1 DESCRIPTION Title of the Invention SUBSTRATE TREATMENT DEVI CE
5Technical Field [0001] The present invenHion 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
the 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 t 5ﬂ%§§ i ke a resist nust be
el i m nat ed when becom ng unnecessary. % devi ces which elimnate

such thin filnms and which are con Qtif ally ﬁS known are a

bat ch-type device that soaks a pl ?P1§eé?‘? B8trates in a bath
filled wth a process |iqui i thin-fj orm ng
substances to process the sS%i##t@gggq&ﬁgsgug#ﬁa$%§ﬁgéer-type 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, expl ai ned above, foreign terial.g.like 20 resists are
elimnated while the substrates arejgaﬁkgﬁ?%%dthe bath filled with

t he proces i.qui and thus the foreign materials elininated from
the substr i?(iiﬁr eﬂ”hl?erprﬁﬁ?nf paepfionastades|tp 4 Sbstralspipeessing dpwcs Habpogesent
whi ch causes the process liquid to overflow fromthe top of the bath,
ci r cul at es SHHEALRASE £ PEMSANGHERIeHS » (9 iminateslepesiis like @ thindily fgrpedon the
liquid during the circulation, and returns the filtrated liquid to

t he bat h. Fﬁaﬁvéﬁﬁh%$ﬁﬁﬁmﬁhe 25 process |iquid 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 Haterials in the process  Background Art

[0002]  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 filtrated through

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



2 liquid, and the foreign materials |ike the above-expl ained resists
may remain in the process |iquid. 9 Mor eover, when the
specific gravity of the foreign material "elimnated 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

B N L

[ 0004] Mor eqver %@.&he case of the batch-type process, a plurality of
bat hes ar e PRPEY MEHY- respective bathes are filled with different
process |iquids, rates .are 10

t he subs ccessi vel y spaked |
P oroeri ve bat nes Mariaues MheR B SpEaEe sy iy ot diedorae PR drdrnted fom
bat h d carrier devjce that rries the substrates between. the
pat hes, t h&SHRETHE s g it o8 B prasest Nesig G i he PERAees bt css

such a technical .issye of the hath-type device, |n recent days, a

i ngl - walf &G54, B Sereiem ey YRy e ehE PR Accor ding to
the 15 single-wafer-type process device, the substrate is not soaked
in a bath, but theA‘b‘iOéi‘E‘@g ,frwe&af theipgocesiiund i filfated gs sxplainedalovsnia thy
one, and the used process liquid is drained every tine the process
liquid is 38R hehrel-tpedsredshdhe oreige materiglsdn s kath mayadhsre agais.
device, foreign materials, do not adhere again after the_ process.

Mor eover , i[90qg4§ pdderasrver, frothe case qfélﬂ%b?d?fr%@ﬁ@rﬂcekﬁ, Adduralityof bathes ars

by changing the process liquid to be supplied 20 w_t hout carrying t he
substrate. PF F’cspe@saf&rbaﬁ?@,s apfilleqrwith didferan procassdiqyidsoukthe sehstrates are
device that is conventionally known, . _This device supﬁlies_
whi | e r ot&itnergssavaly peaked freraspecd v bathes ntSangayit ifinepessanyrie proyidadthe phopale of
thereof being directed to the above, the process liquid from above

the 25 cembét%ea)ﬁndc hearsigy deyice thatrarsdeesbsiratgy betweerpihieibathes,dhe feility
center of the substrate peels thin filns while flow ng over the
substrat e beowmes leige iwsizer circunference thereof, and the peeled thin

films are drained together with the process |iquid.
[0005] In order to address such a technical issue of 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] Accordi ng to the above-expl ai ned conventional 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 |l eaves the upper space of the subsgfﬁﬁﬁnngned When t he upper
space of the substrate is kept opene e supplled process liquid or
the vapors thereof spill out to thege 1 or, of a housing. 15

[ 0009] However, the process liquid v %ggﬂggﬂgﬁdlng on the kind of the

thin filns u ss liquids are strongly
acidic or &b@%llne m?%ﬁé% qWFq E%H@? gggggﬁTquid spills out to the
exterior %f t he housing, the process |liquids adhere to various
devices and wirings outside the housing and nay damage such devi ces
and wirings. 20 [0010] Accordingly, in ordﬁx1 gprevent t he process
liquid fromspilling out to the eRPEMEBY OLRVERIEToysi ng,
conventionally, the processing-sur ce Slg qf the substrate directed
upwardly may be covered by the hou ﬂ@ngi BMQﬁEIuding t he supply

gﬁ?? chvg][ [{)&@]SUb %qrog 1@gf%@1§§g%$ﬁeg}% aine gg\lgf\égtrlona élplglg v;[/a er—t%)g %Foscgsl;sn
device, since the process liquid is supplied from above the substrate with the processed

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.



25 ceiling surface of the housing, the process liquid supplied to the
processi ng surface bounces back fromthe4processing 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

liquid or the vapors adhered to the ceiling surface as expl ai ned

above is left as iMordoves wtln OGBS ligtidiislvaReiz¥&RRE Sapbsd ddndann tand
contam nate 5 the al ready-processed substrate or the substrate new y

set, and t ludHinglaifagbrahé Rgusiigocess |iquid shoul d be conpletely
ellnlnated However, in order to elimnate the process liquid and the

vapors frormoohg CeWHeﬁ%eSpibée@@ﬁqulﬁr&@l?ed%ﬁ% ﬁhereﬁ%tr@&@mﬁg%urf&ée%n' ng
by pure water and letting the pure water conpletely dried are

necessary. &bﬁﬁﬁd%ﬁ@v@fs@&?ﬁgﬁ"t &S sth }ﬁb&%@h@ﬁd%ﬂﬂl Q}%éﬂs PO @i ARCEREi¥ate

it takes a time for cleaning and drying 1 corresponds to

those prog Qﬂéﬁl?éadylp@&%%kh%ubs‘ira%‘oﬁﬁé SstrRfe delBy Q% 31%9 s AYE Qé}ﬁé?i’ﬁgtp?ocess

provide a single-wafer-type substrate processing device whic

prevents a|pLRCERald belidnthi@RS YidRR4ted.t NG5 w&ferf 15%%6??(5 élkmﬁeteq}fé }o%estshfe

exterior when directly supplying the process Tiquid:t surface o
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liquid and t e vapor s ereof, etc ering

surface of . housl Ak letﬁﬁglfﬁé ?‘% él»%ft Qmp?é?% &%%%g%aétxﬁegg)%%rggéﬁ%nce the

pr ocessi ng ‘devi ce accor I rst "aspect o

i nvention i P&{)Hﬁil%§ of QS%HH%%J ecrlyn% L Bge ?t hR&AL, AR go%’cléaﬂi&&%%d drying

housi ng, strate 0 an ’m nati ng process
adheri ng; 4y a%gn Oﬁdﬂé%ﬁ‘%?’k‘gg 1§11égface of the substrate with the
proce55|ng ace Irng direc 90 a bottom of the housing; supply

substrate ans; anin

body in th r evacuyat f e _ho

vapors of (g%%$ %?%&$gﬁﬁﬁgﬁg%hga€r oﬁ%PﬂﬁH %5@%@& tg9§1¥ﬁ®ng%htm
gaseous b OQI)[e é)&&!ﬁ%} vbl%nf 1reE:nl); Qu%piymg Ehe process liquid to the surface of a substrate to

means t hat ﬁé(?’l%@l ' eIt? h@arﬁcfﬁ?%?%? the géyegt 15196&121% t€ o oql?c? S nﬁ%g uerf%C SJB%%%bsgate

