DESCRI PTI ON SUBSTRATE PROCESSI NG METHOD AND SUBSTRATE
PROCESSI NG DEVI CE TECHNI CAL FI ELD The present
invention relates to a substrate processi ng nethod and
a substrate processing device, which can perform
processing on a sem conductor wafer, a liquid crystal
di spl ay device substrate, a recording disk substrate,
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processi ng D Brdi A0S RRQSESIING WEFTEODRND: a
solution to t cess of drving the substrates.
EACKGRAND ARPUES TR & BRoSBSSINd Bindid® | o
process, for various substrates, for exanple in order
to clean a wafer surface, after the wafer surface is

cleansed wth a cheg@@iﬁghimwshi ng is
performed using a pr i - such as pure
e : . . . .
such T Pk L or ol estd A e B IS kB and o
subBate 5@ coRess f ideRidey, Whkh p&ﬁfeiﬁ%riﬂm@g&%ﬁﬁﬁ on a
eansed Wt

process, in which, after the wafer i's c
seinfieon @hEtot GRdfe,0h HdudA sk UiSpWet @vicd BADYREES, d ecording
exposed in an | PA vapor to condense |PA on the wafer
dishrsibstraté, hu snsalbsibstusie) gnldPAHed rsubbiraped, EnVtréicular it is a
adhering to the wafer, and contam nants such as
subsitate | pwcassingasietod raomd subetradé eprosessing eldwee which can
running pure water down the wafer surface, and a :
pex f‘gﬁﬂﬁgﬂﬁﬁ@b €8s wocesspeg itankp spAes of duyfadeepnaeseses from the
surface. .In the dryin process, if even a small
PIQFEIERg obfvapkavs, sURSHEA RS Witht hehamreal solnhigrdo thejprocess of
cIrWat e@émar]l‘_; i s, formed on the wafer surface, which
i Be §RPYrakial ity to be worsened in the same way
as a particle does. Therefore, in the

BACKGROUND ART

In the semiconductor production process, for various substrates, for
example in order to clean a wafer surface, after the wafer surface is cleansed
with a chemical solution, washing is performed using a processing solution
such as pure water, and the wafer is dried with an organic solvent such as
isopropyl alcohol (hereinafter referred to as TPA), More specifically, the
processes includes a process, in which, after the wafer is cleansed with the
chemical solution and pure water, the wafer is exposed in an IPA vapor to
condense IPA on the wafer surface, thus substituting IPA for the pure water
adhering to the wafer, and contaminants such as particles are washed from
the wafer surface by running pure water down the wafer surface, and a
drying process of vaporizing IPA to dry the wafer surface. In the drying

process, if even a small droplet of water remains on the wafer surface, a



sem conduct or production process, it is necessary that
such contam nants do not adhere to the wafer. Many
nmet hods and apparatus for processing the substrate
surface of the wafer, in which neasures are taken

agai nst contam nants, have been devised and put into
practical use. Such nmethods and apparatus for
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gas can be supplied when the wafers are dipped into it. The processes
including the chemical-solution process, the process of washing out the
chemical solution from the wafer surface usi.ng pure water, and the drying
process of removing the water adhering to and remaining on the wafer
surface with mixed substitution of the organic solvent vapor and the inert
gas after the washing process is performed in the one processing tank.

When the flow of the inert gas within the processing tank was
investigated during the wafer drying process, routes shown in Fig. 9 were
obser_ved. Fig. 9 is a sectional view schematically showing the flow of the

inert gas within the processing tank. Substrate processing device 1

includes a processing tank 2 with an inner tank 2i, an outer tank 2, and a



region. The inner tank 21 surrounds the outer
peri phery in the upper region of the inner tank 21.
An openable and closable Iid 23 is provided in the
upper region of the outer tank. A processing sol ution
di scharge hole 212 is made in a bottomregion of the
inner tank 21. One end of the exhaust pipe 5 is
lid @gneThehiter ttaakpephassa Mottt boR Hagrehangead@pen upper
212, and the other end of the exhaust pipe 5 is
regowp| €thd dnnew dankn2punpramdshehé iduter \f@RFherg] BCtheMupper |
ports 8 are protruded in the outer tank 22, and the
regipoel Bjecmiesrtango?t. s /B0 apenehispimed] closablevig @ isypplided in
mechani sm 9. Gas jet nozzles 41 are nounted in the
thg sypper regionrpf dhe oiiger tanlpa, Apracessing aslution discizirgs hile 2;2

is BHASIG B GPRGTaEion A I 4enBics. pPoeea ol hacusbeast pipe
1, wh t it . dryi f th

s BRI R nen 0 (CLULTR e e

o8 B I, o5 AT e T " Ve
‘i t A Y . .

N L A -

poRtd8USE BlpR®to Q‘tvapTo'F's;%pEPj Pﬁech%ﬂf%n o thegs %&tn&aﬁes' £, are

gh the space

exhausted outside the sink "3 throu
mbehtwdeh the uped! rdoddk 02 2hangd the ahigdties gagggt AdbAedes; are
of the sink 3 is at atnospheric pressure. shown by
coaneched tbra Eitgoged, gdhsugely soakdeet thriugh pipenggasenbl y of
wafers Wcollides with the bottomwall surface of the :
i nnedn thmisubstratel prosessing divicaillgt when thee nitrogen gas Nj
processing tank 2, and then the gas is exhausted from
(drBgasasi feam fhgenitrogpnezanstpRlassonree Aasgstiedirgmothe upper
vvaferfs W are dried by the gas directly jetted from
regia ¢ efthenle)rﬁﬁ%%naltaako@(b@let.lﬁ egautrogepcgpsalle dpvihdownward,

=i R GREPD B 1 othG Gfstt APEBPIL L T usy ead the
niff3aeh BENThTs LRARISES w Tl ing Bidk PR A prapst pive 5.
thﬁgi&g%} ggm% Ldgmﬁehﬁt SRS RE MG aS thEWifk ' D InddiEh the
space between the outer tank 22 and the lid 25. The outside of the sink 3 is

at atmospheric pressure. As shown by arrows in Fig. 9, the gas jetted onto
the gssembly of wafers W’ collides with the bottom wall surface of the inner
tank 2; and rises to circulate in the processing tank 2, and then the gas is
exhausted from the exhaust pipe 5. The surfaces of the assembly of wafers
W’ are dried by the gas directly jetted from the jet nozzles 41 and by the gas

circulating the inside of the processing tank 2.

DISCLOSURE OF THE INVENTION

However, in the substrate processing device described in Japanese

Patent Laid-Open No. 2001-271188, since some of the drying gas is



processing tank, ‘the flow of the drying gas is not

kept constant in the processing tank, and the flow of

the drying gas becones turbulent. As a result, the
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gquality, it is necessary to mnimze the influence of
exhhestpaoemtingg fdcility. In the exhaust processing facility, a vacuum
pump is used, and plural instruments and devices are connected to the pump
to manage the exhaust processing in a collective manner. Therefore, it is
difficult to finely adjust the instruments and devices individually in
consideration of the requirements of each of the instrument and device, and
facility cost is increased when individual adjustment is performed for each
instrument and device. Further, in the usual exhaust processing facility,
fluctuation in pressure of the evacuating station becomes intense during the
initial stage of start-up or dliring stopping the exhaust processing facility.

Therefore, in order to process a large amount of wafers while maintaining

high quality, it is necessary to minimize the influence of the evacuating



station in the exhaust processing facility. However,

in the substrate processing device described in

Japanese Patent Laid-Cpen No. 2001-271188, it is very

difficult to performthis adjustnent. Recently, for
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prevents a decrease in yield caused by contam nation
inpértad dnl thg@rocmsitly tank. At this point, processing speeds on the
substrates fluctuate and a long time is required for drying, so that there is
the problem that particles and the like are easily generated.

