speed, and purified
water is injected and supplied from the lower side injection
nozzle 26 to the back face Wb of the wafer W, thereby cleaning
the back face Wb of the wafer W and preventing the rinsing water
from flowing from the front face wa of the wafer W to the back
face Wb thereof.

(6) Finally, the wafer W is positioned and disposed
in the uppermost stage treatment bath 18, while N, gas is
injected from the upper side supply section 35 and the lower

side supply section (i.e., the lower side injection nozzle 26)
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while cooperating with the cleaning chamber 3, so that it forms a drying sealed space while
cooperating with the cleaning chamber 3, and thereafter N2 gas is supplied to and fills the drying
sealed space. Accordingly, when contents of the drying sealed space A are purged and replaced by
the N2 gas, or, when occasion demands, air current is produced in the passagd éxféidi#from the
inert gas supply section 6 to the drain section inside the drying sealed space owing to the forceful air
discharge from the drain section of the uppermost stage treatment bath 18, the concentration of

th Iph f th tire front f ft fer Wb bstantiall 0),
and ther 1 e B TLBR TS 5o 8 10N I (3 FHG A ATSE O R taken out

via the wafgr faking JB/qul RYEQfde £1gPaing hauging d,Upge £opplelion of axseiss, ol gleaning

treatments in thé single wafer type cleaning apparatus. Under theé single wafer type substrate cleaning
apparatus hawinghthederegoing construction, a plurality of chemical fluids is sequentially supplied
vertically from the upper side injection nozzles 25 to the front face Wa of a single wafer W 2517
OCT 2006 which i notshabljrauinporedeip, tHehsealpo eteanidg Fousinigy 1 ssecdsi tonw@b-oidan it, while
purified water is injected and supplied from the lower side supply 26 to the back face Wb of the wafer

W when th8SvelG&4nifAg FretRRAY iS BFHHEMPhES IR thdlBoF SRR did&Ring the back

face Wb %vrhdile cooperating with the cleaning chamber 3, so that it forms

a drying sealed space while cooperating with the cleaning
chamber 3, and thereafter N, gas is supplied to and fills the
drying sealed space.

Accordingly, when contents of the drying sealed space
A are purged and replaced by the N, gas, or, whlen occasion
demands, air current is produced in the passage extending from
the inert gas supply section 6 to the drain section inside the
drying sealed space owing to the forceful air discharge from
the drain section of the uppermost stage treatment bath 18, the
concentration of oxygen on the periphery of the entire front
face Wa of the wafer W becomes substantially zero (0), and
thereafter the spin drying treatment is applied to the wafer
W.

(7)  The wafer‘W is again taken out via the wafer taking
in/out port of the cleaning housing 1 upon completion of a series
of cleaning treatments in the single wafer type cleaning
apparatus.

' Under the single wafer type substrate cleaning apparatus
having the foregoing construction, a plurality of chemical
fluids is sequentially supplied vertically from the upper side

injection nozzles 25 to the front face Wa of a single wafer W
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preventing the chemical fluids from flowing to the back face Wb of the wafer W. In other words, owing
to the centrifugal force generated by the rotation of the wafer W, the chemical fluids supplied to the
front face Wa of the wafer W flow toward the outer peripheral portion of the wafer zbnd t;}ﬁﬁé are
prone to flow from the outer peripheral portion of the wafer W to the back face W?) hdfeh
Accordingly, as the front face Wa of the wafer W is cleaned by chemical fluids, purified water is
injected and flows in a radial direction along the back face Wb of the wafer W owing to the centrifugal

force gen%rategl l%tr}:eo %Og%%%qife %‘?ﬁ E;?%fgé gl\/ jfgrqu%@/ gleegfier%g t eeg?)rcll%fgcg Oijtand provides a

. T
sealing fliAction reTative to t uids which are prone to flow from’the ront tace Wa to the

back facg yvViydheshbyceffeatvely Rieyephng sopfamiraten ehtherback fagg ¥¥e efitheygvafer W by
the chemical fluids. Although the foregoing embodiment is the preferred embodiment of the invention,

the invensioppd metlimitech thieee tholuetrcani de redesidiyed ndomohididehwithibdbe Stopefof the
invention. For example, the single wafer type cleaning apparatus can be used as a single apparatus,

or as a bhsie somEatclioner itheEeopbearifehtiieaiBrtcldanMBL RN tRobi_d with a
robots RN EBrtEr. R e oA T U SR e BRI A S hdhEl) samples,
andhenﬂﬁﬁgogﬁﬁqﬂak%%gugﬁéﬂg%ﬁ%s%f%&ds from flowing to the back face

Wb of the wafer W.

