DESCRI PTION Title of the Inventi on SUBSTRATE TREATMENT DEVI CE
5Technical Field [0001] The present invention relates to a substrate
processi ng device that processes a substrate for a sem conductor,
etc., to elimnate deposits like a thin filmformed on the surface of
t he substrate. 10Background Art [0002] Various thin filns are provided
to forman electronic circuit on a substrate in sem conduct or

manuf acturing processes, but such thin filns |ike a resist nust be

el i m nated when becom ng unnecessar yyrdo@Eppigydevi ces which elimnate
such thin filnms and which are conventionally 15 known are a

bat ch-type device that soaks a pl uriabbt#edvenitistrates in a bath
filled wwth a process liquid acting on the thin-filmformng

substances to process the sSubgBRERATE TREATRMBSNTWE/O& er - t ype devi ce
that supplies a process liquid to the surface of the substrate one by

one to process the substrate. [0003] According to the batch-type

devi ce, as expl ai ned above, foreign materials |ike 20 resists are
elimnatedswhile the substrates are TRoakedFigd the bath filled with
the process liquid, and thus the foreign nmaterials elimnated from

t he subst r af@es01j endihe praseritheveptiocrtses tb  ilshiratdprsessidgd @i e it frosysésaim
whi ch causes the process liquid to overflow fromthe top of the bath,
ci rcul at es thisstratedorf 4 gavécbrgndog ste., to eimidate defasits lilad ethit@inpfoaaedsen the
liquid during the circulation, and returns the filtrated liquid to

t he bat h. Howdacsnof {leisnedratdhe 25 process liquid overflowed fromthe
top of the bath is circulated, not all amount of the process liquid
is circulated. Accordingly, even if the process liquid is filtrated
through the circulation, it is difficult to conpletely renove the
foreign nlerials in the process 2 Background Art

[0602]  Various thin films are provided to form an electronic circuit on a substrate in
semiconductor manufacturing processes, but such thin films like a resist must be
eliminated when becoming unnecessary.
Example devices which eliminate such thin films and which are conventionally
15 known are a batch-type device that soaks a plurality of substrates in a bath filled with a
process liquid acting on the thin-film forming substances to process the substrates, and a
single-wafer-type device that supplies a process liquid to the surface of the substrate one
by one to process the substrate.
[0003]  According to the batch-type device, as explained above, foreign materials like
20 resists are eliminated while the substrates are soaked in the bath filled with the process
liquid, and thus the foreign materials eliminated from the substrates remain in the process
liquid. Hence, there is a system which causes the process liquid to overflow from the
top of the bath, circulates the overflowed process liquid to filtrate the process liquid
during the circulation, and returns the filtrated liquid to the bath. However, since the
25 process liquid overflowed from the top of the bath is circulated, not all amount of the
process liquid is circulated. Accordingly, even if the process liquid is filirated through

the circulation, it is difficult to completely remove the foreign materials in the process



liquid, and the foreign materials |like the above-expl ained resists
may remain in the process |iquid. Mor eover, when the
specific gravity of the foreign material oelimnated fromthe
substrate is heavier than that of the process liquid, even if the
process liquid is 5 circulated, the foreign materials may directly
remain in the bath. Accordingly, even if the process |iquid
is filtrated as expl ai ned above, in the case of the batch-type
process, thaighl gidife FERERH nfhdialsike M YO XMYin@REESE nRY3éiRain in the

[ 0004] Mor eover, in the case of the batch-type process, a plurality of
bat hes are préetsdaphid.r espective bathes are filled with different
process liquids, and the substrates are 10 successively soaked in
respective bathes. Mbie6eer) WhinShd\§ReiFs aFvity Of Me@Wela hidiaiap blithdkiel Yot
bat hes and a carrier device that carries the substrates between the
bat hes, t he thegbbtidiyishesderiar @ags thaproteiliqlif 98] iftheireieks igui@dr ess
such a technical issue of the bath-type device, in recent days, a

si ngl e- waf @rcirtylped phofedsn dawrielR niay dietdly fethabi held bat). According to
the 15 single-wafer-type process device, the substrate is not soaked
in a bath, but the Arogibmpdy, kvaif theipsocsfruicld Meatédws aplaiicd ab®repinehdy
one, and the used process liquid is drained every tine the process
liquid is usestofHerimch-typeprodésnghe foreipemmaierigls éa thabeth-rhaypehpeagds.s
device, foreign materials do not adhere again after the process.

Mor eover, i 10G04] poddorsdesritin thel dase ofthebalel-fype pricedsj aplsratify dftbiathed ark ns
by changing the process liquid to be supplied 20 without carrying the
substrate. [poOdBHFEepestivaiatiecs apafilbadtwith differentprecess quwdy, ondthe sutshatas are

device that is conventionally known. .. This device supplies,_
whi | e rot 32 isuegessivelipsopkest ia refppdiviedrihes ntSadeyit ipinedesarptogreddetie pldlige of
t hereof being directed to the above, the process liquid from above

the 25 cent &rtheyandipecariprdgvise tiphearigsdbesbsirgtep hetvesn iy haghesythe fagidity
center of the substrate peels thin filns while flow ng over the
substrate t OGEIESIHE BU% circunference thereof, and the peeled thin

filnms are drained together with the process |iquid.
[(%ng th grder to address such a technical issue og the bath-type device, in recent

days, a single-wafer-type process device is getting attention. According to the

15 single-wafer-type process device, the substrate is not soaked in a bath, but the process
liquid is supplied to the substrate one by one, and the used process liquid is drained every
time the process liquid is used. Hence, according to the single-wafer-type process
device, foreign materials do not adhere again after the process. Moreover, it is possible
to eliminate different kinds of thin films by changing the process liquid to be supplied

20 without carrying the substrate.
[0006]  For example, Patent Literature 1 discloses such a device that is conventionally
known.

This device supplies, while rotating a substrate held horizontally with a

processed surface thereof being directed to the above, the process liquid from above the

25 center of the surface. The process liquid supplied to the center of the substrate peels thin
films while flowing over the substrate toward the outer circumference thereof, and the

peeled thin films are drained together with the process liquid.



3 Citation List Patent Literature [0007] Patent Literature 1: JP

2005- 051101 A 5 Sunmary of Invention Technical Problem

[ 0008] According to the above-expl ai ned cgnventional single-wafer-type
process device, since the process liquid is supplied from above the
substrate with the processed 10 surface thereof being directed
upwardly, supply neans is necessary at the supply side. Hence, the
supply neans of the process liquid interrupts to cover the upper
space of the substrate, and the device disclosed in Patent Literature
1 | eaves the upper space of the substrate opened. Wen the upper
space of the substrate is kept openedgitdtibe Lesgppl i ed process liquid or
the vapors thereof spill out to the exterior of a housing. 15

[ 0009] However, the process |iquid vaeiegsLitteferdi ng on the kind of the
thin filnms to be elimnated, but nost process liquids are strongly
aci di ¢ or al{e@d7] ne.PaldanLiteraiufe I:1IR 2p05089461 A quid spills out to the
exterior of the housing, the process |iquids adhere to various

devi ces angl wirings outside the housing and may damage such devi ces
and wirings. 20 [0010] Accordingly, in order to prevent the process
liquid fromspilling out to the eBusimaoy ofhvértienhousi ng,
conventional ly, the processing-surface side of the substrate directed
upwar dly may be covered by the houshenlicd $wblame| udi ng t he supply
means over the substrate. In this case, however, since the processing
surface of (P08 ubgiacendingtadlessaboreenBaised ¢onmeptivnalfsingle-wifet-type pmgsisng,
the process |iquid supplied to the processing surface bounces back
from the prdedssisiige higrregess liguigdiissheplisd divaeabope thesubstiatequithdthe grosessed
to the ceiling surface of the housin

10 surface thereof being directed upwardly, supply means is necessary at the supply side.
Hence, the supply means of the process liquid interrupts to cover the upper space of the
substrate, and the device disclosed in Patent Literature 1 leaves the upper space of the
substrate opened. When the upper space of the substrate is kept opened, the supplied
process liquid or the vapors thereof spill out to the exterior of a housing,

15 [0009]  However, the process liquid varies depending on the kind of the thin films to
be eliminated, but most process liquids are strongly acidic or alkaline. Hence, if the
process liquid spills out to the exterior of the housing, the process liquids adhere to
various devices and wirings outside the housing and may damage such devices and
wirings.

20 [0010]  Accordingly, in order to prevent the process liquid from spilling out to the
exterior of the housing, conventionally, the processing-surface side of the substrate
directed upwardly may be covered by the housing also including the supply means over
the substrate.

In this case, however, since the processing surface of the substrate faces the

25 ceiling surface of the housing, the process liquid supplied to the processing surface
bounces back from the processing surface, and the bounced process liquid adheres to the

ceiling surface of the housing.



4 Mor eover, when the process liquid is vaporized, the vapors
adhere to the ceiling surface of the housing. [0011] When the process
| iquid or the vapors adhered to the ceilidng surface as expl ai ned
above is left as it is, such process liquid and vapors fall down and
contam nate 5 the al ready-processed substrate or the substrate newy
set, and thus such adhering process liquid should be conpletely
elimnated. However, in order to elimnate the process |iquid and the
vapors fromthe ceiMprgvesuwhedhe ploress diduiddsvapbrizddotheamporphdheractodlani ng
by pure water_and letting the pure water conpletely dried are
necessary. SElegswlicepf Bed@usieg of cl eaning and drying are necessary,
it takes a tinme for_cleaning and drying 10 by what corresponds to

t hose proced®?dd. [Whamtheprocessdiquisisr g vapprstagecrpd ogbneeilingmunfaéans t o
provi de a si ng}l@,e-waf er-_té%e substrate processing device which _
prevents a [FrBEWSY apqvgds Bitand 1 apedr Rrossseiaud and vpesihll fowiganst gontamingie
exterior when clirggtly supplying the process |iquid to the surface of
a subst r at  BeelspdrawsessHbsubiiEale prie subshaie Raw kel Ard, ps mch pdhasing peasess
liquid and the, v rrs thereof, etc., 15 from adhering to a ceiling
surface of IqH’é]u*SBﬁS ?’e gB‘PE]FFeghebcnb‘nF‘F%b | O §veh impraet shmingtethe process
processi ng device %gzcordi t% a FI rst _aspect .of the present .

i nvention i NaFgfBd: eavaHBﬁgg’Hbt, eREHng Myfacedreceinss ok fir gkamplp, ql¢pging by
housi ng, a substrate .Subpjected.to an,elininatin rocess of
adhering a8 B¢ agﬂ%eitnbg, ggx;ﬁvhaéerscaplpﬁeéy E?efﬁﬁngi?gﬁﬁa tcgithien t he
processi ng surfac kng. directed to a bottom,of t.he houysing; I
means that SUpp Ifrgss(p%ﬁ%aglg ea“s@%wl&ﬁﬁfa“?%S%We“g%&éi‘merfgf éﬁﬂ’f%@é‘agﬁg‘ﬂ%e

substr at e#e‘%k%wcoﬁf@%%ﬁmfﬂgserﬁ?e%ﬁ?re?‘” inlet for taking a gaseous

body in t oust ng; an out or evacuating, fromthe housing,

vapors of t ocess .| i.guid ol I s . Wth 25 the

gaseous bod tlgie nqtlsl?l a{.;; ?g]%tﬁg g{l:l }%F%{l&gf%?gf%%g@ggﬁﬁgeow erétgg%ﬁu(lj’smte

aspect of tRRcRIERERVick mtﬂr%ntstarb‘?oJ@:QSL‘lﬂquaddsvaBBl%Yﬁeg&)qfrom spilling out to
the exterior when directly supplying the process liquid to the surface of a substrate to

process the substrate, and which prevents the process liquid and the vapors thereof, etc.,

15 from adhering to a ceiling surface of a housing.

Solution to Problem
[0013] A substrate processing device according to a first aspect of the present
invention includes: a housing; holding means that holds, in the housing, a substrate
20 subjected to an eliminating process of adhering materials on a processing surface of the
substrate with the processing surface being directed to a bottom of the housing; supply
means that supplies a process liquid to the processing surface of the substrate held by the
holding means; an inlet for taking a gaseous body in the housing; and an outlet for
evacuating, from the housing, vapors of the process liquid in the housing together with -
25 the gaseous body taken in from the inlet.
[0014]  According to a second aspect of the present invention, the housing is provided

with a guide member that gnides the vapors of the process liquid in the housing to the



with a guide nenber that guides the vapors of the process liquid in
the housing to the 5 outlet. According to a third aspect of
the present invention, the guide nenber iss configured to have a part
facing a periphery of the substrate held by the hol di ng nenber, and
to maintain a clearance between the part and the periphery facing

wi th each other. 5 [0015] According to a fourth aspect of the present
i nvention, the substrate processing device further includes an
inlet/outletoufler putting in and out the substrate to be held by the
hol di ng menber to the housing, in which a part of a structure
configuring the inl&tcooing eta thed espaéti oftireguiesent ifveention, thegiighmembeafis t he
substrate held by the holding nenber, and to maintain a cl earance

bet ween t he cpafiguredhid halie a pext fqshigrapetipbéry gf thietshbstratetheksityghe haldihgnimembke)
cl earance serves as the inlet of the gaseous body. [0016] According to
a fifth aspadd tomaintn prlesence Letivesntheopart and ¢hepenipheryfeciny witke swhother.
device further includes heating neans opposite to the supply neans
across t hed 00X r atdccoutingiata fqurtleanpestat egreseidrention, th ubgppopiotessing
t he processing surface. According to a sixth aspect of the present

i nvention, tdsBchButhenigclvdesan inle/pytle for pyttingfin mﬂg@t Hgsubstrgedo & held by the
infrared ray inlet is provided in a_surface of the housing between

t he heat i ng heiagmemberte thediopsiag.iip whichapartaf & supeiuneisanfigusiag the inlet/outlet
facing with each O%Eer. ) In addition, the infrared ray inlet
may be an opeoRguse I Bve eerinlienholific sybsiale beld by dedividingmenhierefnddp

[ 0017] According to sevent h aspect of ﬁlhe present. invention, the

hol di ng neaﬂéa“ﬁafg ﬂfgeaaanﬁ*a efierytnp aai Ard e perPhest gf‘i“ﬁ@“@%‘éc}k%%rt angy the
hel d by t ol di ng neans. . According to an ei ghth aspect of
the pr ese?u‘? Creﬁ{f‘&ﬁ?%&ﬁsa?ﬁﬁlglﬁb%ftﬂﬁ%aée?}*@{?g%si ng device further

I T R TR —
%gﬁgi ng Ii (ﬂlg'jfige I’u%etcikxgﬁﬂés%atfirggonmeﬁms %sgc%itg Lmr & ts&p%?y r%%ants Q«e:rogsu e Isalbstrate to
heat a rear face of the substrate opposite to the processing surface.