In view of the foregoing, the invention is particularly to solve the
problem iﬁ the drying process in the conventional art, and the first object of
the invention is to provide a substrate processing method which can
uniformly and stably supply the drying gas‘ to the assembly of plural
substrates. |

The second object of the invention is to provide a substrate processing

device which decreases contaminants adhering to the substrate surface and

prevents a decrease in yield caused by contamination when a large amount



5 of substrates is processed. | The above objects can
be achieved by the follow ng neans. That is, the
substrate processing nethod of the invention is
characterized by including: dividing a processing tank
into a washing section and a drying section; formng
a clearance in the joint between the washing section
of anbstriates w@rproogssedct i on; communi cating the clearance
with a sink; nmoving the substrate fromthe washing
sect 1o ahmtemjekrtquag }sfeachleme&\hgrthﬂrfyllngmgl eneans. That is,
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processi ng net hod of the invention_ is characterized in
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wadAE CRletivAl ULOMhik 'botuli‘ﬁ since the internal pressure of the drying
section is securely higher than that of the drying section, the down-flow of
the drying gas becomes smooth in the washing section, which allows the
surface procéssing of the group of plural substrates to be efficiently
performed by the laminar flow of the drying gas.

The substrate processing method of the invention is characterized in
that a processing solution supply unit and a processing solution discharge
unit are independently provided in the bottom region of the W&Shiné section,
and the following processes (a) to (d) are performed in washing the substrate:
(a) a process of supplying a chemical solution from the processing solution

supply unit into the processing tank to reserve the chemical solution in the

processing tank, (b) a process of inputting and dipping the substrate in the



processi ng tank, (b) a process of inputting and
di ppi ng the substrate in the 6 processing tank to
perform chem cal -sol uti on processing on the substrate
for a predetermined time; (c) a process of supplying
a washing solution fromthe processing solution
supply unit after the chem cal -solution processing is
pro¢assyigethnkatudpefforth shlearigilrgplttion girecdssitlg s0ltht isabstrate for
fromthe processing tank through the processing
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disdMaské@t € processing is inproved, the formtion of a
natural oxide film can be suppressed, and the

cont aAReh@ihSto SIS BNtOHrbEdsBir GRRRE, REFYE! ggeries of
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the substrate, the processing solution in the washing
theedtying pmocdsschar hedpérdormed hior thé | gEmbyprapessahi N@gnk, the
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in $hBGY4¥ng section is discharged for a short time by operating the drain
mechanism at the same time as when the porous plate is inserted between
the washing section and the drjring section. It is also preferable that the
porous plate is a punched plate in which plural small holes of a
predetermined diameter have been punched.

According to the substrate processing method, while the drying gas is
dispersed by the small holes of the punched plate, the internal pressure of
the drying section can securely become higher than that of the washing
section. The large amount of processing solution in the washing section is
rapidly discharged by the operation of the drain mechanism, which smoothes

the down-flow of the drying gas in the drying section. Therefore, surface

processing of the group of plural substrates can efficiently be performed by



the down-flow of the drying gas in the drying section.

Therefore, surface processing of the group of plural

substrates can efficiently be perfornmed by 7 the

| am nar flow of the drying gas. The substrate

processi ng device of the invention which includes
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orientation;, a washing processing tank which
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being conaseed; npbiral hiet howdes raxsi anrabgecheincleanatde, shape at
gccordi g to the subitr_ate processing device, in ]

supstantipih e sintareals ixr the tope syrfcagofdbeheentpinar while
supplied to rqup of the plyral suybstrates.|n _the

re SR Sh bOa e ey st oricg o iomrad 4Rt dsoaRLY ol Hristrates,
t in h.th | ear ance, and the, renmai nin }

arkf il Lo BbRbR chit RIBEE mr e B A with

theNAE e @ﬁfa}@ﬁge c%m%uﬁi%é@edo it ’thé'sri]ﬁg ik %rh@ﬁeﬂ%%vleen the
pressure of the rylng processing tank i s securely ‘

w%ﬁéﬁ?}??ré&%@iﬂﬁ‘@nl@énd Dige l’i’ﬁ,sgﬂg@ %ﬁgﬁf&ﬂblaﬁé {beintSﬁxéted into the

| ow of the drying gas becones snooth In
logey reonroftls sldagant@nk, which allows the surface
processing of the group of plural substrates to

According to the substrate processing device, in drying the substrate,
after the drying gas has been supplied to a group of the plural substrates in
the drying processing tank, some of the drying gas flows to the sink through
the clearance,r and the remaining gas is exhausted to the outside through the
washing processing tank. At this point, since the internal pressure of the
drying processing tank is securely higher than that of the washing section,
the down-flow of the drying gas becomes smooth in the drying processing
* tank, which allows the surface processing of the group of plural substrates to
be efficiently performed by the laminar flow of the drying gas.

It is preferable that the washing procéssing tank includes a

processing solution discharge unit and a processing solution supply unit



be efficiently performed by the |Iamnar flow of the

drying gas. It is preferable that the washing

processing tank includes a processing solution
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Accordi ngly, the efficiency of the substrate
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f0;£gtion of the natural oxide film can be suppressed, and the contamination
caused by the particles can be prevented.

It is preferable that a drain mechanism is provided in the processing
solution discharge unit and, in drying the assembly of substrates, the drain
mechanism is operated at the same time as the porous plate is inserted
between the washing processing tank and the lid. It is preferable that the
plural jet nozzles are positioned in the top surface of the container along the
outer circumference of the assembly of substrates such that distances
between the outer circumference and respective nozzle holes become

substantially equal to one another. It is preferable that the porous plate

includes a punched plate with plural holes of a predetermined diameter.



outer circunference of the. assenbly of substrates
such that distances between the outer circunference
and respective nozzle holes becone substantially
equal to one another. It is preferable that the
porous. plate includes a punched plate with plural
hol es of a predeterm ned dianeter. 9 Due to the
substiius o Preovdsdiatg mrevessing tlheicdy siendrying gaaran uniformly
unifornmy and stably be supplied to an assenbly of
angh glablabe suppiedto DESCREIION THsTrHEEDRAW NGS Fig. 1
is a sectional view show ng the substrate processing
device in accordance with the enbodi nent of the
i nvention; . kig, [ S~ a.Shde vi ' [
processi ngﬁ%ﬁ"\}? %‘E%CREP LON @%&ﬁ&oﬁﬁ&lﬁéﬁg t he
proc i tank..of Fig. 2 when ..vie fromthe.other.,
B qeTig D% hYEuBnal vl Sod ik e S e it device in
i Yy e ide. Fig. 5is a side -
acgo Ao dith THE o B oL BRE R "%, 72 T
show |48 REwCSka t (...t he
pr ocggg'ezs;n'eel%:.s}i;d.El ‘?gshovvs T Egh\?\éis}ﬁf%gﬁg%%ﬁg(r’yi ng
proc@yg, 3Fisda sld@)viéw shov@akl tHRbrodtsSMeetRlIRioRnimg. LG hen
washi ng process, Fig. 7(b) I's a sectiondl view
viewpd &rom the othalrsideg process 1, Fig. 7(c) is a ..
sectional view explaining the drying process 2, and
Fi g. Figd} id sperspectivephin viesmsleosping thierléd thendrdgwad from an
process 3; Fig. 8 is a sectional view schematically
ul%ﬂ%\ﬁﬂ‘i@ a flow for the drying gas in Fig. 7(c); and
vi ew showi ng .t he flow of the

Fi-g. is.a sectional !
i ner ﬁ%a’ilﬁ # stdeeviepr Jdtbedidhghewnrniligt fe conventi onal

subst. at roc I ng. devi c BEST FOR CARRYI NG |
oun Hig Pabr PeRleTRaO BN £he CHPSRBOENAROr ofha Wisps in the
pr.b@evs%%'i on will be described bel ow

=

Fig. 7 shows the washing and drying process, Fig. 7(a) is a sectional
view explaining the washing process, Fig. 7(b) is a sectional view explaining
a drying process 1, Fig. 7(c) is a sectional view explaining the drying process
2, and Fig. 7(d) ‘is a sectional view explaining the drying process‘ 3;

Fig. 8 is a sectional view schematically showing a flow for the drying
gas in Fig. 7(c); and

Fig. 9 is a sectional view showing the flow of the inert gas in the

processing tank in the conventional substrate processing device.

