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- % RATUS FOR AND METHOD OF CLEANI NG OBJECTS TO BE PROCESSED BACKGROUND
OF THE | NVENTI ON 5 The present invention relates to a 2§
apparatus and a cl eani ng net hod, by which objects to be proces %g h as
sem conductor wafers and gl ass substrates for a LCD (liquid crysta
di splay) unit etc., are immersed and cl eaned in chem cal and subsequentl
dried. 10 For exanple, in a cleanihg treatnment of a nmanufacturt
process for a sem conductor device, such as LSl etc., various cleaning
apparatgses are fnplxmmxkﬁFusrRBRnNN@gMEUHDBHDEaILEANnNGh@BéﬂeT%ces of the
sem conductor wafers, such as partj.c contam nants, netallic
| mpuri- 15 ties and so on, andH$b%%ZFR§P%§ggﬁrface of the wafer. Note,

in this specification, the sem conductor wafer(s) will be called the
waf er(s) for short, hereinaf jgFrAROWED B¢ T ChRAENTI®NAPPar at us of "wet”
type cones into mnde use on bove  cont ami nants can be

renoved & fec- 20The presppt dREANREPR e beten e én&lz?aﬁ‘&f’@haﬁp &¥eng can
be acconplishegd & eanfgd MR thdkouslPuhich bbgeekeatbndepproesssed) such

a wet type of éﬂé%?ggngegfgggéﬁéﬁzx'%g%ersfgg glass substrates for a LCD
(liquid crystal display) unit etc., are immersed and
cleaned in chemical and subsequently dried.

10 For example, in a cleaning treatment of a manufacturing
process for a semiconductor device, such as ESI etc.,
various cleaning apparatuses are employed for removing
contaminants on the surfaces of the semiconductor wafers,
such as particles, organic contaminants, metallic impuri-

15 ties and so on, and for etching surface of the wafer. Note,
in this specification, the semiconductor wafer(s) will be
called the wafer(s) for short, hereinafter. Above all, a
cleaning apparatus of "wet" type comes into wide use on the "
grounds that the above contaminants can be removed effec-

20 tively, etching can be done and a batch processing can be
accomplished to enhance the throughput in the cleaning
process.

In such a wet type of cleaning apparatus, the wafers
to be cleaned are subjected to a chemical cleaning process

25 (e.g. ammonia treatment, hydrogen fluoride treatment,
.sulfuric acid treatment etc.), a washing cleaning process

using pure water etc., and a drying process using isopropyl

alcohol [(CH,),CHOH] or the like. Note, the isopropyl

alcohol will be referred the IPA, hereinafter. Further, the

30 cleaning apparatus is so constructed to supply the chemi-

cals, the pure water and the IPA to processing baths in

processing order and a drying room, respectively. Thus,

with the above arrangement, a batch processing method where-

the wafer in blocks of e.g. 50 sheets are successively

35 immersed in the processing baths and dried in the drying
room, comes into wide use. |

However, the provision of the processing baths and the



to be cleaned are subjected to a chemcal cleaning process 25 (e.o0.
ammoni a treatnent, hydrogen fluoride treatnent, sulfuric acid treatnent
etc.), a washing cleaning process using pure water etc., and a drying
process using isopropyl alcohol [(CH3)2CHOH or the |ike. Note, the
| sopropyl alcohol will be referred the IPA hereinafter. Further, the 30
cl eani ng apparatus is so constructed to <2pply the cheni- cals, the pure
water and the I PA to processing baths in processing order and a drying
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met ho ere c i 5
géig peld uﬁg SE3aBlyC fh HMLIRE S U HRSS Yok oF

i mrersed in thg cessin ryi ng room cones into
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?Lgoagpgg t her e iherdfore, iR . POYSpRInkbYUREx AN HE tedrets Pubiliiciki-ng t 0
tion {kokai) No. 64-81230 and the same No. 6-326073 etc.,
there are proposed cleaning apparatuses in each of which
the processing baths and the drying room are formed in one

10 body, so that the above-mentioned chemical process and

drying prodess are carried out in one chamber. Fig. 1 shows
one example of the cleaning apparatuses in theﬁpublica-
tions, representatively.

The shown cleaning apparatus comprises a chamber 200

15 and chemical (liquid) 202 stored in a lower portion 201 of
the chamber 200. In processing, a wafer W is firstly
immersed in the chemical 202. Thereafter, the wafer W is
pulled up from the chemical 202 and then subjected to the
drying process using the IPA etc. at an upper portion 203

20 of the chamber 200.

In the above-mentioned drying process while heating,
however, there is a possibility that chemical atmosphere
remaining in an upper area of the chamber 200 exerts a bad
influence on the wafer W during the drying process.

25 Furthermore, since there is a need to meet respective
requirements of the chemical and drying processes simulta-
neously, the degree of freedom is restricted in design of
the cleaning apparatus. Therefore, it is difficult to adopt
various ideas to realize a high-speed cleaning process, a

30 miniaturization of the chamber and so on.

SUMMARY OF THE INVENTION
Accordingly, it is therefore an object of the present

invention to provide a cleaning apparatus and a cleaning
35 method, by which a object to be processed is not subjected
to a bad influence from the chemical process during the

drying process.



Therefore, in e.g. Japanese Unexam ned Patent Publica- tion (kokai) No.

64- 81230 and the sane No. 6-326073 etc., there are proposed cl eaning
apparatuses in each of which the processing baths and the drying roomare
formed in one 10 body, so that the above-nentioned chem cal process and
drying process are carried out in one chanber. Fig. 1 shows one exanpl e of
the cl eani ng apparatuses in the publica--8tons, representatively. The shown

cl eani ng apparatus_conprises a_chanber 200 15 and chem cal (Iiquid) 202
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degree of freedomis restrict of "the cleaning apparat(s.
Therefore, it Whiddi f¥% cig t peosiloptto execute the drying process more

effectively.

10 It is the other object of the present invention to
provide a cleaning apparatus which is capable of preventing
surfaces of the objects from being oxidized. )

It is the other object of the present invention to
provide a cleaning apparatus in which a processing bath and

15 a drying section are separated from each other thereby to
prevent mist etc. of treatment liquids from entering into
a drying chamber thereby to accomplish a stable drying
performance of the apparatus, and a cleaning method -
realized by using the cleaning apparatus.

20 As a first feature of the present invention, the
above-mentioned objects described above can be accomplished
by a cleaning apparatus cowprising:

a processing bath for storing processing liquid in
which the object is immersed;

25 a drying chamber arranged above the processing bath
and provided with an opening which is disposed between a
body of the drying chamber and the processing bath and
through which the object is transported, the opening being
capable of closing;

30 transporting means for transporting the object
between the processing bath and the drying chamber through
the opening; and

first blowing means arranged in the drying chamber,
for blowing gas containing inert gas against the object.

35 Further, a second feature of the present invention
resides in the cleaning apparatus in accordance with the



various ideas to realize a high-speed cleaning process, a 30
mniaturization of the chanber and so on. SUMVARY OF THE | NVENTI ON
Accordingly, it is therefore an object of the present invention to provide

a cl eaning apparatus and a cleaning 35 met hod, by which a object to be
processed is not subjected to a bad influence fromthe chem cal process
during the drying process. -3- It is ibhe other object of the present

invention to provide a cleaning apparatus which has a high degree of
freedom i n dediigistt hEeabyre,o Ehebher heoobrasingr AfcPNd FPEHOWE PY aff@eRSe t he
apparatus itself anﬁ’é apSheanh Noet hod ~ascihgal baed nd!sidme t Beyahgani ng
apparatus. It |§’t e otﬁer %%?ect ofekhg S?ésgnt I nvention to rogﬁdgaa

s

cl eani ng apparchegdesnd £0%| BAAVHYY ndtRo @Dy CRRFRI1RY| $hFosth

execute the drgaiesR @RESSHIEEE fdmplorteldy fréfl the proddsding hatef her
object of _the present inventjon to provide a cleaning apparatus which is
capabl e ot pr grydng chamber.

A third feature of the present invention resides in the
cleaning apparatus in accordance with the first feature,
further comprising

heating means arranged in the drying chamber, for

10 heating the object.

A fourth feature of the present invention resides in
the cleaning apparatus in accordance with the first
feature, wherein the first blowing means blows the gas
containing the inert gas over said object from an upper

15 section of the drying chamber in a downward flowing manner;
and further including:

discharging means for discharging the gas blown out
from the first blowing means from a lower section of the
drying chamber:;

20 wherein the discharging means includes an exhaust
port through which the gas is discharged from the drying
chamber.

A fifth feature of the present invention resides in the
cleaning apparatus in accordance with the fourth feature,

25 further comprising rectifying means for communicating with
the exhaust port and having a plurality of intake ports for
introducing the gas containing the inert gas, which has
been blown out from the first blowing means, through a
lower section of the drying chamber.

30 A sixth feature of the present invention resides in the
cleaning apparatus in accordance with the first or second
feature, wherein the inert gas is nitrogen gas.

A seventh feature of the present invention resides in
the cleaning apparatus in accordance with the first or

35 second feature, wherein the inert gas is heated inert gas.

An eighth feature of the present invention resides in

the cleaning apparatus in accordance with the sixth



surfaces of the objects frombeing oxidized. It is the other object of the

present invention to provide a cleaning apparatus in which a processing

bath and 15 a drying section are separated fromeach other thereby to

prevent mst etc. of treatnment liquids fromentering into a drying chanber

t hereby to acconplish a stable drying performance of the apparatus, and a

cl eani ng net hod realized by using the cl€ani ng apparatus. 20 As a

first feature of the present invention, the above-nentioned objects
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I mrer sed; 25 ) a drying chanber” arranged above the processing bath
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cleaning apparatus in accordance with the first feature,

wherein the processing liquid stored in the processing bath
10 is a deaerated rinse.

An eleventh feature of the present invention resides
in a cleaning method of ‘cleaning a object to be p}ocessed,
the cleaning method comprising the steps of:

(a) immersing the object into a processing bath for

15 storing processing liquid:;

(b) transporting the object from the processing
bath to a drying chamber arranged above the processing bath
through an opening which is capable of opening and closing;

(c) closing the opening after the object has been

20 transported to the drying chamber; and

(d) blowing gas containing inert gas against the
object:

A twelfth feature of the present invention resides in
a cleaning method of cleaning a object to be processed, the

25 cleaning method comprising the steps of:

(a) immersing the object into a processing bath for
storing processing liquid; |

{(b) transporting the object from the processing
bath to a drying chamber arranged above the processing bath

30 through an opening which is capable of opening and closing;

(c) blowing gas containing inert gas against the
object; and

{d) closing the opening.