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 guides the vapors of the process liquid in the housing to the



[ 0014] According to a second aspect of the present invention, the
housing is provided with a guide nenber tzhat gui des the vapors of the
process liquid in the housing to the 5 outlet. According to
a third aspect of the present invention, the guide nmenber is
configured to have a part facing a periphery of the substrate held by
t he hol di ng nenber, and to maintain a clearance between the part and
t he peri phepyef acing with each other. 5 [0015] According to a fourth
aspect of the present invention, the substrate processing device

further includes aﬂcéd?ﬁl%@t@h‘?ﬂlﬁf as &rt O@Hj{et irBGnt fﬁv@xﬂfbno'dlte gﬁ'ﬂ% rﬁ&ﬁﬁérrift g

to be held by the holding nenb ousing, In a part o
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[0016]  According to a fifth aspect of the present invention, the substrate processing
device further includes heating means opposite to the supply means across the substrate 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 arotating 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.

2h
Advantageous Effects of Invention

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



According to an eighth aspect of the present invention, the substrate
processing device further includes: supplgy neans that supplies a
process liquid to the processing surface; and cleaning liquid supply
means that supplies a cleaning liquid for cleaning froma sane
direction as the supply neans. 25 Advantageous Effects of Invention

[ 0018] According to the first to eighth aspects of the present

i nvention, Hghgl Rk R 16 the (bt dsih® sGeRR I g dubRr 'Eé"@‘tl?ﬂfé‘iﬁééé 31e) ce
of a substrate mf?@ﬁthe prégess?néssurface geiﬁg hgld and gir%%%%%%to

the bott omyeinglifafl ARMSFREd theRtoh'Er tBE AEGIS:, | 118icE, tﬁé’gﬁ)c%tliqt%m ddes not

out to the upper space of the substrate. Mreover, the substrate

havi ng t he (RIPSE$SIHAGHBEY § fel 0g,shel.d and directed 5 to the bottom
has a shiefging functPgn gg%?%st t g sSppIied process liquid, and

thus the process | MG%'QOQ@H ﬁ{%ssuﬂﬁfﬁt]%ﬁz\[;gl%{% p?)&etg%i'%é) Mredc@ b[eilﬂg hHﬂpangl 6(ljlriréa'cted

space of the substrate rs process Fiqu
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the inlet, a e vapor proc quid
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ceiling of e ousing I's opene rquid an e

vapor s thereof do \gggfﬁifloequg%]?xrg??% E@uﬁxatrg Ea'k%ﬁ 08t]c ﬁ&lﬁ?l’tleh(?#gék Po%’ether with a

[ 0019] The substrate unction agai ns PIroCESS
liquid and feth roce | | Qi re,surely ta out
from the ogtrrs bYBPAk: R ATORRESS Gl SurEag Histon e Bibhes

15t he. vapdrett JHes B8Rl bikSe TR nrePRo ol fE Roulife A0 87 Tte Shlils e

Si h | i.quj d th h d d he .
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ceiling surfac and thus the process efficiency inproves by what
correspond?fﬁgﬁ?ﬂgﬂgUnnecessity. [ 0020] According to the second aspect

LA TR O MR TR M T NS
e RSB URSaR s et B PUE B P AR Bebeb eni
pocord g L e {04 ASRSEL oL b0, BT ESS STLAChy, & S82C0UR,
the surr %J rﬁgel \pa ?)rsot erte(r)]te dosrlfc%)tsa%fl%%%c’) 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 theqoutlet by the flow of the

i ntroduced gaseous body. [0021] According to 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 substr abgfih&iRARY inlétbfARKEIEQR: bo'iip %hsb RERES SV %letf/(ﬁfﬂeE 8KihB QuBs'&aEi: for

and taking out the substrate Ts nostly blocked by the substrate
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Accordi ngly, t hough t e inlet/outfet has nsi on r enabl I ng

taking-in apdadiakh s Hﬂéﬁo%ftle@ﬁ?taiﬂ‘%%hraﬁa?a &&19&&% r'clltls gg;,gtgsrtgfaelb&ked by

out fromthis opening | al ne ove
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par s can iebi 5 onth e Ay FuRONETa dideR6ERE Trtblide BT Bha ©
t

cl ean ang. G R Eine WASR-E 68 %laﬁrd%?ﬁéﬂgf%%é‘% egﬁf.siﬁrysuﬁh

cl eani ng and dryi ng, %[pef iy’ %Sﬁgﬁubsl&lg%%%}vp‘g%ga%@eg tha?b ocﬁﬁglg ogfzmpﬁgf

aspect of the present i nven eatl ng nmeans 1's provi

opposite si n cess.liquid a
substrat e, ﬂ%gn 85Fﬁéﬁﬁ%§%% %%g EFQPH gﬁ%%?rgpgﬁegqﬁggregimeﬁne1n
Accor di ngl éb t he heahj1 ngasrépiar‘}v lchs not cant ani n

11 qui d bR ey P %Oreﬁms&r%%il ﬁgg%are@e P@E&gﬂﬂ BEreduced,
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by ocees 1 ?.?E‘?Vh&%ﬁﬁ  Fesgin R SR LB R £ouf, PGS ing B Rficbiea? inverton,

adhering mat rHaIs 0 & Iprocessrn surface of the substrate can be
el i m nat ed “Bf ?Eﬁné?ﬁrfgff Tying are Unf\gsex8iYer | since the substrate is

ther eby” acdB7RM o ﬁ%ﬁ@ ey g 2@%@%&3&%{? ghr erga et
aspect  of tprr]oewé) e oplpr(])\sﬁ enélhg tno thg Qgppl)? g}elari?sgoinﬁe process liquid across the substrate,
15 and the rear face of the substrate is heated. Accordingly, the heating means is not
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 neans 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 i nfrar ethohadontdet Slanhd i9RRAGH I on DI REEIWASEL bSO WR2LiAEIStih increases
bet ween the heating neans and the rear face of the substrate, the

substrate GRORRItPESHEUAnd tiuks i h@kihb fl 8RS diVizidP PRl N ¢ 'a@&trﬁ&e&ﬁ%em

seventh aspect of the present |nven%|on since the substrate can
rotated, whggsthe process liquidis supplled to the processing
surface, the process |iquid can be uniformy provided to the whol e

surface. Since ther %a?ﬁ&ﬁ’a? \kh d iGefeOf leglepﬁ'of @hdH ¥inPt ﬁ’l%i‘éil ﬁiloto‘B dttd&‘é
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means does et B,have a function of dispersing the process
liquid to t proce55|ng surface, thereby sinplifying the structure
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present inveption ﬁo ub_st rate processed by the process |iquid can

