e | APPARATUS FOR AND METHOD OF 1920134 -0
CLEANI NG OBJECT TO BE PROCESSED : BACKGROUND OF F@@q,f
| NVENTION 5 The present invention relates to a cl eani ng appar at us

and a cl eaning nethod, by which objects to be processed, such as

sem conductor wafers and glass substrates_for a LCD (l'iquid crystal

di splay).unit etc., are imersed and ~1=¢leaned in chemcal and
subsequently dried. 10 For exanple, in a cleaning treatnment of a

manuf act uri ng process hehaRaATH ?Bgd%lﬁbofm?ﬁﬁbCSF such as LSI etc.,
or

various cl eaning apparatuses are e(rB)I oye renovi ng cont am nant s
on the surfaces of the serfeRARIRG @#BIRGRrBO BE PROGRFHED as particl es,
organi ¢ contam nants, nmetallic 15 i mpurities and so on, and for

etching the surface of the - f LD te in this specification, the
sem conduct or waf er (s) i L r(s) for short,
her ei naf Ber. Abdlee abresent| éamengiappaeittesoftc’ wetdléyming appasatis

into wide u n : %mﬂ.& t ol 0, Lhants can
be renoved ef fﬁggt %vecll%%%tlhrg etc wﬁigf (@g}nm;lhﬁl %%O%%h% %%dggnéggéﬁsseé’
processi ng cafiu6R 3t c¥Fpicandiitrtior waferseapdngleshsuhntaagesutornat heD

cl eaning procgssquid crystflSublsiaagt LrRe Ot&l eani apRRraLUS, ahde
wafers to e él eanggl ar e iUbé cted. to a chem cal .cl eaning process 25
, 0

b .
(e.g. armmoni $-SRPESt ABnFhemca SpbgeAnaRtlY A5t ednt | sul furi.c
acid trad8tnent &Hox Jexampleshingactieshingptoestiient of XShiGuPadEurher
etc., and a ' r s_using 1so | . _al cohol r
[ err] CHOH| o%%hggﬁgkgﬁgf\bta_e,é%eéols%cg{)c%%ryldeV1ce’als oléé\npm[s(i[)eé%‘éfe”ed
the | PA, her eVRABLPEE. Figanidry ahpagdtusesearangemphpyedt For | semswing

constructed &entsdPRhiits! BR the sGPEFLSE S RS SURLCURLSELSPA LIRS LPA tO

processi ng bat hs in _processing order and a drying room respectl{ely.
Thus, wi $HCPhe 3oy E2EEEA§EMENtOTIRSR ch COPSERL SRR St hkie
the waf @ i n fhpukstdbseand 30 getandIfRs uaRETig/ alhe Furfdd@msseghen the

Phocess! "0, ooklEfad SO4ES, Wb UG Ml e 0T BRIl e

) 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 abdve

20 contaminants can be removed effectively, the 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 cleanirng apparatus, the wafers to

be cleaned are subjected to a chemical cleaning process

25 (e.g. ammonia treafhent, hydrogen fluoride 'treatmenti

sulfuric acid treatmgnt etc.), a washing cleaning process

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

alcochol [ (CH,) 2CHOH] or the like. Note, the isopropyl

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

30 cleaning apparatus is so constructed to supply the

chemicals, the pure water and the IPA to processing baths

in processing order and a drying room, respeétively. Thus,

with the above arrangement, a batch processing method where

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

35 immersed in the processing baths and dried in thé drying

room, comes into wide use.

However, the provision of the processing baths and the



- 2- drying roomfor each process causes the apparatus to be
| ar ge-si zed undesirably. In addition, because of a | ot of

opportunities for transporting the wafers in the apparatus, i n ot her
wor ds, being exposed to atnosphere, thereis a 5 great possibility of
the particles' sticking to the waf ers. Therefore, in

e.g. Japanese Unexam ned Pat ent ““Publication (kokai) No. 64-81230
and the sane No. 6-326073 etc., there are proposed cleaning

appar at uses '@rﬁﬁﬁa ook b Eps a?éthPoa?éQ&eééhEst%Es appdrhi#asdred nge room

are formed one t he above-nenti oned chem cal process
and dryi ng pr%%’é%% %&-ée@a‘ll? 6516%?1Yn Theadpbbier, hegpuse of a Igi\Rf one

exanpl e of t ﬁiﬁﬁiﬁiéﬁﬂiﬂ&akﬁﬁﬁﬁpbﬂtiﬂg the waffitll ieathanapparatus,

representative he .shown cl| eani ng,_appar a conprises a chanber
200 and - ERNEHRER " dOAD SPOVER| HonoRBUEPRBERY| GRESBL 3 X he
chanber 200. greptocesssipiliatywafef Whe fparmllqles‘rrresm:tng tén thee
chem cal 202., % gafter, the wafer Wis pulled up fromthe chem cal
202 and then su ct ed to the drying 20 process using the |[PA etc. at an
upper portion 2 Qre, in chgnBer 2d@panese  Upexapinedov 3Rt oned

dLyl ng FfOCGSlSumh é@tﬂﬁatm&an No.hewege230 taed eths s'9af mhamlﬁld;nf.z/samt
chem cal atnosphere remai ni n er_ area of_ the chanber

exerts a bad %gc’ ri hPPEEnEES é’r?"p%'?@&/\&a ”stf%ﬁpﬁ@rat%e&r FhFIFD %tg
Furt hernore, whiclke therproseasimgdbdthseand rts@edtyimg room racwlfcmds of

the chem cal apd, H%yiagéxpr%eérg&é theo?ﬁéﬂ%—c%[ff&%a i dif 480768 Al s

freedomis restric eanl ng appar at us. re? ore,
it is 30 diandcdrying aaepessaareu@amb%@ oWt | o @Wﬁsp%w :

cl eani ng- pr ocggswsa cmé“ %txﬁfripl@t | of Ghd héléQﬁmQQr Htuses @H- the
Meanwhi l e, in the. dr process us;éggthe above | P etc., it is

general |y exRIREHCR lﬂ’gﬁon’ﬁ?@éﬁs?’ﬁ Heber by using a vacuum punp or
the |i kes Howevahe shoea theal’ding appumeius rmombeisésaaid@a:mmrmmsand

oLt SRkt 1) S0 DEGEUAT A, 1008 T 0

sequent drying cess ar e execu
capacity chamber 200 In processing, a wafer W is firstly 1mmersed

in the chemical 202. Thereafter, the wafer W is pulled up
from the chemical 202 and then subjected to the drying

20 process using the IPA etc. at an upper portion 203 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

25 influence on the wafer W during the drying process.
Furthermore, since there is a need to meet respective
requirements of the chemical and drying processes
simultaneocusly, the degree of freedom is restricted in
design of the cleaning appératus. Therefore, it is

30 difficult to adopt various ideas to realize a high-speed
cleaning process, a miniaturization of the chamber and so
on. Meanwhile, in the drying process using the above IPA
etc., it is generally executed to decompress the chamber
by using a vacuum pump or the like. However, since the

35 chamber in the cleaning apparatus constructed aﬂove, in
which the chemical treatment etc. and the sequent drying

process are executed together, has to have a large capacity



- 3- volune to a certain extent, there are problens to be sol ved
that it is necessary to increase a wall thickness of the chanber in
order to ensure the pressure tightness and a hi gh power vacuum punp
is also required. 5 SUMVARY OF THE | NVENTI ON
Accordingly, it is therefore an object of _the present I nvention to
provi de a cl eaning apparatus and a cleanrﬁq nmet hod, by which an
obj ect to be processed is not subjected 10 to a bad influence fromthe

chemi cal procaﬁauﬁartagatéértaln oot g tREREe §e r?blemsléb [5X %@ Eher

obj ect of the ent jnvention to provi eani ng appara
has a high de dft is ne??%%ﬂ%ﬁ1?% H%%¥3%S%h@r%%%ltEhé¢bﬁﬁs§h@fobPects

rapi dly and lghamber ainrbzdet heoappauabuhid gﬂéssxﬁ@ ﬁ%{ﬁ?éﬁé‘gaﬂﬁt hod
realized by uglgg the cleanln st further object
nv

a
of the presen BRY'on VESY pg%ﬁr6§| adsg EF@HﬁFﬁS apparatus which is

capabl e & reducing a capacity of the chanber thereby to decrease a
wal | 20  thickness of the cha QHEpfﬁvﬁﬁV%% ed for the

vacuum punp, and a cleanlng met ho reallzea Dy UST N cl eani ng
appar at us. Accoydinglyvie dEhéF Sbesefose FWeqmiﬁﬂﬁnoﬂrﬁhmtpnﬂseot

provi de a cl eanw&gtamartﬁ l;ﬁroaﬂdiea £ | @R i i O a BlYs Zond é("hé:EQahian

possible to e te the ces effectively
i s the ot her é%fﬁ%? orYt %gg egglgﬁ ?chesseqnﬁﬁnq9§ éubﬂéﬁﬁﬁﬁg
appar at 49 whi th ias bm{babnﬁluénpe efeoml e chendraldC e dirivay eehgnr ks

on surfaces ofj {01540 It is the other object of the present
i nvention to =y gksge a cleanlng apparatus in which a processing bath

and . a dryi ngtséét|Wap§h§€paﬂm%€tfpﬁmfﬁa:‘chpnehentt Hewemtiom to
prevent ni st ptsvxafe far&ﬂéa&mnd' Eﬁ@%ﬁﬂéﬁrhag LN%Q gh degar?é yaﬁg
chanber thereﬁ% acco apl e dr 35 per f or mance

appar at us, %Téﬁh Y tPe }?i%dt%ﬁ ?El?@ﬁ%r@?%%@%ml

appar at &5. m1n1at931aefMH§ éppﬁnﬂﬁnsﬁltiﬁiﬂIESﬂﬂtaImmﬁﬁﬂﬁﬂb ﬁé@h@@ove'
realized by using the cleaning apparatus.

It is the further object of the present invention to
provide a cleaning apparatus which is capable of reducing
a capacity of the chamber thereby to decrease a wall

20 thickness of the chamber and an output required for the
vacuum pump, and a cleaning method realized by using the
cleaning apparatus.

It is the other object of the present invention to
provide a cleaning apparatus and a cleaning method, by

25 which it is possible to execute the drying process more
effectively.

It is the other object of the present invention to
provide a cleaning apparatus which is capable of preventing
an occurrence of water marks on surfaces of the object.

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

35 performance of the apparatus, and a cleaning‘ method
realized by using the cleaning apparatus.

As a first feature of the present invention, the above-

ch



-4- menti oned obj ects descri bed above can be acconplished by a
cl eani ng apparatus for cleaning an object to be processed, the
apparatus conpri sing: a processing bath for storing processing
liquid in 5 which the object is imersed; a dryi ng chamber
arranged above the processing bath d provi ded with an openi ng which
I s di sposed between a body of the dr@rng chanber and the processing
bat h and t hrough which the object is transported, the opening being
10  capabl e ahestDShéd; objects descrtbaasaebtréneaﬁew Jdlfonﬁﬂ@.m tdyng
t he obj ect bf ween the grocg ng bat h, and. t he dryi anber through
the opening; 2 eaning; \PRALRFNY neRhs ¢ a?*ﬁ?odﬂbrﬁggl Has B%it o
t he 15 dryi nroetesdhad , |ﬂ1®ra@atwttpsexmtﬁrm@msphere in the
processing bath fro y |II|ng
ra",grbagsggﬂg "EafhYeBE SRBIRRE 3Mlessing. 1&@&%

means for frIIrng t he tnDsp
sol vent. 5 higly %h%e‘é%]ﬁlc?e’eﬂ Lﬂrméﬂ@fsﬁdve present invention, the above-

20 nentioned obj e g IW\&%Q ASR WROPUIERA ng pathy 2
cl eaning apparatus_for. ganrng an objec¢t to_ be processed, g{

appar at us conp?dipgovided with an °B?B&B§sWH§;°Bat1ﬁ fjr}rsf’?ts&ﬂ P&tﬁ’ﬁ%’eﬁr ng
liquid in bodﬂnl olf ttee obpeinigi shambersatd Xhe proces.ﬁlldz_l’;)/bﬁﬁhCQﬁfH?er

715 B0 G S Yt o ANAGLAES g bt SR T

bath andl© c%RﬁQﬁ&ﬂPﬁWﬁkﬂﬁ%ﬁE»object i's transported t he openi ng berng
capabl e of closing;, Bhnsportind " MY tifg rac'?l%ooréﬂg'lﬂ.‘l the
obj ect be;t ween t he 1Orocesnsdr ng bath and the dryr ng l.‘r?[arrber t hr dug r
the opening; ©Petween thes?f‘-’@@ﬁ?ﬁbngre%%h fanRd steteemrs@gt [chagRe igmepgh
current of |h&ﬁ9§ﬁp§nfﬁg135 filling neans for filling the drying
chanber with an ' %:n%ﬁp ere_of organrc sol vent As third

feature of the preseﬁt ivent o2 fie %ﬁxﬁﬂ§r°dUClng inert gds® ihto' the
drying chamber in order to prevent an atmosphere in the
processing bath from moving to the drying chamber; and

filling means for filling the drying chamber with an
atmosphere of organic solvent.
As a second feature of the present invention, the above-

20 mentioned objects described above can be also accomplished
by a cleaning apparatus for cleaning an object to be
processed, the apparatus comprising:

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:;

screening means for screening the opening by a
current of inert gas; and

35 filling means for filling the drying chamber.with an
atmosphere of organic solvent.