According to a sixth aspect of the present invention, the heating means utilizes

15 infrared rays, and an infrared ray inlet is provided in a surface of the housing between the
heating means utilizing the infrared rays and the substrate facing with each other.

In addition, the infrared ray inlet may be an opening or covered with an
infrared-transparent material.

[0017]  According to a seventh aspect of the present invention, the holding means has
20 a rotating function for rotating the substrate held by the holding means.

According to an eighth aspect of the present invention, the substrate processing
device further includes: supply means that supplies a process liquid to the processing
surface; and cleaning liquid supply means that supplies a cleaning liquid for cleaning
from a same direction as the supply means.

25

Advantageous Effects of Invention

[0018]  According to the first to eighth aspects of the present invention, the process



25 Advant ageous Effects of Invention [0018] According to the first to
ei ght h aspects of the present invention, the process 6 liquidis
supplied to the processing surface of a gubstrate with the processing
surface being held and directed to the bottom of the housing. Hence,
the process liquid does not spill out to the upper space of the
substrate. Mreover, the substrate having the processing surface
being held and directed 5 to the bottom has a shielding function

agai nst t he Isuiph slghlipd tctbs procesging durfaadf b huistrhteevithrthe posesking wirthcdoes
not directly spill out to the upper space of the substrate.

The vapors dkingtheldpmddessied foghe Dotmeof thikbousingt  Heoes, tHeerawsd 1&juid does not
together with a gaseous body taken in fromthe inlet, and thus the
vapors do nopillgmt tepgthenpper pacppbihesebshratgui d does not spill out to the
upper part of the housing, and even if the ceiling of the 10 housing
i s opened, the prodédesovardhe shbaimate hivéngthp prasessingrsedicedsingdicld andidirecttd
to the exterior of the housing. [0019] The substrate has the shi el ding
functi on a@ade Hhetbottera has »elueldingifenstion against He supplied presessfliquive apt buete
liquid are surely taken out fromthe outlet. Accordingly, even if the
upper space pofcessHiuid dogs pek direridy sild ewidel theyuppprespaes dfithrpubstratace, t he
process liquid and_15 the vapors thereof do not adhere to the ceiling
sur f ace. siThe ¥2paraohihe pwsessiliayidi ae taken eui dovaibe putlet trsedef willba
not adhere to the ceiling surface of the housing, it becones
unnecessar y 2835085 keshl talsa 1o Epi; theyinighrang dhuts théapprside nohgo wr addbe process
efficiency l(]jl roves by what cgrresponds t o, such unnecessity. .

[ 0020] Accor gﬁlddpss 19 &P IR e URRSE Parh et the Boysings ek evem ifdhg Sailing afithe

vapors of e 20 process,liquid in the housing are snoothly guided to
e out et B5siRS GRTEr e RS Mo HAE B 1o duarmi 60 poenim e exteror
further prevgﬁ{t t he vapors of the process liquid fromgoing up to the
upper space0 ethﬂ}ésné‘(i]bstrate. According to the third aspect

SREECS S RN L T MRS S
substrate, vapors of the process liquid are surely taken out from the outlet. Accordingly, even if
the upper space of the substrate is blocked by the ceiling surface, the process liquid and
15 the vapors thereof do not adhere to the ceiling surface.

Since the process liquid and the vapors thereof do not adhere to the ceiling
surface of the housing, it becomes unnecessary to clean the ceiling surface, and thus the
process efficiency improves by what corresponds to such unnecessity.

[0020]  According to the second aspect of the present invention, the vapors of the

20 process liquid in the housing are smoothly guided to the outlet by the guiding member.
Hence, it becomes possible to further prevent the vapors of the process liquid from going
up to the upper space of the substrate.

According to the third aspect of the present invention, a gaseous body is taken
in between the substrate and the gnide member facing the surroundings of the substrate,

25 and the vapors of the process liquid produced near the processing surface are further

surely guided to the outlet by the flow of the introduced gaseous body.

[0021]  According to the fourth aspect of the present invention, the opening



25 and the vapors of the process liquid produced near the processing
surface are further surely guided to the outlet by the flow of the

i ntroduced gaseous body. [0021] According7to the fourth aspect of the
present invention, the opening 7 configuring the inlet of the
gaseous body al so serves as the inlet/outlet of the substrate for
taking in and taking out the substrate, and thus the setting work of
the substrate is easy. |In addition, the inlet/outlet for taking in
and taki ng aotfigdrmgshdiatet af the igssenmsliddy alsb eatvedastilte inhet/osildd oF thatsehstiatedor
a space with the substrate serves as the inlet of the gaseous body. 5
Accor di ngl y,takihg inomd hakikgotit thesnbsitatd, end thastha setiingwsikoof thesubstrabdisicagy.
taki ng-in and taking-out of the substrate, no process liquid spill

out from t hils adgiten, tlg inlet/outlet for takdnginphd tahdnk @i thespbstitate is mpsty EHbeked by
serves as a cover that blocks the opening of the inlet/outlet of the
substrat e, ithe substiaie@ué e spacy with the p\pistde serees\ae the ifllebofdhogaseolsibody.
conparison with a case in which a cover is necessary, the nunber of
parts can bdacedingdy althangh fhp inlgtowtlet hastadimension foe eirbling taljingen apd
sinplified. Mreover, when the cover is provided, it is necessary to
cl ean and drgkingent@dhersubginate, s pwceisdiguidspithent fioastbistoperivgnt i on, such
cl eaning and drying are_unnecessary. [0022] According to the fifth
aspect of the preseHiexplinedrbeys, theisabsyateserivgs temenyer hatdlenks theppaning e
opposite side to the supply neans of the process _|iquid across the
substrate, foeigHoptpsof B thsizate, s Wmeces SRR Eds & CHERt ddberelore, in
Accordi ngly, the_heating nmeans is not contam nated by the process
liquid, and°PHEMHEAMIRG BT MotHEE E0venBTsERssdB dle Mwpb ey atpasgsan be reduced,

Si nce the_heatin erfor ce of the heatin ans do ot decrease,
"t s poski Bt HegERTaH SAyS HE 507 P TBUEEE r RGP GHeR A SHBSEr at
br ocees. | 1 qur s st in BoRr Bk i o U8 Tl ot iRt brefie Mvention,

adhering materi . e.processing surface of the substrate can be
el i m nated gﬁ'{hlcg%az“r?%l%&%rwggareumﬂ?c??%g’%r, since the substrate is

heat ed effi g} ly, i t] i .ed .
ther oby  accoib shitseo Eis Y LR SEOR SR MR Borb o R et
aspect of t tﬂ?ovﬁ)(feﬂ%?ﬁ% obﬂé(s‘?tgtsfdg?o th%@@pﬂi'ﬁﬁl%’arﬁ%f %%Ecess liquid across the substrate

15 and the rear face of the substrate is heated. Accordingly, the heating means is not

EH

contaminated by the process liquid, and the heating performance thereof does not
decrease.
Since the heating performance of the heating means does not decrease, it is
possible to efficiently heat the substrate. When the substrate is heated efficiently, it
20 accelerates the chemical reaction of the process liquid supplied to the processing surface,
and thus the adhering materials on the processing surface of the substrate can be
eliminated efficiently.
Moreover, since the substrate is heated efficiently, excessive energy
consumption is prevented, thereby accomplishing energy saving,
25 [0023]  According to the sixth aspect of the present invention, the heating means
utilizes infrared rays, and thus efficient heating is realized with the heating means and the

substrate being held in a non-contact manner.  Another example of the heating means in



utilizes infrared rays, and thus efficient heating is realized with
t he heating neans and the substrate being held in a non-contact
manner. Anot her exanple of the heating mBans in 8 a non-contact
manner is irradiation of mcrowaves, but mcrowave irradiation
increases the facility costs, and thus the heating neans utilizing
infrared rays is advantageous in costs. In particular, when
the infrared ray inlet is opened, since there is no obstacle 5

bet ween t he dmatdongchmamer wivadifieonred anicroaaecspbutinkierosabs toradiadon triveeases
substrate can be heated further efficiently. [0024] According to the
sevent h aspdbe fagility ¢nstspamitbng the heating imeans wilizing infigred tys isaivantegeoudia
rotated, when the process liquid is supplied to the processing
surface, theogpocess liquid can be uniformy provided to the whole
surface. Since the process |iquid can be 10 uniformy provided to the
whol e processing sunpadisulas diep fierinfiered ty iplebis epencd atndsehqreisrorabstdcle
uni formy. Moreover, since the process liquid is supplied to
the whol e &beien thedicrbngangansyng theaear perof Eresubsinaten the substiateap b Yeated
means does not need tog have a function of dispersing the process
liquid to tHEf$¥653%%¥Mg surface, thereby sinplifying the structure
of the 15 suy & nmeans. 0025]Furthernnre after the adhering

materi al s ar{@ Qéﬁl miAEPEnS titkssevenh agneskq ﬂ& @'ﬁ%@ﬂnﬁﬁm@h@lmlﬂéﬁ sygstrate
means is incre sed ﬁgﬁ q} substrate being held, the process liquid
on the proc é%% %i B thegragsss i tﬁtﬂlpltltﬁdtt%@e@mcetﬁﬁgeﬁuéfﬁ% ghe process

direction d. thu t h bstr e dried through a sinple

schene. zovﬁlnal be p erpily Brovide ﬁéoaﬁsaf%et? SPHESen e o e REagess liqud eqpde
substrate r ted eas to u ifa heat the whol e
surface of TRESERkSRvidd © FROTRToERt R R e hE r Rt RO ¢ he
pr esent |nven% d Qg ﬁgbstrate processed by the process liquid can
be cl eaned @ eghlng Tiquid while being held by the bol ding

g
Moreover, since the process liquid is supplied to the whole surface uniformly

by rotating the substrate, the supply means does not need to have a function of dispersing
the process liquid to the processing surface, thereby simplifying the structure of the

15 supply means.
[0025]  Furthermore, after the adhering materials are eliminated, when the rotating
speed of the holding means is increased with the substrate being held, the process liquid
on the processing surface is spilled out to the circumferential direction, and thus the
substrate can be dried through a simple scheme.

20 When the substrate is heated by the heating means, if the substrate is rotated, it
becomes easy to uniformly heat the whole surface of the substrate.
[0026]  According to the eighth aspect of the present invention, the substrate processed
by the process liquid can be cleaned by a cleaning liquid while being held by the holding
means. In particular, since the substrate is cleaned while the cleaning liquid is supplied

25 from the same direction as that of the process liquid, the cleaning liquid is spilled out to
the same direction as that of the process liquid.  Since the cleaning liquid is spilled out to

the same direction as that of the process liquid, the internal wall of the housing where the



means. In particular, since the substrate is cleaned while the
cleaning liquid is supplied 25 fromthe same direction as that of the
process liquid, the cleaning liquid is spilled out to the sane
direction as that of the process liquid. Since the cleaning liquid is
spilled out to the sane direction as that of the process liquid, the
internal wall of the housing where the 9 process |liquid adheres can
be sinmultaneously cleaned with the substrate. Brief Description of

Dr awi ngs [ 0Q2¥edd lGuidladisrea cachesimtltameoashy tlgarred tithrthelqvbgiraen showi ng a

first enmbodi nent of the 5 present invention; FIG2 is a
schematic configuration diagram show ng a second enbodi nent of the
present invention; FIG 3 is a schematic configuration

di agram showi ng a third enbodi nBm¢f Resciptmnmf Es@wvings nventi on; and
10FIG 4 is a schematic configuration diagramshowi ng a fourth

embodi ment df037he pPilEskista schareaticiconigubsivardigprino shawfingEafiod embodisient of the
[0028] FIG 1 is a diagramshowi ng a structure of a substrate

processi ng° dsssedanveBtigicor ding to a first enbodi nent of the present

i nventi on. This substrate processing device is a

si ngl e-waf er -t ype pHGcesisalprepsioicerfigurationglidgninn shasgng esdcond embidiment of
thin filnms froma sem conductor substrate.
the present invention;
FIG. 3 is a schematic configuration diagram showing a third embodiment of
the present invention; and

10 FIG. 4 is a schematic configuration diagram showing a fourth embodiment of

the present invention.

Description of Embodiments
{0028}  FIG. 1 is a diagram showing a structure of a substrate processing device
15 according to a first embodiment of the present invention.
This substrate processing device is a single-wafer-type processing device that
eliminates resists which are thin films from a semiconductor substrate.
According to the first embodiment, it is presumed that a process liquid used to
eliminate the resists is an SPM (sulfuric-acid-hydrogen-peroxide solution). The SPM is
20 amixture of sulfuric acid and a hydrogen peroxide solution, and such sulfuric acid and
hydrogen peroxide solution react with each other to produce Caro's acid that dissolves the
resists. When the SPM is heated, the production of the Caro's acid is further accelerated.
[0029]  The processing device includes a housing 1 which has a top face with a
circular opening 1a. The opening la has a minimum requisite size for letting a substrate
25 3 to be processed by the processing device in and out to the housing 1.  In other words,
the opening 1a has a diameter slightly larger than the diameter of the substrate 3.