be cl eaned PEyO3"% q% RN | iquid while being held by the hol ding

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 ganme 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 simul t agﬁ&s&é Nl 9aRGes nlth siﬂ@l_ta‘%fé@éﬁ%’r a%sned%piit@{hg_@ﬁ@&fake@t i on of
Drawi ngs [ 0027] Fl%a 1 is a schematic configuration diagram show ng a
first enmbodi nent of the 5 present invention; FIG 2is a
schematic configuration diagram show ng a second enbodi nent of the
present invention; FI GieF se TRl esonfiguration
di agram showi ng a third enbodi rrer}ﬁ%]joe?c@e pr esent é|nvent i on; and
10FIG 4 i ch [ f.i ' | : | .
erbodi ment (97 Sho- prssent e ate PR A ARANNIE L uhbibimont of the
[ 0028] FI LS Lagram showi ng a structure of a substrate
pr ocessi E%gpé%s\l?ﬁtclgv if?)gécordi ng to a first enbodi nent of the present
i nventi on. Thi. : Si. | S .

FIG E ifa §éﬁ%ﬁ1§é€%@éﬁ“ﬁ%ﬁ%§1%ﬁ%ﬂé‘§%§ ase ?nsd %‘?Ocdﬁmg?t eof

si ngl e-waf er-type ‘processi ng na esl’ S

thin filns tﬂéﬁ%}&tﬁﬁr@lﬁ&ﬂdum or substrate.

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 a mixture 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 1a 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
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menber 5. lﬁ%ﬂﬁgure. 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 abelt 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
shaft 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 all

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 nofjjlimted to any particul ar
one. [0033] Passing through the interior of the cylinder nenber 5 that
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pipe 9 for supplying pure water as a cleaning liquid. 25 Respective
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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 Ic
formed in the bottoml|b, and the outlet iac is connected with suction
nmeans 12. Since the suction neans 12 vacuuns 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
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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 substrate 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 la. 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 la, it is unnecessary to configure the
infrared lamp 13 that is capable of retracting from the range corresponding to the opening
1a 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 fregn | eaki ng out fromthe
sides. By providing the shield 14, it is possible 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;benediepned by pure water supplied fromthe water pipe 16.
The water pipe 16 is retractable fromthe range corresponding to the
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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 is suctioned from the opening 1a, thereby forming airflow to the outlet
lc.

15 The suction means 12 is activated afier 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 thercof.

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 thejgenter of the processing
surface 3a. The SPM supplied to the center 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
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15 serves as a cover that substantially blocks off the opening 1a.

[0045]  With the substrate 3 being serving as the cover that blocks off the opening la

as explained above, the SPM that 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 jfe other devices |ocated
outside the housing 1 are not danaged. 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
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unnecessity. [0048] The processing device of the first enbodi nent has
a functi on U Sudsirale, acgorde o dhsednyertionabigchnology, the SHM hejediia alghapl e
2, when the SPMis supplied to the center of the 25 processin
surface Batemppgratvronadvagetihirplisddmbinghis capg, theshiy| qoatactsiting %Jgﬁmﬁ@ that

applied uniformy toward the outer periphery on the processing@ )
surface 3ahas algyatamperatase, angdibs fampgaties afflec PP Mcdecesprsapndethus thegeaction of

substrate 3 is held in such a way that the
the SPM with the resists becomes insufficient in some cases. If the 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 sujface 3a is likely to fall,
but the substrate 3 is rotated as expl ai ned 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 elim'nating process of the resists
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is moved to the uppsthespateebyfotating tb%é‘?ﬁsh’gteI36$0§€Fthth’é1ﬂh¥h§§PﬁﬂQn&tab even
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if the irradiation range of the infrared rays by the infrared lamp 13 does not 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 lamp 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 1a of the housing 1, and with the rotating table 2 being rotated, the pure water is



17 supplied on the substrate 3 fromthe water pipe 16 by

unillustrated water delivery neans, therepy cleaning the rear face of
the substrate 3. Mor eover, at the 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, t i . f .
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cl eaning. Wien the rotating speed of the rotating table 2 is

i ncreased WiEWat Wallspace 25 between the rotating table 2 and the
processing surface 3a of the substrate_3 being narrowed, the interior
of such a space i siypagtiowariascerding tadhmbiysy empediment: eregunenss Hgwd ivwmpplied
such a space is left as it is after the interior of the space becones
a negat i ve frongthgsawe directianmsithe sipply drestign oftedrosessliqud thelegpibsisneptrate,
may be suctioned into the space between the rotating table and the

pr ocessi ng & fradle var phiprodding aulcwilbing the clegnmetpidbrremes copsigient with
processing surface 3a. | In order to suppress this phenonmenon,
hocor di i tepse R theqeasas Hewid, Weesrdigly, Srcrivicsal migll 9 dischousingriowers &

a nitrogen gas is supplied to the interior of such a space, thereby
prevent i ng paoaselaauid adpressianbe chegned sipifaneously with the substrate.

[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 (rpm) 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 subgirate 3 in the housing
serves as both inlet of air and inlet of "the 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 si

lified . . Ac orldi.n t.o t.he first etnboai. tte t he

infrared | &R 18 ARHPHSOTRARLPISHAS i} e JOuSRE ey e S FUCHRA AP g space
[ ' to t [ | a,. but .t he inf d.l 13 d
[0l on o LSRR B e PRI MokPumb SRRl 16 S B, AL,
does not di aﬁurl? 5 steps likfﬁggﬁtti ng in and out of the substrate 3
rel ative t&“PHE T HESPGrsHs SH Busing 1. [0054]FIG 2 is a diagram

showi ng a structure of a substrate processing device accordin 0.a
second enbodi ment BOHA0 BIRRE i RUBHGAD, Hoording to-fh embgHatansgien the
processiwﬁ devi ce ig.also a si ngl e-waf er @éﬁCESSinq device for

el i mi nat i hgOPRRs Sresd {5 PFrcascdeAPORER 8RS SWRNEE foythe Intprgr a space,
structural elenent as that 20 of the first enbodinment will be denoted
by the samdISENERENTEINGERELHIVEILCTHGCOPAIIeNG 1, and the same
structure as _that of the first, enbodipent is as .follows. [0055]1n the
second enbd®iFent , Aeqosgng ide fwstsmbegumensy tae opsring i 1ok the greseiditgeengon for
housing 17, and the rotating table 2 has the danpers 4. The danpers 4
hol d the silgtng Ht‘éeguwfﬁ?%Wéh%h@@@%ﬁeﬁ‘ﬁfs%?ﬁ’%dgﬁéﬁf in@ddglet peihggnirared
directed to a bottom 17d of the 25 housi ng, 17 The supply

means of t K&YSpbdescliyepueaings Mayhesepaiatchieeided.| | Heiverss pheng gigture
the liquid delivery means 10, and the clearing liquid supply neans
i ncl udes1q haviaas pprips seryngas aH @f thedhiggopenigas iswerjoyedatherely an Fdhwatage
STt TS O Ghe strteture of the housing 1 oan be simpliged. | o+ C0d TN
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]  Inthe 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 8 and