BEST MODE FOR CARRYING OUT THE INVENTION

The preferred embodiment of the invention will be described below
with reference to the drawings. The invention is not limited to the mode

illustrated in the drawings.

Referring to Fig. 1, the substrate processing device 10 is a facility for
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with reference to the drawi ngs. The invention is not

limted to the nbde illustrated in the draw ngs.

Referring to Fig. 1, the substrate processing device

10 is a facility for 10 processing the sem conduct or

waf er Wwhich is of an exanple of possible

substrates. The term of processing shall include the
preecssts the semipintctore waler 8V whioht 1s. ohencéwemplel of possible

olution, the process of applying hydrofluoric acid
Sugﬁ@é*tt% ntThe terme of processing shaib msdﬁée the proeessiofsiteling the

B LR SR s L et SR SR
BB BP0 i B oS i e
R, e i B AP ST AR S win e
M K T

pedforaddd irCOmbidcading tdRkige Which perforns air
conditioning in the accommobdati on chanber, a supply

sour ¢ sifvivahirs B Ras 5y ahé pYsceRsRGARSkNTG HPIHELPRSa hBusing
the processing tank, and a wafer conveyi ng nmechani sm
ch@hebeact&swhidhe haar® voduine edch nthiabethdr prooe@singThe€nk 15 and
processi ng tank 15 includes an inner tank 20, an
acgegseries dhkred caarkt acdonumgdatethe Theseracressori2® inslude an air
formed in_a bottoned box shape, and the upper surface
copflitiopingisice sKclr@eroropenir amalitioning in 4hk aggommodation
sur.rounds t E)E upper o_uger peri phery of the inner tank
chogberna Suppbhserg cgrviRich suppliest o usoPosesing selitignanto the

the 11id,30, The inner and outer tanks 20 d 25 are,
PrOCES AR EU T % EARE OIVOXME TISBRTINE ohEratasiesies are

Or&QtEQﬁHl 42 ﬂa%ﬁ?g.e ‘?‘Iﬁg %}rﬁgésginigg%%\w i@g?‘%}gﬁ?s an éﬁngg tank 20,

corrosi on-resi stant

am YR aWRr 35 Afd ?llﬁﬁﬁo! P’?"heelnglgr l‘f?ﬂggor_r%r@ormed int a8 r1])l2>ttomed

pol yvi nyl'i dene uoride or 't e 1 nner

bo2OsHigfe, ardetid upPemBifia cé ¢ tREQGSES Ak CANidPEpen. The outer

performed by di pping a |arge nunber of wafers Wwith a
tahkr 28 stired@idy the u@per outer periphery of the inner tank 20. The
opening of the inner tank 20 is covered with the 1lid 30. The inner and outer
tanks 20 and 25 are accommodated in a sink 29. The inner and outer tanks
20 and 25 are made of a material which is corrosion-resistant to the organic
solvent such as hydrofluoric acid and IPA, e.g. made from polyvinylidene
fluoride or the like.

The inner tank 20 has a depth in which the processing can be
performed by dipping a large number of wafers W with a large diameter, e.g.,
about 50 wafers W with a diameter of 300 mm in the processing solution
while being held by a substrate holder 62. The processing solution

discharge unit 21 and a processing solution supply unit 22 are provided in

the bottom region of the inner tank 20. In the substrate holder 62, the

11



about 50 wafers Wwith a diameter of 300 nmin the
processing solution while being held by a substrate
hol der 62. The processing solution discharge unit 21
and a processing solution supply unit 22 are provided
in the bottomregion of the inner tank 20. In the
substrate holder 62, the 11 plural wafers Ware held

pltygl wafprs W a@sheld by,gtipJen adssetieaguidiet etheguaingitties and in

.parallel and vertical orientation. . The substrate

parelldeand vediced beiegtiatien. 6Thesubstrapd hddeo (easséfteiguide) 62 is
mechani sm 60. The lifting means 61 is provided in the

coppled; toga Adngnhechaa0smapd tHbe didinetmeans blids gzovisied in the
taken out fromand put into the_inner tank

20 b
liftigerpeahanism 6P nand Hbecpssetie @uide §2 @‘zaheprpqmﬁ%m and put
infa Ui Sl GEPIb Uy yorBaln FOMSHELFicgsoite JHAG G with the
R O e BEOHRE BE B Bl RS  ated by Dy
D ' . i Tt L..T
PRSP S, Bt R B Ukl LSR8l st

P i .- » t i i a i
S 2cBS Y, BS: CIRUNE ERSHRRUNTHED ki 6, g e o

theQiftieguRbesk 60. a robot nmechani sm (not shown), and.the
assenbly of wafers is held and noved to a

pr ed dher assemdblp of waif@d ibtakéie cub flodh tige Paested01idaBD by the
502. As shown in Fig. 2, the processing solution
movisghaedeanisint 521 Thelmdenganechdnism 20 inviudes pleradlholding
di aneter and an outlet 212 with a |large dianeter. The '
pasils| @91 2nd Alwicagplede to aa gebdl anedhemisiufreati shewas, and the
dra'g%nfch%nisn1mhich rapi dly discharges the .
aSE?I&%’ &t mpterp iy helh apd Weért@c%ﬁpﬁ@temm@d Hesition by the
tlet 211 _having,.the small dianefer _djscharges. the .
holfiggenaf D8 1 Gor o8 SRR e RS- ot tHfmPregrssipg polution

B UG 3960380 St e R Lo B b e
2110567 MR oL A, ARGV EAE Bt
- fuhetihs RASA 1dr@in Ghellieni8HE Fhick 3pid3- discharges the processing
solution in the processing tank. The outlet 211 having the small diameter
discharges the processing solution reserved in the bottom region of the inner
tank 20 and in the piping. The outer tank 25 functions as an overflow tank
which receives the processing solution overflowing from the upper region of
the inner tank 20. An outlet 25; is provided at a lower position of the outer
tank 25.

As shown in Fig. 5, the lid 30 includes a box-shaped container 31. In
the box-shaped container 31, the lower region is opened and the upper region
is closed. An assembly of wafers W’ in which many wafers W are coll.ected
can be housed in the box-shaped container 31. The box-shaped container 31

is made of the material that is corrosion-resistant to the organic solvent such

12



As shown in Fig. 5 the lid 30 includes a box-shaped
container 31. In the box-shaped container 31, the
| oner region is opened and the upper region is
cl osed. An assenbly of wafers Wn which many wafers W
are collected can be housed in the box-shaped
container 31. The box-shaped container 31 is nade of
ast hpdrdhericabcidhahdi BPA.or Thsilid 30 eshshamhotal thiveizontally by
organi ¢ solvent such 12 as hydrofluoric acid and | PA
mqﬁ@g IThea13058 éﬂfbetﬁlg‘wﬁ%e dThe niowing ahdansois camvlosg amdarpen the
(see Fig . The novi ng neans 55 can cl ose and
OPSBHrg 2 éhe dB@ﬂl" fanb2Q by hemzmtatikmeving thedidz 8Ataliovy the

