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SUBSTRATE PROCESSI NG APPARATUS AND SUBSTRATE
PROCESSI NG METHOD Background of the | nventioen .

B
Field of the Invention The present invention relates

1

e "
brocecsi ng moihon T pevt o rh. Caatng prod AMMINITAN
of a resist solution or devel oping processing, faorsoise

exanpl e, for a substrate 10 such as a senmi conduct or
waf er, a gl ass SUBSTRATE PROCZSSITNGUAGTARASAE AND
di splay, or the like. 2. Description of the Rel ated
Art In a photolitho}VBYHBATE CPRGCES ST NG EMPTROBSS Of
fabricating a sem conductor device, for exanple, _
resist 15 coating processing of formng a resist film
on the surface of a wafer, exposure processing of
exposi ng the waf erBagkground 0f fthey Tavestihonn t he
waf er,, devel Qpji n processing of devel oping the
expoded wdi&ld ey Inyiedtden ng and cpollng f
rocessi ng,before the .coating 20 processi ng, before
gnd after%pﬁépgfﬁﬁ?ﬁr&qﬁﬁﬂﬁéiﬂlﬁilaﬁﬁﬁjﬁﬂt%isRhﬁifate
devel oni c .0 and the |ike_ ar per f or me
Suchpbrg%gggﬁﬁggigaﬁgFP r B8 FnSBF83§§ T ARFSSLng method
I ovi [ale TIRVAI (NIYS Locessi ng _uni.t are .
ini 105 PS eotnadd Loardnd HRERE-RIRGTEY 4] 8 st sBifcion

DTOC%&Shﬁgeiﬁﬁﬁﬁg‘iQo@%SEQnQQPFEQu%#éHﬁlQSFGﬁ%ﬂnésg%%strate

successi ve processing. Cenerally, oat'i ng and
develsaghngspaosemsicétductor wafer, a glass substrate for a

liquid crystal display, or the like.
2. Description of the Related Art

In a photolithography process in the process of
fabricating a semiconductor device, for example, resist
coating processing of forming a resist film on the
surface of a wafer, exposure processing of exposing the
wafer by irradiating a pattern on the wafer, developing
processing of developing the exposed wafer, heating
processing and cooling processing before the coating
processing, before and after the exposure processing,
and after the developing processing, and the like are
performed. Such processing is performed in processing
units provided individually, and these processing units
are unified to compose a coating and developing
processing system so as to continuously perform such
successive processing.

Generally, the coating and developing processing
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- 2 systemis conposed of a |oader/unloader section
for carrying a wafer into/out of the coating and
devel opi ng processing system a processing section
having a coating processing unit, a devel oping

~processing unit, 5 a thermal pro@esstng unit, and the
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like and performing the majority of the aforesaid
waf er processing, an aligner outside the systemfor

subj agjd ki 112 UBifSEsd® o XPORYLEPI 8 P58HY s80Fi 8T for

i nterflace section, provi adj acen

Pr OC s Ml i & | vE SN 0i A48/ St IDET ehd _oéoJ-Qilggl %%grcil@‘geloping

the waf er between the processing section an

al i gnefoceMieing heysedie] 4 prsesessey édctbs KOAAHY%
and devel opi ng processing system 1n order to prevent

| mpurddateing yofoassdime yait ) d efede Dop Bdepro@ed PiddCunit,
15 wafer, air cleaned by an air purifier or the like
is supplemhlaprmessinginyit) randtthé heikeadhdpé@ntorming
devel opi ng processing system while an atnnspherg
i nsi ddq W Jasaktivh o fartdh &l eufis) s antl swast eam prso@asirsd £can
wher ehy. the wafer, can be processed in a clean
condidiigRer Ayt e ¥stamifor subiecting the wafer to
exposure, a chemcally anplified resist is used. The _
chemeﬂquearﬁﬁqq’qseﬂ'r{%siaﬁd S @%ﬁ@%d%ﬁﬁon, provided
i nsol_uhl e, j n | kal i ne devel opi ng. sol utjon, for,
exanpl ,a%élerllrl }r? & K prgoé:r?ﬁrsaltr&,so%ﬁ?gl%tad?%stnﬁ ghtigner, for
reso'd‘é&'i%ﬂ% U U Fey Ff:%t%&éet(ﬁ Ghan focess iy section and
exposed portion and an unéxpose

the aligner.