[0030]  Moreover, a rotating table 2 is provided in the housing 1, and the rotating table



According to the first enbodinent, it is presuned that a process
liquid used to elimnate the resists is an SPM

(sul furic-acid-hydrogen-peroxide solutiop). The SPMis 20 a m xture
of sulfuric acid and a hydrogen peroxi de solution, and such sulfuric
aci d and hydrogen peroxide solution react with each other to produce
Caro's acid that dissolves the resists. Wen the SPMis heated, the
production of the Caro's acid is further accelerated. [0029] The
processi ng dewicludes, ok swlése thehadsd plgralitywiiickmpems! thatthopl thacbstrite3. aThe
circular opening la. The opening |a has a minimumrequisite size for
letting a subieshiytod cREperstdarepropided esaad nipnttine spi@oatsicngcriovne endtier
and out to the housing I. In other words, the opening la has a

di anet er sl iajgng the ¢izplgyever theantatihgtabiicyelemp aod holddhescitvslar atbstr@e 3 from the
[ 0030] Moreover, a rotating table 2 is provided in the housing 1, and
t he rot at i nguteiiprephenotherephssl agdebe substantiallypratiel to s rotating tabpd iwhile t y
of dampers 4 that hold the substrate 3. The plurality of danpers 4
are provi dedndstamingapradaierpaned distasatersiionh respect to one anot her
along the circle over the rotating table 2, clanp and hold the

ci rcul ar sud8931dt e V¥hen aclapmpersdtase cayaed tpistamp thpsybstytte §oa processineurface
substantially parallel to the rotating table 2 while 5 nmaintaining a
predet er ni n 6Vﬂleéecréﬂﬁtéaﬁf@?’éqdrléﬁﬁusfcb@%&qe\m@wt%t%t?ﬂ%ﬁr%ers 4 are caused
to clanp the subst(rﬁ]tfie. 3, a ?r,oce sing surface 3a where resists are
formed is caused tdDeGisehe g %lwﬁfﬁlﬁ'ﬁqu%fﬂ)ia@ the rotating table 2 ppfigureholding

plurality of da s 4 and the rpotating table 2 configure hal di ng
means of th@lwg&gh? PRESRPG HYVFRRP ™ ﬁ‘ﬂftas ’épq@? shoyedhepridiae meaes Is i ng

2 hot t om 1 A TRSTRG O BbREL i Hg DoHRR Ihabads fhpotonn o the
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provided at ¢ he oppgglte side to the danpers 4 and bel ow the rotating
table 2 in theTigure. The cylinder nenber 5 is freely rotatably

supported b;o%gga'i\ji&_goﬁf‘,cévdgfﬂg%r\?\xn{'é{ibQFS Bﬁf L0010 a?ét?t%(%ﬁ%}\%?iﬁ?% ﬂ%ﬁ&gting

The cylinde ers is cou an electric no
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nmenber 5. HeyeyREs. The cylinder member 5 is freely rotatably supported by a bearing provided
on the bottom 1b of the housing 1. The cylinder member 5 is coupled with an electric
motor M through a pulley 6 and a belt 7. Accordingly, upon driving of the electric
motor M, the rotating table 2 can rotate together with the cylinder member 5. However,
20 according to the present invention, as far as the rotating table 2 can rotate, the rotating
mechanism is not limited to any particular one.
[0033]  Passing through the interior of the cylinder member 5 that is the rotational
shait are a process liquid pipe 8 for supplying the SPM that is the process liquid for
peeling the resists, and a water pipe 9 for supplying pure water as a cleaning liquid.
25 Respective tips of the process liquid pipe 8 and the water pipe 9 have openings passing ail
the way through a through-hole 2a formed in the center of the rotating table 2 and facing

the processing surface 3a of the substrate 3 clamped by the clampers 4.



20 according to the present invention, as far as the rotating table 2
can rotate, the rotating nechanismis not limted to any particul ar
one. [0033)Passing through the interior of the cylinder nenber 5 that
is the rotational shaft are a process liquid pipe 8 for supplying the
SPMthat is the process liquid for peeling the resists, and a water
pipe 9 for supplying pure water as a cleaning liquid. 25 Respective
tips of the process liquid pipe 8 and the water pipe 9 have openings
passi ng al | [06t]wayBdchpmegds lauidypipad) irdredter @pe § trindagpendentlp euppenédy of
the rotating table 2 and facing the processing surface 3a of the
substrat e 3 wilhuspatdd byppbtiencdasyprd sved if thd tyljdediabaltd anddlcaesmting eapla
pi pe 8 and water pipe 9 is independently supported by unillustrated
support neansgtateathe peacess liduid fipe 8 whd thd emtampipeérdomoanulatehe rot ati ng
table 2 rotate, the process liquid pipe 8 and the water pipe 9 do not
rotate. Moreover, tMereopmrthegeenfgsoésppastiveipsafphe pbedshbiqyid pipessand the
liquid pipe 8 and the 5 water pipe 9 supported by the support neans
face the cé&rwaser pife 3 fwepprasdoshe sapperi nfeanefacd the hentendf she moeesdng hrufapedf
by the danpers 4. Accordingly, the liquids released fromthe openings
of respect | Ve TbpEte] clameeppBEeskmeRA.d AscpainEha it viisudesed fopeaho
are supplied to the center of the processing surface 3a. .

[ 0035] Fur t hépPaBRes ofzewestivetiys pbihe Rrocpssiighidanprotipnecthe wateppine £ aresuyplhied
is provided at 10 respective tips of the process |liquid pipe 8 and
the water pitpthegentgnef thepropssgiae gufagedadi rect 1y di scharged from those
pi pes. Howev var iuqugs nozzl e heads cagn be attached to respective

tips of the [gé’%&es &‘Hi%?vﬁt’%’_éd‘gg Enthe firt ebpdiment penerzlokgad isprojaded as
R T T U e
ol ety modrecsRiEgi R hoghmss” e el SERGEE B oot bt Hichadge
| yi the SPM that.is th i qui d he. | i.qui.d deli .
oon Y10 andSepRaerBERe e plolfrsaBRises wiltthe yaferswnsn Fhel Brobe Houtds
i qui.d i 1ot t i ti,on..The Ll.iquid.
process |1 OB Rl hAgakAuAS RLESENL LR LR pIME LA pye ome
(rjnxes sul fursh(g1 a@(é#eq%%htﬁngydr ogen 20 peroxi de s_oI ution at t he
ownst ream S de o € punp The wat er pipe 9 is connected
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supply nmeangiqsfd, HBSiqRiRESRy ledh ® RAGRY HbEDs liquid pipe 8 configure supply means
of the process liquid according to the present invention. The liquid delivery means 10
for supplying the SPM includes mixing means that mixes sulfuric acid with hydrogen
20 peroxide solution at the downstream side of the pump.

The water pipe 9 is connected with water delivery means 11 including a pump,
etc., as a structural element for supplying pure water, and the water pipe 9 and the water
delivery means 11 configure cleaning liquid supply means that supplies the cleaning
liquid from the same direction as that of the supply means of the process liquid according

25 to the present invention.

[0037]  The housing 1 has an outlet 1c formed in the bottom 1b, and the outlet 1c is

connected with suction means 12, Since the suction means 12 vacuums the interior of



25 to the present invention. [0037] The housing 1 has an outlet 1 c
formed in the bottomlb, and the outlet Ic is connected with suction
means 12. Since the suction nmeans 12 vacuwns the interior of 12 the
housing 1, air is suctioned fromthe space between the opening I a and
the outer periphery of the substrate 3 to produce airflow, and the
process liquid and vapors thereof are evacuated fromthe outlet Ic to
the exterior of the housing 1 by this airflow That is, according to
the first erthohusmgtl, air ksucirewrd fignd tae simcabetivatrethé opdnlirgs 14/ amd the quidrt | Ng
in and out the substrate 3, and serves as an inlet of a gaseous body
of the presauntipheny efithe owhstrateSdoe gradged arfidve afid the preeadsdiduidemt] vapdiethereof
i nner periphery edge of the housing 1 around the opening la is a part
of a struct wreswortddgiueth tie quilet Tatb i axterioe of the housengplr wysthistaiiflowent i on,
and faces the periphery of the substrate 3. According to
the first enbodi nenkhat shasc@rigdeiliel fost eothodiment, itee dpshisgile s asfinketeutitOfor
housing 1 is evacuated fromthe outlet |c together with the vapors.

[ 0038] An | hifpuingdn prthent 115> suhgirat I apd aarvesgs e sl o5 gedeeuplasyerfithe present
invention is provided above the opening la, and the infrared |anp 13
heats the réd@yenfigiee Afcording tobshisbenebogimartighe inger pecipbersedge afdhe hnusing 1
first enbodi ment, the opening 1 a also serves as an inlet of infrared
ray of the [FFRE8tHe qrsyiBat e b Pag fastppfare pfigrag theipla/antdat of theppsed,
there is no_15 gbstacle between the jnfrared_|anmp 13 and the rear
face of the I&§BE, apdTages e perinhyiot ¢igbesudsteadnd-be heat ed furt her
efficiently. [0039] The infrare

mechani sm 15 so as 4G HNELY Frétl %@@gﬁib‘?ﬁ%&%;w aggta%‘zig 2Hor of the
' ana outd PPBTAE b5 eSpaRIH groms e ek o AHEtvIUAS P8 ln0s not o St ur b
i rarcd | abbeEs i Snfied Ve L Rl RRE RSt S s bR o payided
tnat 1e candbr @ ot Tt FIGRE PokrotaP 3n @ Ge FAE ool R St RRE:
et or once nongnseC i SEEY e dubiofith, ol RO A na MR a0 il oy
infrared ray of the present invention. Since the infrared ray inlet is opened, there is no
15 obstacle between the infrared lamp 13 and the rear face of the subsirate 3, the substrate 3
can be heated further efficiently.
[0039]  The infrared lamp 13 is supported by a support mechanism 15 so as to be
capable of retracting from a range corresponding to the opening 1a. Hence, when the
substrate 3 is put in and out from the opening 1a, the infrared lamp 13 does not disturb the
20 putting in and out of the substrate. However, when the infrared lamp 13 is placed at a
location sufficiently distant from the opening 14, it is unnecessary to configure the
infrared lamp 13 that is capable of retracting from the range corresponding to the opening
la when the substrate 3 is put in and out.
Moreover, reference numeral 14 in the figure is a shield which is provided at
25 the sides of the infrared lamp 13 and which prevents the infrared ray emitted from the

infrared lamp 13 from leaking out from the sides. By providing the shield 14, it is

possible to suppress a heating of a member other than the substrate 3 which does not need



25 the sides of the infrared | anp 13 and which prevents the infrared
ray emtted fromthe infrared lanp 13 from | eaking out fromthe
sides. By providing the shield 14, it isipossible to suppress a

heati ng of a nenber other than the substrate 3 which does not need

13 to be heated. [0040] Furthernore, a water pipe 16 that supplies
pure water is provided above the opening la, and the rear face of the
substrate 3 is cleaned by pure water supplied fromthe water pipe 16.
The wat er pitpbehéatéds retractable fromthe range corresponding to the
5 opening | a, and does not disturb the setting of the substrate 3.

[ 0041] Next , [60403x p|Farthtingme,wi wdteripépeglivbat sopplies puesets inproeldedrabuat iiey
resists on the processing surface 3a using the SPMthat is the
process | i quipening 1a, and thefFgardace of tiee subdtrater o cleangl puanvratehaipphedfom the
pipe 16 are retracted fromthe upper space of the opening |la of the
housing |, avedertpine 1$ubJhe aater piped 6 duetrantaligrBomdhenanggedrebpandibg 10 the

t hrough the opening la with the processing surface 3a being caused to
face the rdtopeningla,abd doge noihisrh the seitimesefrthe substrate3set, the motor M
is driven to slowy rotate the rotating table 2. Mreover, the
suction nmeand804l? | Nexstanwxpleeptiop Wikh begiven pEProeasessiod pliminatingrepista on g
1, and air is suctioned fromthe opening |la, thereby formng airflow

to the out| @roqegsingiyriaes I usinedhe rRMrikat ivthe grogessiligiided after the
rotating table 3 is rotated, but the sequence of the operation of the
suction nmeans and tiiet fstintrard lanpl Seand dhe water pips § @arergiracied from the upper

above- expl ai ned e. [0042] expl ai ned above, when the rotating
Cable 2 |'s SPERO)HEoPEERE T4 PHBE PIed AU odnipuAEans S aniies eiHeR sbledd
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table 2. 'When the substrate 3 is set, the motor M is driven to slowly rotate the rotating
table 2. Moreover, the suction means 12 is activated to vacuum the interior of the
housing 1, and air 1s suctioned from the opening la, thereby forming airflow to the outlet
le.

15 The suction means 12 is activated after the rotating table 3 is rotated, but the
sequence of the operation of the suction means and the rotating table is not limited to the
above-explained one.

[0042]  As explained above, when the rotating table 2 is slowly rotated, the liquid
delivery means 10 is controlled to supply the SPM from the process liquid pipe 8.

20 Moreover, since the tip of the process liquid pipe 8 faces the center of the
substrate 3 clamped by the clampers 4, the SPM released from the process liquid pipe 8 is
supplied to the center of the processing surface 3a. The SPM supplied to the center of
the processing surface 3a as explained above spreads in the circumferential direction by
the rotation of the substrate 3 and flows to the outer periphery thereof.