A thirteenth feature of the present invention resides

35 in the cleaning method in accordance with the eleventh or
twelfth feature, wherein, prior to the step of (b), the
drying chamber has been filled up with an atmosphere of an



35 Further, a second feature of the present invention resides in the
cl eani ng apparatus I n accordance with the -4- first feature, further
conpri sing second bl owi ng nmeans arranged between the processing bath and
the drying chanmber, for blow ng the gas containing the inert gas agai nst

t he obj ect transported fromthe processing bath to 5 t he dryi ng chanber.
A third feature of the present i nvention-6-esides in the cleaning apparatus
in accordance with the first feature, further conprising heating nmeans
arranged in t keginjicngodkanmser, for 10 heating the object. A fourth

feature of the pr i%:ﬁg&d%iﬂ¥e€6 el rﬂstléj:esfeb@ukaeﬂflﬁ?é“l%eﬁ‘%@fr@t 43 nclen

accordance wth 't ure, wherein the first bl ow ng neans bl ows
the gas cont aithenglxtiewdi ﬁ@ﬁ@b@asa@@e¢h§awﬁq§ﬁﬁéépgfPéﬁpaﬁr@pﬁﬁpafﬁte

section of the dgyidgH harRer dﬁl hdlosmarehilove ngpg@@nef tﬁ@d dhryfitger
|nclud|ng drschargrng means di schargi ng the ﬁ@
chamber can be 1nsulated from "a spa e o e proce381ng
bath through the closing opening, the object has no
possibility to receive a bad influenced from the chemical
treatment during the drying process. In addition, since the
arrangement allows the drying chamber and the processing
10 bath to be designed under respective conditions independent
of each other, it is possible to optimize the cleaning
process and further miniaturize the cleaning apparatus
because of the enhanced degree of freedom in the process
design. Moreover, since the cleaning apparatus is con-
15 structed so as to blow off the processing liquid on the
surface of the object by blowing the gas containing the
cooled inert gas, it is possible to carry out the drying
process more effectively. In addition, since the space for -
drying the object to be processed is defined apart from the
20 space for the processing bath, it is possible to decrease
the former space as possible, thereby realizing the
effective drying process.
According to the second feature of the invention, since
the second blowing means, which blows the gas containing
25 cooled inert gas against the object on transportation from
the processing bath to the drying chamber, serves to assist
the drying process for the object, the drying process can
be carried out more effectively.
According to the third feature of the invention, since
30 the temperature of the drying chamber can be raised by the
heating means, it is possible to execute the drying process
more effectively.
According to the fourth feature of the invention, since
the gas containing the inert gas flowing downward allows
35 the processing liquid to be blown off the surface of the
object, it is also possible to carry out the drying process

more effectively.



fromthe first blow ng nmeans froma | ower section of the drying chanber; 20
wherein the discharging nmeans includes an exhaust port through which the
gas is discharged fromthe drying chamber. A fifth feature of the present

i nvention resides in the cleaning apparatus in accordance with the fourth
feature, 25 further conprising rectifying nmeans for comunicating with

t he exhaust port and having a plurality of-intake ports for introducing the
gas containing the inert gas, which has been bl own out fromthe first

bl owi ng means, t hRcegrdingoverthedtiifsh seatuseded ity drwepdiiogposince  p

sixth feature fet %@{@%@i ﬂe%%%néﬁ?law%e%h@eéagnc_bh‘%aﬁh@ﬁ@i REeappALAt US in

accordance wt secon eature, wherein the inert,
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cl eani ng apparat Usgi e Idanes Wddryt heut itisd aky3hg prsmeend heature,
wherein the inert gas is heated inert gas. An eighth feature of the present
i nvent i orP r esiedéeq VFHX‘cIeaning apparatus in accordance with the sixth

According to the sixth feature of the invention, owing
to using of the nitrogen gas as the inert gas, if the obj-
ect to be processed is made of silicon element, it is
possible to prevent the surface of the object from being

10 oxidized. Further, according to the seventh to ninth
features, it is possible to carry out the drying process
more effectively. o

According to the tenth feature of the invention, since

the processing liguid stored in the processing bath is the

15 deaerated rinse,. it is possible to prevent the surface of
the object from being oxidized in case of the object made
of silicon element.

According to the eleventh and twelfth features of the ’
invention, after the object has been transported from the

20 processing bath to the drying chamber, the opening is then
closed to shelter the space and thereafter, the object is
subjected to the drying process. Thus, the object has no
possibility to receive a bad influenced from the chemical
treatment during the drying process. Further, since the

25 forthcoming process in the next processing bath can be
prepared while the drying process is executed, it is
possible to improve throughput of the cleaning apparatus.
Additionally, since +the arrangement lallows the drying
chamber and the processing bath to be designed under

30 respective conditions independent of each other, it is
possible to optimize the cleaning process and further
miniaturize the cleaning apparatus because of the enhanced
degree of freedom in the process design. Moreover, since
the cleaning apparatus is constructed so as to blow off the

35 processing liquid on the surface of the object by blowing
the gas containing the inert gas, it is possible to carry

out the drying process more effectively. In addition, since



-5- feature, wherein the gas containing the inert gas is a m xed gas
conposed of an organic solvent and inert gas. A ninth feature of the
present invention resides in the cleaning apparatus in accordance with the
sixth feature, 5 wherein the gas containing the inert gas is a m xed gas
conposed of an organic solvent and heated inert gas. A tenth feature of the
present invention resides in the cleani ngBapparatus in accordance with the
first feature, wherein the processing liquid stored in the_processing bath
10 i s a dedéheitsmpas for. dawing etvhatabiasdt tpebof PrerRepFed ekt dafidrfd on

resides in a GeAN ngraR! Nag OkpabBantdly nabl gideddshity Praeassege: e
cl eani ng nethod conprising the Steps of: (a) immersing the object into a
processi ng batRPgHbles to decsepng Hhre dEEIety SPREERI 8% RS s pdtasshyY t he

obj ect from thedfrosessivhe Ratrickova df%iﬂg sreedes . arranged above the :
processing bat h t hr ough .an openhng which is gﬁggﬁle QQEQ§fnin aqg cl osi ng;
(c) closifg the of¥AGEE: &P the GBFELEeh % ear?srg"(ﬁr{ efto the
dryi ng chanbersirand the) dby Ong nthagaerc hakdbermaliready fadtfajaedstp twicth
obj ect; the atmosphere of the organic solvent before the object is
transported to the drying chamber, it is possible to
execute the drying process more effectively.
10 The above and other features and advantages of this
invention will become apparent, and the invention itself
will best be understood, from a study of the following
description and appended claims, with reference had to the
attached drawings showing a preferred embodiment of the

15 invention.

BRIEF DESCRIPTION QF THE DRAWINGS
Fig. 1 is a schematic view of a conventional cleaning

apparatus;

20 Fig. 2 is a c¢leaning apparatus for semiconductor
wafers, in accordance with one embodiment of the present
invention;

Fig. 3 is a plan view of the cleaning apparatus of Fig.
2;

25 Fig. 4 is a longitudinal cross sectional front view of
a cleaning unit of the cleaning apparatus of Fig. 2;

Fig. 5 is another longitudinal cross sectional side
view of the cleaning unit of Fig. 4;
Fig. 6 is a perspective view of the cleaning unit of

30 Fig. 4;

Fig. 7 is a perspective view showing the vicinity of
an upper lid of the cleaning unit of Fig. 4;

Fig. 8 is a view showing a schematic structure of a lid
driving section of the cleaning unit of Fig. 4:;

35 Fig. 9 is a perspective view showing a sliding door
arrangement of the cleaning unit of Fig. 4;

Fig. 10 is a perspective view showing a wafer guide of



Atwelfth feature of the present invention resides in a cleaning nmethod of
cleaning a object to be processed, the 25 cl eani ng nmet hod conprising the
steps of: (a) imrersing the object into a processing bath for storing
processing liquid; (b) transporting the object fromthe processing bath to
a drying chanber arranged above the processing bath 30 t hrough an
openi ng which is capable of opening and c¢osing; (c) blow ng gas containing
i nert gas against the object; and (d) closing the opening. Athirteenth

featuae of theﬂﬂge§m§gnﬂn@y©ﬂh&oafrg§ desg; 35 in the cleaning nmet hod in
accordance with the eleyenth or twelfth featur reln o] step
of (b), the dryind %an%i Ifas® b B SHAT T Sup W‘fhsar?wanﬁ’o %g%(laéof ngﬁ

-6- organi c saslenist ;mxm:tsdlolfgthe bmeaﬁlngtumsattmf eFig. the invention, since
Lhe drying chanberp nd 1S PILGAS M Ulp12EIBANGR! B IGRIPAAL Qsher up

and down while a sp ce
5 rectifying plates of the cleaning unit of Flg 4;

Fig. 13 is a flow chart of an operation of the cleaning
unit of Fig. 4;
Fig. 14 is a schematic view showing the operation of
the cleaning unit of Fig. 4, corresponding to a step 1201
10 of Fig. 13;
Fig. 15 is a schematic view showing the operation of
the cleaning unit of Fig. 4, corresponding to a'étep 1202
of Fig. 13;
Fig. 16 is a schematic view showing the operation of
15 the cleaning unit of Fig. 4, corresponding to a step 1203
of Fig. 13;
Fig. 17 is a schematic view showing the operation of
the cleaning unit of Fig. 4, corresponding to a step 1204
of Fig. 13;
20 Fig. 18 is a schematic view showing the operation of
the cleaning unit of Fig. 4, corresponding to a step 1205
of Fig. 13;
Fig. 19 is a schematic view showing the operations of
the cleaning unit of Fig. 4, corresponding to steps 1206
25 to 1208 of Fig. 13;
Fig. 20 is a schematic view showing the operation of
the cleaning unit of Fig. 4, corresponding to a step 1209
of Fig. 13;
Fig. 21 is a schematic view showing the operation of
30 the cleaning unit of Fig. 4, corresponding to a step 1210
of Fig. 13; '
Fig. 22 is a schematic view showing the operation of
the cleaning unit of Fig. 4, corresponding to a step 121l
of Fig. 13;
35 Fig. 23 is a schematic view showing the operation of
the cleaning unit of Fig. 4, corresponding to a step 1212
of Fig. 13;



5 chanber can be insulated froma space of the processing bath through
the cl osi ng opening, the object has no possibility to receive a bad
i nfluenced fromthe chem cal treatnment during the drying process. In
addition, since the arrangenent allows the drying chanber and the
processing 10 bath to be desi gned under respective conditions
I ndependent of each other, it is possiblgdo optimze the cleaning process
and further mniaturize the cleani ng apparatus because of the enhanced
degree of freedomginy t her PIOCESEHARIER MNE@RIwing MR (PR et gt
apparatus is con- 1 . Structed so as to bl ow of f %$e processiqg E%ﬂtid on
the surface oftRh&EIAFHENT BPIF & BGTt hd- gSRTERRBM Y the® ORI 1 Hbr t
gas, it is posstltgytaszarry out the drying process nore effectively. In
addition, since the sp for_ drying.the object tq _be _ proc J I ned
apart fromthe 20 ¥19-sface s 6t ?“)fibe“%rt €e§7§‘|ér’i’g ETl A tt%les 9 3‘”’2‘%?‘61"2‘ ?ngf '
decrease bBhe fihererlesprcy amipossi Blig, #hecebyespendinigigte e sfdmcidide
drying process, . ACG rq%ﬂg t@q the second feature of the invention, since the
second bl owi ng  heans, {i &R bl ows t he gas containing 25 cool ed inert gas
agai nst the obj ectFign tAtarispor tsatienstficonitie hovdassithe wRaratdahe®ryi ng
chanber, serveg,d qrssitly WA tdbY PGP 8CEsSrFpdheiRPi€sta S draiag
process can :

of Fig. 13.