When the wafer is processed in this coating and
developing processing system, in order to prevent
impurities such as fine particles from adhering to the
wafer, air cleaned by an air purifier or the like is
supplied as down-flowing air into the coating and
developing processing system, while an atmosphere
inside the coating and developing system is exhausted,
whereby the wafer can be processed in a clean condition.

Moreover, to realize sensitive exposure, a
chemically amplified resist is used. The chemically
amplified resist has a basic polymer insoluble in an
alkaline developing solution, for example, and an acid
generator, and obtains high resolution by causing
polarity changes in an exposed portion and an unexposed

portion by the use of a catalytic reaction of an acid.

In the aligner, a circuit pattern is exposed in a
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portion by the use of a catalytic reaction of an acid.

In the aligner, a circuit pattern is exposed in a 3

resist filmby using a mask, and an elimnation

reaction is caused to a protective group which

protects a hydroxyl group of the basic polyner by the
acid produced at this tine. Thereafter, the wafer is

5 transferred to the thermal processing unit, where

the catalytic reaction of the acid is accelerated to

qui ckess itdte fallimribyatusdmd enaia s, ndPER (05 HexPoshr e
baki ng) which is heating after exposure, and thereby

t he evgrugEdpArd icausddrtexanmia;edtsi veadfrdg) WH ch protects
10 the al kaline devel oping solution. The wafer is then

t r ansf dwdabxyd dreugewd dpiendbam ior geslymenityt el ddvied
portion which is made soluble is renoved by the .
develRsIdVFesblalt itdis wHateeby Thegeaditer , citheuiwa feat tisr

is obtained. 15 In recent years, however, exposure

t echidiBREaaredyliccrhe phermal rprpegssing umvga sfhpte the
is used i.s hein devel oped to forma finer. and nore

pr ecicsag:ac?'iyrtclt‘ﬁ t‘%aﬁé:tltoé‘r fL die A tife aseahemiated Heo

horter. Length. i.s uysed, it is. confirned that
iSmgLr l.c\é%e\ﬁgtt%ﬁeg|eg&ﬁﬁl&a qeRFé-‘\Ctsll?Jh sP&‘)R/g(é?ﬂStb‘af’s’TRosure

bsq§ﬂ§ Y-1g j have heen

isﬁsi gni ?1? nt%lg%%f zi% g’fg\r{:ﬁ?‘g gﬁe?rﬁﬁpggﬁgg,oﬁ':uﬂ,]ethereby
f or Mathed R xQo sl PorRGi03E FJ:C WlamPd ! “?Lr@maaéﬁqs'oeildﬁie in
when the inpurities adhere to the™ wafer on e

occasih@) adfka@Xipes dete 1 idP 'SAitdlch .2OoTRE! {8 EBr! $s"hen

exposed, and thus a drop in yield can
transferred to the developing processing unit and the
portion which is made soluble is removéd by the
developing solution, whereby a precise circuit patter
is obtained.

In recent years, however, exposure technology in
which a beam with a shorﬁer wavelength is used is being
developed to form a finer and more precise circuit
pattern, and when the beam with the shorter wavelength
is used, it is confirmed that impurities at molecular
level such as oxygen, basic substances, ozone, and
vapor which have been insignificant so far exert a bad
influence on the formation of the precise circuit
pattern. Specially when the impurities adhere to the
wafer on the occasion of exposure, an appropriate
pattern is not exposed, and thus a drop in yield can

not be avoided.