As a third feature of the present invention, the above-



- 5- menti oned obj ects descri bed above can be al so acconpli shed

by a cleaning apparatus for cleaning an object to be processed, the
apparat us conpri si ng: a processing bath for storing processing
liquid in 5 which the object is inmersed; a dryi ng chamber
arranged above the processing bath d provided wth an openi ng which
I s di sposed between a body of the driing chanber and the processing
bat h and t hrough which the object is transported, the opening being

10 capabl e GherlitHdi)objects describdERAI Iddh BRARI dP Mk dd: htéhdqg
t he obj ect t he processing bath and the dry ;gﬁchanber t hr ough

b
the opening: PY . gfegn*??l@&@%ﬁ%ﬁ%?f@ﬁrfF#FPH@Wﬂu?QH §thak®erani t h

an 15 at nos pheseesedy gadre agalmants @irising: screeni ng neans for
screeni ng the openi rept _of  inert gas; . erein
the screening neansqgﬁ9¥ e§5%9 a£$£h P?rrgForlng gﬁﬁse§§&89dldaﬁﬁg in
arranged 30 aghichgde ahiiettosis timmeated opening, the first door having a

| eadi ng end formed 0 dryin Qﬁ%ﬁﬁ’ezt faen%%@ai a%we nd g&g\ee@,%q y Eof;t%n

exhaust port for, di scharging inert gas he secon oor
| eadi ng %ﬂﬂi??ﬁYﬁﬁF4cW¥ﬁ$o%% ?H%n%?gsvhﬂghrlﬁnélﬁPeﬁﬁdebeﬁM?#na@

i nt ake port f(b’od}heofnﬂjﬁe mlﬂ&leéEQﬁb@rCHhHe%@f r.t&ﬁes?s'im | BEEL %’&8 i's
and %e | eadi.ng end

formed betwee e e.

of the second oor fgg scrggﬁ é&?eé% is Fﬁ?ngﬁgﬁFﬁ H@eoPﬁ81PHé 154s

di schar gt f r empERd e afariosing ; port of the first door is sucked t hr ough
the intake port tra(?;sﬁtﬁ%l%%co?rgaqﬁor ol %r%h%ﬁb%&ﬁ%;at %h t%ﬁﬁ“gﬁt

and 30 second doors rth eature o esen i AV
resides in t hbetweencthgnpPrgcespinathath ﬁndc@bﬁddﬁwénmﬁPhauh?roﬁbrohghhe

first fe&mnrephalh@e third feature, further conprising open and
ATifih foature of CAE:BPESBRENT ehtt o Pes - HBs P pochanbag| Eafingn
apparatds i n MSMM@ witt lergapicneocdfreniie fndst
screening means for screening the opening by a
current of inert gas;
wherein the screening means includes a pair of first
and second doors arranged so as to open and close the
20 opening, the first door having a leading end formed to
oppose the second door and pfovided with an exhaust port
for discharging inert gas, the second door having a leading
end formed to oppose the first door and provided with an
intake port for the inert gas, whereby a current of the
25 inert gas is formed between the leading end of the first
door and the leading end of the second door, for screening
the opening since the inert gas discharged from the exhaust
port of the first door is sucked through the intake port
of the second door, in a closing state of the first and
30 second doors.

A fourth feature of the present invention resides in the
cleaning apparatus in accordance with any one of the fifst
feature to the'third feature, further comprising open and
shut means for opening and shutting the opening,

35 alternatively. )
A fifth feature of the present invention resides in the

cleaning apparatus in accordance with any one of the first



feature to the third feature, further conprises open and shut nmeans

for alternatively opening and shutting the opening, the first open
and shut nmeans in a shutting state t hereof al so sealing the drying
menber of the first open 5 and shut neans. A sixth feature of
the present invention resides in the 6 cl eani ng apparatus in accordance
with the fifth feature, wherein the filling means includes a nozzle
for ejecting gas containing the organic solvent into the drying

chamber, 10 rhheuBeZdf HNYHEH title | SASLHIP bt EiEs I doph SAHE
pi pes of different dianmeters, which engage with each other

h . SO that
respective ci FEURf MRANF aforaRbterRatbfely e ORERANS 2and shntddng other

and WBgeRifg | hehé NGl Pped bhdPERMtdans ninnaaghattihg sdatection
t her eof vvithtg gIUﬁaI&t of _gas oytlets at intetrv Ist a
predet er mi ned “BFEPRACE SRhiTFEHRE ST H¥1 P9 meiidfe 95 HIBVIHEAT PR®An

axi al di bect i andt kbuboheansth a plurality of gas outlets at intervals
of a length shord gfixtn reatlizd &E‘etﬂé_eﬂﬁégéﬁknfﬂvgﬁﬁi&‘?cﬁesg.@es in ffed
seventh feature of the present 1nvention, the above obj ects can be

al so acconpl i Sheanbpda2PpPazaAtHs At RGF¥Kance wildynihry Hhi o) Eertusepe
E)r;ncessed, thﬁhéké%ﬁi ftgx_enEtile.d.fng memrﬂcﬁidu]?é he r$c'5£§§e25 Of(;ér_ejectirrlﬂg)

a transportln t he, obj.ect er ore LoCessl n fom rvin chanoper
1o’ 8 pr boct R LSRR I SrPahae - SSLvadh ot s rint PaRHES, n
chanber 1@hi | ethet abreig thasistingbjodctath\l engtettaroi gsiverbend cautsideon
the drying : : Lde: a: | C L N Lqui d
in the procesgfgggzgfﬁéﬁ%&%gﬁ grl & grt AR eV?%?péné;ﬁgéélg%Pﬁﬁeg%%ﬂfe‘g'td] gfore
processing S° Ehakn ¥espenficveasiacumiesenkbalbrfressi Baepaeh are apargind

subsequent |y Fpemrshfg bBreob) 8684 i n the processing l'i quid;

(c) transporting.the .object after processing fromt.h 5 . processing. bath
into the dryi ngg*%!"r%ﬁ}é}; inside PiPe )19 | |HH9Yg‘qe%‘Pg dii ngPchafbEt with

an at no3pher edbrectionorigeanenfpol wenth andpiluyahjjtyhefobgast cafflets at

processing inintervals of a predetermined distance, whild the outside
pipe is provided, in an axial direction thereof, with a
plurality of gas outlets at intervals of a length shorter
than the predetermined distance.

20 As a seventh feature of the present invention, the above
objects can be also accomplished by a cleaning method of
cleaning an object to be processed, the cleaning method
comprising the steps of:

{(2) transporting the object before processing from a

25 drying chamber into a processing bath through a lower

' opening formed in the drying chamber while retaining the
object by a retaining member carried on the drying
chamber’s side;

(b) storing processing liquid in the processing bath

30 before or after transporting the object before processing
from drying chamber into the processing bath

and subsequently immersing the object in the processing
liquid;
(c) transporting the object after processing from the

35 processing bath into the drying chamber; and )

(d) filling the drying chamber with an atmosphere of
organic solvent and drying the object after processing in



v

t he dryi ng chanber. An eighth feature of the present invention
resides in the cleaning nethod in accordance with the seventh

feat ure, further conprising a step of closing the opening after 5
transporting the object after processing to the drying chanber .

A ninth feature of the present invention resides in the cl eani ng
met hod in accordance with the seventh or” & ghth feature, further
conprising a step of replacing an 10 atmosphere in the drying chamber
with inert gagheb3}9ig chamB&NYi Ng the object before processing from
outside’into the chanber.. A tenth feature of  the
present |nventléﬁlr%%gﬁEg %aFHEe of  thee RTEFE e PN Ok SRS Wt h-
t he sevent h othei ghddnitly mdthaiduia, actordiete wictprilsi Bgveathsfeptuné,
replacing an at npsphere in the dryi er with iner. ase while
exhausti ng anfgfﬁngpherygﬁ%SlW?cﬁ sﬁspcé%%éibéi? o?%g ope #ﬁ Eefhe
obj ect béf or etpanspositangf rde ocbseqta aftert rrocessidryi hg mmlm
An el eventh fgpiurg,0f the present invention resides in the cl eaning

met hod in accordance with the seventh or - ighth feature, further
conprising a st épofthefPatirg ah the Pr%?%%%ph%Y%th°?h%eﬂ+??ﬁgl%hﬁh%er

with inert gagiwbhifig method @xhaldiordgndie airHs RS sdvertie ¢ yédghth

chanber, befoge §5 flfllgge%he dr¥ % chanber gnth t he atng fere o£
or gani c eher A FREPFER* PRat Br 5672t n@" prERnt<ti¥entfon
resideslbn atmokphekreaningheetdiyiing cbambeanwéthi tinertte gaa/.eribdaf@re

ei ghth featur UCH% ﬁ%nert o bheo ﬁéegréégssfﬁ&tfyah:3@t51 @NPhES! Ple@

step of intro s into t chanmber recovering
the drying chﬁﬁﬁéﬁgo¢héﬂba¥nnspherlc pressure while deconpreSS|ng t he

dL yi 39 chamber, A/\'E:%E&hnfeaturéhéfsﬂlﬁ)@'ﬁr@éerﬂﬂeiﬁvétaﬁléwri‘é@l&@@ igcewer of
the drying cha

a supply vol ufit 3f’lflﬁemle% P ndglgna%%% l%?:n%efrﬁ.}%urtg}ele:{%eg&er}gg Ol‘l’]gg f? grat 99

passes. 15 feaBurki rt femthereatumpritine arestep i ofenteplacEsgdesnin

- 8- atmosphere in the drying chamber with inert gas while

exhausting an atmosphere in the drying chamber, before
bringing the object before processing from outside into the
drying chamber.

20 An eleventh feature of the present invention resides in
the cleaning method in accordance with the seventh or
eighth feature, further comprising a step of replacing an
atmosphere in the drying chamber with inert gas while

exhausting an atmosphere in the drying chamber, before

25 filling the drying chamber with the atmosphere of organic
solvent.

A twelfth feature of the present invention resides in
the cleaning method in accordance with the seventh or
eighth feature, after executing the step (d), further

30 comprising a step of introducing inert gas into the drying
chamber for recovering the drying chamber of an atmospheric
pressure while decompressing the drying chamber, wherein
the supply of inert gas during the recover of the drying
chamber of an atmospheric pressure is controlled so that

35 a supply volume of the inert gas per unit time iﬁcreases
as time passes.

A thirteenth feature of the present invention resides in



t he cl eaning nethod in accordance with the seventh or ei ghth feature,
wherein the step (b) conprises the steps of : executing
chem cal cleaning of the object; 5 executing water cleaning of the
obj ect; and executing ozone cleaning of the object after the

wat er cl eani ng. A fourteenth featyre of the present invention
resides in the cleaning nmethod in atcordance with the thirteenth 10
feature, wherein the step (b) further conprises a step of executing

addi tional watfr GlEaMN ¥y OhelthBd0bi£ChcablahnERE with tRZONRVIRANI HI-
According to the first feature_of the invention, ow ng to the current

of inert gas BiEBEh FGAERt AbeRelimdhes stem e rcmREN2LS NP pREERY, it
i s possible tgsprevent the entering of chemi cals fromthe processing

bath to the dr%inﬁtchanbgr..Fu thgé since tgﬁ?f rthcgning process in
the next processingBarHEEAR 5REBF Ephr EUSTRT TS The™BF yPREESY  process is
executedd it is posekbbutingi wptevecléanimhipof £e objectheand| eani ng
apparatus. ~Additi ogalbeing! Wnd Ne1eaning! GENOMENELILLEVS dis. dEyng

g e desi gned under

chanmber and the processin bath to respective
condi tions i nH@perndeAeaning. of each other, it is possible to optimze the
cl eani ng P20 GRS tiach thUEEREhr 81 Hf ANY IR I §hoaALNEn aPES AbYSinO

because of the enhanced. degree. of, freedomin the proces desi gn

Nor eover . si nERSt FASHIGRE nBREPSHed Br PERGERERES Wi i) thRs ERETROFRER of
the dryiing chfebeurép bhheredliceHe step (b) i Supbsrbtempoisesiuzestépe oAl |

t hi ckness of ' ‘4 n - Pro | 1. LS
required to S%Qgc‘g%%%%%%lstlt%%%g? ;s/* :i:ﬁg g%%%ler?é vﬁcﬁe ﬁ%{ep%ﬁg%tﬁg' %%%%Irt %h%he

at nospher e of oehmreoedannhéngol vent. In addition, it is possi bl e to make

the deconpressi QQeaMatdlAdietd OMPONEFLE FeatuN@CHE MY Pavention, LRI Ng
to the second feature to the fourth feature of 35 . the invention, owng to
t he provisionthtﬁﬁ% SUFEeRFngT 1nenk,A@s Eﬁﬁ%ﬁﬂﬁngr?ﬂeﬁ3ﬁéﬁqﬁ??@ t he

current 1bayer chamber tbowart ghe, openisgpossi bsepbdssiblectotbeepentesseéng
gﬁggber at th%mé 5%1ngalo%r88gs“%fzﬁésf ot;rqnhethe px:O%eSSing ba&rlo@ot héhgryl "

drying chamber. Further, since the forthcoming process in

the next processing bath can be prepared while the drying

process is executed, it is possible to improve throughput

20 of the cleaning apparatus. Additionally, since the

arrangement allows the drying chamber and the processing

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

25 because of the enhanced degree of freedom in the process

design. Moreover, since the above-mentioned arrangement

allows the volume of the drying chamber to be reduced, it

is possible to reduce the wall thickness of the drying

chamber and the processing bath when it is required to

30 decompress the drying chamber while filling up with the

atmosphere of the organic solvent. In addition, it is

possible to make.the decompression with the low-powered
vacuum pump.