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



[ 0056] According to the second enbodi nent enpl oyi ng the
above-expl ai ned sanme structure as that o&)the first enmbodi 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 rot @tai?gq tabgee %.Vaend t he lli d 17b is closed, the internal side
of the Iid~"T ]fleh‘gfl fg R Eépjiefu}fgl of the housing 17 faces the rear
face of the 10 su

trate 3. . Accordi,nal t he .process
o s e e Ruties mecensiy R PRA IR dr o M e RbaBE L S 5
t he substr provi des hi el di.ng,fynction ai nst the process
ot d S andoBiel s raccsr e Byt strnd Himedreen: Shefiemiethe hee Sotaircisame
0057] Mor eover,, an .jnl et c for j.ntroducing air.js formed in th
bonter of C etratirer b oF e Tl oo dien o B B ot bSO TA ] 5 R aRFOLY
formed in the bottom 17d_of fhe i.n body_17a. The outlet 17e i
connect ed® ﬁfﬁ{eﬁtﬁ@l’gf}}?{ Pgﬁ%er%%?g{@gl.mem' That lfialé]i*Fg@usWIgeﬁ }F‘ﬁé?’éldzlbi on
nmeans 12 vacuu the interiogr _of the housing 17, _airflow fromthe .
inlet 17c PBelﬁgie/%%ale?t topzpaipbody & @ad theuByrale Ads B 1n ped Q@ byppening the
enbodi nent,, no infrared lanp 13 that is the heating 20 neans is

provi ded abigdbt he housi ng 17 unlike the first enbodi nent. Hence,
unil lustrated heating nmeans for heati ng1 in advance the SPM during the
€ f

supply thereof is Whan thesubstiaje Hisoet erethe rpotingfabts 2 audkthe lidHdbimelesed, the
pi pe 16 for supg;a%n pure water to the substrate 3 is fixed to the
lid 17b, aAdcipesiGReithe hiddb thatisa edlpgek the hopsing Lhfaceuibe rear dapevod ths
delivery nmeans. 25 Hence, with the lid 17b being cl osed, when the
pure wat & spkstigteghl i ed fromthe water pipe 16, the rear face of the
substrate 3 held on the rotatin% table 2 can be cl eaned. [0059] Next,
an expl anati on wi |Acagedipglyeihesfthe pecessdemibis supplindria theryoeessing surficecin
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 17¢ for introducing air is formed in the center of the lid 17b,
15 and an outlet 17e 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 17c 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 1id 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 Iic&&]b of the housing 17 is
opened, and the substrate 3 is set on the rotating 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 tinme, the

ti 12 i ti dt t he | nter,i f. 1 h i
17" t nor ooy st THBC Py PEE b P REH BT bisiies T s G RER 15

0060] As | ai . . h tati t ab ' | owl y.
otatod. the wat erFietgt g 6 Br it TiobShe s Monchrt, g S uBufih Y ge sepan the
SPM heat ed _i n,.ad f t h 0.liquj.d pi 8. .

Vor eover . FERESE HBY ish Moo RaR Soitare At e e o 5 taing fahlf &

i 8 i d to.f t t f t bst r at I .by.th
ahpers. 4. aceor di WoFy techbiaing o decte FromeTiedang oSt Shispiendo
8 i ied.to th t f th [ f 3a, .The. SP
e oarh o s e o SIS 5L MBS P o SR
above flows toward.the oufer peripher f the substrate 3 %hile,
spreadi ng VACHIRRtEIRIETIAY tgﬂpg“aslm%j  diaretypg uctl%aliffﬁﬂ"é%io&ht grPerHag 17c to
substrate, and the resists are elimnated during the flow of the SPM

[ 0061] When hetlst 5f&ss by the SPM conpl etes through the

above- expl ai ned procedures, the water del i,ver%/ neans 10 is

deact i vat ed0069Ad tAeexplingd ahayp: Whenghs sotatinglgblgfds slewly Fattedidhs wetksy
wat er delivery neans are controlled to supply pure water fromthe

wat er pi peselvanmesss 19 sepptglled e supnly ﬂﬁoﬁﬁwwaq@ﬁ@é@d\@mq framdhe Biocasse
3 simul taneous]y. At this tinme, since the rotating table 2 is
bei ng rot&tigHid Aipe8.pure water supplied to both surfaces of the
substrate 3 spreads toward the outer periphery of the substrate, and
cl eans bot h surf addseresyes hke dghisstenthodanenpghe Hp e thedtreesse Hauif pinerfeis
housing 17, the pure water supplied fromthe water pipe 9 is directed
to the cir ctuseetefice Hie ghniceof thesubgrathkclampad by theoflarprss §ubsceadmely, the
and this pure water collides the internal wall of the housing 17.
Accor di ngl pFM rricased Bemdhe pracpssdfquidpipe 8 is supplied to the center of the processing

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.
256 [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 matfg delivery is term nated,
and like the first enbodinent, the rotating speed of the notor 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 betwee he, rot ati t abl e and t he
processi ng H$F§@2°§ag%@egﬁétg ‘?Wﬂﬁ@£§°5@Wﬁ§°ﬁggﬁﬂ' ¢ 3he interior
of such a space is_.|ikel o be g negative .pressure cqnditjon. \Wen
such a space is |eT1%ef%8§*e¥=ttﬁ? waler QeliVerRE (TRt ARk e iraaeﬂb%léwfe@e

a negative 10 press n, forei j

re condit] n materjals in the housing
may be suctP®h SReﬁ%ll B?Eh‘?én%tﬁé Sb’é@?@é%%?ﬁ’é‘m@?hftff?ﬁﬂ ﬂ?f‘aIE‘P@“%EYEh?e

processi ng surface_facing with each other, and may adhere . to the.
processi ng CEQF: fosa%ﬂlesubsfrateﬁﬁa%beiqtdfledgf By 280k tHNS Withewdpwigma
according to this enbodi nent, when the rotating speed is increased, a
ni t rogen Ya@sTdMdKpplied to the interior of such a space, 15 thereby
preventing a negative pressure condition. [0063] According to the

devi ce of the secoWderHsdataipaspecdiodie opdng éable 7 icacispsedivatisiip spacat e
3 faces the ceiling of the housing 17, and the processing surface 3a