25 [0043]  Next, the infrared lamp 13 is moved to the upper space of the opening 1a, and
is powered on to heat the substrate 3 until it becomes a temperature of substantially

130 °C to 300 °C.



substrate 3 clanped by the danpers 4, the SPMrel eased fromthe
process liquid pipe 8 is supplied to the center of the processing
surface 3a. The SPM supplied to the centgf of the processing surface
3a as expl ai ned above spreads in the circunferential direction by the
rotation of the substrate 3 and flows to the outer periphery thereof.
25 [0043] Next, the infrared lanp 13 is noved to the upper space of
the opening la, and is powered on to heat the substrate 3 until it

becomes a tenper at K@ofifingstdhlsd fadt drdlddimdnd ke inraddQarkp 13 #dt is the heating
According to the first enbodinent, the infrared lanp 13 that is the

heat i ng neamseansisdiisppeeied (t@tredr HecelskRiof iRGRbSIatS, afid thiae iR ubiredilagip3, can
and thus the infrared |anp 3 can be noved closer to the substrate 3
regardl ess ok nidved slepgity thesabratd3 feherdlpsnteisssupplyuhdinsloShe prdesslighide
processi ng-surface-3a side, and can efficiently heat the substrate 3
wi t hout 5 bdiispgsedfat etpeatelyng-suefasetpptide dndRiv offi 10H] Wit thx pltairated without
above, when the substrate 3 is heated to a tenperature of

subst ant i ab lbging3feced by BBGuPlisy SPNe infrared | anp 13, the SPM havi ng
contacted the processing surface 3a is heated by the heat fromthe
substrate 3[004d t e explamiedabovecwben tha silstrate Se$ beatidgd adempengiure of
processi ng surface 3a, thereby accelerating the elimnating process
10 of the r eshstantially 130 °C to 306°€dydhs infiexsd latm {B, e IRV davieg camactaisthe
expl ai ned above, the opening la of the housing 1 is slightly I|arger
than the di @msessingurfaeedage beatedhyethgheat fromsthesubstiate 3 3ansddhe ehemical rraction
opening la just fornms an annular and tiny space between the outer

peri phery ofis acselemtggonthg progassing e fase u.ithevelnf aceelerabipgethe ghminatingpioness
with each other, and thus the substrate 15 serves as a cover that
subst ant i  P§tSTEe%S of f the opening la. [0045]Wth the substrate 3
bei ng serving as the cover that bl Ck%ypff t he ,og(;ni ng |a as

expl ai ned above, t WEOTEPIFRAREATIING I¢ s dsvises sxplaged abave, teppAningd &af the
e Processl g, ol Lace PALLIACLAS 4o e RO LBm e, Lhe DOl 10, e
VUL AT EU R R T R T
RN & L T R R
and evac ufg ggr\/esaa@% ctooéi'sthﬁ%uﬁls%%raﬁy i)lggklg'off the opening la.
[0045]  With the substrate 3 being serving as the cover that blocks off the opening 1a
as explained above, the SPM fhat is the process liquid is supplied to the processing
surface 3a directed to the bottom of the housing. Accordingly, the SPM supplied to the
processing surface 3a does not spill out to the exterior of the housing 1 from the opening
20 la,

Moreover, the SPM contacting the processing surface of the substrate 3 heated
to a high temperature produces vapors, but these vapors are guided to the outlet 1¢ by the
airflow taken in from the opening 1a and evacuated, and thus no vapors leak.

[0046]  As explained above, since no SPM and vapors leak to the exterior of the
25 housing, wirings and the other devices located outside the housing 1 are not damaged.
Since the substrate 3 serves as the cover that prevents the SPM and the vapors |

thereof from leaking to the exterior from the housing 1, it is unnecessary to cause the



[ 0046] As expl ai ned above, since no SPM and vapors |leak to the

exterior of the 25 housing, wirings and the other devices |ocated
outside the housing | are not danmaged. 35 Since the substrate 3
serves as the cover that prevents the SPM and the vapors thereof from
| eaking to the exterior fromthe housing 1, it is unnecessary to
cause the 15 substrate 3 to cover a ceiling of the housing and to
provi de a separate cover. As expl ai ned above, since it is
unnecessary stbst@vEio dohér asdelifiglodtie Idusiyg andeipkdvide DdepiBR davarsi ng and
to provide a separate cover, cleaning and drying are sinplified. For
exanpl e, when the St\.tb&tplﬁrteﬂ aBoves sinoyie isaminbiesarCeichidrghodubbitat D ¥ ¢ b Qeiling
by a cover, it becones 5 necessary to clean and dry such ceiling and
cover, but afdertdusiggtnd tohirsvidabagaraerioyers cledniny adriryigg aredimplificdg Bée
unnecessary. [0047] Moreover, accordlng to the processing device of

the first erbadpleprben the nubstrate3 is saped Syarceiliey arisabeded bypacdvee it becomes
opening la, the infrared | anp 13 are not contam nated by such vapors,
et c. Ther ef meessarh & dempragy dof such eciling aml @oten, bytecoadinké this dnitodndnt such
t he heating 10 of the substrate 3 w thout any | oss.

Fur t her nor e cleating aud duyitgare henepessorgssi ng devi ce of the first

enbodi nent, the substrate 3 is heated by the infrared lanp 13, and

t he resist @004 natNergoyancsesdingde thewsocessirigrerise of thefirsdearpdisent, since no
order to enhance the reactivity of the SPMwith the resists on the
substrate, X8pus alereyaqueted Honcbaveenind i fhetialdedlaogyl3 arhrotSPMatimtaddy
to a high 15 tenperature_in advance is supplied, but in this case,

the SPM contdtppiecteybBherefors, thesneraaef the Infuradanyscten ba pilized el thefheating
tenperature of the SPM decreases, and thus the reaction of the SPM
with the F%§f§ﬁ§mﬁ$@3ﬁ%§ﬁhﬂ§ﬁ$¥F@ﬁent |n some cases. |f the heat of
the SPMis absorbe t he subsqsirate I S, necessary to sug

| arge anount of th etaﬁ"é’r pgle Q’%H‘E?@?sélﬂiﬁtdé‘”%oﬁ 18 8Fst £ W@@@n‘the

such tenperature fal wever substrate 3, 20 is heated
like the fi FYRSt ﬁ?ﬁda}i??é bYH@ﬁ@ffaé?fldé?’a By re?iﬁtge?mm%twg PEISRASOSRPTRGS

bt “Uhe Sp SHirifoE s 'ht ed %qﬁir%a&ewi“a o B e SabE R uiraRest on
i 8 T

S et on’ BePBLS ﬁ%j“?‘ﬁ P laiogy.t#gél?% SRR TR i e

2, when tﬁ? V%%E%At&re%!ij ts pspfljlgg bu?{nt %cgs];e IIhh%Pg/P ?sgtﬁﬁ ?)gtﬁat%@at

surface 3a rota |ng Stra he supp

appl i ed unl ? emo}é/ tta:?lp@{af&ré Qﬁd ﬁlléttﬁﬁ%ééﬁgl %{i’ﬁ{eyw %:J}g n‘g gﬁfﬁlﬁ%ﬁgrﬁacuon of

surface 3a. I'n parti accor i men

substrate 3 tﬂeSSI-'}f@ lvs@th' the 1%91%@ bRedifis iﬁéﬁﬂ%mén@ﬁ'l some cases. Ifthe heat of the SPM is

absorbed by the substrate, it is necessary to supply a large amount of the SPM at the high
temperature in order to prevent such temperature falling. However, when the substrate 3
20 is heated like the first embodiment, the temperature falling of the SPM can be prevented,
and thus it becomes unnecessary to supply a large amount of the SPM, and the SPM can
be saved by what corresponds to such unnecessity.
[0048]  The processing device of the first embodiment has a function of rotating the
substrate 3 by rotating the rotating table 2, when the SPM is supplied to the center of the
25 processing surface 3a while rotating the substrate 3, the supplied SPM can be applied
uniformly toward the outer periphery on the processing surface 3a. In particular,

according to the first embodiment, the substrate 3 is held in such a way that the



16 processing surface 3a is directed toward the bottom of the housing
1, the SPM supplied to the processing surface 3a is likely to fall,
but the substrate 3 is rotated as expl ai igd above, and thus the SPM
is prevented fromfalling due to the centrifugal force of the
rotation and is applied uniformy toward the outer periphery of the
substrate 3. Therefore, the 5 elimnating process of the resists
becones uniform [0049] Moreover, since the SPM can be applied

uni formy t Quedeshidd@riabd B is RBEENBHYrdMe baiodt bibe hbRinEUD Ble S sibplibd to
does not necessary for the supply neans to have a di spersing

function, angk V\#}rﬁ&sﬁhg sieFAet 8a aflikelieo FAIR BLYthEB@BEGate 8 s foeuted dﬂbk{ﬂ%in@&i abdve,
ot her words, en the supply neans has a nechanismthat supplies the
10 process langtivd (e BEM igirgveneedtfiten Bilalgaiug kO Ge Sehtihgalof RGE thelrbRtion and
function of rotating the substrate 3 in the processing step is
unnecessary is jfpliedusifornily®watixht bateCpadiphery olf thersObstiar®B. Whieteforalthd he
sane tinme, the dispersing function of the process liquid is provided.
Fur t her nor & elibynatiag atdceg of e redidisbecaimes Gnifoamget her with the rotating
table 2, even if the irradiation range of the infrared rays by the
infrared | aff04b3 dddsrconat, sitak tie I cdbbadyplied enifohabetoehrdtheosetysiiphdre
3, there is an advantage that the substrate 3 can be heated

uni formy. Westatinigihe extatrped, it tihes riof nevdssatyi fonthe amepdy mikarishie havefa dispecking
rays is linear along the dianeter or the radius of the substrate 3,

t he i nfr ar eduncéiys, apd thetstruetuie aféke supplyhecanbhcdnebersgapliffedce of t he
substrate 3 by rotating the substrate 3. [0050] According to the
processi ng devi ce df othiaewpidssvhesrthotlipnlyrmeans haspemedhenism st yuitbiestians
of the pure water is provided, after the resist elimnating process

i s execut Ih@gragsssdiguidrniSprly tp the whade prosespigs suffcadbe Buciieneivetatingdned
by water. Accordingly, an explanation will now be given of the

cl eani ng pr esgate 3 in'the processingstemis vanesgsiany plesewss thesybstiatg 3 marbe
lanp 13 is powered off, and the infrared lanp 13 is retracted from
the range c&PtRiEd o ersame Himeolhe disagrsing funghen pike sipspisdiauid is provisisd.
SPMis term nated. FBJéOOSl] Next, the cl eani ng port of the water gi pe 16
is moved to the uppSFhepiors byfotaling BesHsHEe P dogsiher WHD hsustatips Bbleadn gven
with the rotltat' table 2 bej

Enle 1n diation range o thg gnf{a% }aggﬁy t&]g ?nf%fgdelallfl\]g t1(§rdoies;snot match the
15 whole surface of the substrate 3, there is an advantage that the substrate 3 can be heated
uniformly. When, for example, the irradiation range of the infrared rays is linear along
the diameter or the radius of the substrate 3, the infrared rays can be emitted to the whole
rear face of the substrate 3 by rotating the substrate 3.
[0050]  According to the processing device of the first embodiment, since the supply
20 means of the pure water is provided, after the resist eliminating process is executing using
the SPM, the processing surface 3a can be cleaned by water. Accordingly, an
explanation will now be given of the cleaning process.
In the cleaning process, the infrared lamyp 13 is powered off, and the infrared
lamp 13 is retracted from the range corresponding to the opening 1a, and the supply of the
25 SPM is terminated.

[0051]  Next, the cleaning port of the water pipe 16 is moved to the upper space of the

opening la of the housing 1, and with the rotating table 2 being rotated, the pure water is



1'7 supplied on the substrate 3 fromthe water pipe 16 by
unillustrated water delivery neans, thereby cleaning the rear face of
the substrate 3. Moreover, at {he processing-surface-3a
side, the pure water is supplied fromthe water pipe 9 by the water
delivery means 11, thereby cleaning the processing surface 5 3a of

t he substrate 3. At this tine, since the rotating table 2 is
rotated, the pure water supplied to both surfaces of the substrate 3
spreads t owaupplidd®nahy @bstRes B BOAY tie WarF SR 16 3 dnitlh el ablteFvérl acass,
of the substrate 3. In the housing 1, the pure water

direct ed to thdiebycilemiiyf teé pai fzak ofthe egstr@v 32l ong 10 the rotating
substrate 3 collides the internal wall of the housing 1, thereby

cl eani ng t he i nt er ndbrewvmdr] at the processing-surfie-Ba 6idé,akie prre ated isngpplizdtfoem
first enbodinment, the process liquid is supplied fromthe sanme

di recti on ashd wetespippd py therestd delival mdass M, deedy cleaning thetppo@kd@nsurface
substrate, and thus the way of spreading and spilling the cleaning

i qui d bectrtesfderssbdtatat. with 15 those of the process |iquid.
Accordingly, the internal wall of the housing 1 where the process

| i qui d adher es can Awhisitiesngdeesthedtitngeahis? is rofatd, thhpusuirgérsapied to

[ 0052] After both surfaces of the substrate 3 are cl eaned by pure

wat er, the wathsurfacgsplf theissbstrated spatads fovendithe lopter perirtheryghepafeandodleanhe
notor Mis increased. Next, the rotating table 2 is rotated at 1000
(rpm to 30bothsupiagesef thesubsinate 3. he noi sture is 20 conpletely repelled
by the centrifugal force, thereby letting both surfaces of the
substrate 3 dried. Inshediopsiag hcilie apsveaterdiectediodhepiccumdereial disgrsion alpng
by the centrjifugal faorce, the substrate 3 can be let dried within a
short ti mt0 wheREtne peuvated callidss Be intampl wal efifbe hapsipgrlatherehy clepning the
cl eaning. Wien the rotating speed of the rotating table 2 is

i ncreased wiltAmphEalkpace 25 between the rotating table 2 and the
processing surface 3a of the su straggﬁgsbbei ng narrowed, :lhe, i.nterjor

of such a space is PPREFYIaR BoWEIRE iod FnpRdRetriae POERS Bl is sapetied
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[0052]  After both surfaces of the substrate 3 are cleaned by pure water, the water
supply is terminated, and the rotating speed of the motor M is increased. Next, the
rotating table 2 is rotated at 1000 (rpm) to 3000 (rpim) or so, and the moisture is

20 completely repelled by the centrifugal force, thereby letting both surfaces of the substrate
3 dried. As explained above, the moisture can be repelled by the centrifugal force, the
substrate 3 can be let dried within a short time without leaving a water mark on the
substrate after cleaning.