According to the second feature to the fourth feature of

35 the invention, owing to the provision of the séreening

means for screening the opening by the current layer of

inert gas, it is possible to screen the processing bath



object, so that the entering of chemcals fromthe processing bath to

the dryi ng chanber can be prevented. According to the third
feature of the invention, when 5 closing the opening by the first and
second doors, the cl earance between the first and second doors can be
screened by the flow of inert gas. Accordingly, it is possible to
prevent an invasion of the chenical atnospfiere from the processing
bath to the drying chanber, 10 furthernore. According to the
fourth feat urecpbm! e | AMPING Thanbbr! B the ch&afeaﬁ“ﬂré!% si‘i?&“foLOEhe
openi ng and shu%tlng t he openi ng of the dryin | t

possi bl e to scPBéfiCthe 8Pyi HgRt thecﬁ%ﬁﬁ%?‘ﬁ?oﬁﬁih@hﬁmbeéé§|nﬁrﬁﬁthtbﬁ t he

time of dryingptbeeabingobhent tosehéhatyihg ehimbér dginNget Géﬂtﬁ&
process is [ subj e d bad . nfl uenc rived fromthe
chenicals in the r|5\5?}:oceas/lsl? { {:ﬁe thi28%e SAEHERI gtg’c? FRYSHHLIR £ R e of
t he i nven®i on, cbgsing t}y%prapamm@ bire theyifigrsiended Secontihe@qarecesshag
bath in 20 aci@ﬁkaﬁbghtbm&ﬁ thd h%ltrE'Ee Qlflddrélé&gh& h%o%@sectt.:%nt htg'\

obj ect during the dry process _is not subjected
i nfl uences der?QEﬁeF?G YhetbPedilon oF nippEtpantesshagordinglyat it is

Meanwhil e, if possislé I‘Iid’ qﬁ@@,ﬂ aholavagp&lt@foug@ Aerdioal edndfisnepd and

then ejected ipto the drying chanb oug as outlets provided
al ong an axi aIPdl rec?cl 6h o?r%ceSSl??ﬁe BFE}B t lgk?\gul Gr¥d ngaysehpmber,

t endencyl®hat firethéomere. t he gas outl et approaches t he ot her end. of

t he pipe, the a; )Xo eq f as out.l et
becones. 30 Fuﬁcﬁglfraiﬁlgntéawg%&fle %gt%E e?t%%tgatg ngRQ H‘]‘? %‘elron sb% the
tendency thatOR®R BP@s&huthmegas §9FI @Pe@ppllgo@éﬁb§fmté'-lng thet hewereimdy of

t he pi Re tge dOWEHe ﬁiﬁﬁﬁ@b&bﬂb@r?f ifgads possﬁbfé:tt?&i &8t hﬂleg%rﬁ%é et
gets. Accordin i.nvention, since
respective gas&??&v%r %Om éﬁg‘&f’&a"?ﬁ?bﬁ%&%t%r?g? the dodie Sif Sy 1'de on
t he insite ob:pempé, ase (hed jtienezbjerta dxmamegdefxenam‘ybﬁgv\mdefs% iinsi de
pi pe and the g %@gsl h S | i [ he
- 10- char%er thr‘B?P d e‘%s (&)5%'91 ?gfgﬁg é ou&%%[ % &ror?t the
possi bl e to rediRRleHks cﬁﬂf@?%rﬁ@@#ﬁw dreettand

According to the fifth feature of the invention, by

. separating the drying member from the processing bath in
20 a leak-tight manner at the time of drying the object, the
object during the drying process is not subjected to the
bad influences derived from the chemicals in the processing

bath.
Meanwhile, if gas is introduced into a pipe through an
25 end thereof and then ejected into the drying chamber
through gas outlets provided along an axial direction of
the pipe, there would be caused a tendency that the closer
the gas outlet approaches the other end of the pipe, the
less a volume of gas ejected from the gas outlet becomes.
30 Further, in case of ejecting heated gas, there is a
tendency- that the closer the gas outlet approaches the
other end of the pipe, the lower a temperature of gés
ejected from the gas outlet gets. According to the sixth
feature of the invention, since respective gas flows
35 ejected through a small number of gas outlets on thé inside
Pipe are once joined in a space defined between the inside

pipe and the outside pipe and then supplied into the drying



tenperature of the ejected gas anong the gas outlets furthernore. 5
According to the cleaning nethod as the seventh feature of the

i nvention, since the drying chanber is separated fromthe processing
bath, the forthcom ng process in the next processing bath can be
prepared while the drying process i s executed, so that the throughput
of the cleaning 10 apparatus can be"¥Qﬁwoved. Additionally, since

t he. arrangenent allows the drying chanber and the processing

bath to be deéh%ﬁ%fuﬂ%éu }?ﬁ&%cya‘éeoﬁ%ﬁétéi ORS+hQUERERHSD pipe, DL ﬁéCh
other, it is possible to optimze the cleaning process ahd’ furt her
m ni aturi ze thessibasi ndFappedtes 1the pdifferepreshe ighharlddn]iegrd of

freedomin thegeppacatre ofdQ:?riénejé@{:QQV?as_ ShhsRgt Nenabewe NeRtiepsd

ar r angenent gl | ows the vol une of the drying chanber to be reduced, it

i s possibl e tHUFERGEBFRe wal | thi ckness of the drying chanber and the
processi Bg bat h Adeexrdiing $or éhai ckdahbngdOmethHedoapr tbe sbeeditli figathaaber
while filling. yp Wt . h f .t NS spd v

addition, it o5 the qpx%)‘g%tb:l%n_'t S BoEN Ehe géfé%%r g’rss_u Benit %%‘f’lr‘l"eed

| ow power ed fromyibeumyaagssing bath,Addg dfertherning pxpress ebi ukheof

the inventionpekt iﬁr@éessﬂ@??bﬁ'tﬁ t@arsCheehAdih /i WHithardy &fginghe
processi ng bath at the tine of dﬁél n&lt he "obj ect,. sa tt??%lt ihe obéect
during the drPFAGeRF cbesaVeeasp SiBFebhRdtPYaPUL Of ithe GiRRBN:

deri vedibr om appacheniscalcan nHehe ipipansssi Ng Additieidll B0 sindecotléng to
the ninth feature qf Layenti Qn, | I t.he f th
drying chanbe?‘r%asléggﬁ%ggeaaj\/i\nop i e %nglgl ecrlTrﬁnr‘Pee(fh ian’gir_?ag%? %§?§?s%%§t he

| oadi ng of t heabhjtetbe designed uhdetr yeapechivd erondittijonspasdiepeadent

lighten contagg each bSEMEEN 9XYAQN Soskibte OBLeThtdWiie0 ¢HsS BP¥EARRL from
the 35 precedi ng process _ chanber up to the preSent. cl eani ng

appar at us andPFBcPEst ARd EHELRSTuMINIGERIFD thR Slefeing appprptus

Moreovens as bBeatiepl agemhet cthanid drded d freedom in the process

-1- executed agai r)mpleuri ng. the beangg\oqreoj tnqie Qb gct..can _be
started from 38t qe |%g 2 1 ower %x& &n ToOncent T arion PEFRePRat of
the air outsidélows tBepvedibeeofothhodrghng chamber to be reduced, it

is possible to reduce the wall thickness of the drying
chamber and the processing bath when it is required to
20 decompress the drying chamber while filling up with the
atmosphere of the organic solvent. In addition, it is
possible to make the decompression with the low-powered
vacuum pump.
According to the eighth feature of the invention, it is
25 possible to screen the drying chamber from the processing
bath at the time of drying the object, so that the object
during the drying process is hardly subjected to bad
influences derived from the chemicals in the processing
bath. |
30 According to the ninth feature of the invention, if only
the atmosphere of the drying chamber is replaced with
predetermined inert gas prior to the loading of the object
into the drying chamber, it is possible to lighten contact
between oxygen and the object during its movement from the
35 preceding process chamber up to the present éleaning
apparatus and to restrict the natural growth of an oxide

film. Moreover, as the replacement of inert gas to be



time required for |Iowering the concentration of oxygen to 5 its
perm ssi bl e val ue remarkabl y. According to the tenth and el eventh
features of the i nvention, by supplying the inert gas in the drying
chanber whi l e exhausting it, it is possible to enhance an

efficiency in replacing the atnDsphere in the drying 10 chanber wth the
I nert gas. According to the twel Tt feature of the I nvention, it is
possible to prevent particles on the inner wall of the drying chanber

from flying UEx@f:uttlé%' itn %&{A&wﬁhe clehHiﬁSdB‘feC{hteh%t?jéE@ & be

sticking on the object_ atter eaning o rying. According to
t he th|rteentﬁtﬁéﬁﬁﬁréqﬂmt%u??%ﬂﬁﬂﬁﬁYﬂPgtﬁ'l°wer APYIST ngORARNBFBEEON

cleaning for taaf fthat t&f NtRXi derf bulside, iAW ihepsdyaste atsd eshbisen
chem cal and gater cleanigg it.is . Eossible %o [event an _occurrence
of water mark&BR Zedgired FPE 4O¥PTIRE SBFEPRCentration, af BEYESRNE 0t her
f eat ur es 5and ausapEagésséblthalue remavkablyn will becone apparent, and

h
the invention i t@ﬁf&‘;’-’dm r}aéesgﬁ,gaau%ggr Sé;p@@el%%ﬁ o aratudy {;ﬂé

fol |l owi ng Cri t|on an lains, w erence had to
25 attachedlﬁVﬁﬂFh©§'é?Mwﬁqﬂfkylﬁﬂéﬁéﬁréﬂeéﬁhﬂﬁﬁr&ﬂnthﬁ duyd ng Chamber

i nventi on. while exhausting BREEF @ESCBlsPTb@HsiJEléHEtDR%hEﬁce an

Fig. 1is a SCE%HHtIC vi ew of a .conventi onal nhng par%Fg

Fig. 2 is a p&Fsp&eePR v?"éw’iﬁp]f‘artgam & aﬁg‘ﬁ PapysTe J‘nf dAduct or
waf er s, 1ion acchanbhecewinithhtbeeinert gabodi nent of the present inventian;

Fig. 3is a pl ar};’%’éo?&nag ttt':etﬁlaeE'Q%fﬁtﬁpf?a{ﬁh{és oq:'f t%g 1n5égtlgn it.is

Fig. 4 is a |longi cross sectironal fron cleaning unit
of the C|ean|pgsgp§éﬁafg% preyept particles on the 1nner wall of the

-12- driigg SchemBest Febnl Of\Ejrixl\GI R E{roa:%esefﬁéﬁealga% delows
view of the cleaning it ol Hfto Yhna stioxfld of '8nd RELRRECULYELYI o
15 cleaning or drying.

According to the thirteenth feature of the invention, by
applying the ozone cleaning for forming a thin oxide film
on the object after its chemical and water cleaning, it is
possible to prevent an occurrence of water marks on a

20 surface of the object.

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

25 attached drawings showing a preferred embodiment of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view of a conventional cleaning

30 apparatus;

Fig. 2-is a perspective view of a cleaning apparatus
for semiconductor wafers, in accordance with one
embodiment of the present invention;

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

35  Fig. 2; '

Fig. 4 is a longitudinal cross sectional front view of

a cleaning unit of the cleaning apparatus of Fig. 2;



.

Fig. 4, 5- Fig. 7 is a perspective view show ng the vicinity of

an upper lid of the cleaning unit of Fig. 4 Fig. 8 is a view
showi ng a schematic structure of a lid driving section of the
cleaning unit of Fig. 4 Fig. 9 is a perspective view show ng a
nitrogen gas 10 curtain screening arraqgenent of the cleaning unit of
Fig. 4; Fig. 10 is a perspective-¥iew showing a slide door
arrangenent of the cleaning unit of Fig. 4, Fig. 11 is a

| ongi tudinal cregg SechiOndorHsV1shgWtigiihal crigsSkideidaql aipangement
of Fig. 10; . Fig. 12 is_a perspective view showi ng a wafer guide of
the cleani ng %heY of F€3.0h$anlng unifief Higi 43 perspective view show ng
nozzles and - rFigeXlRAUH PPdregictike lieaniofy thel tlehnkng uAit20f

Fig. 14 is a ¥jem1 or explanation of an operation of rectifying
plates of the"tPeadhing unit of Fig. 4; Fig. 15 is a flow chart of
an oper abi on of Rilge 7 is zcipemsipeghiviea vifewFishowing the vickpgtylefis a
schemati c vi SQSM@ g e, ep t] ; ChEANI unit of Fig. 4,
correspondin§¥%o_a s?e%ia o?.€§%0?9%?ﬁ%$%§u?%§héf.ﬁﬁf- Qg . 17 is a
schematic vi ew $H@ni &y ithe JpeMasherigy 2 schemriig sixPREUGRI PToR Fig. 4,
correspondi Nng11®@ drs¥eRg sectidAOZf Ofh&l @led®inglunit of iKigl&ijs a
schematic viemlihomﬁgp.the o] eratiqp of _. ht e cIeanL% uni t of
corresponding t 68 steg® @ PEERSS SV VeV S 0WIng 2 nﬁiSngg P85,
schemati@ vi eensbaim ngecréenopegratranmgahent of t ke odlsaming umit off Fi g.. 4,
correspondingFig agstep 35 1404 of Fig. 15; Fig. 20 is a
schematic view Showl ng the operation of the cleaning unit of Fig. 4,
correspondi ng t@ig-sﬂ%bls a perspective viemypshewipgga §g?de door Fjg: 21
i s a schenatigr¥hRYenW 88 the OPSARIAONENDE of Fidghes gl eaning unit of

Fig. 4, corresponding.tq a ste 14Q6 of Fig.. ; .
g ' pF&g. ql %s a lg%gitudina cross %ec%?bnal view showing

Fig. 4,

15 the slide door arrangement of Fig. 10;
Fig. 12 is a perspective view showing a wafer guide of
the cleaning unit of Fig. 4;
Fig. 13 is a perspective view showing nozzles and
exhaust ports of the cleaning unit of Fig. 4;
20 Fig. 14 is a view for explanation of an operation of
rectifying plates of the cleaning unit of Fig. 4;
Fig. 15 is a flow chart of an operation of the
¢leaning unit of Fig. 4;
Fig. 16 is a schematic view showing the operation of
25 the cleaning unit of Fig. 4, corresponding to a step
1401 of Fig. 15;
Fig. 17 is a schematic view showing the operation of
the cleaning unit of Fig. 4, corresponding to a step
1402 of Fig. 15;
30 Fig. 18 is a schematic view showing the operation of
the cleaning unit of Fig. 4, corresponding to a step
1403 of Fig. 15; '
Fig. 19 is a schematic view showing the operation of
the cleaning unit of Fig. 4, corresponding to a step
35 1404 of Fig. 15; ’
Fig. 20 is a schematic view showing the operation of

the cleaning unit of Fig. 4, corresponding to a step



5 Fig. 22 is a schematic view show ng the operation of t he
cleaning unit of Fig. 4, corresponding to steps 1407 to 1411 of Fig.
15; Fig. 23 is a schematic view showi ng the operation of t he
cleaning unit of Fig. 4, corresponding to a step 10 1412 of Fig. 15;