i s direct e@etiren e 1obatingtably 4 angdihequocessiag spipcs dgif itesubgiratp @ being
processing surface 3a does not direc;liﬁadhere to the ceiling of the
housi ng 17 nagowed.dlas/wtcriospf seeh agpaes iglikelyde heiamegiveugessuigcopditien. 17¢
formed in the lid 17b, the vapors of the SPM are guided to the outl et
17e f or med When sieh Bepacsris kefdasot istalier the irtemer af the spage berosnes @ neagivies
adhere to the ceiling inside the housing 17. Accordingly, it
i s unnecl® pagsyure soupbon,tibreign watetials o theleusiog siaydesuctiongd injo theowace he
SPM adhered to the ceiling, making the process of the substrate 3
ef fi ci ent. bebwsn dwmetatingtiare ainkbths phecessinesiBiace fagingamihl cachhshegPwd may
adhering to the interior of the housing 17 can be also cleaned.
[ 0064] Accomrdherg te etpheceseupsidfagaBadi ment, no heating means 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 17¢ 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 allow ng infrared rays
to pass through at an area of the Iid 17b corresponding to the
substrate 1 The infrared ray inlet may be an opening or nay 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 subptielf i oy g bt ERiEd NPTt 15 e Beaingdpeing mavPegipeded
t hereof are evacuated fromthe outlet 17e at the bottom and thus no
SPM and vapBp¥e thadpusng §6 Jatthiscass ttiensosssary edoragn infrased rayripghifor,
the lid 17b_and the gl ass does not m st over. That is, the rear face
of the 10 ¢lipwinginkargdaays tppasstheugh goan wee ohthe ligH 7b werrpspopdingdo Mgy
inlet. [0065] Moreover, according to the second enbodi nent, a
structure isebstig by ekhe infraged ety et meayhetanapenivgios npytbejcaversd by aiglasy that
opening/closing the lid 17b, the ceiling of the housing 17 may be
conpl et el aBpwe kednbared raysdo phss thiswghr ate 3 may be put in and out
through a side face of the housing 17. In this case, the relationship
bet ween t he gaseous ang chssythe SPd supptied fremghe peacessdiguidhpips 8ite thepro¢rgsing
of the second enbodinent. That is, airflowfromthe inlet 17c of the
gaseous bodyripredaiis bipchisbvetheyabstrabechswil the wpofstberegbarefvaduated from the
substrate 3 to the outlet 17e provided downwardly of the processing
sur f ace 3aoufletgi7eodtithedottomewatthas o SEY vabmpersaherehbgpewdems the igirangd ray
When the ceiling of the housing is conpletely bl ocked off as
expl ai ned aetfermadintbe pidddkesd Hiecglasd daeinos apistravet. h el s, Hutlreardateof the
the ceiling, and thus it is unnecessary to clean the ceiling.
Ther ef or &) stbstrate 3 sanrtee Juralp heated theoughf the hdraced daymgei. s conpl etel y
bl ocked off. [0066] According to the first and second enbodi nents, the
air inl ets[0@45] 17 Mofeovbreacqordisg tit thie new@nt iembodineent, arstmdturaistengloyed in
ceiling of the housings 1, 17, and the outlets Ic, 17e 25 are forned
i n the bot twrigh thb sulisfidted istpneirhadsiut s openidg/clobing thieelsep £24, itheeceiling of the
positions thereof are not limted to the positions in the
above- expl dbugng eThagibeeninpletdy blakedsff] i thebddsirateShinpy béipit ih lasd out
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 17c of the gaseous body provided above the processing surface 3a
of the substrate 3 to the outlet 17e 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 Ia, 17¢ of the
present invention are formed in the ceiling of the housings 1, 17, and the outlets lc, 17¢

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 1a, 17¢ 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 domgélvardly of the inlets |a,
17c, like the above-expl ai ned enbodi nents, 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.
Mor eover, th opdition i.n whi.ch the_ inlet is |ocated at t S
Vovel as' ¢ RATAGP o priotite SiGe 3h PF esuFRas phSeteane wydfe SiTEnLe. 17¢
processing surface.is located.within the r of the erture of the
P ets’ | a2 airotisd g9y PBaRlLet Bt alre, RESGeapptbutibormboiness he
in the housing, respective 10 posjtions of the inlet and the outl et
are not | i YAPYY atigmpimgie %ruﬂﬁli‘gmft ¢ QeI O (heapreees g stidac ap g
up- and-down rel ationship of the inlef and the outlet is not |imted
to those oPuiehehdls fahedRecTswassky DABEAPHEFATS te upper spaceaad tyisaRoEoR
structure of a substrate praocessing device according to a third
embodi men 1¢aknauhEp g exteriorsifdhe horsings dyvied downwardly of an outl et
179. 15The substrate processi ng_ device of the third enbodinent is
al so a si ngl e- waf eMopogee i crgdigenie whichrtheinlgtinkeratad at the sape lovelym that
sem conduct or. substrate, and respective positions of the gaseous_ body
inlet and wohéhequpeassing sefaremenns fhat thedavel R 8w ropcestiag swshds located within
enbodi ment, but the other structures are the sane as those of the
second enbdlf rBee ofbe @pertuigplthetipstsslant/ost ruct ural el ement as that of
t he second enbodi nent will be 20 denoted by the sanme reference
numer al i n[¢063] 2, Hewievertns faraasdhe sigflex stmbapiodncadia theofouging) regpective
omtted. [0068] The substrate processing device of the third
enmbodi mehd phsitiond ¢ikbe ihel asd dlamentistrasdiokrBmited ththokmeilstha grst 2nd pesbndi ng
the main body 17a and the openable/closable |id 17b, and the
substrat e 3mbedipagnts, and e weandbovapestitiogsttip ef thiednleind the petdesnsinotdinited
the third enbodi ment, however, no opening is fornmed in the lid 17b,
and t he gadethese bbidhy firsilagd sdcohd amdbotlimeentrut | et 17g are provided at a
side face of the main body 17a. Mreover, the inlet 17f is provided
bel ow t he processiki. 8 shdecestBatwt of 24ubdtratequbestssing deviamaccohdingtot 4 third
17g is provided above the inlet 17f. Furthernore, the outlet 179 is
connect ed wirblodinheit barahg em amixdas] 7provadal ddvervsuwdlyiodan wetetsl 72 vacuuns
the interior of the housing 17, thereby producing airflowto the
outlet 17 in the Nousbstgptd procpBGE]dvidee thrsthsé covbddiemdnd thi alerd singlhevafer
substrate processing device of the third

processing device for eliminating resists from a semiconductor substrate, and respective

positions of the gaseous 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 gascous 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 fat® the rotating table 2, the
substrate 3 is set on the rotating table 2, and the process liquid is
supplied to the processing surface 3a fromthe bottom 17d side,
thereby elimnating the resists. 10Wien the resists are elimnated as
expl ai ned above, the suction neans 12 is activated to vacuumthe
interior ofhe WestRigsnddhequtlet 17g is preyidedaboye s ialeh d 7% o Rusbermgreghe outlet
enbodi ment, the vapors of the SPMthat is the process liquid are
evacuat ed fl78as ¢omaceed with theygpctiammedes Hotingd igsugtian meansHe aguwps ke
fromthe housing 17. 15 [0070] According to the third enbodi nent, the
air inlet imerigrofhohousae be theiebyisodiconbasiayytosiie padet 13y ipthethousing 17.
substrate 3 and bel ow the outlet 17g. Hence, if airflow that causes
air taken i[@06% om kike therseeandienibadamenity bigspistiatequoeassindevas pethe thigl i s
produced, it is difficult to efficiently evacuate the vapors. In
practi ce,5 lsobedisrent careelgnionieaesiste mm the powessingiuridee dxof the sukstiates.t he
air fromthe inlet 17f, but suctions the gaseous body in the 20 whol e
interior of the holksit mginthe hbwsipgai T,iveith the pravessmg hefacoBabeing cawsef ¢o face
is rotated and the process liquid is supplied, the airflowin the
housi ng 17 threwmtting table Buthe substrated isisetson the rgfatingigblard had the progeeskqbd &
to produce only airflow fromthe inlet 17f to the outlet 17g. Hence,
accordi ng tupplied te tHegiro@ssng sufes Siadpr thel bodtonf 1 Tdwede, hareb yeelinoidatoegthe
it is possible to evacuate the vapors of the process liquid in the
housi ng 17résistsn t he outlet 17g. 25 However, when the inlet is