li.d 30 ab ve the  inner tank 20 as shown by

infRE E S0 35 SHR b3 DA Ao sin P 2 s el mateng means

55, S5t *%%‘llwl%' f bﬁeﬁﬁ% it héglﬁgﬁfﬁﬁed ﬁ%l%%s Lﬂa%iﬁégn@y a
30

Prééeﬁé%%ég et b 1ikety pa 1385l aly (w8 theard 80,

antPthe |%Hehﬁ:fo?ﬁ frh s B%t Sertidk éJ gre%) tﬁg‘}lﬂty@go WO thei(hﬁd 30

asse conv Into I nnher

in48Be %Eaﬂmgnsﬂaiﬁéf a’Fﬁ@'.[’f@i' .‘y() of m‘ﬁ@fe@ rvﬁlen"\meczibs'eﬁng)&ﬁlof GAdYrs W2 is

processed is taken out fromthe inner ta

cofiteyudl imtoHl®: irmert Bl 0D GUHHAGEThE a¥dtnt I yDES waddrsYwhich is
has an arch shape is fornmed in the upper region of

alrdzelyomocsdseddd taked aixh érond the imérianlt @@ surface 32,
plural jet nozzles 331 to 337 which jet the inert gas
are Asrshovgednilfigh Su mhdltppcﬂurm R vs‘tubhtlmsﬁcaélﬁ has an arch
equal intervals. As shown in 4, in the plural

Shﬁae A¢ dermey pp the s@PgpFoBon fé@slmm}yanﬂd ewfterzeny@l. In the |

t he et _nozzles_331 to 337 are arran e n
tOBe?‘irfg E”?mpﬁ Latet ueaslesantr drl §3eqturh iint et?leaxr@rtm are

ar{¥5gd] 4 ol BlnelBBts B Silicolud élqa@{p}éé‘}éiwa o g RBown n
PR PP Lo A, A
plirfalt & ClMiEy dig,egh i '4g§J K nozz]&ﬂ@&gdl{f g«gré%c%w column at

direCtion, and the
sudktantaally b@ué‘ﬁuﬂt@i@ﬂschhﬁl«ﬂﬁeeﬁ%ﬁ‘ﬁ V@/étr‘n&ztifes 8PPE 337 are also

region of the assenbly of wafers shown in Fig.
arbangdibirs alurijoital row at substantially equal intervals. Referring to
Fig. 4, the six rows of the jet nozzles, in which the seven jet nozzles 33 to 337
are arranged in the column direction, are arranged in the row direction, and
the 42 jet nozzles 33; to 33s6 are arranged in an outer circumference in the
upper region of the assembly of wafers W. As shown in Fig. 5, the seven jet
nozzles 331 to 337 in the vertical column and, the jet nozzles 331 to 337 in the
top surface 32 are arranged in relation to the assembly of wafers W’ such
that distances between the jet nozzles 331 to 337 and the outer
circumferences of the assembly of wafers W’ are equal to one another.

Because the wafer W is basically formed in a circle, the distances can easily

be equalized by making the top surface 32 arch shaped. It is preferable that

13



nozzles 331 to 337 in the vertical colum and, the jet
nozzles 33, to 337 in the top surface 32 are arranged
inrelation to the assenbly of wafers W such that
di stances between the jet nozzles 331 to 337 and the
outer circunferences of the assenbly of wafers W are
equal to one another. Because the wafer Wis
thibashapé |of the eg burfaceiiscchangdik tii stbstaasiatlyn eqaslity the
be equalized by making the top surface 32 arch shaped.
digtances peestrdingbtethenshapesofithe whfepdof the top surface
IS cqg?ged to substantially equalize the distances
accordlendpa IRME nipagd: &F cannecird b eagh mspegidte inigpizgle 33,
onnected to each respective jet ngzzle

j 342 is )
aigh e 2§ %W(iéjé’é% sl ¥ ‘aﬁ%@ﬁsézmt% PR RAReS pte and 34z
branch pi pgs and 3422. ..The.s .nunber..of je .
TR, SR8 RS S iREnBled Aiar ey R T A T B BREher of jet
| £s. ' h.of. the bran i p
5 2015 b3 ARBRaRR A e FREN Lo ANFAR! Pohoretre,
St6i : . |
T Ve siafialy IR o b Rled OF fadh 1 dE3RPplc,  ach
re@pe@ivd jed ab2s181NGchieRGhe jetl SadiaQlffased BealRbdfiREAiRed angle
33. Wien the gas is injected from each-respective et
isneed| @ 83 jeo nobtleB8. erWhiehCih# #1LRCej@fted fom $2eHeYpective
of wafers, it is preferable that the jet nozzles 33
jeamezslet 38 uohthidatutémeircinjferdncgast tied weeembhinef wafers, it is
adj acent_jet nozzles, e.g., the gas jetted fromthe
prieéarahby that Bepjeinbzeles 3dase et sech thahthdyeirjett grrbétaveen
333_overl ap each other in the outer circunference b :
thgradineendsiet moEgless egaf ihesgasTipstest fom thedethpezale83gand the

oS Bl T, BB P b B e
. W ' L0S.. 2,3 9,

ERTRRLINE Dol A 98 oty S o
PP 0B S JRATD, ST 000 SR, IARADELY be

uﬂi!ﬁr{ﬁﬁlg%qu%qi%d t%%ﬁ@%%&éﬁ%l%f‘tb%?%z%ﬁwi s formed of a
cylindric

al body whose opening has the sane size as

the lAywHovepenFngs. of 3t Aed bi thathtedRedftt chehé&als RR®ber 26

i s made of
and the porous plate inserting mechanism 27 are arranged between the

inner and outer tanks 20 and 25 and the lid 30. The intermediate
connecting member 26 is formed of a cylindrical body whose opening has the
same size as the lower opening of the lid 30. The cylindrical body is made of
a material which is corrosion-resistant to the organic solvent such as
hydrofluoric acid and IPA. The intermediate connecting member 26 is
positioned above the porous plate inserting mechanism 27. In the
intermediate connecting member 26, the lower opening 262 is positioned so
as to substantially abut on the upper surface of the frame body 271 in which
the porous plate 28 is housed, and an upper opening 26; is fitted in the lower

opening 311 of the box-shaped container 31. The intermediate connecting
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a material which is corrosion-resistant to the organic
sol vent such as hydrofluoric acid and | PA. The
i nternmedi ate connecting nenber 26 is positioned above
the porous plate inserting mechanism27. In the
i nternmedi ate connecti ng nmenber 26, the | ower opening
262 is positioned so as to substantially abut on the
memper 26umbigde ofmitthé Hyr directipditt2igltienlidtdcin thédrame body
porous plate 28 is housed, and an upper opening 261 is
ZMitted in the |l ower opening 311 of the box-shaped
container 31. The internedi ate connecting 14 nmenber 26
rray B‘élecﬁﬁrptl@@lw 2 imcdedss piftati plgte e which ®botah smadl holes
j?e body . ﬁ L;e por.ous plate 28 includes a fl at
aane esnimaiipie fhpplatesuafage  Hdieclat plafe ipmseripsdectween the

A S 5 o B S A
in P RO CERRR RS PGPy 3 witees N il PP rapined
prQEé%%@§5:1?‘§ Vﬁfiﬁﬁ&&”' $HEGordflE n}ﬂ toYe n%u?é ef! ﬁx{@cg?la‘]? wRich is

mat eri a corrosi on-resi stan organi C

cobs¥fnteststaht 85 thy %&Qﬁﬁl@@ol&ﬁ%&haé@h%&t%ﬂuol:h:eacﬂﬂ THPIPA.