10
DESCRIPTION OF THE PREFERRED EMBODIMENT
One embodiment of the present invention will be

described with reference to drawings.
First of all, we now describe a cleaning apparatus for
15 cleaning semiconductor wafers, as an example to which the
invention is applied. Note, through the description, the
semiconductor wafer(s) will be also referred as “wafer(s)"”,
hereinafter. As shown in Figs. 2 and 3, the whole cleaning
apparatus 1 comprises a loading section 2 for accommodating
20 the wafers before cleaning in blocks of carriers, a
cleaning section 3 for cleaning the wafers, and an unload-
ing section 4 for picking up the wafers after cleaning and
dried in the section 3 into the carriers C every predeter-
mined number of in blocks of cassettes. Thus, the cleaning
25 apparatus 1 of the embodiment is constituted by three
processing zones.
Arranged in the loading section 2 are a stand-by part
6 which causes carriers 5 having predetermined number (e.g.
twenty-five sheets) of precleaning wafers accommodated
30 therein to stand by and a loader part 7 which carries out
a picking-up operation of the wafers from the carriers 5,
an aligning operation of respective orientation flats of
the wafers, and a counting operation for the number of
wafers. Further, the loading section 2 is provided with a
35 transfer arm 8 which transports the carriers 5, which have
been loaded from the outside by a transporting robot etc.,
to the stand-by part 6 and also between the stand-by part



be carried out nore effectively. According to the third feature of the

I nvention, since 30 the tenperature of the drying chanber can be raised
by the heating nmeans, it is possible to execute the drying process nore
effectively. According to the fourth feature of the invention, since the

gas containing the inert gas flow ng downward allows 35 t he processing
liquid to be blown off the surface of thaiobject, it is also possible to
carry out the drying process nore effectively. -7- According to the

fifth feature efaridha&henueadeanpastnte the rectifying means allows the gas
om0 1 LR SN, JEUBLIY G e e
effectively. Adgoridingl3 catdieastanged ean utke ofrone shden(tbas &idegifo
:J:' rnrngf the nif .Oggnoga‘?héss éﬁ&nngrtw%?fe alfpi?h.?lgogiréaef& {0 & iMfsCessed
e of sili'conel éenent, 1t i's possible to evént the surface qof the

obj ect fr®m baimghe back side of the section 3 hrough partition walls,

for housing various tanks for reserving processing liquids,

such as chemicals, and various pipes.

On the other hand, the unloading section 4 includes an
unloader part 15 for accommodating the wafers cleaned in

10 the cleaning section 3 in the carriers 5, a stand-by part
16 for causing the carriers 5 with the wafers to stand by,
and a transfer arm 17 for transporting the carriers 5
between the unloader part 16 and the stand-by part 17.
Note, the cleaning apparatus 1 further includes a
15 carrier transfer section 18 which transports the carriers
5 emptied in the loading section 2. The carrier transfer
section 18 is equipped with a carrier conveyer 19 arranged
above the cleaning section 3, a carrier stock 20 for '
receiving the emptied carriers 5 from the loader part 7 of
20 the loading section 2 by means of the transfer arm 8 and
stocking the carriers 5 with and without the wafers, and
a not-shown delivering part which receives the emptied
carriers 5 from the carrier conveyer 19 by means of the
transfer arm 17 at the unloading section 4 and delivers the
25 emptied carriers 5 to the unloader part 15.

The cleaning section 3 is provided with the following
baths in order from the side of the loader part 7: a chuck
cleaning / drying bath 22 for cleaning and drying a wafer
chuck 21 of the wafer transfer unit 11; a chemical cleaning

30 bath 23 for removing impurities, such as organic contami-
nants, metallic impurities particles or the like, on the
surface of the wafer by using the chemicals, such as
ammonium hydrogen peroxide (NH,OH / H,0, / H,0 ); a wash:
cleaning bath 24 for cleaning the wafers cleaned in the

35 bath 23 by e.g. pure water; a chemical cleaning bath 25 for

removing metallic contaminations on the wafers by a



10 oxi dized. Further, according to the seventh to ninth features, it
I's possible to carry out the drying process nore effectively. According to
the tenth feature of the invention, since the processing liquid stored in
the processing bath is the 15 deaerated rinse, it is possible to prevent
the surface of the object frombeing oxidized in case of the object nmade of
silicon elenent. According to the el eventilz-and twel fth features of the

i nvention, after the object has been transported fromthe 20 processi ng

bath to the drghdiicilgntaich tAe gpRNkAgres oEheiricl osepd,t ¢ shett ar wash space
oD e eaf terey LhGgabeehn 2 SHEL o6 L I CERSePrTRERRD THUSd e
treatment duribath 25 diyyieng.ppocessatény tfed , a stleanidye @6t 27 ad hdem ng
brocess 15 exedbier Ry SRR LT o8Bl btk g ML
appar at uss Addid.iganal myxtarecef e /aH@)NgeTeknhiagl ehe tvashed wafphayber
dependent of EagiTBEREP -1 FOTS BOGH brbd: S apPe P08 Crr i SRS dcess
and further mamdataurahraek elezndang radagiryriagudaltbec A8s & oof clie@ndmiga medd

drying not-shown wafer chucks of the wafer transfer unit

13.

10 Note, partition plates 29, 30, 31, 32 are interposed
between the loader part 7 and the chuck cleaning / drying
bath 22, between the wash cleaning bath 24 and the chemical
cleaning bath 25, between the wash cleaning bath 26 and the
cleaning unit 27, and between the chuck cleaning and drying

15 bath 28 and the unloader part 15, respectively. These
partition plates 29, 30, 31, 32 are adapted so as to open
upward and shut downward in receiving and delivering the
wafers by driving mechanisms which are not shown in the
figures. Owing to the provision of the partition plates 29,

20 30, 31, 32, it is possible to prevent atmosphere of the
chemicals from diffusing into the adjoining spaces.

We now describe structure of the cleaning unit 27 with
reference to Figs. 4 to 12. The cleaning unit 27 includes
a cleaning bath 41 as a processing bath reserving the

25 processing liquids of chemicals (e.g. mixture of HF / H,0)
and the rinse (e.g. pure water) and immersing the wafers
to be processed in the liquids, and a cylindrical drying
chamber 42 arranged above the cleaning bath 41 to drying
the wafers W transported from the cleaning bath 41.

30 The cleaning bath 41 accommodates a wafer guide 43 and
e.g. fifty sheets of wafers W carried by the wafer guide
43. Further, the cleaning bath 41 is provided, on both
sides of a bottom thereof, with nozzles 44, 45 for ejecting
the processing liquid for +the wafers W accommodated

35 therein. The nozzles 44. 45 may be constituted by pipes
each of which has respective injection orifices formed at



degree of freedomin the process design. Mreover, since the cleaning
apparatus is constructed so as to blow off the 35 processing liquid on
the surface of the object by blowing the gas containing the inert gas, it
I's possible to carry out the drying process nore effectively. In addition,
si nce the space for drying the object to be processed is defined apart
fromthe space for the processing bath, -ii8-i s possible to decrease the
former space as possibl.e, thereby realizing the effective drying process. 5
According to tdeeh hinteerdth destlureo oé thstansenbetweesi fbe tadyg cdmiingg

ol vent bef or S i Iy, e HlzdR ikl Je Rl TRIRIST ek Raiian ©
possi bl e to edavit ehehaodzjiesg4fr 088sseibher effedl dlg) cheguical (e.the
apparent . and RS G o ITE00) ooy T1° Baseb Subhar v Bt Haoesn i Loy of
the fol | dwi ng deiseiged watend dppamfdded drow, thet bipbterarese IHaghoyn he
attached drawi}gsSROWNG & A §£1d &8t el ibRe ok a sWiREBAHPN-
valve 46. The switching operation of the switching valve
46 is controlled by a not-shown controller at predetermined
timing. Note, in order to prevent the oxidation of the
10 wafers W, it is preferable to use the deaerated DIW as the
rinse. )
Additionally, in thé circumference of the cleaning bath
41, a collect bath 47 is provided for collecting the
processing ligquid overflowing the cleaning bath 41. The
15 processing liquid collected by the collect bath 47 is
adapted so as to circulate in the nozzles 44, 45 through
a switching valve 48, a pump 49, a filter 50 and a switch-
ing valve 51. In the switching valve 48, it is changed
whether to circulate the processing liquid collected by the
20 collect bath 47 in the above-mentioned manner or to
discharge the liquid. In the switching valwve 51, it is
changed whether to circulate the processing liguid collect-
ed by the collect bath 47 or to supply the DIW to the
nozzles 44, 45. Note, a damper 52 is disposed between the
25 pump 49 and the filter 50. At the lowermost of the cleaning
bath 41, an exhaust port 53 is arranged to drain the
processing liquid. In the switching valve 54, it is changed
whether to drain the processing liquid through the exhaust
port 53 or not.
30 While, the drying chamber 42 is provided, on upper and
lower parts thereof, with rectangular upper and lower
openings 61, 62 for receiving and delivering the wafers W,
respectively. A 1lid 63 is laid on the upper opening 61,
while a slide door arrangement 64 is provided at the lower
35 opening 62.
The 1lid 63 is made of resin, such as PVC (polyvinyl



BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a schematic view of a
conventional cleaning apparatus; 20 Fig. 2 is a cleaning apparatus
for sem conductor wafers, in accordance with one enbodi nent of the present
invention; Fig. 3 is a plan view of the cleaning apparatus of Fig. 2; 25
Fig. 4 is a longitudinal cross sectional front view of a cleaning unit of
the cl eaning apparatus of Fig. 2; Fig. 5iis another |ongitudinal cross
sectional side view of the cleaning unit of Fig. 4, Fig. 6 is a perspective
vi ew of the clgamridgelniadndoPr3q polybirgpydeneigetd. | sandpehapedt Libeviaew

T A Vi'ew Shoiaig SYadnaRa: i Sr7Ub BFe P AT Gk iy SREEFhiror amhe
cl eani ng unit skfowd gin 4Fig5 6. Thushi such i& fopeatpent ofe thewlt@oRiBng a
si1ding door QULANGCHRA! ;Qtet DS BLAUNANILY Blafblr 44 didbed By Thd
perspective view show ng a water guide o -

5 1id 63 to be defined substantially cylindrically, while
preventing a stream of nitrogen gas etc. blown against the
wafers W from being turbulent. Consequently, the nitrogen
gas or the like can be blown against the respective wafers
W uniformly. In addition, as shown in Fig. 7, an O-ring 65

10 is arranged around the periphery of the upper opening 61
to enhance the sealing capability of the chamber 41 when
the upper opening 61 is closed by the 1lid 63. i
Arranged in the vicinity of the drying chamber 42 is
a lid actuator 66 which drives to open and shut the 1id 63.
15 As shown in Fig. 8, the 1id actuator 66 includes a cylinder
68 for rotating a pivot arm 67 having an end fixed to the
1id 63, and another cylinder 69 for moving the 1id 63 and
these rotating arrangement (the cylinder 68, the arm 67)
upward and downward. In operation for opening the 1id 63,
20 the 1id actuator 66 firstly moves the 1id 63 closing the
upper opening 61 upward (see D of Fig. 8). Subsequently,
the 1id actuator 66 further rotates the 1lid 63 to a
position apart from the upper opening 61 (see(z of Fig. 8)
and moves the lid 63 downward (see ® of Fig. 8). In this
25 way, the upper opening 51 is opened. On the contrary, when
it is required to close the upper opening 61 by the 1lid 63,
the above-mentioned operations will be executed in reverse
order (i.e. @—@—0 of Fig. 8).
As shown in Fig. 9, the slide door arrangement 64
30 comprises a rectangular flange 70 disposed between the
cleaning bath 41 and the drying chamber 42, a slide door
72 inserted into an opening 71 formed in the flange 70 to
open and close an interior of the flange 70, and a cylinder
73 for driving the slide door 72. Similar to the lid 63,
35 the slide door 72 is made of resin, such as PVC (polyvinyl
chloride) and PP {polypropylene) etc., and
rectangular-shaped similarly to the lower opening 62.



-9- the cleaning unit of Fig. 4; Fig. 11 is a perspective view show ng
nozzl e and exhaust ports of the cleaning unit of Fig. 4; Fig. 12 is a view
for explanation of an operation of 5 rectifying plates of the cleaning
unit of Fig. 4; Fig. 13 is a flow chart of an operation of the cleaning
unit of Fig. 4, Fig. 14 is a schematic view show ng the operation of the
cleaning unit of Fig. 4, corresponding tas step 1201 10 of Fig. 13;
Fig. 15 is a schematic view showi ng the operation of the cleaning unit of
Fig. 4, correspondisgsticwra ist eigl2Qd oftHe geafEd; duigle UB iiss gpasahisimsd i C

Cor T espondi ng T6 S et 85085 of  FRg oo sY pgRelters 74 ShRESHE ¢ ihthy
showi ng the opefer osumpporthe7 Tl fani sgpporting & glugalityr edpordiens th a
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5 intermediate supporting rod 76 and two lateral supporting
rods 77, 78 arranged in parallel with each other on both
sides of the rod 76. Respective ends of the rods 76, 77,
78 are fixed with a lower end of the carrying member 74,
while the other ends of the rods 76, 77, 78 are secured to
10 a fixing member 79. Each of the rods 76, 77, 78 has a
plurality of retaining grooves 80, 80... , 80 (e.g. fifty
grooves) formed at predétermined intervals in thé longitu~-
dinal direction. The wafer guide 43 is made of materials
exhibiting superior characteristics in corrosion resis-
15 tance, heat resistance and durability, for example, PEEK
{polyether ether ketone), Qz (quartz) and so on.

A guide elevating rod 8l is fixed to an upper end of
the wafer guide 43. As shown in Figs. 5 and 6, the guide
elevating rod 81 is adapted so as to move upward and

20 downward, projecting to the outside through a hole 82
formed on the top of the drying chamber 42. The upper end
of the guide elevating rod 81 is connected with a
wafer-guide Z-axis mechanism 83 arranged behind the drying
chamber 42. Since the wafer-guide Z-axis mechanism 83
25 operates to move the guide elevating rod 81l up and down,
the wafers W carried by the wafer guide 43 are transported
between the cleaning bath 41 and the drying chamber 42
through the lower opening 62. Further, as shown in Fig. 5,
the wafer transfer unit 13 (see Fig. 3) is arranged in
30 front of the cleaning unit 27. In operation, as shown in
Fig. 10, a wafer chuck 84 provided on the wafer transfer
unit 13 receives, for example, fifty sheets of wafers W
from the neighboring wash cleaning bath 26 and delivers
them to the wafer guide 43 in the drying chamber 42.
35 Furthermore, the wafer chuck 84 receives, for example,
fifty sheets of wafers W from the wafer guide 43 in the
drying chamber 42 and delivers them to the unloader part



of Fig. 13; Fig. 19 is a schematic view show ng the operations of the
cleaning unit of Fig. 4, corresponding to steps 1206 25 to 1208 of Fig.
13; Fig. 20 is a schematic view showi ng the operation of the cleaning unit
of Fig. 4, corresponding to a step 1209 of Fig. 13; Fig. 21 is a schematic
vi ew showi ng the operation of 30 the cleaning unit of Fig. 4,
corresponding to a step 1210 of Fig. 13;-f69. 22 is a schematic view
showi ng the operation of the cleaning unit of Fig. 4, corresponding to a
step 1211 of FL§.of3thé8unloadingFisgctidni 4.a schemati c vi ew show ng the

Fo s o100 A% YRAR dAkiGk. htnda L BRER stfieb ok, BE TP e
cl eani ng unit pdr¥i gf 4hecolreiggpndhagben 42st dwol 2z pfed i §5, 136 are
arranged so as to blow the nitrogen gas etc. over the
5 wafers W carried by the wafer guidé 43 in a
downward-flowing manner. The nozzles 85, 86 are constituted
by pipes 88 having injection holes 87 formed at regular
intervals each of which is identical to the distance
between the adjoining wafers W in the direction of the

10 wafers' arrangement. Into the nozzles 85, 86, a mixture
composed of the IPA and heated nitrogen gas is supplied
through an IPA evaporator 89, a control valve 90 and filter
91. Into the IPA evaporator 89, the heated nitrogen gas is
supplied through a nitrogen heater 92 and a control valve

15 93, while the IPA is also supplied from an IPA tank 94
through a control valve 95. Similarly, the nitrogen is
supplied to the IPA tank 94 through a control valve 96,
while the IPA is also supplied to the IPA tank 94 through
a control wvalve 97.

20 On the other hand, as shown in Figs. 4 and 11, the
drying chamber 42 is provided, on both sides of the lower
part, with exhaust ports 98, 99 for discharging the
nitrogen gas etc. blown out of the nozzles 85, 86. The
exhaust ports 98, 99 are communicated with a not-shown

25 exhaust pump. Also communicated with the exhaust ports 98,
99 are respective rectifying plates 101, 102 as rectifying
means, which having a plurality of inlets 100, 100, ....
, 100 for sucking the nitrogen gas etc., which have been
blown out of the nozzles 85, 86, through respective parts

30 at the lower part of the drying chamber 42 uniformly. With
the arrangement, as shown by dotted lines of Fig. 12, the
nitrogen gas etc., which have been blown out of the
injection holes 87 of the nozzles 85, 86, are flowing on
the surfaces of the wafers W and subsequently sucked from

35 the inlets 100 of the rectifying plates 101, 102. Thus,
owing to the above-mentioned flow of the nitrogen gas etc.,

it is possible to prevent the occurrence of turbulence in



Fig. 25 is a schematic view showi ng the operation of 5 the cleaning unit
of Fig. 4, corresponding to a step 1214 of Fig. 13; and Fig. 26 is a
schematic view showi ng the operation of the cleaning unit of Fig. 4,
corresponding to a step 1215 of Fig. 13. 10 DESCRI PTI ON OF THE PREFERRED
EMBODI MENT One enbodi nent of the present invention will be described with
reference to drawings. First of all, we-hpw describe a cl eani ng apparat us
for 15 cl eani ng sem conductor wafers, as an exanple to which the

i nvention is &tpelfkows Nt ¢het hitooden msdescr i v ton, thehdrydnpgcohsinbenr
wafer(s) wll zbe. al e s r . ei er . : I n
Figs. 2 and S?Etﬁg §£%§§5§§§%§%§E;%ﬁﬁg§§aﬁusef Egﬁﬁfigggha5|%§%%ﬁ %ggtion 2
for accommodaf @l ghown) t fer \@¥sghaygdingr &hel daAuags-in bl ocks of carriers,

a cleaning secti ofgaihOfn G J“4¥Jé'ﬂ%ﬂ%aB%r%anémdhéﬂtéféoﬁﬂs,iD@4S§£éi0” 4
for picking uggthe wafers after cleaning and dried in the section 3 into
the carrrers eFEYRISApPRIBPER - SHeR R ADERNERT | Af bFRR kT HING SRURRRE .

Thus, the cl eapi nthé¥e panalPeéataiss 103, 102 afdbedeskitckilgodsinéeted by

three processkgngogggél heater controller 105 for controlling the
temperature in the chamber 42. The temperature of the
chamber 42 is maintained to the extent that, for example,

10 the IPA boils.