Fig. 24 is a schematic view show ng the operation of t he cl eaning unit
of Fig. 4, corresponding to a step 1433 of Fig. 15; Fig. 25 is
a schematic view show ng the operation of 15 the cleaning unit of Fig. 4,

correspondi ng S . 1414 of Fig. 15; Fig. 26 is a
schemati c vievig%%W?%gﬁ%%é peration of . the cleaning unit of Fig. 4,
correspondi ng t oFigep@114k5a schematigl view Bhgwing: the operafigns2eljs g
schematic viewshouf Qo ile QRPESLE L@l "4, codfEsEdBidddin tstidp Fig. 4,
correspondi ngvﬁlgga&is%%n_g& 1418 of %i g. 1%? £ F?g. 28 is pa
schematic vi ent4d®vwhgridie dPération of the cleaning unit of Fig. 4,
corresponging toragst @p 3% a kbhemaftild FiekbSshowing thbi gpe2ftiisnaof
schematic vi ew show ng the operat Lop. of the cl eani ng. uni i 4,
correspondi ng £ a&?%‘blng ug’lﬁz‘bfo 1g gt 1%?rre5p°néﬂl‘—q gt.° :riu?)éellss); aﬁi(537
rel ati onshi p besweehl aohl BSgi ng5vol une of 30 nitrogen gas required for
recovering the dgying [ sch i A ALRERNERLC tRee PR taBd BESSI Ng
R0 2 A sghenafy S Fe 3t

time at the step ‘ ) : is a perspective
view of a noditheagleanbratpeit of Kigr ofencHaEeRRRAT o Sk orff

arrangengpt of1519. 00 F8§. 15; DESCRI PTI ON OF THE PREFERRED.
ENVBODI MENT . One, enbodi nent of_.the .present .i nvention w ll be
- 14- descﬁlﬁede?\ﬁ & PeSSRgTRrYS V&reéiwsﬁ‘é’&mg the OPREASEOBY OF |, we

now descri be atiséeabéagiagpanatusffPig. 4, corcespondimg comcucie®pP waf ers,
as an exanpl e %91§hgth%$e 15. invention is applied. Note, through the
the

descri ption, sent condlctor wafer(s) will be also referred as
"waf er(s)", Fig. 25 is a schematic view showing the operation of
15 the cleaning unit of Fig. 4, corresponding to a step

1414 of Fig. 15;
Fig. 26 is a schematic view showing the operation of
the cleaning unit of Fig. 4, corresponding to steps 1415
to 1417 of Fig. 15;
20 Fig. 27 is a schematic view showing the operation of
the cleaning unit of Fig. 4, corresponding to a step
1418 of Fig. 15; )
Fig. 28 is a schematic view showing the operation of
the cleaning unit of Fig. 4, corresponding to a step
25 1419 of Fig. 15;
Fig. 29 is a schematic view showing the operation of .
the cleaning unit of Fig. 4, corresponding to a step
1420 of Fig. 15;
Fig. 30 is a relationship between a blasting volume of
30 nitrogen gas required for recovering the drying chamber
of an atmospheric pressure and passing time at the step
1417 of Fig. 15; and
Fig. 31 is a perspective view of a modification of the
nitrogen gas curtain screening arrangement of Fig. 9.
35 )
DESCRIPTION OF THE PREFERRED EMBODIMENT

One embodiment of the present invention will be




hereinafter. As shown in Figs. 2 and 3, the whole cleaning apparatus 1
conprises a |loading section 2 for acconmodati ng the wafers before

cl eaning in blocks of carriers, a cl eaning section 3 for cleaning the
waf ers, and an 10 unl oading section 4 for picking up the wafers after
cleanlng and dried in the section 3 into the carriers C every
predet er mi ned number of in blocks of casstftes. Thus, t he cl eaning
apparatus 1 of the enmbodi nent is constituted by three processing

zones. 15 Arra oadl 29 ;se¢ n are a transporting

st and- by part e%rﬁr%‘gﬁ” n@é efl TR | ersé a&' nr?gaw ng predeterm ned
nunber = (e.g. Fiestyofiadl,skeenoy desiribe apcdekadmiongpraratys for
accomodal ed_tHeLelhd G JARARAN Ghfers, WIS R@md URRhiln ab a

| oader part 7 carries 20 out _a pi cKi ng- ug er tion of .t he fers
fromthe carrllé?‘@ntlon 5is gaPRl ek niobper SPFERIB! the FREdPPant

flats 5 Of ééﬂﬁd&?&tﬁ"c‘tox‘aﬂgf@r@g)ﬂﬁim wpedial Q&fé&&'eﬂhesntmr 0$)",

waf ers. Furth oadi ction S prov h arm
8 whi ch transslﬁ—‘i%‘ &&ar BgeFEO‘S“ an%ﬁi%a\?e a??e%’betg‘n I%g’é)&ed c%leaar}’ trﬁe
outsi de by a tappespeadnisi Agcompoises ca ,loading seditdonr anEpvra¢epmmedatiing
part 6 and al %ge%st h?ﬁfor LEPOSRORG | NG S‘b%%k*&y BEr lofr@idled NE 5

| oader part 7. eani ng settion 3, three wafer tran fer
units 11clegmingg @@%qrang?edfeﬁ t RESRRLRY sF’a% (FHFersi g0

Fig. 2) P thesesddong 3.sediiilch a4p|ﬁd>f\9 ;ﬂcﬁ@rﬂgt Iu§> deﬁeneﬁb.fers @rfﬁeh.e
back side of the sectlon%thro t|t|on wal |
9

vari ous tanks $4F2REREr #P ‘a%°“ 1n§aCﬁL§S % em ca s and
vari ous pi pes.every pred@tetrh@neahemﬂmnobf tie hlolckadpfigcsesetbes 4 Thed udes

an 35 U 0aG8le Pl dardihd Oa{ap;?é?xca%ﬁgdﬁ%f‘gcﬁé‘eeﬁﬂ?éﬂﬁeﬂ SUbrdts tuted L he

cl eani ng section a transporting stand-by part 16
for causing tfm{c’dw&%rsrfscw-’ewq HEOWRE er s to stand by

and be tyansport@d Lagkel oM and Qo&&i‘ﬂ@f YecHi®n 2 ard?af Airddsspoirg ng
the carriers 5 between t he unl oader art 15 and the trapsp rt|n

stand- by part S9ggnd-by pargot b t FiIGeantRYSEPparE T SES urPhe des
a b5 carriqsréd@ﬂéfﬁiné@ct inifbE Whiiebhgt r arsgoritys-fiihes casheets) of 5

enptied in the ééﬁ ea SeCtlférs aglgﬁﬁéggééﬁ éﬂégggﬁ”to be transported
- thereinto and stand by and a loader part 7 which carries
20 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 numbexr of
wafers. Further, the loading section 2 is provided with a
transfer arm 8 which transports the carriers 5, which have
25 been loaded from the outside by a transporting robot etc.,
to the transporting stand-by part 6 and also between the

transporting stand-by part 6 and the loader part 7.
'In the cleaning section 3, three wafer transfer units
11, 12, 13 are arranged on the front side (this side in
30 Fig. 2) of the section 3, while a piping area 14 is defined
on the back side of the section 3 through partition walls,
for housing various tanks for reserving processing liquids,

such as chemicals, and various pipes.

On the other hand, the unloading section 4 inc%udes an
35 unloader part 15 for accommodating the wafers cleaned in
the cleaning section 2 in the carriers 5, a transporting

stand-by part 16 for causing the carriers 5 with the wafers



section 18 is equipped with a carrier conveyer 19 arranged above the
cl eaning section 3, a carrier stock section 20 for receiving the
enptied carriers 5 fromthe | oader part 10 7 of the | oading section 2 by
means of the transfer arm8 and stocking the carriers 5 with and

W t hout the wafers, and a not-shown delivering part which receives
the enptied carriers 5 fromthe car¥ier conveyer 19 by neans of the
transfer arm 17 at the unloading section 4 and delivers the 15 enpti ed

orovi ded %iﬁ thﬁt?“”{"’@%e‘{m" ¥d cdpsperted thabSrfof NS $abSER- Aet
| oader part 71 af(qmctkransport;;x;gintlp@ tagrieng l5atliet2@a‘mrt1m eanlogdend
drying a waf epart 15 ﬁh&ckhgthEnEBSr%QQSrsﬁéﬁasﬁfrpﬁfttlél a Chenlcal

cl eani ng 20 b for _remv urities, _such as ani c

cont am nant s, WS{O%GH c‘il’r?puf"ll??@%nﬁar??%gg%t‘b? the flypkber 11‘015 efhed
surface &f theamaier byansfag bhettbeni8awlicluUthansportfStiednN@dttiers

hydr ogen per oxi / cleanln 24 for

ci eaning the vvagﬁP é?‘eane Qﬁ%n ltq:g%%@ saeb:' @h°b’sz Ve Ib{fr%r\/\gf%IFSé%

cheni cal cl eaffRbioatiB 26 fesuipped withowi cngrn:eeal d:¢l@vemtah$ rmrrmmge@n t he

waf ers by a aboveC R Q:@;'eani‘rl%h s@%t@;o'ﬁ‘ )St ure é?;rxl'igr sﬂé[cgef’ rd&d
Herr]Q a anlgg bath 26 f cleanl n ers c eaned in

t he bat ‘%1°§5r ﬁ?eévbngpﬁ Fapkied aﬁ%F‘%l%"%a?n f&nT—}fe Aozder Heany
i nventi d@ for7refivtheglaadingdeeoti dhe2 VIBy afisaly &F Chedl €dnsfer ahf- 9. 2

m xture of HF/4H aning the.washed ers the r

pure water) apad g@bckﬁbﬁ [Eh eé’ﬁé&lﬁafe?’ Wi Cgﬁﬂ‘té’od% ‘5‘%%%%’&%' and
drying bath 28nd @ mféaﬂhmgl aiedlverlngdpayring«rhmh Steven wed erhes hankisi exd the
waf er transfegappibrd5s fhdm the car:.L\Péle,c&m}é %foggpio ! GRaf 2 o

are interposed bet ween the | oader part eani ng
dryi ng transfer arm 17 at the unloading SectlDPGA and dellﬁg;ﬁ e

bet weeni5he vaﬁjﬂtbé@a@aﬂgl@ﬁéhs%oaadetmm c;ggrt 15. cleaning bath 25,

between the wash,cleanin bath 26. and_t ning unit_ 27, and
bet ween t he chucﬁ’%clt?alanl PG rth 18 prBXi‘ﬂ‘*?S“’éﬁE‘ tﬁ’@ FRORIEN D ar t

15, respecti \eaths Hreserdes frpar thei sndqalﬁ esh@ 9 oatibr Fari3Y are ddagk eg o)
\‘Ef te(r)soggndr |c\:/1|er1:qf&r3rﬁe%ggni%?rls whi cﬁ-par e not 'éh}]éa%%%'%mﬁ% |av%;£€1§rt °

e wafer transfer unit 11; a chemical cleaning
20 bath 23 for removing impurities, such as organic
contaminants, metallic impurities particles or the 1like,
on the surface of the wafer by using the chemicals, such
as ammonium hydrogen peroxide (NH, / H,0, / H,0 ); a wash
cleaning bath 24 for cleaning the wafers cleaned in the
25 bath 23 by e.g. pure water; a chemical cleaning bath 25 for
removing metallic contaminations on the wafers by a
chemical, such as a mixture of HCl / H,0, / H,0; a wash
cleaning bath 26 for cleaning the wafers cleaned in the
bath 25 by e.g. pure water; and a cleaning unit 27 of the
30 invention for removing an oxide on the wafers by a chemical
(e.g. a mixture of HF / H,0), cleaning the washed wafers by
the rinse (e.g. pure water) and drying the cleaned wafers;
and a chuck cleaning and drying bath 28 for cleaning and
drying not-shown wafer chucks of the wafer transfer unit

35 13.
Note, partition plates 29, 30, 31, 32 are interposed
between the loader part 7 and the chuck cleaning / drying



figures. Omng to the provision of the partition plates 29, 30, 31,
32, it is possible to prevent atnosphere of the 10 chem cals from
diffusing into the adjoining spaces. W now descri be structure of
the cleaning unit 27 with reference to Figs. 4 to 14. The cl eaning
unit 27 includes a cleaning bath 41 as a processing bath reserving

t he processing liquids of chem cal‘sl%‘e.g. m xture of HF / Herr]O 15
and the rinse (e g. pure water) and i mersing the wafers to be

processed in ER' ﬁﬂu'kgétw aéﬁ %stﬂdégs%lﬂéyﬁé‘& 24h andCQﬁngEeﬁigcal

arranged above the cf eanin fers
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accommodat es aiuahehgOshie 248 Wi BatweBnOthéi &lvcis f@.@ame;i; \Aﬁ&eﬂﬁy.Wl

carried by th fer_gui Furt her e cl eam th 4
provi ded, %ﬁ 28 “% dgéeofmi°881fatrorﬁallﬂérigf TR ié’s 4 eﬁ% f or
ej ecti ngs parhetponcpiartag PbquBd,f3L,t B2 azaéeaday\tedcsmmslatedopen

t her ei n. The t o i ch
has respecti veB| nj ectal%gin sf)}gﬁ cﬁa%%d{ JHL'&Q"\pjyne(‘??lcaﬁ-‘?ént er vai elé%af:h%\,g a

di st ance bet weafietise %J@FWH@Q mechgpignrs yWharbngrehaod shawnontf thae

Y\@-ferg a”aﬂﬁﬁaﬁﬁés 0w1ndrﬁd)t?4éep%ﬁét§§n4éffﬂﬁef: ﬁdbtﬁ&%no 15t88i P9, t

i qui ds, suc chen ca xture o 0zone. wat er,
bure 30 “wat 3P+ (BN Toi ohtoed REEBIILE do. ARy dm%i et "Ene

pi pi ng apea léhehdwalsnfkbgsdiZfasiing bytswthéhadfoiningopesaesés ons of .

sut thi ng vl vesydGa., 48Decl SULLGBLIG or (RRELALLONZ, Aln 0% PWL 6! N9

val ves 46a, 46b are co own con
predetern1nedrefﬁrﬁgcehﬁpeFlgs 4|h°01€erTbe ple%@hngt%@lbx2ﬂa}¢©hué¢sthe

}Naf erz W it &S cleanitffBaERI @1t OagiSe I LeAdiRY egaauwx@%etmnrgl ngehay
i qui
Addi ti onal | y, PFRCeFRLIRY rHitidis ffe chemigals e‘&nigng"'&ﬁtﬁre of HE1/ H.QbI | ect

bath 4716s pramddedef Qrms@ | @Lld .npuke water) pirﬁt&ﬁﬁﬁeﬂgs:lngwit}ﬁb owvgfétew ng
t he cl eani ng pat ocessing,li col | d by. t he col | ect
bath 47 is Q g&aﬁ’t oé:esg'egs ]‘tn i S c;elullc?ﬁ gehl nq‘i ‘g %o f g/]215‘th'36ro%gh
a switching vahambég 42 porprnged abiove dihes(claaniag bath S t%lmmve