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

bel ow th&o i nl et, aWhéh th redistt arcalintiyatgd adexpiaihdieaboapahs swatioh heeans 12 is
process liquid to the outlet can be further easily produced. 25

[ 0071] Mor eautévatedrbencihe tieibetioab£thd hbssisgl7.on the rotating table 2
and the lid 17b is closed, the internal side of the lid 17b that is
the ceiling of theldmesidagrding thakethiddenbodanerftahe vafors bethe SPM tat & the
Hence, when the process liquid is supplied to the processing surface
3a of the prahsliquid eredvatuacedsids tiead aleB 1 N@ant de nstliegt cutrg thaxedricirom
agai nst the process liquid, and thus no process liquid adhere to the
cei ling. Aclgtichisinglly, the process |iquid does not spill out fromthe
upper part of the housing 17, and a step of cleaning the SPM adhered
to the ced [0om]by ApRidiAgtd the thitdenBddigknt, B Okt MBF i prdvided below the
unnecessary, thereby making the process of the substrate 3 efficient.

I10 [ 00;2] ]fha]gaceélsi@mcaﬁ efthcRussthed ARNbelbw thhblet 1y e @nek] i€bbitlbw that
e, an | or

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 guiding 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 guide nenbers 18a, 18b, and
18c for guiding such gaseous body to regéective outlets id, le, and
if are provided. Mreover, according to the 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 ile maintaini . .
coupl i ng of007hE cMIeTReESt, TRsRIEE S‘@?S%fiﬁ’eg 5@8‘&%’3\/@6 th%g}a&e&@n@%ﬁﬁhdgﬂgls
water pipe 9 fixed to the rotating table with associated ers., The
ot her ot FugioadsShednismaaids ahthedsl RdBE baiing ot oie BSOS AT ShoiA
in 20 FIG 1, and the sanme structural elenent as that of the first
enmbodi nent fageof thssubEraée 2d by the same reference numeral in FIG 1,
and the detail ed explanation thereof will be aomtted. [0073]¥he ui.de
menbers 18a, 18b, Hamge.Tehenghepwsess liguidosisernticdiie thepaosesyngpiriacs ﬁ’fﬂl‘f
at the center thereof, and are provided at the internal wall af the
housi ng 5 swhstreteds theesuhstzate hes he shisliingefunr irteganshhg PERECH ]tl‘ﬁllfléé'gé]&‘fs
to each other in the axial direction of the cylinder nmenber 5. The
out | et id, nopeocessliguid adheraaiodhe pailingut | Aecordinglycthp pragrerdiiupbdegs it sl out
upper 26 gui de nenber 18a and the m ddl e gui de nenber 18b, between
t he ni ddl e figui the upperipert of8ie ovdingHd, il step of eleaningiheSPM adhaeditoghe ow
the | ower guide nmenber 18c at the basal end sides of respective guide
menber s 18agilitgby operdng 8e.1id 17b of the housingdd\ie pnngcesspek thevebyauakieg Bicar e
connected with suction neans 12a, 12b, and 5 12c to evacuate the
gaseous bogycesnifahasubgtrathd efldapents of the process liquid in the
housing 1. [0074] That is, the guide nmenbers 18a and 18b are guide
nmenbers guiii7?y t HRIGvaplarves a fofurth eebpdinees & whighitiree outldie 1dtel and 1cfor
the gui de nenbers 18b and 18c are guide menbers guiding the vapors to.
t he outl et ebauatmgiththasaus dedymegtther WBle thiesvagoguif dee preedse Hagidiade pryvired in
the vapors to the outlet if. For exanpl e, when the periphery
of the subslhdiadueing li, sndgiitis trechbers 1Ra, t8b, had eé8afr igpidofg sukk gagspus bepl)i tde
menber 18a that is a part thereof, and the suction neans 12a is
activated t&psétretoutibe 14y bgasd I f sle@roagar s of the process |iquid
supplied to the processing surface 3a are guided to the outlet id by
t he gui de nenbers Ni8gogagadShlind o the tthihiVnieeliment, the @ppértaad pew engivsitipns
of the substrate 3 is adjusted so as to face a tip

15 of the rotating table 2 that holds the substrate 3 are changeable. More specifically,

unillustrated driving means ascends/descends the rotating table 2 while maintaining

coupling of the cylinder member 5, 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 Iig@id are guided to the outl et

| e, and when the periphery of the substrdte 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
if. 20As expl ai ned above, depending on the position of the substrate

3, th tlet, wh th id h d.. wh
he post {1 8HCBMATHE: d80utd R Bdle 6o R HGRRET ARy gk B e BP R
th l'i qui d, d th | et t el d, th

| qut ds CaRSheribis Jr ey hae 58 RIGRADY e HHoLE e @emhal G fiowsal

suction neans 12a, 12b, and 12c, and thus there is an advantage that
a di sposal ept sdesef rospeglive SWesBEMAESd&R 158 %‘?{{chd out snoothly.
[ 0076] The expression that the periphery of the substrate 3 is caused
to face the tip ofMeIsevejuicoRECHENDE, etW§ﬁ§n%F&feés‘Yliﬂh§J°flﬂ’ém?é?sgfﬁa’ g¥b>taﬁg
substrate 3 and causing the periphery 27 of the substrate 3 to cone
cl ose to & heéc to gyapate the sgeqoys badneraainiagdhg yaposs Qfﬁh%ﬁ@%%&&ﬂu{dn‘&tth‘% he
hei ght position of the substrate 3 and the position of the tip of the
gui de menbbeusinglstrictly | evel ed, and either one of the substrate 3
and the guide nenber may be slightly |located up and down relative to
each ot her [003dhev &Fhat is thergvidsroeraleers A8 ans F¥hcase guide mamherseuding theyapors
3 is located belowthe tip of the guide nenber that guides the
gaseous bodythevapessligfid ththeputetelsks the gpideamembers 18k apd bc g gaidg members
evacuat ed. Moreover, when the rear face of the substrate 3 is |ocated
at the sanguliggght vpes td tin ooflettliveand the ghide meenghsir d 8¢ isemide Bember giiding
the tip of the guide nenber, if the cleaning liquid, etc., is
suppl i ed1d tlonvaphes to dlar oftlet &f. si de, the cleaning liquid, etc., can also
be drained fromthe outlet. 10 [0077] The substrate processi ng device
of the fourth enbditireembpleawhed theipraplery esibstssbstratm? istadjystedcesitnipce a
surface 3a of the substrate 3 like the first enbodinent. That is, in
t he housi ngiphf thd tppet paidpreodss i Sythstuis haed tBeredizambthe aueivn means dgais
the rotating table 2, the substrate 3 is set on the rotating table 2,
and the practesed foGtirtthi processs tieplaped of thet precgss tiqeidsippgliedie thecmogssing
fromthe bottoml|b side, thereby elimnating the 15 resists.
However, agadud gt guitdbetd theptitetddibydherpuitie ntdnebepr Hoemd 8. st art ed
after the periphery of the substrate 3 is caused to face the tip of
any one of [0675]gui Merdgoeah eihsn tHépeeiphatl of tHeesubstedte Biis arihastal so as to face a tip
corresponding to that guide nenber is activated.