Provided between the cleaning bath 41 and the drying
chamber 42, for example, on both sides of a space"ébove the
surface of the bath 41 are nozzles 106, 107 which blow the
nitrogen gas against the wafers W during transporting from

15 the bath 41 to the chamber 42. The structures of the
nozzles 106, 107 are substantially similar to those of the
above-mentioned nozzles 85, 86. Into the nozzles 106, 107,
the heated nitrogen gas or mixed gas composed of nitrogen
gas and IPA is supplied through a nitrogen heater 108 and

20 a control valve 109.

We now describe an operation of the cleaning apparatus
27 constructed above, in accordance with a flow chart of
Fig. 13. Note, the following operational control is
executed by a not-shown controller.

25 First of all, upon closing the slide door 72 at the
bottom of the drying chamber 42, the 1id 63 on the top of
the chamber 42 is opened (see step 1201, Fig. 14). Next,
the wafer chuck 84 is lowered into the chamber 42, while
the wafers W are delivered to the wafer guide 43 in the

30 chamber 42 (see step 1202, Fig. 15).

At sequent step 1203, it is executed to close the lid
63 on the top of the chamber 42 and open the slide door 72
at the bottom of the chamber 42 (see Fig. 16). Then, the
wafer guide 43 carrying the wafers W is lowered to transfer

35 them into the cleaning bath 41 (step 1204, Fig. 17) and the
slide door 72 is closed in succession (step 1205, Fig. 18).

Thereafter, in the cleaning bath 41, it is executed to



Arranged in the | oading section 2 are a stand-by part 6 which causes
carriers 5 having predeterm ned nunber (e.g. twenty-five sheets) of

precl eani ng waf ers accommodat ed 30 therein to stand by and a | oader part
7 which carries out a picking-up operation of the wafers fromthe carriers
5, an aligning operation of respective orientation flats of the wafers, and
a counting operation for the nunber of wafers. Further, the |oading section
2 is provided with a 35 transfer arm8 which transports the carriers 5,

whi ch have beqmjéade@hé maRtUIe oMt $iFde Byo atﬁz!‘cﬁfgi'p(lfﬁd ngphAxlkad 4t,c.451t0
t he stand-by part and al so between the stand-b g[and t he Idoader
part 7. In thé®d e%‘h??@q‘é%‘b’i}ribnl@“elfsrﬁ cthgafate %/aﬁsfl&tourﬁ FEens

are arranged g died LantrSi/dR d s chisfigck) Elganhgolstd SA3S] ach
whlleaplplngllarea i s i hed on side of the section 3
t

t hrough parti thh &f I%Ou#%ﬁ' thsi rﬂ‘%‘ia&usl%% MRy e RSN Biridtessi ng

liquids, such @s whedntabluckREnver i s wifieas WOintbetid heledrainl Hdth

unl oadi ng section 4 includes an unl oader part 15 for accommdatl ng the
waf ers cl eanedtlin As a matter of course, the mixture of HF / H,0 ejected

from the nozzles 44, 45 forms a convection directing the
wafers W in the cleaning bath 41 thereby to promote the

chemical cleaning. Next, the mixture of HF / H,0 is
10 discharged and thereafter, the DIW is ejected from the
nozzles 44, 45 to rinse the wafers W (step 1207, Fig. 19).

As well as the mixture of HF / H,0, the DIW ejected from
the nozzles 44, 45 forms a convection directing the wafers
W in the cleaning bath 41 thereby to promote the rinsing
15 process. Note, in the modification, the supply of DIW may

be started without discharging the mixture of HF / H, O so-
that the density of the mixture becomes to be thin gradual- -
ly. On the other hand, while such a cleaning process is
carried out, the IPA is blown out from the nozzles 85, 86,
20 so that the drying chamber 42 is filled up with an atmo-
sphere of the IPA in advance (step 1208, Fig. 19).
Next, at step 1209, it is executed to open the slide
door 72 at the bottom of the drying chamber 42 (Fig. 20)
and thereafter, the wafer guide 43 carrying the wafers W
25 - is elevated to transport them into the drying chamber 42
(step 1210, Fig. 21). During the transportation, the
nitrogen gas or the mixed gas composed of nitrogen gas and
IPA is blown against the wafers W on transportation from
the cleaning bath 41 to the drying chamber 42 by the
30 nozzles 106, 107. Subsequently, upon closing the slide door
72 at the bottom of the drying chamber 42 (step 1211, Fig.
22), the nitrogen gas or the mixed gas composed of nitrogen
gas and IPA is blown from the nozzles 85, 86 to the wafers
W in the drying chamber 42 in the downward flowing manner
35 (step 1212, Fig. 23). Note, in the modification, the drying
chamber 43 may be constructed in a mannexr that the nitrogen



10 the cleaning section 3 in the carriers 5, a stand-by part 16 for
causing the carriers 5 with the wafers to stand by, and a transfer arm 17
for transporting the carriers 5 between the unl oader part 16 and the

stand-by part 17. Note, the cleaning apparatus 1 further includes a 15
carrier transfer section 18 which transports the carriers 5 enptied in the
| oadi ng section 2. The carrier transfer -ggction 18 is equipped with a

carrier
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1215, Fig. 26).

In this way, according to the cleaning apparatus 27 of
the embodiment, since the drying chamber 42 and the
cleaning bath 41 are separated from each othexr uﬁ and down
and constructed so that the former space can be insulated
from the latter space by the slide door 72 and the respec-
tive processes are carried out separately by the closing
slide door 72, there is no possibility that the drying
chamber 42 and the cleaning bath 41 mutually exexrt a bad
influence due to the chemical and so on. In addition, since
the arrangement allows the drying chamber 42 and the
cleaning bath 41 to be designed under respective conditions
independent of each other, it is possible to optimize the
cleaning process and further miniaturize the cleaning
apparatus 27 because of the enhanced degree of freedom in
the process design. For instance, in order to finish off
the drying process quickly, the drying chamber 42 may be
provided with the panel heaters 103, 104 for heating the
interior of the chamber 42. Or again, the atmosphere in the
drying chamber 42 may be replaced with the IPA while
cleaning the wafers W in the cleaning bath 41 in view of
the prompt drying process.

Further, since the drying chamber 42 can be miniatur-
ized in comparison with that of the conventional cleaning
apparatus where the processing bath and the drying chamber
have been accommodated in one chamber, it is possible to
carry out the drying process more effectively. Furthermore,
since in the drying process, the apparatus is constructed
so that nitrogen gas is ejected against the wafer W to blow



ammoni um hydr ogen peroxi de (NH40H / H202 / H20 ); a wash cl eaning bath 24

for cleaning the wafers cleaned in the 35 bath 23 by e.g. pure water; a
chem cal cleaning bath 25 for renoving netallic contam nations on the
waf ers by a -12- chem cal, such as a mxture of HCL / H202 / H20; a wash

cl eaning bath 26 for cleaning the wafers cleaned in the bath 25 by e.g.
pure water; and a cleaning unit 27 of theg.nvention for renoving an oxide
on the wafers by a chemical 5 (e.g. a mxture of HF / H20), cleaning the

washed wafers fiad hend iRse: (§F rdws%l\a@t Qi kuaad ogr ytlh@g stdiffa@eeaﬁeel:nwf ers;
and a chuck cleanln and dryin th 28 for cleanln ry not - shomn
waf er chucks d\‘aﬁ% T‘Er1§ euﬁ?t dq h eigrylng rc&%e?%s G"pf%t

plates 29, 30,181, 32 are i nt er posed between the | oader part 7 and the
cher cal ol eani ng \GHh 5. L BhREEn THE Tt ATy DA ANS FBY
cl eani ng &nit JZInitmn?d betvﬁ&n thevehmekt tdmahi egbaddmgnyi n@m15 varnlgmsh 28
and the unl Oa%q{an%%rst alr% rﬁc?dsipﬁ.%ajt\ﬁ%rﬁé' m-g}e%?e made within a scope of
concept of the art.
For.example, although the nitrogen gas is used as the
inert gas of the above-mentioned embodiment, other inert

10 gases, such as argon (Ar), helium (He) etc., may be used
as a substitute of the nitrogen gas. It is obv1ous that the
heating of these inert gases allows the drying process to
be carried out more effectively. While, needless to say,
they do not have to be heated.

15 Although the IPA is employed as a water-soluble organic
solvent having an function to decrease the surface tension
of pure water with respect to the object to be processed
in the embodiment, the IPA may be replaced with other
organic solvents, for example, ketonic kinds (e.g. diethyl

20 keton), ether Kkinds (e.g. methyl ether, ethyl ether),
multicharged alcohol (e.g. ethylene glycol) or the like.

Although the chemical treatment using the mixture of
HF / H,0, the rinsing process using the pure water and
drying process are executed in the cleaning apparatus 27

25 in the above-mentioned embodiment, it should be understood
that a cleaning apparatus for and a method of executing at
least the drying process and one or more other processes
will be included in the scope of the invention. For
example, the chemical process using the mixture of HF /

30 H,0, the rinsing process using the pure water, the chemical

process using the mixture of NHOH / H,0, / H,0, and the

chemical process using the mixture of HCl / H,0, / H,0 etc.
are applicable to the above other processes. Accordingly,
of course, the cleaning apparatus of the invention may be

35 constructed so as to carry out ,for example, the chemical

process using the mixture of NHOH / H,0, / H,0, the



partition plates 29, 30, 31, 32 are adapted so as to open upward and shut
downward in receiving and delivering the wafers by driving nechani sns which
are not shown in the figures. OMng to the provision of the partition

pl ates 29, 20 30, 31, 32, it is possible to prevent atnosphere of the
chemcals fromdiffusing into the adjoining spaces. W now descri be
structure of the cleaning unit 27 with refierence to Figs. 4 to 12. The
cleaning unit 27 includes a cleaning bath 41 as a processing bath reserving

the 25 procgssifel ifydss0hsehgMse! difute J8 ¥cdr ¢ afo,H7 4,d2Qnand

the rinse (e.g. pure water) and 1nmrersing the wafers to be processed in the
l i quids, and achemdasdr mlcedsyusngn@mgnmr&rpér@’édf ab@vetlnmr:msemq ng
bath 41 to dry S d e 41. 30
The cl.eani ng bd{}ﬂ:éﬁaccgﬁr%ggggég \%g %? g%f’gn%ﬂ% dﬁL flfty sheets of
wafers Wcarried Blthenghatae @‘Q@‘C}%—@tmﬁ%éﬁ“‘boﬁﬁé‘e&tehﬁlw et i s

provided, son kot hepd Qﬁ.%a@‘lfln@ ag Lerthieseothe MAveOZdt e dbsdthi.dtilon
ej ecting the proceSS|n liquid for the wafers W acconmodat.ed %ggmﬁbthereln