51. In the swhghinge¥al e t#8nspbrtdd from £ha@Ngeda¥iglhsirkhosgirculate the

processinng liquid
The cleaning bath 41 accommodates a wafer guide 43 and

20 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
therein. The nozzles 44, 45 may be constituted by pipes

25 each of which has respective injection orifices formed at
each interval equal to a distance between the adjoining
wafers W aloné‘ the direction of the wafers’ arrangement.
Into the nozzles 44, 45, any one of rinsing liquids, such
as chemical (e.g. mixture of HF / H,0), ozone water, pure

30 water (DIW: deionized water) etc., is supplied from the
Piping area 14 shown in Figs. 2 and 3 by switching
operations of switching wvalves 46a, 46b. The switching
operations of the switching valves 46a, 46b are controlled
by a not-shown controller at predetermined timing. Note,

35 in order to prevent the oxidation of the wafers ﬁ, it is
preferable to use the deaerated DIW as the rinsing

liquid.



collected by the collect bath 47 in the above-nenti oned 10 manner or to

di scharge the liquid. In the swtching val ve 51, it is changed
whether to circulate the processing liquid collected by the collect
bath 47 or to supply the DIWto the nozzles 44, 45, which has been
cooled to the O - a nor mal tenperature ([err]CD degree range, nore
preferably 5 15 J[err]C, by a cooler. Note/~ a danper 52 is di sposed between
t he punp 49 and the filter 50. At the |owernost of the -cleaning

bath 41, an exhaig fioifaily | 1n2thangedobiediahlial B the c1BLAEAISHAGN

l'i quid. Inthesvmtcm val've 54, |t|scane rarn the
processing |i §dird h Gtheba¥hadst 28 Pwltd%% §prnsiellecting fhpl e,

t he drying Chp&b&bs&in@sMﬂqnﬂdkﬁbeﬁE&¢WEK§ 8nd cleanlh\MﬁéﬂH”4§ t ggeeof,

with rect angu R8T AN openi ng ecei ving. and
del i vering th ers‘s1 gt ré?&&@ﬁt\?g ;}?YA%BFOS%Cg' S % ?EE 1% d18n the
upper opeéni ngaQQPtesll saHs eta oitowlgEre gas the t aonzbes ebh) ng5athaoggment

60 d HKE? t 64 d
openi ng GSn 2 ity 3;é%lélggagrrgdea%?%gspﬁgvg%ghfggt%gcéfp yV| nyI

chl ori de) andSPPtFBéWerV%né)l -etEn, thed swhpdaingkyadveo 48 sedit cybinder
at both of thehaﬂbéﬂlOMhﬁﬁhéﬁﬂfﬁd(”clﬁﬁhlate stian pRocédsing. Thysigsuch

a formation of e r|or f t he dry| chanber 42
cl osed by the® ol Cteg g)é’ttoh% i) Feh g?F f&’ PEe M ?P‘ﬁﬁ a
stream 8P ni tiragaergas Bbcdlbbbmgagahesllqhedwatnrshw éwbm:B:’Sng beivg.
turbulent. Coggequgnt r S bl own
agai nst the resp e&?vgﬁm%ers% Qﬂglﬂh%? & Eggﬁgﬁgﬁeonaﬁ yspaé)gss’?ﬁl% in
Fig. 7, an O%%ﬁ&léS"loé-l&Crtﬁﬁig&Y the collect bath 4t qumndte heuprky pthey of

t he upper opemxwgt&ltﬁﬁuhozzlesfumthﬂsnvﬁﬁlcﬁ-mﬁéfbééh|dd%1EaXh89tH§CBaﬂ'S”E
59 are di sposed. on bot h |des %})’et he u openi ng 61,
depressi ng thd P83 EFBEPRG Pﬁ@ n’@a’&e{a m°’§%d€ﬁ%f‘§/raWYh55uch

an arrahgeneniG, |hy izs quedseirbl Hote, a da:ﬁpéﬁnsz idiledSQﬁdwékg B@ﬂa@éﬂxlth’eOf
e Eamer SRS son pAPHLLATSH S by WRBARETLES B biaghisy o
the fixing meeRkhi &k 5928r ee¥hanat opoptatsds 59 wmrtahlgade to draln the
processing liquid. In the switching valve 54, it is changed
whether to drain the processing liquid through the exhaust
20 port 53 or not.
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 closed lid 63 is laid on the upper opening
25 61, while a nitrogen-gas curtain screening arrangement 60
and a slide door arrangement 64 are provided at the lower
opening 62,
The 1lid 63 is made of resin, such as PVC (polyvinyl
chloride) and PP (polypropylené) etc., and shaped like a
30 semi-cylinder at both of the interior and exterior, as
shown in- Fig. 6. Thus, such a formation of the 1lid 63
allows the interior of the drying chamber 42 closed by the
lid 63 to be formed cylindrically, while pPreventing a
stream of nitrogen gas etc. blown against the wafers W from
35 being turbulent. Consequently, the nitrogen gas or £he like
can be blown against the respective wafers W uniformly.
Additionally, as shown in Fig. 7, an O-ring 65 is arranged



10 engageable with the lid 63 closing the upper opening 61. In
operation, when respective rotary driving units 58 operate to rotate
the rods 56 respectively, the junction pl ates 57 are brought into
contact with the lid 63, so that it is urged agai nst the periphery of
t he opening 61 15 firmy. Arranged in the vicinity of the drying
chanber 42 is a lid actuator 66 whi ch®drives to open and shut the lid
63. As shown in Fig. 8, the lid actuator 66 includes a cylinder

68 for rot atl}grg%‘gavo{__hgr \%gzl?ﬁ&?g gg eeﬂﬁflﬁﬁgeEO p,ggnggg lé1d &3q and

anot her cylin for hese rotatin
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operations wlgs bePf&‘@fdﬁc?daﬁ kS Siftions ¥ @icH irottdld Jrad 56 &F 8) .

As shown in Fi the nitro as_curtain s reen arrangenent- 60
conpri ses a m&‘%g@h"b‘éﬂ ‘éﬁﬁﬁggfs'g g? ggg Junc éﬁB R %ltfaf’ogr’gn WEE ke

part 59bi@hi crem_r;aag@mpbsedltb 8he likdchB3othesing lwheh uppklr @m:cénmnyltmends
of the openin Qf _the dryvi 4 tonip

provi si on of gIn °ﬂ1erat§‘rops 5 él){Sg%s%gh%ggg{er aﬁog%—e t’dé:gwl%adgnt e% so as
to operate to rotate the rods 56 resg;ctlvely, qhgqaqpqﬁquﬂn

llayer 59c of niifQgerns-gase Breﬁsﬁﬁ i&t&%&ﬁﬂict w:.tht RReOpEAi 89, 620 DAL, in
t he specification, the current |.ayer 59c. wil c?fe SO referred%ls
10,

"ni trogen- gas ¥ ti§ nurged B%J‘I‘SFertéﬁenaP?E?*phegy s hBRA RO Fi
t he slidesdoorfarmmpgenent 64 conprises a rectangul ar fl ange 70

Sl de door o AFFAES P8l TR O R N o OE ALY | &&%@Pﬁf :
open and cl oselidh agteator @6 wivech |dirigeesy0to aarem and ifluey e 5%{
driving the slideday ;2 rigl. M8l agnt o1 idendifhtd? 66 includes a cylinder
68 for rotating a pivot arm 67 having an end fixed to the
20 lid 63, and another cylinder 69 for moving the lid 63 and
these rotating arrangement (the cylinder 68, the arm 67)
upward and downward. In operation for opening the 1lid 63,
the lid actuator 66 firstly moves the lid 63 closing the
upper opening 61 upward (see @D of Fig. 8). Subsequently,
25 the lid actuator 66 further rotates the 1lid 63 to a
position apart from the upper opening 61 (see @ of Fig. 8)
and moves the lid 63 downward (see C) of Fig. 8). In this
way, the upper opening 51 is opened. On the contrary, when
it is required to close the uppér opening 61 by the lid 63,
30 the above-mentioned operations will be executed in reverse
order (i.e. @—@—-D of Fig. 8).

As shown in Fig. 9, the nitrogen-—gas curtain screening
arrangement 60 comprises a nitrogen-gas exhaust part 5%9a
and a nitrogen-gas intake part 59b which are opposed to

35 each other on both left and right ends of the opéning 62
of the drying chamber 42. Thus, owing to the provision of
the parts 59a, 59b, the arrangement 60 is adapted so as to



.

the slide door 72 is nmade of resin, such as PVC (polyvinyl chl ori de)
and PP (pol ypropylene) etc., and rectangul ar- shaped simlarly to the
| ower opening 62. Further, as shown in Fig. 11, respective air grip
seals 72a, 72b are arranged 15 al ong outer peripheries on both sides of
the slide door 72, while an Oring 72c is arranged on a bottom face
of the dryi ng chanber 42 so as to e end al ong an inner side of

the air grip seal 72a. In the nodification, the Oring 72c may be

arranged al ongeap QUEéfPéanléaFEr Yo %‘i" Hﬁ?é&eﬁ% s 2h ih pndbORE gt&rg%f]ange

under condition that the slide door in the
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bottom f ace o% h % e 70, respectively. Sub uen the Oring
72¢ 25 is bP8Gght ?’ﬁ?i)n% ‘F tt with the surface of the sl i de door

72 tightBy. |In tAs sshayn the [Figer Mpenithg GAiide closed arrangdmayit | g4
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| at er al support arran&’% in paral wi t h“each ot her
on bot h ORPRoRnd(CI9Re delf’é:erﬂa8§p8€t %t/ Yh@ndoascydinder 35
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de |srraeo teri al I |t|n

direction. The wafer gui
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drying chamber 4Zbe arranged along an outside of the air grip seal 72a.

20 In operation, under condition that the slide door 72 is
accommodated in the flange 70, both air grip seals 72a, 72b
are inflated so as to come into tight contact with the
bottom face of the drying chamber 42 and a bottom face of
the flange 70, respectively. Subsequently, the O-ring 72c

25 is brought into contact with the surface of the slide door
72 tightly. In this way, the lower opening 62 is closed
tightly.

As shown in Fig. 12, the wafer guide 43 is provided, at
an lower end of the carrying member 74 thereof, with a

30 wafer support 75 for supporting a plurality of wafers W
(e.qg. 50-sheets). The wafer support 75 consists of an
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,

35 78 are fixed with a lower end of the carrying meﬁber 74,
while the other ends of the rods 76, 77, 78 are secured to
a fixing member 79. Each of the rods 76, 77, 78 has a



.

The gri ppi ng nmechanism 82 includes an air grip seal 82a surroundi ng
the guide elevating rod 81. Wen driving the gui de el evating rod 81
up and down, air is released from 15 the air grip seal 82a. On the
contrary, when it is required to close up the drying chanber 42, the
air grip seal 82a s inflated. 0- The upper end of the guide

el evating rod 81 is connected wi t B ‘waf er - gui de Z-axi s nechani sm 83
arranged behind the 20 dryi ng chanber 42. Since the wafer-guide Z-axis

mechani sm 1u§§199%r@£ eﬁeﬁﬁrm?x\{;eg&B%vGH' de, egeyating sod(glgupfﬁﬂeydom
the wafers Wcarri fer quide aretrans rted . between

4
the cl eani ng BaPRVEE)an Ct"ﬁ‘léa ry?ﬁg Bﬁﬁﬂﬁg?r’ﬂéne G4 t HE | ob?
openi ng 62. Flohbgtudinathodireetiog. FThe2Swafdhegualler 43 ansf aradeni 6£13
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and the I PA OMééhélfz‘fsﬁ{"aé@raSrr\é/r@%H LRdtRY £85 ¥BfEhe drying chamber 42.
-21- e 43 in a downward-fl ow ng. manner. Each of the nozzl| es

85, 86 is congbﬁt GrEPPH I RSFTAET § BREIUAES afRogls) GFip seal)Bgaggp
havi ng the pi garB8andnag the AR 1 ek ings ikl 81 Wrmrpedﬂﬁmngs the

provi ded, al on directiQn tq range the pLurality
of gas outl etggégg ?ll | r?tté‘f\?alr d ' % ofar};f1 ‘fe"gé‘t lrﬁ nesd lf%n%ﬁ‘%ed “The
ot her hdhd, theecaisigitip seal B2pe 68bths qammtvradad wleong tt he zequihgedent
direction of to o1oEe Ry & diiyitld relar ol Dol LS oubd elsa B4t
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I ntervals of a constant "dista ‘er 'than the
predet er m neleehﬁﬂﬁaEEflween t he adj oi ning gas outlets 87a and whi ch
may be a pitch ahd hppeaf ena M\faau:@umm elflcf¥fating ro@X8Dpi€. cdhwéctsd the

nozzl es 85, 86 €h€%c¥§]églgGldl A a%ls mechanism 83 arranged behind the
20 drying chamber 42. Since the wafer-guide Z-axis mechanism
83 operates to move the guide elevating rod 81 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,
25 the wafer transfer unit 13 (see Fig. 3) is arranged in
front of the cleaning unit 27. In operation, 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
30 in the drying chamber 42. 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 15 of the unloading section 4.
As shown in Figs. 4 and 13, on both sides of the upper
35 part of the drying chamber 42, two nozzles 85,.86 are
arranged so as to blow the nitrogen gas and a mixed gas of

nitrogen and the IPA over the wafers W carried by the wafer



manner that gas, which has been ejected froma small nunber of gas
outlets 87a in the inside pipe 88a, passes through 15 a space between the
circunferential face of the inside pipe 88a and that of the outside
pi pe 88b and subsequently fl ows into the drying chanber 42 through a
| ar ge nunber of gas outlets 87b |n25he out side pipe 88b. Wth the
above- nmenti oned arrangenent, Is possible to reduce 20
fluctuations in volunme (flow rate) and tenperature of the gas ejected
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turbul ence Inmentloned arrangement, it is possible to reduce
20 fluctuations in volume (flow rate) and temperature of the
gas ejected'from the gas outlets 87b of the nozzles 85, 86,
which fluctuations would be caused in case of supplying gas
from one end of the inside pipe 88a.