of the middle guide member 18b, and the suction means 12b is activated, the vapors of

the process liquid are guided to the outlet e, and when the periphery of the substrate 3 is
adjusted so as to face a tip of the lower guide member 18¢ 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



[ 0078] For exanple, as shown in FIG 4, when the periphery of the
substrate 3 is 20 caused to face the tiB position of the upper guide
menber 18a, only the suction neans 12a ig activated. Next, when the
process of the substrate 3 starts, air suctioned through the opening
la formed in the ceiling of the housing 1 is guided to the outlet |d
by the guide nmenber 18a, and thus airflow for draining the processing

liquid is pgoduced. nce, accordi.ng.to.the fourth enbqdi.
vapors of 9%@63%&@ 10 comaqossdo H}egtpe% th? g&]l‘}legwg}%eer’ea\l}ggﬂl}gtﬁ E%ECF grslgfr\{ that
the outlet Id, and do no

[ 0070] MBS Poueor He SBFAE T P St O Y et b Atee

used, the periphery of 28 the supstrate i et .to face the,ti f
anot her guﬁtﬂéﬂﬁﬁq’Yﬁéﬂg angd ether grgotd %}@Sﬁ@tﬁg@ai@@$ﬁleﬁg@ﬁ%? ¥ (s)llﬁ)lgh?ly
means 12b is activated. According to this settin t he vapors.of .1 h
process |i lsrigdapangdpuedeladve Reapheihes ﬁ'@"'biye’f’ﬁ hﬁBFQ’fgssﬁ%ﬁ%@Ci%Oﬁhe
- together with air taken in fromthe opening la. In this case, also

t he vapord s@istraies lﬁﬂ%@@@@eiqwj&edlpé?féh"e%%g]te}é@’%thﬂ By he garepR Pydy,
and do not |eak out to the exterior fromthe housi 1. P

[ 0080] Accoweatargof Beprrceslifftit cirgaibashtely %‘f?@%tﬁf-eg‘g’ﬁm%%ﬁ oD fegear face
18a, 18b, and 18c and the outlets id, le, and if _are. provi deg, bu

t he nunber obthetshbstesis 31és lneatesbatdhasrang eaght ppsifinr ob theytipy of thegut “éméﬂibef or
nunber. Wien it is desirable to separately drain the process. |iquid
for each kbeldw thatipefitheguidarapahen Hihorsleating kawdsete s issHeplpd € rear

| i quids and 10 the guide nmenbers for Puiding t he gaseous body to

r espect i ve favgtsidst themteaningdisgidaelg., can also be digpnasoiyen thepidlsti t i s
unnecessary to separate the process |iquids depending on the kind

t her eof , 10 {0078 gUTleesuhstrateprocessesier e ! thei fourlhr@Aogiment eAn Aligpngty resgsts
can be guided to the outlet, and airflow efficiently evacuating the
vapors of tiven thegeessssihg sufate 3anf e spbstunted ke twAsiomhodymes. t he
fourth enbodi nent, respective tips of the guide nenbers 18a, 18bh, and
18c correspond to That gt thefhowsiggil dwitintheinsecessing ey fage e bringaayscgfto face
substrate held by the hol ding nenber” of the present invention, but .
t he above- ekptoritingdatpers the sulsstiaterd isset dretbe nefatitgetaplsr, ppdthe pseceshliquid is
substrate and is not limted to the tip depending on the shape of the
gui de menbeupp!Ra th ARAIpeessiog dinfzpetia frdne thei hogtont- b sidertherclnploningang the
air is taken in fromthe inlet, but

15 resists.

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 182, 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



the kind of the gaseous body taken in to the interior of the housing
is not limted to any particular one as far as it does not affect the
process liquid and the substrate. 28 Mor eover, neans for taking
in a gaseous body to the interior of the housing through the inlet

may be one which applies pressure fromthe inlet and which pushes a
25 gaseous body into the interior of the housing in addition to the
suction neans connected with the outlet. [Q082] Furthernore,.,when.a
plurality 8 sybstras 3 issetion3ee fedip denolaT é‘ﬂ&e F’lﬁ@%Pbﬁ’rgt’HRe g¢de member 18b,
enbodi ment, a _gaseous body taken in forn1tge inlet is efficientl

evacuat ed PROMCEHEIGUNERS 12Bdeaatvatedi ¢ ACEHEINGAR JHS seting e yapgpddhe

liquid in the housing, and it is appropriate to formthe i de .menbe
in the hou8Tasess msebingigagied do ih@@utﬂie{) kg byt heeyiderpe ég{’]ﬁ%&%ﬂ?f Wﬂ‘ﬁg‘“ taken
substrate 3 is held 5 horizontally in the housings 1 and 17, but it
is fine ifinfiemghpepeing!a ilgthiéﬁaﬁ%@lﬁ%éhﬁ%ﬁpoéﬁs"fﬁh‘? progessigupst B ¥ashalgd
surface 3a is directed to the bottom of the housing. [00831In t he
above- expdl &omeidieonteidicnant &0 nqtﬂ@ake‘%wfa?hﬁte?(tﬁﬁomgmdg?/éﬂu%ﬁg ‘he exanpl e
device that executes a process of elimnating resists forned on the
pr ocessi ng [(80] ac A@ardipgto thaowthembaskimens; Gedkrse guidgagniierp8a; high, and
present invention is useful as a 10 device that executes a process of
el i mi nat i nd8¢ midtheioutiets dthks, and hare psavidad, butrthie aember of dhrgyifgmembers and
materials. However, it is necessary to select a process |iquid
dependi ng ¢t pithesubsts aae be supinaobad Whenhis desirablraioisepprpetyicdaig theor
exanple, in order to execute the elimnating process of nitride
films, phoppivessliquadfa eash kindothe andets-Bipeaingondhe kinde ofwhd pergess liquids and
per oxi de sol ution)or APM (anmoni um hydr ogen peroxi de solution), etc.,
are 15 uskdhd guige membsersvar gwdingtis gastoushodytelrespdrsive nytletaargmengssarnyi ke
particles on the processing surface 3a |ike the elimnating process
of the resists.  Moreover, Whewnitdennreoessamytd depapite thel priz¢assiBqofls gensoeisg on
| i qui ds, when process liquid pipes for respective process |iquids are
provi ded i fihd tied theréofdiéthenpridememper ik @rpfidadakir kikeo sn bmghovdeses be gnided
be perfornmed by the sane device. 20ln any cases, a cleaning process
of additi onatHeyutletand aigflaw effidiémiy evhcutating Heusipng oditheproosse tiquidean be
vapors of the process liquid adhere becones unnecessary.

produced.