Accordingly, it is necessary for the impurities



not be avoided. Accordingly, it is necessary for the
impurities 4 not to adhere to the wafer under
processing, but the use of clean air as before is

i nappropriate because the air itself contains
impurities such as oxygen. An acid produced at the
time of exposure has high 5 readivity, and hence
shows a neutralization reaction wth basic substances
in air during the transfer of the wafer. In this

case, nbhet@Ca@héﬁed@@CEhéa&S@er“ﬁh&BFeﬁ§H§§§sﬁn&hagg% the

in the formation of a slightly solub surftace

and tasel ohecvedth haf 48epEbedi tsPRAABHPOp %Qa%gebecause the
elimnation reaction of a protective group depends

t he taipeitsers, cdmmbsm@ElhpﬁﬁlﬁieQhﬁﬁbﬁahEYOx ygen.

anplified resist causes the elimnation reaction of

the produbbiaeidgseodycadcatatiei eimeacti erpekulrbehas high
acid, for exanple, even in the state of an ordinary

515 teﬁ@@#%&Y#%y Tnd dienee shews asneéherpbsshbibnt Yeaction
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t hat the el imnation reaction progresses during

transftfh Basis syirsangeehigaasesdpningrbhe transfer of the
deformation, the .deterioration of reproducibility,

and tHEEFY ke INEFBAS faseh the @sid det slengt orated carhich

is still roomfor
be a&ggventlonally i gnor e there

|npr§€enen qqﬂ%ﬁa%ﬁa SHEPTHA TR %?e%|§%l%hF%M|§°1Uble
h cl d s

S T G G L e,

Mor eomed e 1 136 MR &9 f&g PPE3 e[prg wg€%§ggg§%w depends

processi ng section an t € exposur roces
on the temperature, and some kind of chemically

amplified resist causes the elimination reaction of the
productive base by a catalytic reaction of the acid,
for example, even in the state of an ordinary
temperature. Therefore, there is the possibility that
the elimination reaction progresses during transfer
before PEB, which causes pattern deformation, the
deterioration of reproducibility, and the like.

Even in such pattern deformation as can be
conventionally ignored, there is still room for
improvement in these days when a more precise circuit
pattern is demanded, but such clean air and system
configuration as before can not meet the demand.

Moreover, the wafer comes and goes between the
processing section and the exposure processing section
via the interface section. There is the possibility

that the neutralization reaction of the acid or the
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via the interface section. There is the possibility
that the neutralization reaction of the acid or the -

5 elimnation reaction of the productive base occur
after exposure as descri bed above, while the acid is
not produced before exposure, apd consequently the.
conditions of an atnosphere inside the interface 5
section denanded before and after exposure are
different. Thus, the formation of the optinmum

at nosgiherimatdion heearanidint ich tHe tpoded€ivaibfse occur after
exposure in the interface section is demanded. Sunmary
of t lexposnaret iasn deGcAnibeh] eddovd, twiel e eslpant ad 1 et | oot
is to provide a substrate processing apparatus and a
substpradaceast defotien expstshvae ¢ fpablcongequanviely i tige
fine inpurities at nolecular level fromadhering to a
substieadd tdeas &f an dmaspiteneheingide Ule Amtewtace
obj ect of the present invention is to provide a
substSe&te- Gy Jeaanidey AFfars Andifer KKRITEie are

. ¥ ; s .
oS el oL Baas af gegsrﬁfg\éﬁ?%ﬂeﬁﬁ%ﬁ&l@um )

f .. ' nd indivi dua
ngig’{] ﬁoc%'ﬂ%l%%lg; gtsor%st_ e?ccr? alhtjsoﬁbsqlﬁfgrge_r s G'orrey
and - Afl ek RXAYS Wik :Oir}}t"?a'}fd@(f:;sfea&ejt&xe cid gcpnedﬁa?rhcgécfe.v ent

acid eactivation, pattern ormat1 on, _ i ke.

Still another object sfmial}sy RIfeIHY fd%ﬁﬁii@ is to

provi de a substrate processing ap a 25

substrat e A LRSIt G MR preRaty & fehtPERViS%d Wrovide a
substrate processing apparatus and a substrate
processing method capable of preventing fine impurities
at mblecular level from adhering to a substrate such as
a wafer or the like.