Into the nozzles 85, 86, a mixed gas composed of the IPA
25 and heated nitrogen gas is supplied from an IPA evaporator
' 89 through a control valve 90 and a filter 91. Into the IPA
evaporator 8%, the heated nitrogen gas is supplied from a
nitrogen heater 92 through a control valve 93, while the
IPA is also supplied from an IPA tank 94 through a control
30 valve 85. 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 valve 97.
On the other hand, as shown in Figs. 4 and 13, the
drying chamber 42 is provided, on both sides of the lower
35 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 exhaust pump



the flows of the nitrogen gas etc. Note, the drying chanber 15 42 is al so

provi ded, at the lower part, with a drain port (not shown) for _
di scharging the liquids.- Again in Fig. 4, a pair of panel heaters
103, 104 are arranged on both sides of a center of the drying chanber
42. These panel heaters 103, 104 are electrically connected 20 to a panel
heater controller 105 for controlling t he?2- tenperature in the chanber
42. In this way, the tenperature of the chanber 42 is nmaintained to

the extent thaty,qf e t.hegl PA DOLL £ Aggshgyn gy Fig.
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gas to tt%eovﬁaxl %gﬁgr 1r)rké-l-l q{%rrpe a?lt??e eférr] Cf??délg%%(gﬁ%%gevﬂr]’rgr eI%Ihte
pref erably 5] @njangemanty, caat shlowpale dogteds lines vefndiadestd i bé&hen

operation of tnhﬁ:z%f@rm RGsAPRREAL USshich RAVEONSEENCIAGWROONEL IdF the
accordance with a flow cha{t og }El g. 151 Nogg %ge foll Qui_ng

oper at i onal C&mﬂgﬁt*gp holes 87 of the“nozzles R ; are owingson
execut ediby a thei -sshrfsrceeordift dHeemafers W and ssibseuanitlyosuehed tfiram, of

closing the | it e63i3fe§ge100 o ottb%% cifeéﬂ%yﬁgx a gﬁ/\/a?&t h?ﬁél i q,?mgoor 72

(or even Opening) prror ringi ng ers Wirom the'odtside 5
into the dryi myicigatbeithe2above rrntisyiest §1ow chetbeynhgrogen gashatiser, 42 (
or the atmospher§ d hd8 il R0 AR the durrence! BE RUIBRITHRG BaL h

W | & exhaust (H5 EHEWS OF CAEHBprID (9= REC JPHE: RS (8Bhetop
1401 of ¥89. 42 isl@lsd\eovilded,| iat Gheondwee paptof wilth dr viragnchaxter 42
5, oponed ( StaR sl ik hUaltliing IR chusk B4 1S
waf er gui de 43 iAgahe thafbgr 42 @Estreypr of pdnB héatéeéps 183, 104 are
. arranged on both sides of a center of the drying chamber
42, These panel heaters 103, 104 are electrically connected
20 to a panel heater controller 105 for controlling the
temperature in the chamber 42. In this way, the temperature
of the chamber 42 is maintained to the extent that, for
example, the IPA boils.
As shown in Fig. 4, provided between the cleaning bath
25 41 and the drying chamber 42, for example, on both sides
of a space above the surface of the bath 41 are nozzles
106, 107 which blow the nitrogen gas against the wafers W
during transporting from the bath 41 to the chamber 42. The
structures of the nozzles 106, 107 are substantially
30 similar to those of the above-mentioned nozzles 85, 86.
Into the- nozzles 106, 107, the cooled nitrogen gas is
-supplied through a cooler 108 for cooling the nitrogen gas
to the 0 - a normal temperature (°C) degree range, more
preferably 5 °C, and a control valve 109.
35 We now describe an operation of the cleaning aﬁparatus
27 constructed above, in accordance with a flow chart of

Fig. 15. Note, the following operational control is



15 At sequent step 1404 of Fig. 19, it is executed to close
lid 63 on the top of the chanber 42 and open the slide door 72 at the
bottom of the chanber 42 (see Fig. 19). Then, the wafer guide 43

carrying the

bath 41 (step 1405 of 20 Fig. 20) and t
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the | PA or_ the m Xture of
to transfer them into the celeanlng bath 41 (step 1405 of

Fig. 20) and the nitrogen~gas curtain screening arrangement
60 is activated to close the opening 62 at the bottom of
the drying chamber 42 by the current layer 59c of nitrogen
gas (step 1406 of Fig. 21).

Thereafter, in the cleaning bath 41, it is executed to
inject the mixture of HF / H,0 through the nozzles 44, 45
and subsequently immerse the wafers W into the reserved
mixture of HF / H,0 for chemical cleaning (step 1407 of
Fig. 22). In this step, it is also applicable that the
mixture has been reserved in the cleaning bath 41 in
advanced, before the wafers are transported into the
cleaning bath 41. The mixture of HF / H,0 ejected from the
nozzles 44, 45 forms a current directing the wafers W in
the cleaning bath 41 thereby to promote the chemical
cleaning. Next, the mixture of HF / H,0 is discharged and
thereafter, the DIW is ejected from the nozzles 421, 45 to
rinse the wafers W (step 1408 of Fig. 22). As well as the
mixture of HF / H,0, the DIW ejected from the nozzles 44,



| PA and nitrogen is blown out fromthe nozzles 85, 86, so that the

drying chanber 42 is filled up with the atnosphere of IPA (step
1411). Next, it is executed to cease operating of the nitrogen- 20
gas curtain screening arrangenment 60 and open the nitrogen- gas
curtain 59c ( step 1412 of Fig. 23) and the wafer guide 43 carrying
the wafers Wis elevated to transport theftinto the dryi ng chanber 42
successively (step 1413 of Fig. 24). Note, in the nodification, the
wafers Wmay e cipeyed &&red@mﬁé&ﬂr I GRFTY whd WL dale@ml@,q; the
ni t rogen- gas curtain 59c w thout sto t he operation of the
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Fig. 25), the r r B4120d4Ri 49 £8P

agai nst 35 toﬁgn\?/a#’g?ggv&l n ?%&ﬁ%}' f‘r&f %ﬁgb 35° throu h the nozz %
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- 25- 416 Af t er asi exhaustin r¥ tsh in
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t hr ough 1the no:zhe esz8be datexr rsrignkeimg hen the sufrefldoeys 42Ff othéheafers

at mospheri c pressure (step 1417 of Fig. 5 26). Then, as shown in Fig. 30

for instance, the control ~valve 90 is controlled so that a blasting

vol ume of nPur shenogheri bapd, avhidey theapboye rheabdganpregess dise
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Lrom 1 et el Sa g, ght o) 7 55 el 4B VB Sk
chanber that( $hepdiwng ofhamipr AP) is filled up with the atmosphere
of IPA (step 1411).
Next, it is executed to cease operating of the nitrogen-
20 gas curtain screening arrangement 60 and open the nitrogen-
gas curtain 59c ( step 1412 of Fig. 23) and the wafer guide
43 carrying the wafers W is elevated to transport them into
the drying chamber 42 successively (step 1413 of Fig. 24).
Note, in the modification, the wafers W may be conveyed
25 into the drying chamber 42 while closing the nitrogen-gas
curtain 59c without stopping the operation of the nitrogen-
gas curtain screening arrangement 60. During the
transportation of the wafers W, the nitrogen gas is blown
against the wafers W on transportation from the cleaning
30 bath 41 to the drying chamber 42 by the nozzles 106,
107.
Subsequently, upon closing the slide door 72 at the
bottom of the drying chamber 42 (step 1414 of Fig. 25), the
IPA or the mixture of the IPA and nitrogen is blown against
35 the wafers W in the drying chamber 42 through the.nozzles
85, 86 downwardly (step 1415 of Fig. 26). After that, the
drying chamber 42 is exhausted to be decompressed (step



Thus, in accordance with the cl eaning apparatus 27 of t he enbodi nent,
the drying chanber 42 and the cl eaning bath 41 are separated from
each other up and down and the 20 opening 62 of the drying chanber 42 is
screened by the nitrogen-gas curtain 59c during the cleaning process
in the cl eaning bath 41, while the @Fning 62 of the drying

chanber 42 is closed by the slide door 7Z~at the drying process in the
dryi ng chanber 42. Therefore, it is possible 25 to prevent the chem cal
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t he sur f a@®sof ¥heagpdrdaney petblysthenhelezopagc laemainaguss 27 of
carried out tend AiBddigndd¥, N thel B-PindUbtardids G2N 24 B eOBleaning bath
' 41 are separated from each other up and down and the
20 opening 62 of the drying chamber 42 is screened by the
nitrogen-gas curtain 59c during the cleaning process in the
cleaning bath 41, while the opening 62 of the drying
chamber 42 is closed by the slide door 72 at the drying
process in the drying chamber 42. Therefore, it is possible

25 to prevent the chemical in the cleaning bath 41 from
exerting bad influences on the drying process of the wafers

W. 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

30 possible to make the cleaning process more rapid 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

35 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



the silicon surfaces of the wafers Wafter executing the chem cal
cleaning using the mxture of HF / Herr]O and the 20 wat er cl eani ng.

Further, since, in the respective processes of replacing t he

at nosphere in the drying chanber 42 with the nitrogen gas, it is

bl omn out fromthe nozzles 85, 86 mhlle exhausting the drying
chanber 42, it is possible to enhance 257267 he efficiency of replacenent.
Additionally, as the atnosphere of the drylng chanber 42 is replaced
with the nitr g pr ng,, 0
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screens the opewirigdoutf tohform the thin film of pure silicon oxide on
' the silicon surfaces of the wafers W after executing the
chemical cleaning using the mixture of HF / H,0 and the

20 water cleaning.

Further, since, in the respective processes of replacing
the atmosphere in the drying chamber 42 with the nitrogen
gas, it is blown out from the nozzles 85, B6 while
exhausting the drying chamber 42, it is possible to enhance

25 the efficiency of replacement.

Additionally, as the atmosphere of the drying chamber 42
is replaced with the nitrogen gas prior to the loading of
the wafers W into the drying chamber 42, it is possible to
shorten the time required for the above replacing process

30 of the nitrogen gas to be processed during the cleaning
process of the wafers W. Moreover, since the replacement
of the nitrogen gas to be processed during the cleaning
process of the wafers W may be started from a state having
a lower oxygen concentration than that of the air outside,

35 it is possible to shorten the time required for iowering
the concentration of oxygen to its permissible value

remarkably.
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dr'yi ng chanmber 42 during the cleaning of the wafers Win 20 t he cl eani ng

bath 41, the arrangenent 60 nay be renoved within the permssible
range of the bad influence due to the chem cal msts entering fromthe
cl eaning bath 41 to t he dryi ng chanber 42. Note, in order to
prevent the chemcal msts from25 entering fromthe cleaning bath 41 to
t he dryi ng chanber 42, the nitrogen"63§ may be introduced into the
drying chanber 42 through the nozzles 85, 86 thereby to bring the

at mosphere in thgﬁg5¥ltjg_g ertﬁg |gﬁgﬁglgbgh a?'p%%%‘t'h% 27 CQRAI tp@n in

conparison with t cl eani ng bat Further, as
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adapted so as o | t aneousl y. Agai n,
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al t hough the nitrogen gas |s inert 10 gas in the
above- nent i oned ¥aWoedi¥ents ovdieedi tbet dgdwespresent suoiends oir gbs O,

helium (He) etiGimi#@Y B UsRE aHRre-mentivsd | Te%%d@fnehlﬁe iﬁ&r%ﬂoﬁlﬁﬁ | t

I S obvi ous that t he heating of these inert ses, in the dryi ng
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to decrease the s rfacamrt) %‘SI I espec
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with other {nitrogen-gas curtain) 59c screens the opening 62 of the
' drying chamber 42 during the cleaning of the wafers W in
20 the cleaning bath 41, the arrangement 60 may be removed
within the permissible range of the bad influence due to
the chemical mists entering from the cleaning bath 41 to

the drying chamber 42.
Note, in order to prevent the chemical mists from
25 entering from the cleaning bath 41 to the drying chamber
42, the nitrogen gas may be introduced into the drying
chamber 42 through the nozzles 85, 86 thereby to bring the
atmosphere in the drying chamber 42 into a high-pressure
condition in comparison with that in the cleaning bath

30 41,

Further, as means for screening the opening 62 of the
drying chamber 42 in process of cleaning fhe wafers W in
the cleaning bath 41, as shown in Fig. 31, a combination
of a rotary doors arrangement and the nitrogen-gas curtain

35 screening arrangement is applicable to the meahs. The
rotary doors arrangement is constituted by a pair of rotary

doors 121 and a pair of driving units 122 for rotating the
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20 organic solvents, for exanple, single-charged al cohol (e.g.

nmet hanol ), ketonic kinds (e.g. acetone), ether kinds (e.g. nethyl
al cohol), nulticharged al cohol (e.g. ethylene glycol) or the like.

Al t hough the chemi cal treatnment using the m xture of HF 25 / Herr]O and
the rinsing and drying processes using the pure wat er are executed in
the cl eaning apparatus 27 in the aB8ve- menti oned enbodi ment, it
shoul d be understood that a cl eaning apparatus for and a met hod of
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the mixture 0121\IHfr€qlr1}h¢ Hreddiwgas cuftai} G9¢ mremdariad goasstasi ng

the mxture qipdidot ¢ &Ed | A MiTddnddgdr} O the chem cal process using
the m xture of H- / Herr]O the r|n5|ng process using the pure

water, and the &8¢iRg ;?r]o’féw the nitpegeR gRst hs asséeaﬁer’r‘th%ri'étﬁrt
embodi nepgt | Sgwel:exawlaeoove-meroﬁldﬁm Cérﬂﬂfdlﬂﬂaxﬂp,p&ftaiéts infedtheydgueent i on

I n associ ation | eani,ng, equi t havi ng r ocessi g bat hs
in procse‘é%}? nasoFgan [ g p%%%*%?el?gepufg t'He paryeg%% 45883 Sc1%ani ng
appar atus as sulsthtuteord e appeegemnsgabn titi sidOobviage, thet &l e,
it is also pogslblfy I eaRsE &!ﬁ&r&hsﬁses nm St dAHINE ARRATAIUSPYehe

connecting a transfer section t he | oader” part and unl oader

part with thelprR@mrocess %2 é%ﬁ'n‘?fbr%irﬁfbr%}%‘iué“ore effec"r’ﬁ’%{‘dﬂ-l tfoke t

Wil | belsnderrsééwxbé@a&otéwpb&m d® e Have oS IRshtesd.not limted to
' i_nent 0 that LCD substrat e,

t he sem -conduc waf r,of
a gl ass substra of the&%}édbsst?‘gfjeoyeacgparfot%%as air-y od'rul St St e, a

ceramc scslutmw deyiog dhefungbion tpplecasse ttthe e i3 e t tetrs dlpm
ggggrezlsﬁg ?gc% gzﬁgfﬁg%gggﬁzﬁt B%sﬁ@@tm%h%e Bject 5 BEPIELapove,

in the embodiment, the IPA may be replaced with other

20 organic solvents, for example, single-charged alcohol (e.g.

methanol), ketonic kinds (e.g. acetone), ether kinds

{e.g. methyl alcohol), multicharged alcohol (e.g. ethylene
glycol) or the like.