When the rotating speed of the rotating table 2 is increased with the space
25 between the rotating table 2 and the processing surface 3a of the substrate 3 being

narrowed, the interior of such a space is likely to be a negative pressure condition,

‘When such a space is left as it is after the interior of the space becomes a negative



[ 0053] According to the first enbodi nent, the opening |la of the
present invention for letting in the substrate 3 in the housing
serves as both inlet of air and inlet of;dhe infrared rays, but
respecti ve openings may be separately provi ded. However, when a
structure 10 having an opening serving as all of the three openings
is enployed, there is an advantage that the structure of the housing
1 can be sinplified. According to the first embodi ment, the

infrared | ampeshdedBsHiGAE fABIE AR ulﬁwélfoﬁsﬂi?fn%?ﬁ& @lMl@néJlﬁf@tE@%ace

regi on corresponding to the openlng | a he” infrared |lanp 13 and

the water pibegvekf tivhstalifg {8520 @k RE@ksihHQiIrABSRNG vith QAsh bRAEr, ARl hipse
does not disturb 15 steps like putting in and out of the substrate 3

rel ative to ath&e tdthe pideessig siffecetBausing 1. [0054] FIG 2 is a diagram
showi ng a structure of a substrate processing device according to a

second enbodi nent dh otdee topsugpiesy thispYUertinkedbn, according to il einldigdnt, 34 the
processing device is also a single-wafer processing device for

el i m nati ng roteSngiépeed sambréased; Aintteopan ghxik seiplisd foaheinteHoe oS ARE a space,
structural elenent as that 20 of the first enbodinment will be denoted
by the sane tieeéereacatingareativagreisoat condlitibhG 1, and the sane
structure as that of the first enbodinent is as follows. [0055]1n the
second enbod0Gmnt , Aiceniingth¢he fokiximbodimalt| the Genmginof titgdesemdnebation for
housing 17, and the rotating table 2 has the danpers 4. The danpers 4
hol d t he sultingingh@subsirate 8 irethp hoesissserngs subdth agetd airlapd oddt ofb tiermgfrared
directed to a bottom 17d of the 25 housing 17. The supply
means of t heayssWdeespedtivgapeningsahayhessepdratelypoeddsd. | Howiederpivhen Bstantire
the liquid delivery neans 10, and the clearing |iquid supply neans

i ncl udes théaving ar opangng semvingasaalcp tiiecthigg openingslis eplpyede theee is an advaneee

structures are consistent with those of the first enbodi nent.
that the structure of the housing 1 can be simplified.

According to the first embodiment, the infrared lamp 13 and the water pipe 16
are retractable from the region corresponding to the opening 1a, but the infrared lamp 13
and the water pipe 16 may be fastened near the opening 1a as far as those does not disturb
15 steps like putting in and out of the substrate 3 relative to the interior of the housing 1.
[0054]  FIG. 2 is a diagram showing a structure of a substrate processing device
according to a second embodiment of the present invention.
This substrate processing device is also a single-wafer processing device for
eliminating resists from a semiconductor substrate. The same structural element as that
20 of the first embodiment will be denoted by the same reference numeral as that of FIG. 1,
and the same structure as that of the first embodiment is as follows.
[0055] In the second embodiment, also, the rotating table 2 is provided inside a
housing 17, and the rotating table 2 has the clampers 4. The clampers 4 hold the
substrate 3 with the processing surface 3a thereof being directed to a bottom 17d of the
25 housing 17.
The supply means of the process liquid includes the process liquid pipe & and

the liquid delivery means 10, and the clearing liquid supply means includes the water pipe



[ 0056] According to the second enbodi ment enpl oying the
above-expl ai ned same structure as that of the first enbodi nent, the
structure of the housing 17 is remarkably, 5 different fromthat of
the first enbodinment. That is, the housing 17 has a lid 17b
openabl e/ cl osable to a nmain body 17a, and the substrate 3 is put in
and out by opening the Iid 17b. When the substrate 3 is set
on the rotating table 2 and the lid 17b is closed, the internal side

of the lid b?ﬁd&matbﬁd@lv&@ldléaﬁglpf t he housing 17 faces the rear
face of the 10 substrate 3. Accordi ngly, when the process

liquid is supplied1Qsé fifcRiQRGRSEInlteRtik iR ERss tBY filshémSodasatdtat e 3,
the substrate 3 provides a shielding function against the process

l'iquid, and (06863 NQARLRIEESS thd @bdrdl cheHalferk Bmploging @id 4b8Ge-explained same
[ 0057] I\/breover an inlet 17c for introducing air s fornmed in the

center of tReudting ad THat oflthe @ifdl e@Bodithleht©the bifgctinelof gédushd MDistrBQarkbblyi S
formed in the bottom 17d of the nmain body 17a. The outlet 17e is

connect ed svdifferé&oaiibbl cMheB@n@ntodiment. That isHhe¢@usind ENhdskdidsImt | on
means 12 vacuuns the interior of the housing 17, airflow fromthe
inlet 17c t eptiubletuldsable td 4 maimsbgdy ddacad theAobaratt g puibintahé o6EBp@ning the
enbodi nent, no infrared lanp 13 that is the heating 20 neans is

provi ded abddd7bhe housing 17 unlike the first enbodi nent. Hence,

uni |l lustrated heating means for heating in advance the SPM during the
supply thereof is adbénthemndsirste frioset dethe rpROTHHdIE 2end die lid b inelbsad, the
pi pe 16 for supplying pure water to the substrate 3 is fixed to the
lid 17b, andntemal sidetaditheligpE/biBatiisa calingef thelhovsing 17rfades tetreatfect ofigitcer
delivery neans. 25 Hence, with the lid 17b being cl osed, when the
pure wat etO jsebsgalepl i ed fromthe water pipe 16, the rear face of the
substrate 3 held on the rotating table 2 can be cleaned. [0059] Next,
an expl anati on wi | IAcserdgiale ivhet 'Hﬁmﬁ@éﬁéﬁll@ﬁ senplind Hathe prpcessinigsugadesm

t he
of the substrate 3, the substrate 3 provides a shielding function against the process liquid,

and thus no process liquid adhere to the ceiling.
[0057]  Moreover, an inlet 17c¢ for introducing air ié formed in the center of the lid 17b,
15 and an outlet 17¢ for evacuating the air is formed in the bottom 17d of the main body 17a.
The outlet 17e is connected with the suction means 12.
Hence, when the suction means 12 vacuums the interior of the housing 17,
airflow from the inlet 17¢ to the outlet 17¢ is produced.
According to the second embodiment, no infrared lamp 13 that is the heating
20 means is provided above the housing 17 unlike the first embodiment. Hence,
unillustrated heating means for heating in advance the SPM during the supply thereof is
additionally provided.
[0058]  Moreover, the water pipe 16 for supplying pure water to the substrate 3 is fixed
to the lid 17b, and the water pipe 16 is connected with unillustrated water delivery means.
25 Hence, with the lid 17b being closed, when the pure water is supplied from the water pipe
16, the rear face of the substrate 3 held on the rotating table 2 can be cleaned.

[0059]  Next, an explanation will be given of processes of eliminating resists from the



20 processing surface 3a of the substrate 3 by the device of the
second enbodi nent First, the lid 17b of the housing 17 is
opened, and the substrate 3 is set on thggrotating table 2 with the
processing surface 3a being directed to the rotating table 2. \Wen
the substrate 3 is set, the lid 17b is closed, and the nmotor Mis
driven to 5 slowy rotate the rotating table 2. At this time, the
suction neans 12 is activated to vacuumthe interior of the housing

17, thereby ppsdaskiigy Jugfaed 34 dfake fubewatd B oy apaRriRg offhe sénd babedikat 17e.
[ 0060] As expl ai ned above, when the rotating table 2 is slowy
rotated, the water Firstjeld il ofelertoudifg il 3 iscopehdd) bidcetle bubsaatppliy sdt be the
SPM heated in advance fromthe process 10 |liquid pipe 8.

Mor eover, | irbtetitgdiablei2rsith érpodbsvinptsurfides atbengdirettbd topheregimgltatge d
pipe 8 is caused to face the center of the substrate 3 cl anped by the
danpers 4. Accor di ighen the hebsBRE3rietetakelid 1 Toisclobel, pridihe stdri M is diiveh pe
8 is supplied to the center of the processing surface 3a. The SPM
suppl i ed t® siohdy cdate Ere rofatingeblerdo c éd shimtjms thé actoBmears @xiphaivated td 5
above flows toward the outer periphery of the substrate 3 while

spr eadi ng i rattn i ingendred hethoasingli 7, elndreyrprbducingainflowdtano thewpenihg 17¢ to
substrate, and the resists are elimnated during the flow of the SPM
[ 0061] When theeoutiebbiess by t he SPM conpl etes t hrough the
above- expl ai ned procedures, the water delivery neans 10 is

deact i vat ed [O%RY t H'e axalained byt yheretha sotatingiablaAds derelyupiatedube mateed
wat er delivery nmeans are controlled to supply pure water fromthe

wat er pi pes dgf{wmfms l0He petiplled wmpply ﬂmﬁpfﬁwilmtﬂh@@évwe figm the BECEAL e
3 sinmultaneous]|y. At this tinme, since the rotating table 2 is
bei ng rot & dguidiire Hure water supplied to both surfaces of the

substrate 3 spreads _toward_ the outer periphery of the substrate, and
cl eans both surfac Orﬁ?veﬁﬁ’é(e glf’oérftreé‘f@dg?eni’éhff é@%ﬁtzt}"%?oé% drvidipipe g
ROUSIng L7, ooty DL MBSt ARl LR oo NS BLRS © e it Lo
222 o? g: f] g |p; t’Ss%Eq%%qdﬁcﬁlé %\%z?c%[eg (iu? girpg glis svl\llapll)lliedot]:) tl%ehc%ntg? (l)JfS t-hg 8ro%e7$'sing
surface 3a. The SPM supplied to the center of the processing surface 3a as explained
15 above flows toward the outer periphery of the substrate 3 while spreading in the
circumferential direction by the rotation of the substrate, and the resists are eliminated
during the flow of the SPM.
[0061]  When the process by the SPM completes through the above-explained
procedures, the water delivery means 10 is deactivated, and the water supply means 11
20 and the unillustrated water delivery means are controlled to supply pure water from the
water pipes 9 and 16, thereby cleaning both surfaces of the substrate 3 simultaneously.
At this time, since the rotating table 2 is being rotated, the pure water supplied
to both surfaces of the substrate 3 spreads toward the outer periphery of the substrate, and
cleans both surfaces of the substrate 3.
25 [0062]  Moreover, in the housing 17, the pure water supplied from the water pipe 9 is

directed to the circumferential direction by the rotation of the substrate 3, and this pure

water collides the internal wall of the housing 17. Accordingly, the internal wall of the



21 housing 17 can be cleaned together with the cleaning of the
substrate 3. Thereafter, the water delivery is term nated,
and like the first embodinent, the rotatjng speed of the mtor Mis
increased to conpletely repel the noisture by the centrifugal force,
the substrate 3 can be let dried within a short tine wthout |eaving
a 5 water mark. When the rotating speed of the rotating
table 2 is increased with the space between the rotating table 2 and

the processin@sifglf effbetPeald bBemaURS! hatRan®6f B siiRkheYed, the
interior of such a space is |iKely to be a negative pressure

condi tion. Wen sucCthefeafB2&@ water defiverpf thinihate@bhElikd the fitsPERbddeR] the
t he space becones a negative 10 pressure condition, foreign materials

in the housir&igtingByheBeoftHE MofR M id iRkreaskd® ERATR:ID S4PLERB nidiurk By ald Ng

tabl e and the processing surface facing with each other, and may

adhere to tkentHRQEEBEINGe StHstaes o3a be let dried withil aQhE@ tinfe it RIESSSs a
t hi s phenonenon, according to this enbodi nent, when the rotating

speed i s inarseasedk. a nitrogen gas is supplied to the interior of
such a space, 15 thereby preventing a negative pressure condition.

[ 0063] Accor di ng t o When tHexitatihgabeddne tiaerify ebleats iidasedak BiDthe ke
rear face of the substrate 3 faces the ceiling of the housing 17, and
t he pr ocessibaiyesn tieaottif@table 2dind elot @dcdssing hefdooBi ofthd substrkie 3 deingt he
SPM supplied to the processing surface 3a does not directly adhere to
t he ceil i ngnefrowérd thedosiimgpfEidch 2GMube dikely,to by a higatiae pfebsnve doalitioni n
through the inlet 17c formed in the lid 17b, the vapors of the SPM
are gui ded tYhenhmcloaspage is1Ffas ib tsrafidr the intbmorlvdthecpact tdcofiestareghtogsi ng
17, and thus no vapors adhere to the ceiling inside the housing 17.
Accor di ngl8 prassurg gongitinae toseiam yatepials pe thethhesing may Fosusfionddentodhesipace 17
and to clean the SPM adhered to the ceiling, making the process of

t he subst r abevgetheireteting tablpand theavesessingrnfaehiaciog bdthreaeheotBer and may

cl eaned, the SPM adhering to the interior of the housing 17 can be

al so cl eaneddhqotves MesessaE s¢facs 3the second enbodi nent, no heati ng

nmeans for heating the . . . .
In order to suppress this phenomenon, according to this embodiment, when the

rotating speed is increased, a nitrogen gas is supplied to the interior of such a space,

15 thereby preventing a negative pressure condition.