The nozzl es 441Y5 Sl RN idh RILRIER T PITiiHds e PHCROY spkcti ve
injection orifigeRsedaimdoalier, it is possible to use the present

cleaning apparatus as a stand alone type apparatus. In this
case, for example, it is also possible to construct the
10 stand alone apparatus by connecting a transfer section
having the loader part and unloader part with the present
cleaning apparatus. .
In addition, it will be understood that the object to
be processed is not limited to the semi-conductor wafer of
15 the embodiment, so that a LCP substrate, a glass substrate,
a CD substrate, a photomask, a print substrate, a ceramic
substrate or the like is applicable to the object to be
processed by the present apparétus and method.
As mentioned above, according to the cleaning apparatus
20 of the present invention, since it includes the processing
bath for storing the processing liquid in which the object
is immersed; the drying chamber arranged above the process-
ing bath and provided with the opening which is disposed
between the body of the drying chamber and the processing
25 bath and through which the object is transported, the
opening being capable of closing; the transporting means
for transporting the object between the processing bath and
the drying chamber through the opening; and the first
blowing means arranged in the drying chamber, for blowing
30 the gas containing the inert gas against the object, the
object has no possibility to receive a bad influenced from
the chemical treatment during the drying process. In
addition, with the enhanced degree of freedom in the
design, it is possible to increase a speed of the cleaning
35 process and further miniaturize the cleaning apparatus,

whereby the drying process can be executed more effective-



-13- each interval equal to a distance between the adjoining wafers W al ong
the direction of the wafers' arrangenent. Into the nozzles 44, 45, either
one of the chemcal (e.g. mxture of HF / H20) and the rinse such as pure
water (DIW 5 dei oni zed water) is supplied fromthe piping area 14 shown
in Figs. 2 and 3 by a switching operation of a swtching valve 46. The

swi tching operation of the switching valage-46 is controlled by a not-shown
controller at predetermned timng. Note, in order to prevent the oxidation
of the 10 vifers W it is preferable to use the deaerated DIWas the
rinse. Additionall I.n._the_circunfer nce.n té‘fﬂ

collect bath 47 i ‘iﬁ't&ﬁrdeda?fi?r orf ec I ng The ppf ocl‘ea‘g: ﬁ‘%@?}g&é’% the
overflowi ng t her&dganing dafibndlsihbe 1% incpa@sssshagstepwiaf col | ected by
oo 2oL St SRE1e £50<Rh SHbALSe Ly e 6 Sy ngtS
val ve 51.51n ttiee priccelisnggvil qeids (bt transhanyeng vithet bbjets fremuttst e t he
Thovesments on SR b (e PR gl B ehe
51, it is processing bath through the opening which is capable of
opening and closing; (c) closing the opening after the
object has been transported to the drying chamber; and (4)
10 blowing the gas containing the inert gas against the
object, the object has no possibility to receivg the bad
influenced from the chemical treatment during the drying
process. Further, owing to the enhanced degree of freedom
in the design, it is possible to increase a speed of the
15 cleaning process and further miniaturize the cleaning
apparatus, whereby the drying process can be executed more
effectively, too. -
Further, according to the other cleaning method of the
present invention, since it includes the steps of (a)
20 immersing the object into the processing bath for storing
processing liquid; (b) transporting the object from the
processing bath to the drying chamber arranged above the
processing bath through an opening which is capable of
opening and closing; (c) blowing the gas containing the
25 inert gas against the object; and (d) closing the opening
after the object has been transported to the drying
chamber, the object has no possibility to receive the bad
influenced from the chemical treatment during the drying
process. Further, also in this case, owing to the enhanced
30 degree of freedom in the design, it is possible to increase
a speed of the cleaning process and further miniaturize the
cleaning apparatus, whereby the drying process can be

executed more effectively, too.
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changed whether to circulate the processing liquid collect- t he
collect bath 47 or to supply the DIWto the nozzles 44, 45. te, a danper

2 e ross ol o barn 41" et port: 5ot o AADLARHILL N

the processing liquid. In the switching valve 54, it is change whet fierS t ¢
drain the processing liquid through the -@8taust port 53 or not. 30

Wil e, the drying chanber 42 is provided, on upper and | ower parts thereof,
Wi t h rect angulviatupizerclanisheldoisr: openi ngs 61, 62 for receiving and
delivering the wafers W .respectively. Alid 63.,is lLaid_on,t upper
opening 61, whie a s@i&geﬁﬁﬁpgaﬁpgﬁégﬁﬂﬁtfgﬁ F%GBP%QQdeogﬁggﬁeR¥b$gﬁ 35
openi ng 62. Therddoakdsdl,| Satddepphratasncospchsiisg PVC (pol yvi nyl -14-

chl oride) and PP (pol ypropyl ene C n ' ' d at
both of the interior §n3r§§?§ﬂ% %%tsh siﬁogdv\ﬁ%?% ggqﬁ f‘é‘?‘*%ﬁ@“ﬂ%ﬂ;q‘g
formati on of tWleldh B33 cdjses tibeimmewssedr of the drying chanber 42 cl osed

by the a drying chamber arranged above said processing
bath and provided with an opening which is disposed between
a body of said drying chamber and said processing bath and
through which said object is transported, said opening
being capable of closing:;
transporting means for transporting sa;d object
between said processing bath and said drying chamber
through said opening; and
first blowing means arranged in said drying

chamber, for blowing gas containing inert gas against said

object.
2. A cleaning apparatus as claimed in Claim 1, further
comprising

second blowing means arranged between said process-
ing bath and said drying chamber, for blowing said gas
containing said inert gas against said object transported
from said processing bath to said drying chamber.

3. A cleaning apparatus as claimed in Claim 1, further
comprising

heating means arranged in said drying chamber, for
heating said object.

4. A cleaning apparatus as claimed in Claim 1,
wherein said first blowing means blows said gas
containing said inert gas over said object from an upper
section of said drying chamber in a downward flowing
manner; and further comprising:
discharging means for discharging the gas blown out

from said first blowing means from a lower section of said



[

5 lid 63 to be defined substantially cylindrically, while preventing a
stream of nitrogen gas etc. bl own against the wafers Wfrom bei ng

turbul ent. Consequently, the nitrogen gas or the |ike can be blrown agai nst

the respective wafers Wuniformy. In addition, as shown i N

Oring 65 10 is arranged around the periphery of the upﬂm"ﬁum:lmﬂﬂummy
enhance the sealing capability of the chawber 41 when the uppetr dpeding 61

is closed by the Iid 63. Arranged in the vicinity of the drying chanmber 42

is alid actudirgingbchbinbbrdri ves to open and shut the Iid 63. 15 As
shown in Fig. 8, the |iJ ct uat. L0 S | i 0 ing a
pi vot arm 67 havi ng a‘ﬁf‘%ﬁ%l?i%el? Fggghggéggség?argyn r{agég{dﬁ%?a%yﬁcfﬁg{é?{:w for
nmovi ng the |igo88 thdoupieseniad aeiidggasr dagdhecharadd fopn fadd €8yinge arm
67) upward anghggpgygrd. In operation for opening the Iid 63, 20 the Iid
actuator 66 firstly noves the lid 63 closing the upper opening 61 upward
(see of Fig. 8). Subsequently, the lid actuator 66 further rotates the lid

63 to a position apar rQm. ' hebSEE b Al 9ruBinapd
nmoves t he Iid563 domn%é%ﬁ§¥g%gF?ﬂgggéFgg QQF% ?gis 25 mwéy,uthe_upper
openi ng 51 i sCOPRR&Eingn TERELEPANG aRPANGhEPY (CQMIUEERTIEY 1%l et 0§81 he
upper openi Ngefial¥tt Perti Gnd3 nabiagAkOETRNLigNasE Onetatd Opsr¥é | Eobe
executed in reverse i
introducing said gas which has been blown out from said
first blowing means, through a lower section of said drying

chamber.

6. A cleaning apparatus as claimed in Claim 1 or 2,

wherein said inert gas is nitrogen gas.

7. A cleaning apparatus as claimed in Claim 1 or 2,

wherein said inert gas is heated inert gas.

8. A cleaning apparatus as claimed in Claim 6, wherein
said gas containing said inert gas is a mixed gas composed

of an organic solvent and inert gas.

9. A cleaning apparatus as claimed in Claim 6, wherein
said gas containing said inert gas is a mixed gas composed

of an organic solvent and heated inert gas.

10. A cleaning apparatus as claimed in Claim 1, wherein
said processing liquid stored in said processing bath is

a deaerated rinse.

11. A cleaning method of cleaning a object to be pro-
cessed, said cleaning method comprising the steps of:

(a) immersing said object into a processing bath
for storing processing liquid;

(b) transporting said object from said processing
bath to a drying chamber arranged above said processing



order (i.e. 03-0>- of Fig. 8. As shown in Fig. 9, the slide door
arrangenent 64 30 conpri ses a rectangul ar flange 70_HT§56§€H—BEFEEEE—?he
cl eaning bath 41 and the drying chanber 42, a slide door j“lﬁﬂ :M“b
an opening 71 fornmed in the flange 70 to open and cl ose HM‘ 5 he
flange 70, and a cylinder 73 for driving the slide door 72. Sidildr fo the
lid 63, 35 the slide door 72 is made-@fk-resin, such as PVC (polyvinyl
chl ori de) and PP (pol ypropyl ene) etc., and

rectangul ar - shafigd irbdgt |ah tepdiiend oMeiclopesi ogpfBle of- bpenAsgskmdn in
Fig. 10, the fer,r\%u_i de 43 is provided, at an |ower end of a carrying
menber 74 the 087t h a wafer support 75 for supporting a plurality of
waf ers W (e.g. 50 sheéty)cldsmngeafedd spppbng &Stenmsiist sbpéchrhds been

i nternedi ate %’%F rti r .an I supporting rods 77, 78
arranged in para %ﬁorv%%tdhggaéglgt ﬁlé%\g% %gﬁ@éﬁbles of the rod 76.
Respective ends of thédnoddoRbng7gas 7eortaininedyiith e AEinstd s$G he
carrying membeyp et Wan@pbBeeqt MiEo€888d Odiry iy 'ttt 77, 78 are secured

to

12. A cleaning method of cleaning a object to be pro-
cessed, said cleaning method comprising the steps of:

(a) immersing said object into a processing bath
for storing processing liquid; 3

(b) transporting said object from said processing
bath to a drying chamber arranged above said processing
bath through an opening which is capable of opening and
closing;

(¢c) blowing gas containing inert gas against said
object; and

{d) closing said opening.