15 According to the fourth embodiment, respective tips of the guide members 18a,
18b, and 18c 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



[ 0084] Furt
infrared |

hernmore, according to the above-expl ai ned enbodi nents, the
anp is used as the neans for heating the substrate, but the

heating nmeans is not limted to the i nfrat ed | anp as far as it can
heat the substrate in a non-contact manner so that no 25 process

i quid adheres to such neans. For exanple, mcrowave irradiation is
possi bl e as the heating nmeans. However, microwave irradiation

I ncr eases
infrared r
Mor eover,

th osts of facility, and_the heating_neans utilizinhg
&9@05@%%%%@&9 falcsmin F%mstb%@?}d? Piticiontly égcyated g the

when infrared rays are utilized, the present invention is

not |im t e@uile toggtheryyithythe yaporsgf hisprogess Fiavid inthehousing and it is approppate to

| ndustri al

Applicability 5 [0085] The present invention is useful for

an el i m natPwythseyidegesbertinthe kqusing. on a 1iquid crystal gl ass

substrat e,

seni conduct or subshewrding f&

| aOpeni ng5

10

15

20

25

and a plasma di SEJ@% substrate, etc., in addition to a
side fagrdyrmbqdiments thopbsirateidus held
| bBottom | cQut | et

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] In the 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
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 (hydrochloeric
hydrogen peroxide solution)or APM (ammonivm hydrogen peroxide solution), etc., are
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.

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
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.



| dQutl et 15l eCutlet ifQutlet 2Rotating table 3Substrate 3aProcessing
surface 204C anper 8Process |liquid pipe %V\at er pipe 10Liquid delivery
means 11Water delivery nmeans 2512Suction nmeans l12aSucti on neans
12bSuction nmeans 12cSuction means

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 additionto a

semiconductor substrate.

Reference Signs List

10 [0086] 1 Housing

la Opening

1b Bottom

lc Outlet

1d Outlet
15 le Outlet

1f 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 12 Suction means

12a Suction means

12b Suction means



13Infrared | anp 17Housing 17clnlet 517dBottom 17eCutl et 18aCui de
menber 18bGui de nmenber 18cCui de nenber 32 CLAIMS | . A substrate
processi ng device conprising: a housing; 5hol di ng neans that hol ds,
in the housing, a substrate subjected to an elimnating process of
adhering materials on a processing surface of the substrate with the
processing surface being directed to a bottom of the housing;

12¢ Suction means
13 Infrared lamp
17 Housing
17¢c Inlet

5 17d Bottom
17e Outlet
18a Guide member
18b Guide member
18¢ Guide member

10



supply means that supplies a process liquid to the processing surface
of the substrate held by the holding neags; 10an inlet for taking a

gaseous body in the housing; and an outlet for evacuating, from
t he housi ng, vapors of the process liquid in the housing together
wi th the gaseous body taken in fromthe inlet. 2. The substrate

processi ng device according to claim1, wherein the housing is 15
provided with a gui de nenber that gui @AW vapors of the process
liquid in the housing to the outlet. . The substrate processing
devi ce according to claim2, wherein the guide nenber is configured
to have a part facing a periphery of the substrate held by the 20

hol di ng menberl an‘g tl%trﬁpi r};t)aisgnadg‘lligeaéoancrcla.bet ween the part and the
peri phery facing w HEECH ot Rers WU substrate processi ng
devi ce according to any one of clainms 1 to 3, further conprising an
inlet/outlet f%ﬁoﬁﬁﬁgﬁ ng in and out the substrate to be held by the

hol di 2 .to the .h j i . of t tur
nont 1 a0 8t BSTHinedpsalS AL IOt dn shE RS R ppsRaRSbhiedes RO RLASbii, o
bstrate held by.t .hol dj b dt intai | )
Dot neen | harasss o RS TemElBsTR e ANE st M e RB A B essing
th | ) t.he iinlet aqf. th body. 5. Th
substrate SPUtERerTElitide abokar At te 3658 one of tiaims 1 1o 4.

further 5 conprising heatin ans opposite tg the supply_nea

acr 0ss. the sUbSIRP R THERLPRI Aot By tfeﬁ@P&ﬂ?éﬁlﬁéﬁ%f%sag%sabﬁt@fe
t he processi surface. 6. The substrate processing device

accordi ng i@E@PQ#ﬁL%@“%HEP%Fh the heating neans utilizes infrared

rays, and an infrared rﬁy i nl et i% grpvid dina aurface of the 10
housi ng Bt weef I TAitaking @ gaseons bady 15 the RGUSMG anéf rared rays and the
substrate facing mﬁtg each ch%%. 7. The substrate processing
devi ce accor di AyOYEst AofevasRatige. fkomthashousing. wapoRths Aroces kgidinibe

neans has a rqtatin%-function for rotating the substrate held by the
hol di ng 15 haBsing together with the gascous body taken in from the inlet.

2. The substrate processing device according to claim 1, wherein the housing is
15 provided with a guide member that guides the vapors of the process liquid in the housing

to the outlet.

3. The substrate processing device according to claim 2, wherein the guide
member is configured to have a part facing a periphery of the substrate held by the
20 holding member, and to maintain a clearance between the part and the periphery facing

with each other.

4.  The substrate processing device according to any one of claims 1 to 3, further
comprising an inlet/outlet for putting in and out the substrate to be held by the holding
25 member to the housing, wherein
a part of a structure configuring the inlet/outlet is configured to face a periphery of

the substrate held by the holding member, and to maintain a clearance between the part



8. The substrate processing device according to any one of clains 1
to 7, further conprising: supply neans tdat supplies a process liquid
to the processing surface; and 20cl eaning liquid supply neans that
supplies a cleaning liquid for cleaning froma sanme direction as the
supply neans.

and the periphery facing with each other, and

the clearance serves as the inlet of the gaseous body.

5. The substrate processing device according to any one of claims 1 to 4, further
5 comprising heating means opposite to the supply means across the substrate to heat a rear

face of the substrate opposite to the processing surface.

6.  The substrate processing device according to claim 5, wherein the heating
means utilizes infrared rays, and an infrared ray inlet is provided in a surface of the
10 housing between the heating means utilizing the infrared rays and the substrate facing

with each other.

7. The substrate processing device according to any one of claims 1 to 6, wherein
the holding means has a rotating function for rotating the substrate held by the holding

15 means.

8.  The substrate processing device according to any one of claims 1 to 7, further
comprising:
supply means that supplies a process liquid to the processing surface; and
20 cleaning liquid supply means that supplies a cleaning liquid for cleaning from a

same direction as the supply means.