[0063]  According to the device of the second embodiment, also, the rear face of the
substrate 3 faces the ceiling of the housing 17, and the processing surface 3a is directed to
the bottom 17d. Hence, the SPM supplied to the processing surface 3a does not directly
adhere to the ceiling of the housing 17.

20 Moreover, by the airflow taken in through the inlet 17c formed in the lid 17b,
the vapors of the SPM are guided to the outlet 17¢ formed in the bottom 17d of the
housing 17, and thus no vapors adhere to the ceiling inside the housing 17.

Accordingly, it is unnecessary to open the lid 17b of the housing 17 and to
clean the SPM adhered to the ceiling, making the process of the substrate 3 efficient.

25 Moreover, when the substrate 3 is cleaned, the SPM adhering to the interior of
the housing 17 can be also cleaned.

[0064]  According to the second embodiment, no heating means for heating the



22 substrate 3 is provided, but an infrared | anp, etc., as the
heati ng means may be provi ded above the housing 17. In this case, it
is necessary to forman infrared ray inl for allowng infrared rays
to pass through at an area of the Iid 17b corresponding to the
substrate 3. The infrared ray inlet nay be an opening or may be
covered by a glass that 5 allows the infrared rays to pass through.
In any cases, the SPM supplied fromthe process liquid pipe 8 to the

processing sykdacss i§§rév§de‘8!ﬂﬁ‘éﬁ%ﬁ%)‘e&l%g?é%@sésrtﬁé ﬁeaﬁn%ﬁi@glsnﬁ%t Nided

t hereof are evacuated fromthe outlet 17e at the bottom an us no

SPM and vapabsvd HEheRIngdd. O thid AR, iNE nddelhAs 8 ForkPdh infthRY rdyARERE1 N
the lid 17b and the gl ass does not m st over. That is, the 'rear face

of the 10 suhskindliffradedMys REpaadihedugh Reat feh shnoHg 7Y &ﬁre&;{ﬁnﬂgfgqgﬂfeay

inlet. [0065] Moreover, according to the second enbodi nent,

structure i %uw{e@yecthiefﬂnﬁ‘ﬂi‘éd:ﬂaﬂﬁﬂla st dhdpenidg bSmByibe éﬁeéﬁ%y@t%as@mat
opening/closing the lid 17b, e ceiling of the housing 17 nay be

conpl et el ys hllogked idfdred ARetd fass hrate 3 may be put in and out
through a side face of the housing 17. In this case, the relationship

bet ween the gaseoudn by bgely tHerHPal s@iplied FOmQkd protest BHEH PiHcBATEheFodehakhig
of the second enbodinent. That is, airflowfromthe inlet 17c of the
gaseous bodyugicedadelocted by thd@bitracRaad e vapsk deecodareadvadiaed from the
substrate 3 to the outlet 17e provided downwardly of the processing
surface 3a iostlgriGdatcid boitone\aad tiaks @0 tSF84 malapers dierédigo puof@a shd infiared ray
When the ceiling of the housing is conpletely bl ocked off as

expl ai ned abdetefpri2d inoheplichtEsmdltheglad daechof apgirsert h&Fhaof, tirdlearfecet of the
the ceiling, and thus it is unnecessary to clean the ceiling.

Ther ef or el0 wshiestretei3scan be punehyl heated Geonghf the indragedirhy imdpti s conpl etel y

bl ocked off. [0066] According to the first and second enbodi nents, the
air inlets [@065]17c Méreotes accqrdiagdmtheisenpad embediment, £ siruntute isrempheyed in
ceiling of the housings 1, 17, and the outlets |c, 17e 25 are forned
in the bot t athich the subpiatef i3 pie imandsout §3 opening/closing the did ddb.tthe/eeiling of the
positions thereof are not limted to the positions in the

above- expl abReEngEhbsay hesrrapletaly togked off 4nd theyubstrabm Hiay be Rulin ppdout

inlets la, 17c are provided at the sane |evel = 23 . .
through a side face of the housing 17. In this case, the relationship between the gaseous

15 body inlet and the outlet remains same as that of the second embodiment. That is,
airflow from the inlet 17¢ of the gaseous body provided above the processing surface 3a
of the substrate 3 to the outlet 17¢ provided downwardly of the processing surface 3a is
produced to evacuate the vapors of the process liquid.

When the ceiling of the housing is completely blocked off as explained above,

20 no process liquid and vapors thereof adhere to the ceiling, and thus it is unnecessary to
clean the ceiling, Therefore, there is no problem even if the ceiling is completely
blocked off.

[0066)  According to the first and second embodiments, the air inlets 1a, 17¢ of the
present invention are formed in the ceiling of the housings 1, 17, and the outlets 1c, 17e

25 are formed in the bottoms 1b, 17d of the housings 1, 17, but respective positions thereof
are not limited to the positions in the above-explained embodiments.

As far as the relationship that the inlets la, 17c are provided at the same level



as that of the processing surface 3a of the substrate 3 or thereabove
and the outlets Ic, 17e are provided downwardly of the inlets |a,

| 7c, like the above-explained enmbodi mentgy the vapors attenpting to
go up fromthe outer periphery of the processing surface 3a can be
surely held to the | ower space by the airflow fromthe upper space,
and thus no vapors 5 leak out to the exteriors of the housings 1, 17.
Moreover, the condition in which the inlet is |ocated at the sanme

llevel as thak 1ok of 18 pRIcEGEESUTECeIAIFr BQuBRARS bhtreittoe htVBE offlctd NS 176
processing surface is |located within the range of the aperture of the

inlets |a, §b7§pro{!iQ@@33\}TiWﬁm?roftfﬁﬁplfeﬁrl adB7c! fie: 1k hdveWxpiRMhel BmBSDRNERE dhe
in the housing, respective 10 positions of the inlet and the outl et

are not | i nivapshs berhfitglo @b up Men the SlitePpiliph&y 0N thePrbrREHiI AN fHce BiWinbBe

up- and-down rel ationship of the inlet and the outlet is not limted

to those of sty Hdld ®ithahives 8008y ¢iRRAHLWEIYNS the upper spacelAd thidk ohAYSrsa
structure of a substrate processing device according to a third

enbodi ment 5 Heskiongtosthe axteriorabethe hddsigpsayified downwardly of an outl et
17g. 15The substrate processing device of the third enbodi nent is

al so a singl e- waf ertM@rcoveshe cghditiomiic ehfchrtheiniciisrladatdtgnt (leshmt vkl Bha
sem conduct or substrate, and respective positions of the gaseous body
inl et and t hétleyrdessing uficd hesrsnhat tiredave hbihe pafcedshng saefecerisllocated within
enbodi nent, but the other structures are the sane as those of the
second enbodiemenge ofAbeapediregifyhe inleks IeatiEe. st ruct ural el ement as that
of the second enbodinent will be 20 denoted by the sane reference
nuneral in @7]2, Hovevehes fiessiht etlflex phabeproduced hethe bbusiig, respastive
omtted. [0068] The substrate processing device of the third

enmbodi meni? wasitions aféhg intet swkiba duitstbrediokdimited torthosemd erfystiand iserohdidi ng
the main body 17a and the openabl e/closable |lid 17b, and the o
substrate 3 ¢nbogimentspansiibe vrendygowmpeatitiegshimef the inlat 2pd themndetds aetdignited
the third enbodi ment, however, no opening is formed in the lid 17b,
and the gasd&dthesuefdpe first aid seoandgmbodimeentiut | et 17g are provided at a
side face of the majn bqody 17a. Mrreover, the inlet 17f is provided
bel ow t he processi EéG'éjﬁP&’éésﬁc%F Ofﬂéuhsﬁéteé’ﬁ‘lﬁ%ﬁ"ﬁ@“cﬁﬁﬂwl“ﬂég o thid

connect o wietHO SRR Haes [ Esroii EHEvE LA e 2 vacuus
Lhe nterior of (enouehnn Ao LICenY Riocl ng chotlonto Lhse e
substrate prp(r)o%gsssﬁligncgv%% (i)rce 1mcfr]clat11ng ?esgsrt]si ﬁcgm a semiconductor substrate, and respective
positions of the gascous body inlet and the outlet are different from those of the second
embodiment, but the other structures are the same as those of the second embodiment.
Accordingly, the same structural element as that of the second embodiment will be
20 denoted by the same reference numeral in FIG. 2, and the detailed explanation thereof will
be omitted.
[0068]  The substrate processing device of the third embodiment has, like the second
embodiment, the housing 17 including the main body 17a and the openable/closable lid
17b, and the substrate 3 is put in and out by opening the lid 17b.
25 According to the third embodiment, however, no opening is formed in the lid

17b, and the gaseous body inlet 17f and the outlet 17g are provided at a side face of the

main body 17a. Moreover, the inlet 17f is provided below the processing surface 3a of



5 enbodi nent can elimnate resists fromthe processing surface 3a of
t he substrate 3. That is, in the housing 17, wth the
processi ng surface 3a being caused to faﬁg the rotating table 2, the
substrate 3 is set on the rotating tabl e and the process liquidis
supplied to the processing surface 3a fromthe bottom 17d side,
thereby elimnating the resists. 10Wien the resists are elimnated as
explained above t he suction means 12 is activated to vacuumthe

interior t{r%ﬁlbﬁ%@ la08 ¢ ouHet lgﬁﬂﬁ prﬁb{%g& ?uovﬁ%{é%ﬂi Pg t FI qwﬁa&]&l l}i‘lg outlet

enbodrnent e vapars o IS the process

?YZ‘%”?L?%LH?%&% L 3 BBt DRland SR alth ifind Dby *h%I he
air inlet 1¥ﬁtelg§r RV gﬁrltpxerfﬂ,ggo@rﬁgaglgimﬁow&g% ﬁg[asﬁ%e ﬁo@@m

substrate 3 and bel ow t he®out air at caus

air taken i noddopm trhge ﬂh@k@cronéZHabocﬁmghtr ﬁlgsb%trmc%t el rrg}feveeforﬂre ﬂ%ﬂﬂ i's

produced, it is difficult to ef ficient evacu € vapors.

practice, @Q%B@lﬁnenf &]ﬁ Il ORs TR BT the pHRESIHRQbriH8 G kne sﬁb’s‘ifa&é)ﬁ the
air fromthe inlet 17 but suctions the gase6us body in the 20 whol e

interior of the hoq&rafrﬁ ih fhe Hdﬁsﬁgﬁ?'ﬁiﬂ{&% ra@eeﬁlgtshﬁ*aée%%rn@eaﬁ@@k@faé’e
is rotated and the process liquidis supp the airflowin the

housing 17 HecotEsg tabld ke Hubstael IsheSon the to‘iatﬁigbﬁil@@tzmarﬂléprbé@@ﬁ@il@lse
to produce only airflowfromthe inlet 17f to the outl et 179. Hence,

accordi ng t guiiplied saHhs piartSindl ARSI afebitl Gieibefoal1 7H RRle] thérely @ihinakingans ,
it is possible to evacuate the vapors of the process liquid in the
housi ng 17 freésiwm.t he outl et 17g. 25 However, when the inlet is

provi ded near the processing surface, and the outlet is provided

bel ow t held nl et, aiWhdrothe ohistsarcelihiyiatgd bokéxpipided ebaaep tieSuciontins 12 is
process liquid to the outlet can be further easily produced. 25

[ 0071] Mor eowelivatadite madunm the bedricab£th hoesisei7.on the rotating table 2
and the lid 17b is closed, the internal side of the lid 17b that is
the ceiling of the Hewogiangrdiig featbe thitdrenbodament, dloevapbrstoli éresIPdS thahitsehes.
Hence, when the process liquid is supplied to the processing surface
3a of the 5pmeesstligaideargevachatedTbmttheousle] Taagnd drenas fialsloyt teghd enterior diom
agai nst the process liquid, and thus no process |iquid adhere to the
ceiling. Ac#syhoupigey7. the process liquid does not spill out fromthe
upper part of t he housing 17, and a step of cleaning the SPM adhered
to the celd (¥RyOby o“ffewidﬁ@ tPHthif@erB‘??ﬁl@PﬂftﬁeaﬁofﬂlgﬁW isproyided below the
unnecessary, thereby na the process of the substrate 3 efficient.
10 [0072] F @rocass Ser% hesubNiis Archrelow thiroutlel 78y cHerngy if airlow ghat

le, and if fo
causes air taken in from the inlet 17f to directly flow to the outlet 17g is produced, it is

difficult to efficiently evacuate the vapors. In practice, however, the suction means 12
does not directly suction the air from the inlet 17f, but suctions the gaseous body in the

20 whole interior of the housing 17. In particular, when the rotating table 2 is rotated and
the process liquid is supplied, the airflow in the housing 17 becomes turbulent, and thus it
is substantially impossible to produce only airflow from the inlet 17f to the outlet 17g.
Hence, according to the substrate processing device of the third embodiment, it is possible
to evacuate the vapors of the process liquid in the housing 17 from the outlet 17g.