13. A cleaning method as claimed in Claim 11 or 12,
wherein, prior to said step of (b), said drying chamber has

been filled up with an atmosphere of an organic solvent.

14. A cleaning method as claimed in any one of Claims
11 to 13, further comprising a step of supplying gas
containing an organic solvent into said processing bath,

prior to said step of (b).



10 a fixing nmenber 79. Each of the rods 76, 77, 78 has a plurality of
retaining grooves 80, 80... , 80 (e.g. fifty grooves) forned at
predetermned intervals in the longitu- dinal direction. The wafer guide 43
is made of materials exhibiting superior characteristics in corrosion
resis- 15 tance, heat resistance and durability, for exanple, PEEK

(pol yet her ether ketone), Q (quartz) ang so on. A guide elevating rod 81
is fixed to an upper end of the wafer guiée 43. As shown in Figs. 5 and 6,
the guide elevating rod 81 is adapted so as to nove upward and 20

downwar d, projecﬁ@%&gﬁa the outside through a hole 82 fornmed on the top of

Egﬁng£¥gggmfrﬁnge&a?g?-;B?d@ﬁégg%sgﬁﬁgéﬁgggggggggég%gﬁg%% e |nd8%hgsdrying
chanber 42. Since the waf er—gti-ge-Z—axt+s-i aft-sm83-25———"operates to
e e Qa0 o eVt Aot St A0 TR o LSO Ve PG
chamber 42 throughobjeckonee ppenidel 62Zn Ehet bkeandsg sppardtusi ¢ &Byinige
L aneler Ullogbls (355 L0 Slehfy 8 00E i DD sopdifttly Ol gach
provi ded on the wdher tumnshdr dgwn, 1@3@;&@@3}% ofhesanpl SPFGS t §NsHEE s
of wafers W drying chamber 42 can be insulated from a space of the
cleaning bath 41 through a slide door 72. In the cleaning
method, a drying process and a cleaning process are carried
10 out separately on condition that the space in the drying
chamber 42 is insulateé from the space of the cleaning bath
41 through the slide door 72. Consequently, thére is no
possibility that, during the drying process, the object is
subjected to a bad influence from a chemical treatment.

(Figure 4)



from the nei ghboring wash cleaning bath 26 and delivers themto the wafer
guide 43 in the drying chanber 42. 35 Furthernore, the wafer chuck 84
receives, for exanple, fifty sheets of wafers Wfromthe wafer guide 43 in
the drying chanber 42 and delivers themto the unl oader part -16- 15 of
t he unl oadi ng section 4. As shown in Figs. 4 and 11, on both sides of the
upper part of the drying chanmber 42, two nozzles 85, 86 are arranged so as
to blow the nitrogen gas etc. over the 5 wafers W carried by the
wafer guide 43 in a domnmard-flopﬁgg ggnner. The nozzles 85, 86 are
constituted by pipes 88 having inject¥i n/ | es 87 fornmed at regular
intervals each of which is identical to the distance between the adjoining
wafers Win the direction of the 10 waf ers' arrangenent. Into the
nozzl es 85, 86, a m xture conposed of the I PA and heated nitrogen gas is
supplied through an | PA evaporator 89, a control valve 90 and filter 91.
Into the | PA evaporator 89, the heated nitrogen gas is supplied through a
nitrogen heater 92 and a control valve
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15 93, while the IPAis also supplied froman |IPA tank 94 through a
control valve 95. Simlarly, the nitrogen is supplied to the | PA tank 94

t irough a control valve 96, while the IPAis also supplied to the I.PA tank
94 through a control valve 97. 20 On the other hand, as shown in
Fi-gs. 4 and 11, the drying chanber 42 is provided, on both sides of the

| oner part, with exhaust- ports 98, 99 for discharging the nitrogen gas etc.
bl own out of the nozzles 85, 86. The exhaust ports 98, 99 are conmuni cated
wi th a not-shown 25 exhaust punp.éftsgé?onnunicated wi th the exhaust
ports 98, 99 are respective rectifyifig’pl’ates 101, 102 as rectifying neans,
whi ch having a plurality of inlets 100, 100,. 100 for sucking the nitrogen
gas etc., which have been bl owmn out of the nozzles 85, 86, through
respective parts 30 at the lower part of the drying chanber 42
uniformy. Wth the arrangenent, as shown by dotted lines of Fig. 12, the
nitrogen gas etc., which have been bl own out of the injection holes 87 of
the nozzles 85, 86, are flowing on the surfaces of the wafers Wand
subsequent |y sucked from 35 the inlets 100 of the rectifying plates 101,
102. Thus, owing t pre-ar—+—h of the nitrogen gas etc., it
is possible to prev bul ence in
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-17- the flows of the nitrogen gas etc. Note, the drying chanber 42 is al so
provi ded, at the lower part, with a drain port (not shown) for discharging
the liquids. Again in Fig. 4, a pair of panel heaters 103, 104 are 5
arranged on both sides of a center of the drying chanber 42." These panel
heaters 103, 104 are electrically connected to a panel heater controller
105 for controlling the tenperature in the chanber 42. The tenperature of
the chanber 42 is maintained to the extent that, for exanple, 10 the | PA
boils. Provided between the cleaninggpgiy 1 and the drying chanber 42, for
exanpl e; on both .sides of a space abbtv e surface of the bath 41 are
nozzl es 106, 107 which bl ow the nitrogen gas agai nst the wafers Wduring
transporting from 15 the bath 41 to the chanber 42. The structures of
the nozzles 106, 107 are substantially simlar to those of the

above- nenti oned nozzles 85, 86. Into the nozzles 106, 107, the heated
nitrogen gas or m xed gas conposed of nitrogen gas and IPA is supplied

t hrough a nitrogen heater 108 and
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20 a control valve 109. W now descri be an operation of the cleaning
apparatus 27 constructed above, in accordance with a flow chart of Fig. 13.
Note, the follow ng operational control is executed by a not-shown
controller. 25 First of all, upon closing the slide door 72 at the
bottom of the drying chanber 42, the Iid 63 on the top of the chanber 42 is
opened (see step 1201, Fig. 14). Next, the wafer chuck 84 is |owered into

t he chanber 42, while the wafers Ware delivered to the wafer guide 43 in

t he 30 chanber 42 (see step 1202, gig./gs). At sequent step 1203, it is
executed to close the lid 63 on the top of "the chanber 42 and open the
slide door 72 at the bottom of the chanber 42 (sée Fig. 16). Then, the
waf er guide 43 carrying the wafers Wis lowered to transfer 35 theminto
the cleaning bath 41 (step 1204, Fig. 17) and the slide door 72 is closed

I n succession (step 1205, Fig. 18). Thereafter, in the cl.eaning bath 41, it

Is executed to inject the mxture of HF / H20 through the nozzles 44, 45
and subsequently imerse the wafers Winto the reserved
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m xture of HF / H20 for chem cal cleaning (step 1206, Fig. 19). O course,
this chemcal liquid my be stored prior 5 to the introduction of the
wafers Winto the cleaning bath 41. As a matter of course, the m xture of
HF / H20 ejected fromthe nozzles 44, 45 forns a convection directing the
wafers Win the cleaning bath 41 thereby to pronote the chem cal cleaning.
Next, the mxture of HF / H20 is 10 di scharged and thereafter, the DIW
is ejected fromthe nozzles 44, 45 to_rinse the wafers W (step 1207, -Fig.
19). 'As well as the mixture of HF / K2Q/ Afle DIWejected fromthe nozzles
44, 45 fornms a convection directing the wafers Win the cleaning bath 41
thereby to pronote the rinsing 15 process. Note, in the nodification,
the supply of DIWnmay be started wi thout discharging the m xture of HF /
H20 so that the density of the m xture becomes to be thin gradual- ly. On
the other hand, while such a cleaning process is carried-out, the IPAis
bl omn out fromthe nozzles 85, 86, 20 so that the drying chanber 42 is
filled up with an atno- sphere of the IPA in advance (step 1208, Fig. 19).
Next, at step 1209, it is executed to open the slidefdoor 72 at ]Jthe bottom
of the drying chanber 42 (Fig. 20) and thereafter, tpe waf gui{de 43

carrying the wafers W25 is elevated to transport|them i nto tfhe drying
“chanber 42
84 £
L 2 83
LW B /
¢ e
82
{
</ L . /7 7 L 2 2.4
(7 T e
- =
. 4 =
[
A 4 &
. % -
, N\g2
|/ |G
g i 81
4
, W a4l
4 T a1
( P43
4 "
¢ A
4 ys

e, /L L

FIG. 5



(step 1210, Fig. 21). During the transportation, the nitrogen gas or the

m xed gas conposed of nitrogen gas and I PA is bl own against the wafers Won
transportation fromthe cleaning bath 41 to the drying chanmber 42 by the 30
nozzl es 106, 107. Subsequently, upon closing the slide door 72 at the
bottom of the drying chanber 42 (step 1211, Fig. 22), the nitrogen gas or
the m xed gas conposed of nitrogen gas and IPAis blown fromthe nozzles
85, 86 to the wafers Win the drying chanber 42 in the dowward fl ow ng
manner 35 (step 1212, Fig. 23). mgtgq(kp the nodification, the drying
chanmber 43 may be constructed in a manhel “that the nitrogen gas is bl own
agai nst the wafers Wdownwardly fromthe nozzles 85, 86 before closing the
slide door 72. At sequent step 1213 (Fig. 24), it is executed to open the
lid 63 on the top of the drying chanber 42 and thereaf- 5 ter, the wafer
chuck 84 is lowered into the chanber 42 to receive the wafers Wfromthe
waf er guide 43 (step 1214, Fig. 25). Then, the wafer chuck 84 is el evated
to unload the wafers Wto the outside of the drying chanber 42(step 1215,
Fig. 26). :




10 In this way, according to the cleaning apparatus 27 of the

enbodi nent, since the drying chanber 42 and the cleaning bath 41 are
separated from each other up and down and constructed so that the fornmer
space can be insulated fromthe |atter space by the slide door 72 and the
respec- 15 tive processes are carried out separately by the closing
slide door 72, there is no possibility that the drying chanber 42 and the
cleaning bath 41 nutually exert a bad influence due to the chem cal and so
on. In addition, ‘since the arrangenepi/a%gpms the drying chanber 42 and the
20 cl eaning bath 41 to be designed und&r respective conditions

i ndependent of each other, it is possible to optim ze the cleaning process
and further mniaturize the cleaning apparatus 27 because of the enhanced
degree of freedomin the process design. For instance, in order to finish
of f 25 the drying process quickly, the drying chanber .42 nmay be provided
with the panel heaters 103, 104 for heating the interigs of the chanber 42.
Or again, the atnosphere iqs§ 2 dn/}wy hanber 42 may[Hff repl aced with the
| PA whil e cl eaning the wafer \F he c cani ng bath 41lfins&iew of 30

the pronpt drying process. Fupgfer, since \he yi ng q

mniatur- ized in conpari m//'/v é
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apparatus where the processing bath and the drying chanber have been
accommodated in one chanber, it is possible to 35 carry out the drying
process nore effectively. Furthernore, since in the drying process, the
apparatus is constructed so that nitrogen gas is ejected against the wafer

W.t o bl ow -20- away the rest of processing liquid on the surface of the
wafer W it is possible to do the drying process efficient- ly. Now, it is
noted that the present invention is not 5 limted to the

above- nenti oned. enbodi mrent and varigys ?Q?nges and nodifications may be
made within a scope of concept of th é? ~ For exanpl e, although the
nitrogen gas is used as the inert gas of the above-nentioned enbodi nent,

ot her inert 10 gases, such as argon (Ar), helium(He) etc., may be used
as a substitute of the nitrogen gas. It is obvious that the heating of
these inert gases allows the drying process to be carried out nore
effectively. Wiile, needless to say, they do not have to be heated.