Although the chemical treatment using the mixture of HF

25 / H,0 and the rinsing and drying processes using the pure

water are executed in the cleaning apparatus 27 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

30 included in the scope of the invention. For example, the

chemical process using the mixture of HF / H,0, the rinsing

process using the pure water, the chemical process using

the mixture of NH, / H,0, / H,0, and the chemical process

using the mixture of HCl / H,0, / H,0 etc. are applicable to

35 the above other processes. Accordingly, of coufée, the

cleaning apparatus of the invention may be constructed so

as to carry out ,for example, the chemical process using



of the present invention, as the inert gas is introduced into the
dryi ng chanber so that the atnosphere in the dryi ng chanber is
brought to the high-pressure condition i n conparison with the
processing bath, it is possible to 25 prevent the entering of chemicals
fromthe processing bath to the d{gggg chanmber. Further, since the
forthcom ng process in the next prodtessing bath can be prepared whi | e
the drying process is executed, it is possible to inprove t hr oughput
of the cl eani pGhcARRA RIS ofAﬁt@kl ty ofw I/y H,8|,N€¢8e3Bhemibhe p2btaBgedBihg
allows the drylgg chanber q? Eroce55|n bath to be de5|gned
under respectFP@ Kipreons HCL |%ﬂbﬂ%ﬁﬂ@ﬂt Be ghept ?ﬁe?r°FFSFsuﬁb§§|ble
to optimze tlhhe mixtateast rHF pf @565 stie deinygite pridcaisat using the pheani ng

appar at us bec of e,enhan aree of freedomin the 35 process
desi gn. Nbre%%%% ?hgct%etﬁrgﬁggog OWeRti oned arrangenment allows the

vol unme of5 t he dﬂ?lﬁ@owmhnbbe above-mentioreld cenbodiment pbs sphecexampdguce

the wall thickpespeObi1hRing apparatus of the invention in assoc1at10§0
dryi ng chanber _and the processing bath when it Is required

deconpress t h¥idyichFiIpming %ﬂﬂ#Rﬁqqﬁlh?K}Qﬁ)V%?rPfﬂ%9551ng Efﬁh§ph§re of
the organi c selreerissilng adgiekon,itt IS possibpesstdl aided romee phesent

decompressi on MeLl Lo b DUNPTRl s Sear CHUML PR, acparatud 4L kaaal | v

according to ppare'f‘t 'on, oW Ng to
provi si @@ of chsescrivani expmples it is Bdsosgossibie tte opestrgcbythee

current |ayer s‘EBn'dne&Ione aﬁpg'ilﬁtubt Hys E%ﬁééﬁfnéoascl{&ﬁ{hféle EéeEﬁéﬁ' ng

bath fromthe 10 g he chem cal proce55|ng
obj ect, UlPHaF oéﬁﬁérPﬁﬁtoﬁnéhéﬁ¥€§¢§rfPBﬁFtHétbr EésEFﬁ@eB§th
to the dryi ngcthanbaly appakeatpsevent ed. Mor eover, according to the

ol eani 19 00ar a4 laliiEn, s DL TR R BSBEE B8 B8

doors ca® prbeessedenechdly ltimg tieidowoothengemi gasndukdsor diafgiry ofi thes
D Py PeRpBRinaR, NEBSLANCOL 1A8 CIBULEALeR! HOSPUEL uns rlEal ol e

processing ba er nor e
Agai n, accorGPn@uhﬁfr%qﬁy %Iﬁhﬂtﬂgashetﬁo@rlﬁﬁ syRstrate, @ efeF8Micsi nce

the dryi'ng chgibgtratesaparahediix@mthgpplicable to the object to be
' processed by the present apparatus and method.

20 As mentioned above, according to the cleaning apparatus
of the present invention, as the inert gas is introduced
into the drying chamber so that the atmosphere in the
drying chamber is brought to the high-pressure condition
in comparison with the processing bath, it is possible to

25 prevent the entering of chemicals from the processing bath
to the drying chamber. Further, since the 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 appératus. Additionally, since

30 the arrangement allows the drying chamber and the
processing 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

35 process design. Moreover, since the above—méntioned
arrangement allows the volume of the drying chamber to be
reduced, it is possible to reduce the wall thickness of the
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processing bath, the forthcom ng process in the next processing bath
can be prepared while the drying process I S executed, so that the

t hroughput of the cl eaning 25 apparatus can be inproved.

Additionally, since the arrangenment allows the drying chanber and

t he processing bath to be desi gned under respective conditions

| ndependent of each other, it is pOé%lee to optim ze the cl eaning
process and further mniaturize the cleaning apparatus 30 because of the

enhanced degrg%yﬁkggﬁﬁgﬂgﬁ%'£h&r%h§”ﬂ¥3§§§51ng desi & ?enN9569¥eEeqﬁh988 the

above-nenti on une 0 ryi ng ‘chanber to
be reduced, ifo deCOWErﬁ§§sF%$ébﬂGJKbG@@@bﬁﬁeWh&FP falekpesePorithetheyi ng

ghanber ﬁn(rirb t awm lnafba.icrha b ﬂta%]cl %dl%%j[tr edrd Oaaal]}:ltaﬁ(}orﬁnf egg the
ryi ng chanber i i ng. up e at nos, 0 e_organi.c
solvent. In a& Eﬁﬁéﬁi |Y° ke tﬂ%oﬁﬁan?ﬁﬁfﬁha&a%%l d %nﬁ?gsnggrﬁFth

the | ow [Sower sdcuum pump. - 31- vacuum punp.

-32-  Wat is : n r Lhgsa bj ect -
to be pr oo RHbre 1y aocbrlitf80EDMAERA Bt Qbpl-aB0L e gt

for storing p#@@@ﬁﬁhﬂ?ﬂ|Qﬂﬂﬂ9|¢PV¢hQﬁPE@N¥E%ﬁHe@f F%elﬁﬁ§¢§EHng meansg

dryi ng chanmbercar radnaesh V@héabﬁeﬁiﬁ epgl RGhbahilraiit PrAyddeds Wi hBran

openi ng which s dlgposed belpen @ hody, of, sald dryi ng clianker and pal d

10 drying chamber at the chemical processing for the object,
so that the entering of chémicals from the processing bath
to the drying chamber can be prevented.

Moreover, according to the cleaning apparatus of the
invention, when closing the opening by the first and second

15 doors, the clearance betwéen the first and second doors can
be screened by the flow of inert gas. Accordingly, it is
possible to prevent an invasion of the chemical atmosphere
from the processing bath to the drying chamber,
furthermore.

20 Again, according to the cleaning method of the
invention, since the drying chamber is separated from the
processing bath, the forthcoming process in the next
processing bath can be prepared while the drying process
is executed, so that the throughput of the cleaning

25 apparatus can be improved. Additionally, since the
arrangement allows the drying chamber and the processing
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

30 because of the enhanced degree of freedom in the process
design. Moreover, since the above-mentioned arrangement
allows the voluﬁe of the drying chamber to be reduced, it
is possible to reduce the wall thickness of the drying
chamber and the processing bath when it is required to

35 decompress the drying chamber while filling up Qith the
atmosphere of the organic solvent. In addition, it is
possible to make the decompression with the low-powered
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t hrough which said object is transported, transporting neans for
transporting said object between said processing bath and said drying
chanber through said opening; i ntroduci ng neans for introducing inert
gas into said drying chanber in order to prevent an atnosphere in said
processing bath fromnoving to said dryiQ% chanber; and filling neans
for filling said drying chanber with an a ﬁbsphere of organi c solvent. 2.
A cl eaning apparatus as clained in Caim1l, further conprising open and
shut neans foryopeahnguapd shutting said opening, alternatively. 3. A
cl eaning apparatus as clainmed in Gaim1, further conprising open and shut
nmeans for opening and shutting said opening, said open and shut neans in a
shutting state thereof also sealing said drying chanber. 4. A cl eani ng
apparatus as clainmed in Caiml, wherein said filling neans includes a
nozzle for ejecting gas containing said organic solvent into said drying
chanber, said nozzle having at |east two inside and outside pipes of
different dianmeters, which engage with each other so that respective
circunferential faces thereof are apart fromeach other; and wherein said
inside pipe is provided, in an axial direction thereof, with a plurality of
gas outlets at intervals of a predeterm ned di stance, while said outside
pipe is provided, in an axial direction

- 33- thereof, with a plurality of gas outlets at intervals of a |length
shorter than said predeterm ned di stance of said inside pipe. 5. A.

cl eani ng apparatus for cleaning an object to be
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processed, said apparatus conprising: a processing bath for storing
processing liquid in which said object is inmersed, a dryi ng chanber
arranged above said processing bath and provided with an opening which is
di sposed between a body of said drying chanber and said processing bath and
t hrough which said object is transported; transporting neans for
transporting said object between said pfﬁ%%%sing bath and said drying
chanber through said openi ng; screeni ng neans for screening said
openi ng by a guaieRls faipRut igas; and filling neans for filling said
dryi ng chanber, with_an atnosphere of organi c sl vent. 6. . . Acleanjng
apparatus as &ai ne® iGHRIE Efp?%ﬁ§YE§ EBHpF'?PH@“Qp@NaﬂRP%ﬁEtE %ﬁs for

openi ng and shutti ngreaedsedensagd apparastisvebyprising: A cl eaning

apparatus as clainmed in | funrther. conprisin n_an . ns for
opening and shutti n% _alﬁoge%psérﬂ n&a%ha%%p%%@5%§ sﬁﬁ‘?gﬁ%séf\%gi ?\Pé&%ﬁﬁ?f’i ng
state thereof WAleh sedd oplisaitdigr ymmgrsedaber . 8 A cl eani ng appar at us

as claimed in O ai My5aryhRECHRfdS diddigen BR8P kAchUdescasB9Agl BakAr
ej ecting gas containing, said organic solvent jnto, said dr¥|nchhanber, sai d
nozzl e havi ng28€ PFLEIaRh Wit R HREHAS RLGH pbt S SEPFedr BREYEPANBt er s,

whi ch engage wody edtsHildieirgihd ReHaniwspenid veatd r spodes ehihg abathAcaad
thereof are apart _fro h_other; .and wherein said i.nside pipe is

rovi ded. i n S-guoly TR sR3A PRaBRY, MO EERReBRE ety of Das

- 34- outl ets at itrenspbrtihga peauet efer ndrradispontdag wiselid sabdectt si de

pipe is provi dedycleh a0a2241 §lr SUdEGHP N HERE €2ha Wit a WML | Ehaftbedas
outlets at intervals of . .
hrough said opening;
introducing means for introducing inert gas into said
drying chamber in order to prevent an atmosphere in said
processing bath from moving to said drying chamber; and
filling means for filling said drying chamber with an

atmosphere of organic solvent.

2. A cleaning apparatus as claimed in Claim 1, further
comprising open and shut means for opening and shutting
said opening, alternatively.

3. A cleaning apparatus as claimed in Claim 1, Ffurther
comprising open and shut means for opening and shutting
said opening, said dpen and shut means in a shutting state
thereof also sealing said drying chamber.

4. A cleaning apparatus as claimed in Claim 1, wherein
said filling means includes a nozzle for ejecting gas
containing said organic solvent into said drying chamber,
said nozzle having at least two inside and outside pipes
of different diameters, which engage with each other so
that respective circumferential faces thereof are apart
from each other; and wherein said inside pipe is provided,
in an axial direction thereof, with a pluraliﬁf of gas
outlets at intervals of a predetermined distance, while

said outside pipe is provided, in an axial direction

L



a length shorter than said predeterm ned di stance of said inside pipe. 9.
A cleaning apparatus for cleaning an object to be processed, said apparatus
conpri si ng: a processing bath for storing processing liquid in which
sai d object is inmersed; a drying chanber arranged above said
processing bath and prOV|ded with an opeqiﬁg whi ch is di sposed between a
body of said drying chanber and said procéssing bath and t hrough which said
obj ect is transported; transporting neans for transporting said

obj ect bet \Aee&h'&a*ﬁéfpr Gﬁﬂﬁﬁlﬁ%ﬁ?ﬁé’%lﬁﬂﬂ 'é%gg&%@aﬁbeintéi?ﬂgb s d
openi ng; i |1 ns ing sai.d, drying.c with an,
a?nnsp%ere of %o GﬁﬁFggégﬁf %gﬁ said p§89§5ﬁ bn%g H§HESPC§CP efiPhg said

openi ng; inshekepipgai d screenlng means includes a pair of first and

second doors arranged so as to open and cl ose said opening, said first door
having a | eading end formed to oppose said second door and provided with an
spout port foP-di schRardfisrpinerarpreatysi fosecdrandner 3 \aRiteet | BadbPeg end

fornmed to oppesecedisdd,i satiada a&a@ugrggmggﬂsmhgh an intake port for the
i nert gas, whereby a current .0 e.in i s forned between thg Ieadlng
end of said first dBOPraﬂﬁ?sﬁ}éqg’«ﬁﬁ gfe r’s’éﬁopﬁ%%%?l%ll%o ARy

screeni ng sai ehaphnisaddsiobjecthdsi aembrgad;di scharged from said spout port

of said first door Ls N p o] ' (o] oor,
in a closing state éfd§g258flr£$£g§) égéﬁ%eg §§§§3_Qékfoﬁrégggfggﬁiﬁgtﬂ
apparatus as épgi mupyided atio arf eparEine onprdlsi by dpeposed batveerans for

openi ng and sBildt REF S Qﬁ.%}lx{@’c}?alrﬁk?éf‘aédd/eéé&d processing bath and
35 11. A cleanlng appar at'ys as _cl ai ned im9, further conprising

open and shut PE&thfUplﬁbeﬁPﬁG Shée§ﬁuﬁFlﬁ§a§§P8r5ﬁ€nlng, sai d open and
shut neans in a shutktbhgpsi@biagt hhegns afew IABInsiPpr3dindy dspidg ebgaber .

between said processing bath and said drying chamber
through said opening;

screening means for screening said opening by a
current of inert gas; and

filling means for filling said drying chamber with an

atmosphere of organic solvent.