pl ate 28 is housed in the frame body 2

THrop xesis [Plate2@ 8 houseddnpihRtramel RIYPM. NTHESHB0E PMte 28 is

(not shown) and horizontally noved in a sliding

conpledeto tee atovvmg mecdhiagisi. (néh@hbwalrenldoblyri 2ok allgusiongd in a
the porous plate 28 has a predeterm ned | ongi tudi nal '

sligingg et ascshowdn iedtigon) , Thadramedodyr2thdeowdi2s tse porous
rrade bet ween t he frarre bod 271 _and the porous plate

rlote 2§Mas 2 meedeiermd ingl yodgle dverticahalitection), and a

AgHrahed 2ads 315@0?%5“%%%@5 f%ﬁ?,@%@%eqﬁﬁgi S perqus plate 28
t d to.t 29.. Th |
W&er?ﬁ § oty ekt R%S%we B bR po T el [ d 30- "
I
ggl ?F‘ élla%gaq'&b gﬁe‘%ﬁ? o?emsd2 %’ealf R In2 Hflﬁ%) an}e ?}aﬂ?g PHocess,
sof¥of t?h'%edrlg' oéjas?’ig el%[ltﬁefaf‘ﬁn% HE INGE 2?5 'I‘;q%refgfeb %mce a clearance

hal f-cl os tate iI's orms bet ween
x $etinel FFebhehvashéNeh e obi Q11 th-@“ﬁd@@r@}é%rﬁhé’é & &Sressed

s inserted

by x in Fig. 8), a half-closed state is formed between the inner tank 20 and
the lid 30 by the clearance %, i.e., the half-closed state is formed between the
drying section and the washing section. The porous plate 28 is inserted
between the inner and outer tanks 20 and 25 and the intermediate
connecting member 26 to divide the inner tank from the lid, namely, the
porous plate 28 functidns as a shutter which partitions the processing tank
10 into a washing section and a drying section.

Now the piping connection between the processing tank and
accessories will be described with reference to Fig. 1. A pipe 22; carrying

the processing solution is connected to the processing solution supply unit 22

positioned in the bottom region of the inner tank 20. The pipe 221 carrying
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between the inner and outer tanks 20 and 25 and the
internmedi ate connecting nenber 26 to divide the inner
tank fromthe lid, nanely, the porous plate 28
functions as a shutter which partitions the processing
tank 10 into a washing section and a drying section.
Now t he pi pi ng connection between the processing tank
thgngrocgssings selusionwig Icobeededctd bepuret tvatef euppbe soarce 38
Fig.. 1. A pipe 221 carrying the processing solution
threugly rih déave cconsralhealyeoendsangurwl. ut Tom mppp2Ys wartyidg the

rposi ti oneg%l, n the hottomregi gn of the inner tank 20.
ProRessiipopgon: y‘ﬁﬁ-’g Fanctiore o rgppbEng gtheo puedessingssolution,
cponnected. to ure vva{ er supplé1 ource 38, through a
A e Banting S_@‘é‘ﬁ% SHRE'2X5ERP NG pERE PIping éh?ﬂg%control
valE asP BECRRRED Aot R R e REChe e 381i5 R fonibeted
' ' i i he fl trol
oSBT OG0 B, Pl OO B8l e
TR ch%nﬁbaﬂosﬂﬁﬁ%ﬁcgtg;%ipltyt Qo8 3’?1015 89, Sc‘ﬂeﬁ?i'cgf‘ preparation
hr the tlo or valver

i ntroduci ng pipe 2 ough w contr

méfes Bl SROwARP! fot | BresidRd VIO Weaeredd chBfliteSoRution to a
chem cal preparation nmeans (not shown) for preparing

prefietedtesineéd cohedmtrationol ahd omatt G a prodétdemeidd Nesmperature.
concentration and at a predeterm ned tenperature. :

Aggordingi fwgthe ptiposeusipilee podeestiagpifar essinple, (Washing; etching,
exanpl e, washing; etching, and oxidation), for

ang gipladionh dor iexamnde, $he whieonicehsobdiselcant be salested from
anong, hydrofl uoric acid, hydrochloric acid, hydrogen_

AT x QS%OQ&P% afid, hyfgroghlasiaeckl, Bydragenaperoxide solution,

nia.water, surfactant, am ne organic solvent,
suliUgEs i GOGEnY e PRI JER (S P Gtapbrame orgpRic solvent,

ﬂtgo:}keyén{ox%g%ﬁiigsé’w&\iéegrg, ; e?%iggtg\éga | ,u rgﬁclomzltl}ee{? s&fl }'os"rg lullj :\Iﬁlgfél?x the
ARV OIS e BALM doii 048 GRALAGN T Bl o5 REOYLGICD N Lhe
bottom region of the Inner tan i'nch udés The outl et

211 Ashishbwhasn apsgrabl mea'ﬁl)@é'ssﬁ%ts?)gtﬁi%tlaigk ge unit 21

whi ch has a | arge dianeter.” The 211
providedt ir?{l2e dbgtofOREEGhest t1 i tdrdNBolihdidds the outlet 21,

di schar ge

which has a small diameter and the outlet 212 which has a large diameter.
The outlet 21; and the outlet 212 are connected to inner-tank liquid discharge
pipes 23; and 232 respectively. The liquid discharge pipe 23; is connected to
a drain processing facility 40 through an on-off valve, the pump, and the flow
control valve. Similarly the liquid discharge pipe 232 is connected to an
exhaust processing facility 41 through the on-off valve, the pump, and the
flow control valve. The sink 29 is also connected to the exhaust processing
facility 411. The drain pipe 251 is connected to the lower position of the
outer tank 25, and the drain pipe 25; is connected to the liquid discharge
pipe 231.

The vapor supply mechanism 37 is provided near the processing tank
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pi pes 231 and 232 respectively. The liquid discharge
pi pe 231 is connected to a drain processing facility
40 through an -on-off valve, the punp, and the flow
control valve. Simlarly the liquid discharge pipe 232
I's connected to an exhaust processing facility 41

t hrough the on-off valve, the punp, and the flow

15corthreovapal stgpply MBedidiks@937 sndldes & t@ther@tibRunit 371.
exhaust processing facility 411. The drain pipe 251

Thes veponeenerthtion tiet | Mereseosed itha akanie sobwhersuchnks the

25, and the drain pipe 251 is connected to the |iquid

isefireprbalgeholdiIBA) s@venttheTheapogarsosplventresobh missiie IPA solvent
provi ded near the processing tank 16 _15. The vapor

eaglip prixesaabh the waer remiainieg on ead edhgeimg tet thensunfiace of the
371 The vapor generation unit 371 reserves the

wile T and Shigemeasiosoleant hes Pxepmshy Kne coRbce(ppaipn. The
sol vent . The or.gati c, so] vent such, as .the | PA sol vent

veB Rt PR et WErS {nboais ERC RS, SUVER 4 v ARaR Hg The

. . waf i i

vy ARS8 7 oot Ml P05 s e 7, an

th¥ FPLEN RIS At ig hedfid ardlaoalaql h&“h%&%% %e%lr%ﬁ&ﬁ uﬁaﬁ 371
t e ge I's” di ppe

vaporize 1t. T vapor eration unit

aﬂﬂH@%rg%iﬁol*éhﬁIpﬁﬁkﬁﬁﬂl)ﬂa@%'f((:j@g@r ﬁ.r@ BShnddi8a @5 985H-6ther by

sol vent is heated and vapori zed. e vapor generation

pipivigt 3637 And IPA ikReippliedtbahs MlayeRehéRAorSURR 37,S0ur ce
36 are connected to each-other by piping 36 1, and

| PA Thesvmuiri gehdrativhenwia @i gyeherscomd nitvogen FasIN» supply
The vapor generation unit 371 and a second nitrogen
soyees PP asy poryected dydera3shariping 8he credbiandly pipitg 35:12. The
pi pi ng 3511 and branch piping 3512. The nitrogen gas
nifeZER 285 bt iseHRlg frpm Breabranchi pipieg 36 10to et brgtom region

fSgttomregi on . of thl? apor generation tank 371 to _ |
ol JBRSPROB EHRBEIERD fank BA1 fe epgratei hthitles 1y dpdrreserved in the

BRI R AR ESSLETE oS a2 oot
BRI P A YRR 8 9 IS QIR corir
' gagln Sql&%eval?pé?&%\?ggg%igﬂ 2&%’5’%}?5% géuﬁfedttg%i_ﬁﬁ{é 58] 1198 N%iping
3712, and the mixed gas of the carrier gas Nz and the IPA vapor are supplied
from the vapor generation tank 37; to the jet nozzles 33. A first nitrogen
gas Nz supply source 34 supplies the nitrogen gas N2 to the jet nozzles 33
through piping 341 and piping 342. The nitrogen gas N2 supplied from the
first nitrogen gas Nz supply source 34 is used not only for purging the inside
of the processing tank 15 but also fof finish drying.