73




15 Al t hough the I PA is enpl-oyed as a water-sol uble organic sol vent
havi ng an function to decrease the surface tension of pure water with
respect to the object to be processed in the enbodi nent, the |IPA may be
repl aced with other organic solvents, for exanple, ketonic kinds (e.g.

di-et hyl 20 keton), ether kinds (e.g. nethyl ether, ethyl ether),

mul ti charged al cohol (e.g. ethylene glycol) or the |ike. Al though the

chem cal treatnent using the m xture of HF_/ H20, the rinsing process using
the pure water and drying process arégeédﬂﬁted in the cleaning apparatus 27
25 in the above-nentioned enbodi nent, it should be understood that a

cl eani ng apparatus for and a nmethod of executing at |east the drying
process and one or nore other processes will be included in the scope of
the invention. For exanple, the chem cal process using the m xture of HF /
30 H20, the rinsing process using the pure water, the-chem cal process
using the m xture of NHAOH / H202 / H20, and the chem cal process using the
m xture of HCL / H202 / H20 etc. are applicable to the above other
processes. Accordingly, of course, the cleaning apparatus of the invention
may be 35 constructed so as to carry out ,for exanple, the chem cal
process using the mxture of NHAOH / H202 / H20, the




-21- chem cal process using the m xture of HCL / H202 / H20, the chem cal -
process using the m xture of HF / H20, the rinsing process using the pure
wat er, and the drying process. Although the above-nentioned enbodi nent is
one exanple 5 of the cleaning apparatus of the invention in association
wkth a cl eani ng equi prent having the processing baths in processing order,
it is possible to use the present cleaning apparatus as a stand al one type
apparatus. In this case, for exanple, it is also possible to construct the
10 stand al one apparatus by connk@t/hgEa transfer section having the

| oader part and unl oader part with the present cleaning apparatus. In
addition, it will be understood that the object to be processed is not
limted to the sem -conductor wafer of 15 t he enbodi nent, so that a LCD
substrate, a glass substrate, a CD substrate, a photomask, a print
substrate, a ceram c substrate or the like is applicable-to the object to
be processed by the present apparatus and nethod. As nentioned above,
according to the cleani ng apparatus 20 of the present invention, since
it includes the processing 85

101 102




bath for storing the processing liquid in which the object is i mersed; the

dryi ng chanber arranged above the process- ing bath and provided with the

openi ng which is disposed between the body of the drying chanber and the

processi ng 25 bat h and t hrough which the object is transported, the

openi ng bei ng capabl e of closing; the transporting nmeans for transporting

t he object between the processing bath and the drying chanber through the

opening; and the first blowi ng nmeans arranged in the drying chanber, for

bl owi ng 30 the gas containing the inert gas agai nst the object, the

obj ect has no possibility to receive a bad influenced fromthe chem cal

treatnment during the drying process. )Q/%qgition; with the enhanced degree

of freedomin the design, it is pos!ible t0 i ncrease a speed of the

cl eaning 35 process and further mniaturize the cl eani ng apparat us,

whereby the drying process can be executed nore effective- - -22- y.

Further, according to the cleaning nethod of the present invention, since

it includes the steps of ( a)

CLOSE SLIDE DOOR & 1201

OPEN LID
1

DELIVER WAFER _~1202

IN DRYING CHAMBER

' )

CLOSE LID &

OPEN SLIDE_DOOR 1203
1

LOWER WAFER INTO 1204

CLEANING BATH
Y

CLOSE SLIDE DOOR 1205

/

CHEMICAL 1206

CLEANING 1 '
7 MAKE DRYING CHAMBER | __1o0g

WATER | 1007 IN VAPOR ATMOSPHERE
CLEANING

OPEN SLIDE DOOR 1209

ELEVATE WAFER TO  |__4o1g
DRYING CHAMBER

Y

CLOSE SLIDE DOOR 1211
Y

BLOW DRY GAS 1212

i

OPEN LID ——1213

1

DELIVER WAFER IN 1214
DRYING CHAMBER

¥

UNLOAD WAFER OUT
OF DRYING CHAMBER |~ 1215 FIG. I3




i mrersing the object into the processing bath f.or storing 5 " the
processing liquid;, (b) transporting the object fromthe processing bath to
t he drying chanber arranged above the processing bath through the opening
whi ch is capabl e of opening and closing; (c) closing the opening after the
obj ect has been transported to the drying chanber; and (d) 10 bl owi ng t he
gas containing the inert gas against the object, the object has no
possibility to receive the bad influenced fromthe chem cal treatnent
during the drying process. Further,dﬁzgpg o0 the enhanced degree of freedom
in the design, it is possible to in S speed of the 15 cl eani ng
process and further mniaturize the cl eaning apparatus, whereby the drying
process can be executed nore effectively, too. Further, according to the

ot her cleaning nethod of the present invention, since it includes the steps
of (a) 20 i mrersing the object into the processing bat- or storing
processing liquid; (b) transporting the object frg h essing bath to
t he dryi ng chanber arranged above the processin at h rough an openi ng
whi ch i s capabl e of opening anqéglosing; (c) blowhgg the gas containing the

25 inert gas agai nst the obj nd (d) c the opening after the
obj ect has been transported to th yi ng
' 42
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chanber, the object has no possibility to receive the bad influenced from
the chem cal treatnent during the drying process. Further, also in this
case, owing to the enhanced 30 degree of freedomin the design, it is
possible to increase a speed of the cleaning process and further

m.ni aturi ze the cl eani ng apparatus, whereby the drying process can be
executed nore effectively, too. -23- What is clained is: 1. A

cl eani ng apparatus for cleaning a object to be processed, said apparatus
conprising: a processing bath for staqring processing liquid in which said
object is imersed; a drying chanbe/fﬁrfdﬁged above sai d processing bath
and provided with an opening which is di sposed between a body of said
dryi ng chanber and said processing bath and through which said object is
transported, said opening being capable of closing; transporting nmeans for
transporting said object between said processing bath and said drying
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t hrough said opening; and first blow ng neans arranged in said drying
chanber, for blow ng gas containing inert gas against said object. 2.

A.cl eaning apparatus as clained in daim1l, further conprising second

bl owi ng neans arranged between said process- ing bath and said drying
chanber, for blow ng said gas containing said inert gas agai nst said object
transported fromsaid processing bath to said drying chanber. 3. A

cl eaning apparatus as clainmed in Claim1, further conprising heating neans
arranged in said drying chanber, for%gt/ﬁg sai d object. 4. A

cl eani ng apparatus as clained in dé erein said first blow ng neans
bl ows said gas containing said inert gas over said object froman upper
section of said drying chanber in a downward flowi ng manner; and further
conprising: discharging neans for discharging the gas blomn out fromsaid
first blomnng means froma | ower section of said
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dryi ng chanber; wherein said discharging neans includes an exhaust port

t hrough which said gas is.discharged fromsaid drying chanber. 5. A

ct eaning apparatus as clainmed in Caim4, further conprising rectifying
means for conmunicating with said exhaust port and having a plurality of

i ntake ports for introducing said gas which has been bl own out from said
first blowi ng neans, through a | ower section of said drying chanber. 6.

A cl eaning apparatus as clained in daiml or 2, wherein said inert gas is
ni trogen gas. 7. A cl eani ng apZ$f9xd§ as claimed in daim1l or 2,
wherein said inert gas is heated inert g}‘j . 8. A cl eani ng apparatus as
claimed in Caim6, wherein said gas containing said inert gas is a m xed
gas conposed of an organic solvent and inert gas. 9. A cl eani ng
apparatus as clainmed in Claim6, wherein said gas containing said inert gas
is a mxed gas conposed of an organic solvent and heated-inert gas. 10.

A cl eani ng apparatus as clained in O ai®6®1, wherein said processing liquid
stored in said processing bath is

85 86
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a deaerated rinse. 11. A cl eaning nethod of cleaning a object to be
pro- cessed, said cleaning nmethod conprising the steps of: (a) inmersing
said object into a processing bath for storing processing |iquid; (b)
transporting said object fromsaid processing bath to a drying chanber
arranged above said processing -25- bath through an opening which is
capabl e of opening and closing; (c) closing said opening after said object
has been transported to said drying chanber; and (d) bl ow ng gas contai ni ng
i nert gas agai nst said object transpertegdsi nto said drying chanber. 12.

A cl eaning nethod of cleaning a obj'ect” t‘c”be pro- cessed, said cl eaning

nmet hod conprising the steps of: (a) imrersing said object into a processing
bath for storing processing liquid; (b) transporting said object fromsaid
processing bath to a drying chanber arranged above said processing
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bath through an openi ng which is capabl e of opening and closing; (c) -
bl owi ng gas containing inert gas against said object; and (d) closing said

openi ng. 13. A cleaning nmethod as clainmed in Claim1l or 12, wherein,
prior to said step of (b), said drying chanber has been filled up with an
at nosphere of an organic solvent. 14. A cleaning nethod as clainmed in

any one of Clains 11 to 13, further conprising a step of supplying gas
contai ning an organic solvent into said processing bath, prior to said step
of (b). .
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