6. A cleaning apparatus as claimed in Claim 5, further
comprising open and shut means for opening and shutting

said opening, alternatively.

7. A cleaning apparatus as claimed in Claim 5, further
comprising open and shut means for opening and shutting
said opening, said open and shut means in a shutting state
thereof also sealing said drying chamber.

8. A cleaning apparatus as claimed in Claim 5, wherein
said fildling means includes a nozzle for ejecting gas
containing said organic solvent into said drying chamber,
said nozzle having at least two inside and outside pipes
of different diameters, which engage with each other so
that respective circumferential faces thereof afe apart
from each other; and wherein said inside pipe is provided,

in an axial direction thereof, with a plurality of gas
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12. A cl eaning apparatus as clainmed in Claim9, wherein said filling
nmeans i ncludes a nozzle for ejecting gas containing said organi c sol vent
into said drying chanber, said nozzle having at | east two inside and
outside pipes of different dianeters, which engage with each other so that
respective circunferential faces thereof %e apart from each other; and
wherein said inside pipe is provided, inah axial ‘direction thereof, with a
plurality of gas outlets at intervals of a predeterm ned di stance, while
said outside piRad Vi L. apeax @é;,# h D it
plurality of gas cﬁ}:t%l E{tg %{tqelgﬁ‘t’%?\s(algsf )c%‘a%rﬁéngt_ %‘%t‘gir?{t'%%%%apggle

pr edet er mi ned S@&t afBEséfes RiPe ndsdePppded, 1in an @@l ngineekdanof
cleaning an okjetiedty bt acqsnechl ity G| sadi SgrI@EHodt CofpeLohng biee
steps of: a le&%x:h L a%s or&llﬁng sal d obge%t into aﬁgr Qcessi n% bat

di sposed bel oft &%BAT G OREF e PR 83 RASOFERTRITFG: ARG TBBEReRR Sat

dryi ng chanbeingades@ighepr ocessi ng bath while retaining said object by a
retai ni ng menber supported fromsaid drying chanber's side, (b)
storing processing liquid in said processing bath before or after
transporting fai d ofj &teFHoE REPFERErANERF cAesniand 3 etirdthgt®abR and
subsequent |y pibeesised,saaddoBppatiraitisSabipRiggagsi Ng |iquid, (c)

transporting said object fromsaid processing bath into said drying .
chanber, and 3 B OCHSTHG, A ‘?ﬁy?'ff%”c’?%n%’é‘?cﬁf’rf’%nﬂa%ﬂb‘gpﬁﬁre of

organi ¢ sol vewhighdsdidi nhjeeitdisbjimmersed; and further conprising the
step of closing sai ] i ret | al.d. qbj er
processing to said %rg?ﬁghggﬁ%ﬁr.tarx%%_?ﬁgdA%gg‘e’%n%%ﬁan'gﬁﬁ%ﬁg%éngI%?Ff%d in
Cl ai m 13, fur®her PEOVpEeRst iy thhanstanending efiiadi nigs ot spewepHeetweansai d
dryi ng chanbebodiyt bfi RR¥IQ GBS rRE Y NHNGSA bAbSsdi e 94 €n ana
processi ng frggrouhﬁl dg.l Bt 0_said drH:ng chanber . %5. A ¢l eani ng net hod
as claimed i n"CFSPHP1EDLE, BR&EF EBABPESTRAgCTARSEPERSS! repl acing an

at nosphere in said tHrghagorhanbermeand ifwrt tganspoidtdngxhausiti ngofact

at nosphere i i ryi C r,..hefo ringikng _saj d.obj.ect befare
processing fp%%?g%tegi eg"l‘gcrl]t gba;‘[sggcfeefs rﬁ n%ggﬁa 'gé. a . dry-%ng! e‘gﬁﬁfﬁlﬁe_ﬁet hod
as clai ned |nFEF@Pﬁh1§?lﬂuPPﬁE1n90npr|S|ng the step of providing inert gas
|3 gto sai d drying cheqbeind Ond£1 3c2 20184ADSPLEE UA RAIAEEERith an

atmosphere of organic solvent; and

screening means for screening said opening;

wherein said screening means includes a pair of first
and second doors arranged so as to open and close said
opening, said first door having a leading end formed to
oppose said second door and provided with an spout port for
discharging inert gas, said secohd door having a leading
end formed to oppose said first door and provided with an
intake port for the inert gas, whereby a current of the
inert gas is formed between the leading end of said first
door and the leading end of said second door, for screening
said opening since the inert gas discharged from said spout
port of said first door is sucked through said intake port
of said second door, in a closiné state of said first and
second doors.

10. A cleaning apparatus as claimed in Claim 9,-further
comprising open and shut means for opening and shutting

said opening, alternatively.

W |



chanber with inert gas while exhausting an atnosphere in said drying

chanmber, T talag Bee ceglai d dryi ng chanber wit i f organic
sol vent . Eﬁﬁﬂﬁﬁ ing method as clained i @%ﬁ%@éﬁg% n the
supply of i ng the recover of said dryin %Etp r_of Jan

at nospheric pressure is controlled so th_sgisupply vol une of the inert gas
per unit tinme increases as tinme passes, en inert gas is introduced into
said drying chanber for recovering said drying chanber of an atnospheric
pressure aftefjdecogpegeahidgSabfadhtBlachaiiehed ih8claift 9l e&lkRHepe! hod
as claimed in Caim13, wheréin the step (b) includes the steps of:
executing cheﬁP@&F%ﬂ%&%ﬂ?ﬁfQﬁa%%jﬁhﬁﬁjgﬁ?Ps for °R$&&ﬂﬁi?EFmEPBFtégganing
of sai d obj eckaidndpening, £x@&tWpdigandoshut! meansgiaf asahdtebhgcktateer

said water cleanin 19. .cl eani.ng ,net hod lained in daiml18,
wherein the st%gﬁr{egjf F&FPhS?a?%EPUSE%Qt Hgyéflgpcgsné%géuti ng addi ti onal
wat er cl eaning of said object after said ozone cl eaning. 20. A cl eani ng

met hod of cleaping AnceRLachg! ApParAtASCaSCHIatAbE ¢healhin BBt fRlrein
conprising the steps. of: a transporting said object into a

ps. OI : !
processi ng bafRigi shbttinGeMsRrE ARFHFharbeCFRduiRTa SIRF DR g
formed in sai doflegingnghaahar ovhbhecr ebatrahigisgbdsabieakyhygachamberi, ng
menber supported from sai dr.gﬁi n% cglanbe,(_fr]' S sideé. o éb% . ,storin '
processing |igared P92&acd Brods ahd $iitth B -5 7S 793, OF %h‘é%o?%?ﬁg sai d
obj ect from do¥i iy fifesreber dimmeisersl, pvbieksengabet widid eadis eqtieet | 3o
| mersing sal gngly eileddbofidl PIPCERELAONELGY faces theddde ai&PLBELRO an
atnosphere in _said dr |nth anber wth 1nert gas,_gefore bringi ng_ sal
obj ect bef or efpPBceash Pthenmang sihgeeint s2id 4raigengirfappeProvided, (()
tL ag;porti ng sal @rpb{?ﬁ@alf Fﬂgﬁemiianprtgfeg&ﬂg bﬁtﬂrﬂrb bntpl_uﬁ:ﬁaild.tﬁrf yofggas f
chanber; an e), . i sa ryi ng .,chamber fh_an at npsphere o
organi c soIveﬂPt&ﬁ3Sd5%rﬁP %ﬁ%#%%j@tt? ﬁ%?é£teﬁm%9%§##+ifﬁﬂﬁﬁbdwggge
cl eani ng an obpédt c¢vtbider guigsseills saraidedni ng nen hekiadnpdiseagibhe
steps of: Lan ' ;S lect | o | a
di sposed beIo&Pgr%?kVng éﬁ%ﬁggﬁﬁ%ﬁggﬁékquﬁ%ﬁiroééééﬁé:%%o%ﬁggf?%lga%g
dryi ng chanbe® %ﬁPgéhrébQFﬁ?ﬁgtbapdSébFeEFe§§t8rWé98¢nghgtﬁﬁﬁBePfsﬁﬁﬁ@rted
fromsai'd dryingiebapghpges side; (b) storing processing liquid in
sai d processing bath before or after transporting said object fromdrying

chanber into said processing bath and
13. A cleaning method of cleaning an object to be

processed, said cleaning method comprising the steps of:

(a) transporting said object into a processing bath
disposed below a drying chamber through a lower opening
formed in said drying chamber while retaining said object
by a retaining member supported from said drying chamber’s
side;

(b) storing processing liquid in said processing bath
before or after transporting said object from drying
chamber into said processiﬁg bath and subsequently
immersing said object in said processing liquid;

(c) transporting said object from said processing
bath into said drying chamber; and

(d) filling said drying chamber with an atmosphere of

organic solvent and drying said object.

i4. A cleaning method as claimed in Claim 13, further

comprising the step of closing said opening after

S



37 smg§§gtently i mersing said object in said_processing |iquid;

(c) nReplatjrosphere in said drying ¢ [ o gas while
exhau{? here in said drying chanb g said

obj ec sing fromoutside into sai " and

(d) transporting sai d object fron1said_%kgpessing [ aid drying
chanber; and (e) filling said drying chanber with an at nbsphere of
organi ¢ sol vent and drying said object. 22. A cl eani ng net hod of

cl eaning an obieghsperbengr 8628568 sl dree@apRtJRIMRM O i S| A8yihg
steps of: a%gé transporting said object into a processing bath

di sposed bel oW fng chamber through a | ower opening formed in said

dryi ng chanber while retaining said object by a retaining nenber supported

fromsaid dryi cha ' i de; (b)y.:.storing Bracessing liguid in
sai d processi n:[]gbat hﬂggfle%éﬁong’ea??%}?oﬂ ?gnsaloarltn?erfg 'Lngi c?ojmecféf% m dr ¢i ng
chamber into stpEthesceesprysbag hthedstep el grrptagingmn 3 tmespharebjrct

i n sal d processhng bigihg: chamber with inkrdNGae! INred bRy oMy sal d
processi ng bat lntg aid dryin chanber; an ) L (d) provi di ng

i nert gas int ©®34f4 di&ﬁ r?d‘ec%fg%‘?sﬁjd‘q epFIRe CHFitdfsHREP e SRR FYRT vi ng
chanber with iclestbgas whil e exhausting an atnosphere in said drying
chanber, before filling said drying chanber with the atnosphere of organic
solvent; and (e) filling said drying chanber with an atnosphere
of organic sollent ahdclgeyping Jeethabj ast .claimRl inACdladami b3 et hbdl, of
cleaning an obh@etndf Bmpt Sthe S8 dp GLAldhc IR M HORLLRLAG {00
steps of: . .(a) . transporting sal'd object Into a processing at

di sposed bel o3 Yr FrHgndcichamier mbtyhinerswsropdnily pEhaus tings an
dryi ng chanberawhoéphert aini saishidkyioly echarliyer, r Be8bheNHrivgaely SEHIROT t ed

Sai 0 process: SUBATR BRFEE g Fand , SheBo bt cen Ho ot BELY AN ng

chanber into stamgemcessing bath and subsequently i mersing said object

in said processing liquid; (c) transporting said object fromsaid
processing bath into said drying chanber; and . éd). filling said
dryi ng chanmbert i t h an<aeRBipHeMeohr danicd 2dgIefentn afdaiay i hgosaild

obj gcg , and rfmmrbtheu( ]§¢ompfbeiﬁgipnh¢_ @fcebnayst ﬁﬁé\rmﬂ@gifalaﬁgr %E%V%rntﬂf
sai rying chanber, of. an . atnospheric pressure.is controlled s at a
suppl y vol ume Soaflcfﬁiﬂlﬁlgr f:ha’ggg e‘lr]o ifRTaGS AR WEB@@’éea%“t‘T’?ﬁe‘?m
when inert gashanbenr reititetnént ogssi whillgi eghehatbeay ahontmespherengrsai d
drying Cha”be%éﬁda&r@iﬂasgﬁgﬁbgrPrﬁgfﬁfai¥§f¥iﬁ&mggpﬁea§&9gg chamber

with the atmosphere of organic solvent.

1i8. A cleaning method as claimed in Claim 13 or 14,
wherein the supply of inert gas during the recover of said
drying chamber of an atmospheric pressure is controlled so
that a supply volume of the inert gas per unit time
increases as time passes, when inert gas is introduced into
said drying chamber for recovefing said drying chamber of
an atmospheric pressure after decompressing said drying
chamber. -

13. A cleaning method as claimed in Claim 13 or 14,
wherein the step (b) includes the steps of:
executing chemical cleaning of said object;.
executing water cleaning of said object; and

executing ozone cleaning of said object after said

o
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ald drylng chanber . 24. A cl eani ng

eetﬁaam:exclkdpawdng met hod conprji ilgsﬁﬁrcé' A BEEN (a)
transport %”HW! into a processilng_ba BEPmeggose eI ow a drying
chanber t opening formed in sarg o . per whi | e
retaining said objec y a retaining nme supported fromsaid drying
chanber' s si des; (b) storing proce sing liquid in said processing

bath before or after transporting said object fromdrying chanber into
sai d processipg+hat B1agfdingubsequently inmersing said object in said
processing |iquid,; (C) transporting said object from said processing
bath into said drying chanber; and (d) filling said drying chanber
with an at nospbere Afcbsageirg nﬁiﬁh‘belnbsabﬂairdédihg Claiith al9j, eghprenhetkén
said step (b)_[pncl udes te exegu hem ¢ Jea ng of
sai d object; S{.'ep Hg) ex&e%' e|Srng man?Schgnlsir‘le 0 Esé d&‘% %%t &51 ni
executing ozonetereaheaglog cfii dabdj ebjeattafteni @aw&t@zom etalmwglng. 25.
A cleaning nmethod as clainmed in Claim24, wherein the step (b) further

i ncludes the step of executing additional water cleaning of said object
after said ozone cl eaning.