Next the series of processes the substrate processing device will be
described with reference to Fig. 6 and Fig. 7. Fig. 6 shows a timing chart for
the series of processes. Fig. 7 shows the washing and drying process, Fig.

7(a) is a sectional view explaining the washing process, Fig. 7(b) is a

sectional view explaining the drying process 1, Fig. 7(c) is a sectional view
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fromthe vapor generation tank 371 to the jet nozzles
33. Afirst nitrogen gas N2 supply source 34 supplies
the nitrogen gas N2 to the jet nozzles 33 through
pi pi ng 341 and pi ping 342. The nitrogen gas N2
supplied fromthe first nitrogen gas N2 supply source
34 is used not only for purging the inside of the \
explaingss thg di-pinlg friocbsl 2 2480 Figr 7(d) vt shsedtivhADvieMe¥kplaining
the series of processes the substrate processing
thd@lrying midces$@. described with reference to Fig. 6 and
Fig. 7. Fig. 6 shows a timng chart for the series of
pr oc &pfeging-tyFigs. dravk 61 hrstwheRid30 afithel pyocegsing tank 15 is
process, Fig. 7(a) is a sectional view explaining the
opgaet 3yl theassemblyiof wafery W i acconupedaied invibednner tank 20.

| ai ni he dryi . 1, Fig. 7 IS
AR T BLOTS hon 5 % OSSR oot g i
o Bea % baBR B 5 SR Phidl S, e
. ' t ' d, .and
bl thU pR0 2R N Bfodiedss inf B0k RE toliiion. and the

pelcid ety 0. ) 458 SUSMAELISPLIEA o 5

reb@vied2th fthemnree eigmaeal EdretdreD tBHPPFoteSQHECor $xample,
t hrough the pipe 221, which introduces the processing

etelingt hgdrofhwstié-beid peanmsst,tthdAhubirg) etelPRd Yerbiheddn the
and the desired chemcal solution is reserved in the
aspembty tdnivads Wieaebodieg thevipichcdsanivgl (dodutionasphsed by
etching, hydrofluoric-acid treatnment, and washi ng,
dipping) thesagsenfdy b avaderst Wein Huspriseysiog sehitéos. W
accoh%ing to which chem cal solution i s used by o
di ppitdtett the shemigalypobitiompeeeesting isnBnishede asighgwn in Fig.

sol ution., K Af t he chenj cal -solution processing is
76 e et D Wit e iy o the, eyl R SR pare water

o b s U L A e BHE S EEe cpution,
B BRGOARAZHHREN: A0 EOEo R DEBEIS SN gupoi
wlglgc.@rof_lqhiéﬁ%\ﬁir}legf RO (AR WPRGT régqglilQ:@ @fe IMfer BRAL 2baNKhe pure
water DIW overflowing from the inner tank 20 flows into the outer tank 25,
and the pure water DIW is discharged from the drain pipe 25; through the
water discharge pipe. The pure water is supplied for a relatively long time
to wash out the chemical solution HF which remains in the inner tank 20.
After the washing process, in the drying process 1 shown in Fig. 7(b),
the cpntinuous supply of the pure water DIW is stopped, and the assembly of
wafers W’ is slowly raised from the inner tank 20 (rate is reduced) while a
small amount of pui"e water is supplied(DIW water-saving). A small
aroount of IPA vapor can also be supplied into the processing tank 15 at the

same time as when the assembly of wafers W’ is raised.

Then, during the drying process 2 shown in Fig. 7(c), the drain
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water DIWoverflowing fromthe inner tank 20 fl ows
into the outer tank 25, and the pure water DIWis

di scharged fromthe drain pipe 251 through the water
di scharge pipe. The pure water is supplied for a
relatively long tine to wash out the chem ca
solution HF which remains in the inner tank 20. After

médiemniashiaige pf thoesstlet 21 tihehd Mokivan PELIGET the pheBsing tank
Fig. 7(b), the continuous supply of the pure water
15DIsveperated ppedpidpdlisdhargs shatgrpcafsingwblatonNVars the porous
slowly raised fromthe inner tank 20 (rate is reduced)
plaks R8ia insenkpd hetween tbe ipoer angt enterstasksp?( edd@38\and the
. water-saving). A small anmount of |PA vapor can al so
infrrmagdiptq eanriastingnenbes 285 hericentiallysmavinghde penous plate

B N R ERCE i
drakn, 1 hani. l f, t.h I 212, h .

e I A T S AT -
i gl ' t iLng. sol.ut j.on d.th

re a0 gL B B PSSR IR W T B o

NOW Eéatteérihsth%ov@bg o%?ig?{@n%@&nk gy er f@@h@td?m&%%%ﬂ, the

merrber 26 by horl ving the porous”|
orgihiz gdmeeﬂﬁmx%dm@{xéoceﬁéﬁg QEHRNY Yomb entd cRfafa%ith the
an

of hot nitrogen gas he | PA vapor is supplied

surfaceld daBherafea W 2 tHhegropeslathDRepar B copdeh9sdBato the
si mul taneously as shown in the timng chart. The :

sumfaceogfe theyasafeNWi 0 feat ed film bhHhehy apganiepdraht. ngWhen the
tank 371. In the drying process 2, the organic :
orgapigesnlverpHim is fQI‘@lﬁpig obeldwi sgrinamlof thecwafes Whtthe organic
ontact-with the  surface of each wafer W- and the
sobyepdniie sWiskinted i96r the PevpdeMater Geheringe tosthe awefer W.
of the fer Wto fogrma filmof the_organjc sol vent.
TRHERPTEREIC DR HeCes JPYE At FTanthe SHafafsdlaheprater W. In the
rface of .the water.W e.organic_ solyent is,. ..
gl Brested TEmS o ity Kl tatheen s 16 slbRlipdin order
to W, e p t r t
oy TRSSEO1 o IPAPHGF B\ gy A 2L ey g o
thle"brbb&bsind Snk 158N A HRIGRyIH I3 AUpshed. L or der
to? dry tlhée srﬁbst ituted | P‘CAsj1 gﬁjé‘%es asse > y of wafers
Wi s WhkgrheWlow bPbhe drying gas in the drying process 2 in the above
drying processes 1 to 3 is investigated, the route shown in Fig. 8 is observed.
Fig. 8 is a sectional view schematically showing the flow of the drying gas in
Fig. 7(c). The drying gas (IPA + hot N3) is jetted from the jet nozzles 33 in
the upper region of the lid 30 to the assembly of wafers W’. At this point, a
clearance x is formed between the inner tank 20 and the lid 30. A
completely closed state is not formed between the inner tank 20 and the lid
30, but a half-closed state is formed between the inner tank 20 and the lid 30
by the clearance x, i.e., a half-closed state is formed between drying section

and the washing section. Therefore, some of the drying gas jetted to the

assembly of wafers W’ flows into the sink 29 from the clearance x between
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the processing tank 15 when the drying process 3 is

finished. When the flow of the drying gas in the

drying process 2 in the above drying processes 1 to 3

is investigated, the route shown in Fig. 8 is

observed. Fig. 8 is a sectional view schematically

showing the flow of the drying gas in Fig. 7(c). The
thaiyhexytayds 20 lapd thelod 380 is jetted fromthe jet

nozzles 33 in the upper region of the |id 30 to the

assekirihess sineedhe prpcessing bk Bbiiaplaced ipl tharaincenditioned

is. fornmed between the inner tank 20 and the [id 30. A
housing ehamber 1hsay Kaniscblown dewnwiaxd dramattheenr corditioner 12
. inner tank 20 an he J]id, 30, b a hal f-cl posed state
in;the fpmcB degiopl éﬂe &*ﬁgmﬁfé}amfamﬂz Bs ageivvflrbéf q%iedirg@wsbyAS a
S