In other words, owing to the centrifugal force generated
by the rotation of the wafer W, the chemical fluids supplied
to the front face Wa of the wafer W flow toward the outer
peripheral portion of the wafer W and they are pfone to flow
from the outer peripheral portion of the wafer W to the back
face Wb thereof. Accordingly, as the front face Wa of the wafer
W is cleaned by chemical fluids, purified water is injected and
flows in a radial direction along the back face Wb of the wafer
W owing to the centrifugal force generated by the rotation of
the wafer W, thereby cleaning the back face Wb, and provides
a sealing function relative to the chemical fluids which are
prone to flow from the front face Wa to the back face Wb, thereby .
effectively preventing contamination of the back face Wb of the
wafer W by the chemical fluids.

Although the foregoing embodiment is the preferred
embodiment of the invention, the invention is not limited
thereto but can be redesigned and modified within the scope of
the invention.

For example, the single wafer type cleaning apparatus

can be used as a single apparatus, or as a basic construction

26



(HCL + H202 + H20), SPM (H2S04 + H202 + H20) and the like can be used depending on the
object thereof. Further still, in the illustrated embodiment, purified water supply passages 30a, 30a, ...
which communicate with the lower side injection nozzle 26 may be constructed |n1§1 2 ner as
to communicate either with the purified water supply source 28 or the chemical fluid suppl urce 27
via the directional control valve 32, thereby applying either the single side cleaning treatment to the
front face Wa of the wafer W as illustrated in the drawings or dual side cleaning treatment to the

wafer W, i.e., the front face Wa and hQack face Wb of the wafer,W. 27 1,7 OCT 2D06 , What is claimed
is: 1. A sfrbfAker %Jbgtrﬁi%%?é:ancf § ARG fF v cRERINATSF RS Whidh 4239 ored in a

cassetieQAVbiRIVaIN Arerode flpasg hevshe Seibi hpd saPEgRg B leRa otating a

wafer in a substanfially horizontal pfane in the sealed cleaning housing, and injecting purified water
upwardlyafsorplaaloney sidel supptytionyla-tsward aalbecklase lof ke wafer, said purified water being
injected at rates which are minimal toward the radial center of said wafer and which increase
progressively towdrathbeperipherg besdidadafel wiferemp iy eibdigdtdel snbpidthanikified water
cleans the back face of the wafer as it is conducted in a radjal direction along the back &ace thereof; 2.

The singRRF T UbS FABRIETHiIN M §c8bRfiTg gemical fluids sich as HP
(HCL + H,0, + H,0), SPM (H,SO, + H,0, + H,0) and the like can be
used depending on the object thereof.

Further still, in the illustrated embodiment, purified
water supply passages 30a, 30a, .. which communicate with the
lower side injection nozzle 26 may be constructed in such a
manner as to communicate either with the purified Qater supply
source 28 or the chemical fluid supply source 27 via the
directional control valve 32, thereby applying either the
single side cleaning treatment to the front face Wa of the wafer
W as illustrated in the drawings or dual side cleaning treatment

to the wafer W, i.e., the front face Wa and back face Wb of the

wafer w.
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claim 1 further including the step of sequentially supplying from above a plurality of chemical fluids
from upper side supply nozzles to a front face of the wafer. 3. The single wafer substrate cleaning
method according to claim 2 further including the steps of: providing a cleaning chamber having plural
stages of annular treatment baths, and moving the cleaning chamber vertically with r B the
rotating wafer for sequentially supplying fluids to the wafer. 4. The single wafer substrate cleaning
method according to any one of claims 1 to 3 wherein the injection of purified water from the lower
side supply nozzle causing the wafer to float owing to a force of injection and owing to centrifugal
forces generated by rotation of the wafer conducts the purified water toward an outer peripheral
portion oftiae wafer Eomgdhédxack face thereof. 28

1. A single wafer substrate cleaning method for wet-
cleaning wafers, which are not stored in a cassette, individually
in a sealed cleaning housing, said method comprising the steps
of:

rotating a wafer in a substantially horizontal plane
in the sealed cleaning housing, and

injecting purified water upwardly from a lower side
supply nozzle toward a back face of the wafer, said purified
water being injected at rates which are minimal toward the radial
center of said wafer and which increase progressively toward the
periphery of said wafer, whereby the injected and supplied
purified water cleans +the back face of the wafer as it is
conducted in a radial direction along the back face thereof.

2. The single wafer substrate cleaning method according to
claim 1 further including the step of sequentially supplying from
above a plurality of chemical fluids from upper side supply"
nozzles to a front face of the wafer.

3. The single wafer substrate cleaning method according to
claim 2 further including the steps of:

providing a cleaning chamber having plural stages of
annular treatment baths, and

moving the cleaning chamber vertically with respect to
the rotating wafer for sequentially supplying fluids to the
wafer.

4, The single wafer substrate cleaning method according to
any one of claims 1 to 3 wherein the injection of purified water
from the lower side supply nozzle causing the wafer to float
owing to a force of injection and owing to centrifugal forces
generated by rotation of the wafer conducts the purified water
toward an outer peripheral portion of the wafer along the back

- face thereof.
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