25 However, when the inlet is provided near the processing surface, and the outlet
is provided below the inlet, airflow of forcibly gniding the vapors of the process liquid to

the outlet can be further easily produced.



evacuating the gaseous body together with the vapors of the process
liquid are provided in the housing 1, and gui de nenbers 18a, 18b, and
18c for guiding such gaseous body to respective outlets Id, |le, and
if are provided. Mreover, according tothe fourth enbodi nent, the
upper and lower positions 15 of the rotating table 2 that holds the
substrate 3 are changeable. Mre specifically, unillustrated driving
means ascends/ descends the rotating table 2 while maintaining

5 ascer , e mai nt:
coupling o éédmggh\{[@%rém% obstlalfs R's t%ﬁe}atﬂfﬁg@ab@%@%ae%@m 1f7i_9rgse

wat er pi pe rotating table w assoclat e ers.

other str UC%ME?;I gﬁ{iﬁte&%i&@mh@ﬁdﬁ 6t 9 thelfink bF e HEHLRE TRBES BORWN

in 20 FIG e sanme structural elenent as that of the first
enbodi ment W lL,rhg te&d by the sanme reference nuneral in FIG 1,
and the detg%%ed efp anation thereof will be omtted. [0073] The guide

menbers 18a, 18D, andd YmeRtR AR BORIsEppRIREhe BRERR oA irfaBaldE HE
at the center thereof, and aré provided at the internal wall of the

housi ng 1 yidsgad3, HRisHlstraidi 3 ihs theRhRUBE LRRERAthoaingahepeceswitiid] SEpRat
to each other in the axial direction of the cylinder nenber 5. The

outlet id, thprdeudsiRbid Bhednsitcheiliag! | Skcokdingly @hdprovdse Bgunib abswamnsgil eut
upper 26 gui de nenber 18a and the m ddl e gui de nenber 18b, between

the nmddle gghde phrt dBihe ABGkINAE7, bod\e st of demirgThesPB@herad tb thel ow
the | ower guide nmenber 18c at the basal end sides of respective guide

menbers 18aceiliBPby apehinkRte lid 17b of the holdigelMe inner&ssqgahériey mektihgthe ar e
connected with suction neans 12a, 12b, and 5 12c to evacuate the
gaseous bodyrozestoditis snbstidee3 effipienss of the process liquid in the
housing 1. [0074] That is, the guide nmenbers 18a and 18b are guide
menbers gu §007g] t h&FI@apshows adburthheentadomes & Whigl ihdea antletsd dole, hed 16 fgr
the gui de nenbers 18b and 18c are guide menbers guiding the vapors to
the outl et kescuating thégasguisdedptogether Wik thiesvaporg of the prasatsdiquighArel proyided in
the vapors to the outlet if. For exanple, when the perjphery
of the substhedtonsidg il sansldjuidemeeintsss ks, 18D, frxd b3cefor gyiding sudhesasgopabodyiiPde
menber 18a that is a part thereof, and the suction nmeans 12a is
activat ed t eespeciive oullets bd.deeand 1fpteeprgdgsk s of the process liquid
supplied to the processing surface 3a are guided to the outl et Id,be)/S

the gui de menbers MNereeyes asepdingtp fhodruinmrtodinesnt, thianper e Lpwes pasitie
of the s u?ss to;“ %te?'ot?;ti:il; ta%]?aj2uﬂslgzt%1%ldi?hea§1bgt?atg 3? gl% cﬁax}giegble. More specifically,
unillustrated driving means ascends/descends the rotating table 2 while maintaining
coupling of the cylinder member S, the process liquid pipe 8 and the water pipe 9 fixed to
the rotating table with associated members.
The other structures are the same as those of the first embodiment shown in
20 FIG. 1, and the same structural element as that of the first embodiment will be denoted by
the same reference numeral in FIG. 1, and the detailed explanation thereof will be
omitted.
[0073]  The guide members 18a, 18b, and 18c are each a conic member having an
opening at the center thereof, and are provided at the internal wall of the housing 1 while
25 maintaining a predetermined clearance with respect to each other in the axial direction of

the cylinder member 5.

The outlet 1d, the outlet 1e, and the outlet 1f are provided between the upper



of the m ddle guide nmenber 18b, and the suction neans 12b is
activated, the vapors of the process liquid are guided to the outl et

| e, and when the periphery of the substrgte 3 is adjusted so as to
face a tip of the |Iower guide nenber 18c and the suction neans 12c is
activated, the vapors of the process liquid are guided to the outl et

| f. 20As expl ai ned above, depending on the position of the substrate
3, the outlet where the vapors are guided can be changed. Hence, when

the positiog,@t nfhfpes %&a%anﬁdiesgumaﬂmrdw%ﬁw@g f3niife gideGnédhber

the process liquid, and the outlets are separately used, the process

l'i qui ds can1peaseBaiRie otide Mechdet B, MdubiRY teiidderdnidetentits $3 4t thdtasal

suction neans 12a, 12b, and 12c, and thus there is an advantage that

a di sposal phPGES&SHIE&padifhe LB GlehibersaBR, 138, & 18ced out snoot hly.
[ 0076] The expression Fhat the periphery of the substrate 3 is caused

to face the tip of Mdigo@HirepesiBabaietsBRREMA U StifhnGctidhandial b, 108, ahde
substrate 3 and causing the periphery 27 of the substrate 3 to cone

cl ose to the2s iokveduatd e grbetl® buEb&tainiagdhd tapbs of tre@eassidguid inghe t he
hei ght position of the substrate 3 and the position of the tip of the
gui de nmenbehowigg Btrictly |level ed, and either one of the substrate 3
and the guide nenber may be slightly |ocated up and down relative to
each ot her. [¢#MEVerThai ik, thérguife members NBa ad fehaee Hadomembes Suidingshe wipers
3 is located below the tip of the guide nmenber that guides the
gaseous bodyftheappmess lafuid toehgowlerbd; the gpidednerebars }8tcand 18e awigualeynembers
evacuated. Mreover, when the rear face of the substrate 3 is |ocated
at the same ghidingthe papoi todire @itlet hepand the ghide hemper the ise gude membpegiading
the tip of the guide nenber, if the cleaning liquid, etc., is
suppl i ed 10 ¢hm tapersitethe obtletd fsi de, the cleaning liquid, etc., can also
be drained fromthe outlet. 10 [0077] The substrate processing device
of the fourth embodoresampianhen heineapleery esthe sabsirpigdis phiugirdoas & fige a
surface 3a of the substrate 3 |ike the first enbodi ment. That
is, in the Howithegpper spidamemier pSniatisamgrtdhpreodcand dhe welignmemsdédist o
face the rotat_in% table 2, the substrate 3 is set .on the rotating,
tabl e 2, an@civaedie saedhe ppenss dhg wpeisobfheguogess bapid BirpliedteihProtFFiag
3a fromthe bottoml|lb side, thereby eljmnating the_ 15 resists.
However , ac@&Bifiedg 2teosHdrd o SisrouHetd iy dhaande aﬁﬁé%@?§%is started
of the substrat fo face the t

any one. ofS TH3dui SeSreiBarEn titraaiey of B Etet TR AegHL o o © el
B R RN R P S B O T
the process liquid are guided to the outlet 1e, and when the periphery of the substrate 3 is
adjusted so as to face a tip of the lower guide member 18c¢ and the suction means 12¢ is
activated, the vapors of the process liquid are guided to the outlet 1f.
20 As explained above, depending on the position of the substrate 3, the outlet
where the vapors are guided can be changed. Hence, when the position of the substrate
3 is changed depending on the kind of the process liquid, and the outlets are separately
used, the process liquids can be separately collected kind by kind at the ends of the
suction means 12a, 12b, and 12c, and thus there is an advantage that a disposal process
25 and recycling can be carried out smoothly.

[0076]  The expression that the periphery of the substrate 3 is caused to face the tip of

the guide member means adjusting the height of the substrate 3 and causing the periphery



20 caused to face the tip position of the upper guide nenber 18a,
only the suction neans 12a is activated. Next, when the process of
the substrate 3 starts, air suctioned tRrough the opening |la forned
in the ceiling of the housing 1 is guided to the outlet Id by the
gui de nenber 18a, and thus airflow for draining the processing liquid
i s produced. Hence, according to the fourth enbodi nent, the vapors of
the SPMthat is the 25 process liquid are evacuated fromthe outl et

I d, and do ppfhckRAkaRUliolcBmb BRsEWIURE HiPbf th g@iﬂé hembey ghdi@iskinnecessary that
[ 0079] Mor eover, when the process |liquid other than the SPMis used,

the peri phepg Rfght SitdhCoradabiakss sud the f&¥itidnofftRetep shbe fiide Mbmber are
anot her gui de nenber, e.g., the guide nenber 18b, and the suction

means 12b i gyaay icvale®dnd ARERHE BEthE Substtits 3968 teidehenbed pay deofightlye
process liquid are guided to the outlet | e by the guide nenber 18b

t oget her Wi idta@ll fip bk 8swh reldtive o iR ofRe NiHgvdvar, iflthe protasingsefacaBsof the
the vapors of the process liquid are evacuated 5 fromthe outlet |e,

and do nots k@laedtis loeate Belowties fipsf the guidé membeatthatragides the gaseous body,

[ 0080] According to the fourth enbodi nent, the three gui de nenbers

18a, 18b, aRrghckS6f thagrochs liquidl et.scdnthe shee]y evacudtdd. advorpovey iwden thegar face
t he nunber of the guide nenbers and that of the outlets can be any
nunber. Wienf iHe slsstrdesd is ddrhied oths epras bdigit podtian of théitip pf the gside hegieror
for each kind, the outlets depending on the kinds of the process

| i qui ds and balowtthetipuf the gnideiventbef, dithgdeaiingliquid etraseowslighagm e rear
respective outlets are necessary. Moreover, when it is
unnecessar y fice sklepthe ateening bqwd odesenlalsq b deind fondthegudet- t he ki nd
thereof, if the guide nmenber is provided, air taken in fromthe inlet
can be gul@geD#7d t Hiheoulbstrate prepssbing devicows Breputhosmbagiagy supelinngate Frsists
vapors of the process |iquid can be produced. 15According to the
fourth enbodiomethe processirmeutfoes 32 gf thegtubstrpte Hlikyibe fesipwbedimge: 18b, and
18c correspond to "a part of a guide nenber facing_a hery .of _a

. . . . eri
substrate held by tThetisdndashpusidaievith g proresshseisiice ?W Gapted i fce
t he above-expl ained part is a portion facing the e%i{%ﬂer%q{of tﬁe. .
substrate aier rolatingtable Jyithegbstiats s et 95 e ﬁmgﬁaﬁs » 4off dhegmagrss Bid ise
gui de nmenber. 20 [0081] According to the first to fourth. enpodi pents,
air is takeﬁuPﬂ%lefj%‘b%etpﬁ%’efWge*Pffg‘Eﬁ?ta flf%ﬂ'ﬁ’m OIE}Tl%tsﬁ%’ b’ﬁ?@gﬁ mB’&ﬁ‘?/g%he

taken in to the interior of the housing is not limted to any
particul at® 3f&Ss far as it does not affect the process liquid and

the substrate. However, according to the fourth embodiment, the process is started after the

periphery of the substrate 3 is caused to face the tip of any one of the guide members.
Moreover, the suction means corresponding to that guide member is activated.
[0078]  For example, as shown in FIG. 4, when the periphery of the substrate 3 is
20 caused to face the tip position of the upper guide member 18a, only the suction means 12a
is activated. Next, when the process of the substrate 3 starts, air suctioned through the
opening 1a formed in the ceiling of the housing 1 is guided to the outlet 1d by the guide
member 18a, and thus airflow for draining the processing liquid is produced.
Hence, according to the fourth embodiment, the vapors of the SPM that is the
25 process liquid are evacuated from the outlet 1d, and do not leak out to the exterior from
the housing 1.

[0079]  Moreover, when the process liquid other than the SPM is used, the periphery of



Mor eover, mnmeans for taking in a gaseous body to the interior of the
housi ng through the inlet nmay be one which applies pressure fromthe
inlet and which pushes a 25 gaseous body,g nto the interior of the
housing in addition to the suction neans connected with the outlet.
[ 0082] Furt hernore, when a plurality of outlets are not provided
unlike the fourth 29 enbodinent, a gaseous body taken in formthe
inlet is efficiently evacuated fromthe outlet together with the

vapors of the RLQRESSid krlifteltht §56r NS Alde ABELéL e.%.?th%_@fd@ Rfdnbef1 810
formthe guide nenber in the housing. According to the first to

fourth embodhdmRietidnReany P atdvagd S ARSI Hing th@id seQilzathb Yapols dfike
housings 1 and 17, but it is fine if the substrate 3 I's not

hori zont al %ﬁ)cfa@rﬁqﬁﬁi 4rBQuiBEPRARS bt S4B A6 Quidd nietnbdi [ELbeMhdravithher taken
bottom of the housing. [0083]In the above-expl ai ned enbodi nents, the

expl anat i on jnasmghey &en e Tah e HERANRLEL AH6 hERpbRAF 1RXRE4kEBqid Pt @eRAsted
of elimnating resists forned on the processing surface 3a, but the

substrat e PHRECHS biltdeVind@lothbt klieote therktetibivRathitlyhousingsef ul as a
10 device that executes a process of elimnating thin filns other

t han resi st $008and Qideerdirpdtbelid fogrtiembsdimakis, thelhses/giide mbmbears e ¢8ls any
to select a process |iquid depending on the substance subjected to

t he el i m natiBagndtheocetdas 1A, addfiplegrovidedpbudelic dmuntex efthe guidh enembers and
elimnating process of nitride filns, phosphoric acid is used, and
HPM ( hydr oclthad bf the lyideto gerberay axintler. s Whehiitds fiesiraflerd §eparataty drain the

hydr ogen peroxi de solution), etc., are 15 used to process vari ous
thin films amgessdiuerd fogeavhtkénd, feulletk deprading oh dw lomdstof hemroesesiiuidy and
surface 3a like the elimnating process of the resists. In
order to pt ¢he ghéderhembdrs kirmuilingf the ggeessdoly tpuceiectivihanlefsraserasessityqui d
pi pes for respective process |iquids are provided in the cylinder,
nenber 5, the pl ur Mokpyrisvish ipis yoresssaryda pepptpibe prcaisdiabids dependiggen
device. 20lIn any cases, a cleaning process of additionally cleaning a
ceiling of thekindihsres ibihe guide membghis peowdsd oristaken infeonythgalstean pg giiged
adhere becones unnecessary. [0Q084] Furthermyre, according tq the
above- expl aith &g cutletotn g etfigigntiygvacyatipg the vapors of the process liquid can be

produced,

15 According to the fourth embodiment, respective tips of the guide members 18a,
18b, and 18¢ correspond to "a part of a guide member facing a periphery of a substrate
held by the holding member" of the present invention, but the above-explained part is a
portion facing the periphery of the substrate and is not limited to the tip depending on the
shape of the guide member.