0 S i Bl G LA B
. f dr vi i ] t )

e -

sng% .29.,9 Eﬁ&?{ gf&b%é"&ﬁ&z%%ﬁ&‘@xhé\&%dtb%%% C%P'gc(?edng%ed to

urt si nce the processing

thehenRigy. c Fided ke Qelyinaopsd Rt abethd }etlgbizl%s?—t@% iei§ emitted.

bl own downward fromthe air conditioner

thoppseh the glearante khhdwmsing of pasRivihd idto SHOMhdahRE20 is
arrows. As a result, the drying gas enmitted fromthe

dectesmedrine the igas panitied thyroexghatlst ddardriveangThé anpiypitngf gas
222, and the remai nder of the drying gas flows into
engitted ghroughothe elegranet xt becomes tolatively baigaus lidréfpre, the
an exhaust device coupled to the sink 29. Since the
drafing ggsqean jbet exlpusteth wHbousttheoinfleencesof shefluateation in
t hrough the clearance x, the anount of gas flow ng
evpRgtlR st RADYIProGerRBRLAUNEY t he gas
em t t.hr opgh .1 he_cl ear ance. The anount S ,
o ¢ 00t SO b drEieEp AN Eeictuask 85 4BE HAarmity Bf jraters W,
THhet ; RV ed
so% Olﬁlte c?rﬁréﬁé g%% ig éﬂﬁte&ﬁ%f%ogﬁﬁgﬁgl%{%ﬂgugﬁ Qﬁg %Iearance X, S0

uence oO udat 1 on

thﬁv&ﬁ@@éﬁgeanﬁto@t%&nﬂbwiﬁé‘Qneeﬁéaﬂﬁ{expm%%i &gﬁée&%lséd %y the

That is, after the dryihg gas I1s jetted on

arBSSEITof ¥aHbrete@riftdMhe sEIMRIO! THRGMFY | ABndES: f)l(ﬁctuation in

enitted into the sink 29 through the cl’earance SO

the evacuating station exists, the drying gas can smoothly be evacuated
while the fluctuation does not largely have an influence. More particularly,
when the clearance x is provided, the fluctuation in the evacuating station is
absorbed by the larger space including not only the inner tank and the outer
tank but also the sink, which allows the influence of the fluctuation in
evacuating station to be decreased compared with the case of a narrower
space including only the inner tank and the outer tank. Further, since a
large amount of clean air is supplied from the upper region of the housing
chamber 11, the fluctuation in the evacuating station can further be

decreased.

On the other hand, since plural small holes have been made in the
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that the anobunt of gas flowing in the inner tank 20 is
decreased by the anpbunt of gas emtted into the sink
29. Therefore, even if a fluctuation in the
evacuating station exists, the drying gas can snoothly
be evacuated while the fluctuation does not |argely
have an influence. Mre particularly, when the

bodyedithaqorsus plate @8, dee drying ddsupdssitd olcought the porous plate
evacuating station is absorbed by the |arger space

28 il digpergedory dheyplurel ismagll helek, and thpresstmr diffardoce is
but - al so the sink, which allows the inf|luence of the

gepetiedaty the prifice pHeeidbetieeent e lod 30k thiereadenk 20, i.e.,
onpared wi.th the case of a_narrower _space_including

be ngntﬁéew efonsERtRg o the edising chamber mrd Hére, iBnei ctank

L O R
AT R T
SRS BB A0 DO PR UL 5

tafl k PUeveathiRy sb&forp! Ural smal | holes, and a pressure
difference 1s generated by the orifice effect between

the [Ihdthd saah, when idpeesduaskreltiohstlp is IREWRHBLtWRN the
lid constituting the drying chanber and the.inner tank

processing tanlngs thnd thestink @9¢ haebdiowiblgeretbityormhigahold
the drying chanber is evacuated while flow ng
smootthi¥ Pedvis. > Phessaire of evatimtime statian, @ind he |id 30
(dryi n% section) becones secur eléggi gher than the
pr es$urelep nsesungrdievacantingetatierhi ng section). In
this ate, when a pressure relationship is shown )
bet exen k1 lﬁr%@e§§?§$§r? aﬂfkﬂ%%énéotm}’%ﬁgnﬁe%mnh e is the
fol | ow relatio i.ps, hold: Pl > P2 > P3 ressure
org el el B3k 8RR 07 By thppresspre in hexheBiEpire, Snd P

is i@}?{%‘f’gﬁéﬁlﬁgiﬂﬂggﬂizwere Pi is the pressure of the

rying s ron), P2 is the pressure in the

gﬂgegfhwné& whenl $hd BRefhGSS Yh&hepidiEs S8 0a4sk P% RSd the
sink 29 satisfy the above relationships, the drying gas demonstrates a
laminar flow in the processing tank 15, and the drying gas is smoothly
exhausted to the outside of the tank through the exhaust pipe. Through
this process, the drying gas is uniformly supplied to each individual wafer, no
water mark is formed on the substrate surface, any particles can be removed,

and the adhesion of particles can be also prevented. Further, the

re-adhesion of particles can be suppressed because the drying gas is not

circulated in the processing tank.
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Is the pressure in the sink 29. Accordingly, when the
pressures in the processing tank 15 and the sink 29
satisfy the above rel ationships, the drying gas
denonstrates a lamnar flowin the processing tank
15, and the drying gas is snmoothly exhausted to the
out side of the tank through the exhaust pipe. Through
this process, the drying M& uniformy supplied to
each i ndi vi dua er, nop water markis forned on the

I f
substr at é St ?té”é\i\?? RERGeTARY | wethod spharactaiapde by inelgding:
SR 5 0 A AR B e

S se.t.he,dryin as isg.not circulaged, .
TR EAERBREMT IR bR AFRR AT seroh AR EUT arving
ol ' ' V.. e Lng. dividing .
<oBAESERN RS TEIGG SUBLASGEL 1 Wb e bIARE S o
thé SRdshIf sedtPitdehdiRBsBHEEN iR dRyird tHe RBSBRRE: {1lErting a
washi ng section and the drying settion; communicating
porfies plataianCthaloibraefl owhERY hNBedadldb 34 f@hfed: a8 jetting a

the washing section to the drying section in drying
drying gabsigeanst; thensebdtra@ with phe duserpladt@esfire éfhghe drying
| ower region where a clearance is forned; and jetting
seetiondyeiph righer dlyamn tbat tofighe Winkraid the tihtdrnal ipréatumalof the
pressure of the drying section kept higher than -that
washing seeion kapllovray thanghagiof phe deying ssetivhe.  washi ng
secti,on pt | ower than that of the drying section.

2.
The Substrift eSPPIERISsi BrgCoRstRG d Teribor diasgonding | & nelpim 1,
o iRBGHE Aot sPiye R R BHon: SO gEaad & Brocessing
' 0yl ded, i n_tihe ,bott or ' f id .
sol iR Bk WU B pORR N b B 8B Bt seeion of
saldva@hfhd cfth,glgtrggdi n washing the substrate; (a) a

process of supplying a chenical solution fromthe
Proceké! fBlowing processes (a) to (d) are performed in washing the

substrate;

(a) a process of supplying a chemical solution from the processing
solution supply unit into said processing tank to reserve the chemical
solution in the processing tank,

(b) a process of inputting and dipping said substrate in the processing
tank to perform chemical-solution processing to the substrate for a
predetermined time;

(c) a process of supplying a washing solution from the processing'
solution supply unit after the chemical-solution processing is finished, and of
discharging the chemical solution from the processing tank through the
processing solution discharge unit; and

(d) a process of stopping the supply of the washing solution after the

chemical solution has been discharged.
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solution supply unit into said processing tank to

reserve the chemcal solution in the processing tank,

(b) a process of inputting and di pping said substrate

in the processing tank to perform chem cal -sol ution

processing to the substrate for a predeterm ned tine;

(c) a process of supplying a washing solution fromthe

pr oc@ssi rbhe ssthtrate guppéssingi methbdr acberding to claim 2,

chem cal -sol ution processing is finished, and of
charadrtizgdnig thet ehdnmivamerblanigmnist poovided ipr saids prongssing

ank through the processing solution discharge unit;

S0 %é}scgafﬁ%‘é%@sa%fl st oppi ng the supply of the
washi.ng.solution after th chem cal sal ution has_been .
di sc i Goane thegsungEate, o BFerest e Sevigni Rad Washing

‘ cor.ding,to claim?2 characterized in,that.a drain,

B8 it AneRef B hahort, BEAT B esEbur Ayt Eaid moshianion at

[ : ' [ ryi h bstrate, qt.he .
0 EIAHAE 44 bordlibiht SO AT b GpethdE scction and

safd AFNRLaRdLibRr @ short time by operating the drain
nmechanismat the sane tinme as a porous plate is

i nsert ed Pigd Weebstsaicd MRTBiNEE S9ELthen Mdordiakdtdl ¥iigh 1,
section. 4. The substrate processing nethod accordi ng

chapactenizet lin thhtrsed epiro@d platé higt asghfchd §lstePhidt @hich a
is a punched plate in -which a plurality of snall
plhvilety dfanall halgsrleddng mnpreddtatinaimet] ali a areteparechenchdl,
A substrate processing device which includes: a
suppért Aeahairdterproogasing dagice whichan¢ludesf substrates
to be processed at equal pitches in parallel and
ver t i%c 8NPBPYte MeaNSofor SuRReHing prelagslinpft awhstimteshto be

R SRS o e el Sheshpan od
openiangvaos%iﬁél epr\’(\)’%gshsiilxrfgql RLR Siicﬂgactc%pri(miogates an assembly of
substrates supported by the suppbrt means; and |

a lid with which the upper opening of the washing processing tank is
covered, the lid also functioning as a drying processing tank,

the substrate processing device characterized in that the lid includes
a container having a size in which the assembly of substrates can be
accommodated, the top surface of the container being closed and a lower
reg'ibn of the container being opened,

a plurality of jet nozzles are arranged in a rﬁatrix shape at
substantially equal intervals in the top surface of the container while
respective jet-nozzle holes are orientated toward the assembly of substrates,
and

when the upper opening of the washing processing tank is covered
with the lid, a clearance communicated with a sink is formed between the

washing processing tank and the lid, and the porous plate is inserted into the
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covered, the |lid also functioning as a drying
processi ng tank, the substrate processing device
characterized in that the lid includes a container
having a size in which the assenbly of substrates can
be accomvdated, the top surface of the container
being closed and a | ower region of the container

lowet ragiopehtht claapineeal ity of jet nozzles are arranged
in a matrix shape at substantially equal intervals in
the Bop sth¢ asebwfratenheprasessingerdenite eacooedipgct foveclaim 5,

jet-nazzle holes are qrientated toward the assenbly of
Chlglm?lflé% &ﬂmﬁwﬁé‘fﬁ% BE PyprassBigctandginstudese washi ng
processi nfigsét ank covered Wwt, gge lid, a clearance

comanTRHEE P RO fEhaTge it hahd epTASEF PR 0 Fapply
' . Kk d.the |id. t I [ .
unkt 83508 4P i 005 rari S B Ehé BPePRL FeiBidhiBe Washing

di ﬁ%bt% jat e processing device according to claims5,
prc‘%gﬁa e?nlried in that said washi ng processing tank

i ncl B?&%ésiﬁgpé&ﬁﬁﬁﬁiﬂﬂap?ﬂ/ss&kie‘iﬂ ;ﬂmﬁmggé WhnA%ed to the

processi ng sol ution supp uni t

procisepgndehition BupylydeGit ot HeHI9t fHRMpE &M OEo BN to the

washi ng processing tank; processing solution supply
precestRIp fzindi; ng which is connected to the processing

solution supply unit to supply the processing sol ution

t o t hechemiedssélngionaskpply cloante avhizhl stipplies - thepghgmical

source which supplies the chemcal solution to the
solytinretosthegprosesaing sokthgn yupslstsyrtqan pipigg; washi ng

sol utiop, supply. nmeans_for supplying the washin )

sol ut¥a§ I%Sfﬁtl%@npﬁwéxm@& RRUPRhGDEhe H@Shgng solution to

rocessing, saol yfion.s |y system pi ping, the washing,
thg ara??sswgﬁ?;%ﬁﬁ%ﬁ% thE PraEdRIng Sbhbioa, uppls: g, pibing,
h e .. washi solution tq.overflow fr the .
th% gsg%'rll[ﬂx?%é?lgﬁm sutlﬁ)gg 6?%%%85 orrﬁv&as?rgﬂgiﬁe su‘é’straggi)y causing the
washing solution to overflow from the upper region of the processing tank;

and

discharge piping which is connected to the processing solution
discharge unit to introduce the washing solution, discharged from the
processing tank, to the outside of the processing tank.

7. The substrate processing device according to claims 5 or 8,
- characterized in that a drain mechanism is provided in said processing
solution discharge unit, and

in drying said assembly of substrates, the drain mechanism is
operated at the same time as when said porous plate is inserted between said
washing processing tank and said lid.

8. The substrate processing device according to claim b5,
characterized in that said plurality of jet nozzles are provided in the top

surface of said container along the outer circumference of said assembly of
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and di scharge piping which is connected to the
processing solution discharge unit to introduce the
washi ng sol ution, discharged fromthe processing
tank, to the outside of the processing tank. 7. The
substrate processing device according to clainms 5 or
characterized in that a drain nechanismis
Subﬁ%;w@ﬁeosuch dhatl disteress ptweeh uthenowiesc kincgmfararice and
and jn dryjng said assenbly of substrates, the drain
' TeRRRAGES; %%Zles olgp beearag sabs{ iabnequalte ane anshesai d
poro s plate |s i hserted betmeen said washing
proc SSI n0¢ afRPEETS aPRogesEingg . derpee s@B‘é’trFlHt% tO claim 5,

progessi i,ce cordin c 5, c¢h rized
ohBERGEERe Edng A s porans piatenipsledR s ninful wlite mith o
d cont.al.ner anng t he outer
pl%{%rﬁ%:%' élrozérgzltég%i gg aeggaén 3{1%?1 5‘2' Substrates such
t hat di stances between the outer circunference and
respective nozzl e hol es becone substantially equal to
one another. 9. The substrate processing device
according to claim5, characterized in that said
porous plate includes a punched plate with a
plurality. of holes having predeterm ned dianeters. 25
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