20 [0081]  According to the first to fourth embodiments, air is taken in from the inlet, but
the kind of the gaseous body taken in to the interior of the housing is not limited to any
particular one as far as it does not affect the process liquid and the substrate.

Moreover, means for taking in a gaseous body to the interior of the housing
through the inlet may be one which applies pressure from the inlet and which pushes a

25 gaseous body into the interior of the housing in addition to the suction means connected

with the outlet.

[0082]  Furthermore, when a plurality of outlets are not provided unlike the fourth



|l anp is used as the neans for heating the substrate, but the heating
means is not limted to the infrared lanp as far as it can heat the
substrate in a non-contact manner so that,no 25 process |iquid
adheres to such neans. For exanple, mcrowave irradiation is possible
as the heating neans. However, mcrowave irradiation increases the
costs of facility, and the heating neans utilizing infrared rays is
advant ageous fromthe standpoint of costs. 30 Mreover, when

infrared raymibigndtt, ialdad@Hs bbdiRaRnGs $tn th ¥ERGd GRcibsQhcldidd £&H e
the infrared | anp and an infrared heater can be used.” I ndustri al

Appl i cabi | i tontls tB&ﬁ%]\ﬂﬂQh@{f%‘éﬁrﬁf tlhefb&@&}sb Réhidl $h 48 ﬁ&ﬁélkngg lﬁ’;gdsigfb appropriate to
|

elimnating process of thin lms on a liquid crysta
substrate, gngh thephAsHRerttics Bl AY¥ howshsl rate, etc., in addition to a

seni conduct or substrate. Reference Signs List 10 [0086] 1Housi ng
| aOpeni ng | bBot t omAd&Gtihgto theliddt foGburih embodiments, the substrate 3 is held
5 horizontally in the housings 1 and 17, but it is fine if the substrate 3 is not horizontal as
far as the processing surface 3a is directed to the bottom of the housing.
[0083]  Inthe above-explained embodiments, the explanation was given of the
example device that executes a process of eliminating resists formed on the processing
surface 3a, but the substrate processing device of the present invention is useful as a

10 device that executes a process of eliminating thin films other than resists, and other
adhering materials. However, it is necessary to select a process liquid depending on the
substance subjected to the eliminating process. For example, in order to execute the
eliminating process of nitride films, phosphoric acid is used, and HPM (hydrochloric
hydrogen peroxide solution)or APM (ammonium hydrogen peroxide solution), etc., are

15 used to process various thin films and adhering materials like particles on the processing
surface 3a like the eliminating process of the resists.

In order to provide plural kinds of process liquids, when process liquid pipes
for respective process liquids are provided in the cylinder member 5, the plural kinds of
processes can be performed by the same device,

20 In any cases, a cleaning process of additionally cleaning a ceiling of the
housing or a cover where vapors of the process liquid adhere becomes unnecessary.
[0084]  Furthermore, according to the above-explained embodiments, the infrared
lamp is used as the means for heating the substrate, but the heating means is not limited to
the infrared lamp as far as it can heat the substrate in a non-contact manner so that no

25 process liquid adheres to such means. For example, microwave irradiation is possible as
the heating means. However, microwave irradiation increases the costs of facility, and

the heating means utilizing infrared rays is advantageous from the standpoint of costs.



15l eQutlet ifQutlet 2Rotating table 3Substrate 3aProcessing surface
204C anper 8Process |liquid pipe 9Water pipe 10Liquid delivery neans
11water delivery nmeans 2512Suction meanszgl2aSucti on nmeans 12bSuction
means 12cSuction neans 1l3Infrared | anp

Moreover, when infrared rays are utilized, the present invention is not limited to the

infrared lamp and an infrared heater can be used.

Industrial Applicability
5 [0085]  The present invention is useful for an eliminating process of thin films on a
liquid crystal glass substrate, and a plasma display substrate, etc., in addition to a

semiconductor substrate.

Reference Signs List

10 [0086] 1 Housing

la Opening

ib Bottom

le Outlet

1d Outlet
15 le Outlet

If Outlet

2 Rotating table

3 Substrate

3a Processing surface
20 4 Clamper

8 Process liquid pipe

9 Water pipe

10 Liquid delivery means

11 Water delivery means
25 i2 Suction means

12a Suction means

12b Suction means



17Housing 17clnlet 517dBottom 17eCutl et 18aGui de nenber 18bGui de

menber | ScCui de nmenber 10 32 CLAI M5 1. A substrate
processi ng device, conprising a housing,g@ holding nmeans hol ding a
substrate in the housing, a supply means supplying a

process liquid to a processing surface of the substrate with the
processing surface being fornmed with a resist or a nitride film an
inlet for taking a gaseous body in the housing, and

12¢ Suction means
13 Infrared lamp
17 Housing
17c Inlet
5 17d Bottom

17e Outlet
18a Guide member

18b Guide member
18¢c Guide member

10



an outlet for evacuating fromthe housing vapors of the process
liquid in the housing, wherein the hol di ng neans hol ds
the substrate with the processing surface being directed to a bottom
of the housing, wherein 8Re process liquid is supplied
to the processing surface so as to elimnate the resist or nitride
filmformed on the processing surfaCeAlNISd wherein an
airflowfromthe inlet to the outlet is forned and the vapors of the
process liquid are evacuated fromthe housing by the airfl ow.

2. The substrate p i ' ing to Claim1l1, wherein the
inlet is a tgiougﬁAﬁg e Fﬂ%ﬁgﬁﬁgﬁgﬁﬂ§£%2ﬁ§?%§? 3. The
substrate processiagoweg ce according to Claiml1, wherein the inlet

is a clearance for bet ween .opening forped on the housing and an
outer periphery ofanﬁcﬁgmgd‘b%afl? Q&g?ngpa su Stgatﬁ.m q“ﬁg“’gﬁ%t rate processing

devi ce accordi ng taPSLt%EYy 1BB&sQlp S Rl Wprdcds@liguid tH8 pi'dS?JIeé;stlAng Surfa0E BE@e ON

t he upper part than € processing surface. substrate

pr oces subgratiewith #e processing surface being fermedwithnlresidtontngride $lropened t o
be slightly greater . di anet er of substrate on . a top face of a
housing to take iﬁmﬁﬂEQEEﬁgﬂg%?g?%@u§B HPi&E&“ﬁHE;and wherein a
hol di ng neans is fardwe i ehadudtife REAGRS BoWEh SHHPLACS tRE plobss SbRtin At
in the housing with the processing surface being directed to a bottom

of the housi heusing3 wherein a supply neans is forned

bel h b | | di .
e o £ 1o UL gk i 1S B TP PABRLY BB B

means, being directed to a bohiemneifhelioeitl] et is formed bel ow the substrate
hel d by the hol ding neans and evacuates vapors of the process |iquid
together with a ga¥deid themspcesslignid ip suprdied to theinspcessing syréice soieioei n
a sucti : LSl QLE he hol di ng
nmeans tegﬂl\;g%gl%r% g%g@%a?ﬂ%%%ﬁe{ﬁﬁo@ﬁ@ﬁﬁ%ﬁ%ﬁ#ﬁ %@8%%{1 e outlet, and
at the sane tine whisreinnnaitiest frog theabs to teiondttab fethedppo did wpbs dfhe

suppl ans across the : .
PpLY thgprocess 1qu15d are evacuated from the housing by the airflow.

2. The substrate processing device according to Claim 1, wherein the inlet is a

through hole formed on the housing.

3. The substrate processing device according to Claim 1, wherein the inlet is a
clearance formed between an opening formed on the housing and an outer periphery of the

substrate.

4. The substrate processing device according to any one of Claims 1 to 3, the

inlet is formed on the upper part than the processing surface.

5. A substrate processing device,
wherein an inlet/outlet is opened to be slightly greater than a diameter of a
substrate on a top face of a housing to take in and take out the substrate,
wherein a holding means is formed to hold a processing surface of the

substrate in the housing with the processing surface being directed to a bottom of the housing,



substrate to heat the substrate, wherein an inner

peri phery of the inlet/outlet and the outer periphery of the
substrate held by the hol ding neans are opposed to each other such
that a clearance naintai ned between tB& inner periphery and the outer
peri phery facing each other defines a fluid passage guiding the
gaseous body t akenwhereihrasnpplyanéank ¢ foomied Bélow the substrate held byhae abldirdghe
substrate is configured to function as, a cover that restrains a flow
of t he PSSP hRroprdEayd wdhe Pgsestingstrperliibe subsbeighcidy the holding
inl et/qﬂéalﬁgt to the upper part of the substrate, and

wherei n the gaseous body taken in fromthe inlet/outlet is passed

t hrough the flui d whssiaga outldies dérntdddetivetheantsgrasohdd by thelloldugmeahed

fromthe outlet together with the .yapors of the procgessing liguid
b AL St SRUEE Phhesbatet Mdhid BRI Ylien'y B SRR kR 10 o

i s opengdyemed top face of a housing to take in and take out the
substrat e, ~ Wwherein a holding neans is forned to hold a
processi ng surf acewbdreinlasustidpsineaitsas farmet declhouidie sgbsfiiatdheldigy the holding

[ f i di t.ed t . bat t f ing, ..
e R T 5 ARk T R SO S B B e
hol di ng neans to syRiRbik ahcRfRE RSN ik Hstllcl @phdiic b %%ﬁ%lgl%éaﬁé haes 18t
the substrate held by the hol di ng neans, erein an

outlet is fopuhstalgdp boatthresubsipder ate hel d by the hol di ng means and

evacuat es vapors t r. J0 quid .t ogether  w a gaseoys bo
taken in fromt heq{’}rlﬁrgﬁ /agﬁ eg?) ,%npllfie ijthe YRt am%/\ﬁl&pg%ﬁpgnélﬁg ?Igtﬁe
nmeans issbdteremedd be limmholdiag sidass sretopphetido bachtdigerkotidihaga sleaascd O
vacuum t he gaseous body in the housing fromthe outlet,

wher ei Anantgined betysen die ngern pesiphenyend the Quigrderiphery dages eashisdery deinasife
out | et, t - I . } heating neans is
i nst al Iﬂel"g‘P g%sgg‘o%ﬁ %Egdltﬁ %@f%%%ﬁ&logy Ffaé{glrllén gglp&}ggﬁ‘{lﬁ,’e&gu strate to heat

t he substrate, wherein the substrite iss¢comfigugednd finfctibhas guowke thae rsetingad

t he outer i pher f the subsirate held by th ol di ng neans are
oppos o dTtoDEhe Reoteh e theumiteeria e PR oA ek Hueh SEvi@de Sier
part angdtfrenoubsta@ehliphery facing each other defines a fluid
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vapors of the processing liquid.

6. A substrate processing device,

wherein an inlet/outlet is opened on a top face of a housing to take in and
take out the substrate,

wherein a holding means is formed to hold a processing surface of the
substrate in the housing with the processing surface being directed to a bottom of the housing,

wherein a supply means is formed below the substrate held by the holding
means to supply a process liquid to the processing surface of the substrate held by the holding
means,

wherein an outlet is formed below the substrate held by the holding means
and evacuates vapors of the process liquid together with a gaseous body taken in from the

inlet/outlet,



wherein the gaseous body taken in fromthe inlet/outlet is passed
through the fluid passage made of the cl earance so as to be evacuated
fromthe outlet together with the vapors of the processing |iquid.
7. The substrate processing device accéftding to daim5 or 6,
conpri si ng: a supply neans that supplies a process liquid to
t he processi ng surwherein asudtion sleedns g reddelod theppbsirateiand by trtholding
supplies a cleani ngt liquid fod' .cl ealgli ng féom a sanme direction as the
suppl y T do vacuumrthe gaseous body in the housing from the outlet,
wherein a guide member is installed to guide the gaseous body to the outlet,
and at the same time
wherein a heating means is installed opposite to the supply means across the
substrate to heat the substrate,
wherein a part of the guide member and the outer periphery of the substrate
held by the holding means are opposed to each other such that a clearance maintained
between the part and the outer periphery facing each other defines a fluid passage guiding the
gaseous body taken in from the inlet/outlet,
wherein the substrate is configured to function as a cover that restrains a
flow of the vapors of the processing liquid outflowing through the fluid passage to the upper
part of the substrate, and
wherein the gaseous body taken in from the inlet/outlet is passed through the
fluid passage made of the clearance so as to be evacuated from the outlet together with the

vapors of the processing liquid.

7. The substrate processing device according to Claim 5 or 6, comprising:
a supply means that supplies a process liquid to the processing surface; and
a cleaning liquid supply means that supplies a cleaning liquid for cleaning

from a same direction as the supply means.