Another object of the present invention is ﬁo
provide a substrate processing apparatus and a
substrate processing method capable of preventing fine
impurities at molecular level from adhering to a
substrate such as a wafer or the like and individually
controlling atmospheres in substrate routes before and
after exposure in an interface section to prevent acid
deactivation, pattern deformation, and the like.
Still another object of the present invention is

to provide a substrate processing apparatus and a
substrate processing method capable of improving the
uniformity of developing line width in a surface of a

substrate and between substrates by transferring the
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uniformty of developing line width in a surface of a
substrate and between substrates by transferring the 6
exposed substrate to a heating section while
inhibiting the progress of a resolution reaction of a
resist and performng heating pggcessing there. To
attain the aforesaid objects, rding to the 5
present invention, a coating and devel opi ng processing
system which is a systemfor perform ng coating and

devel eppogedr o6BS8rAgef 86 a ﬁébﬁ&hgtge@ﬁQon while inhibiting
characterized by conprising a | oader/unl oader section

for ceheypnggrehe sfbatraseludtionovkactibheofyat edsigt and
processing 10 section having a coating processing unit

for aperfasmin§oheating poateagihgl whemethe substrate,

a devel oping processing unit for devel oping the

substrat e, Ta ahtaanl ther afesssagdupbtetds ,t becoalding to the
processing the substrate, and a first transfer device

for cRFPFPRAY %h§e§Eb§Fra@eCQQtFﬁgoﬁDdtdéﬁeﬂﬁélngaprﬁgeSSlng
processing unit, the develog processing unit, and

t he t#¥¥ 'pVB%%gsFﬁg uRY§! e@nf°FnP€Ff8€@l§ﬁcFPéﬁln9 and
havi n econd trans or. transferrin

Cobst Ferelas R LESUREStnd oEoE acPuBshr At ReapHobBakpRgerized
Seotign Al 0h) 000l 4L- PURASEILATLZ0 NG BUDSLLALE ;g

t 0 exposure processing; a gas su

suppl ¥h89s @Ps L PEEL 9REo Qu{hgf'Eﬁgrggggemsegtgggce?EQng

an exhaust nmeans for exhausting an nosphe
|nteréé@@léﬁcﬁé@ﬂnbnaac@@@iﬁ?hﬁfo&@é§1n§yﬁﬁ§ﬂlfb§ at. least

provi ded. Incidentally, the ermal 25 processing unit

i ncl utieeménfeat ¢ogt Ph@CELEBM NGnUBhé, s@bstrate, a developing
processing unit for developing the substrate, a thermal
processing unit for thermally processing the_substfate,
and a first transfer device for carrying the substrate
into/out of the coating processing unit, the developing
processing unit, and the thermal processing unit; an
interface section having a second transfer device for
transferring the substrate at least via a route between
the processing section and an aligner for subjecting
the substrate to exposure processing; a gas supply
device for supplying an inert gas to the interface
section; and an exhaust means for exhausting an
atmosphere in the interface section in a casing of this
system, is provided. incidentally,‘the thermal

- processing unit includes a heating processing unit, a

cooling processing unit, and a heating/cooling

processing unit, and the like. Further, the processing
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cool ing processing unit, and a heating/cooling _
processing unit, and the |ike. Further, the processing
7 section may include other processing units such as
an extension unit for making the substrate wait and
an adhesion unit for supplying a predetermnm ned
processing solution onto the"subdstrate in order to
enhance 5 adhesion properties of the substrate and a
coating solution. The aforesaid supply of the inert

gas téedtion inHer{meaidedtRer b@!ré@@sgﬁ??‘;ﬂ.r\‘l?ﬂé’ S8¥hC8&s an

and exhaust of the atnosphere in the iIn ace

sect i extdns 1die vl Xt Sha KRG St B8 abhSs t Ffe & RVl aff an
impurities such as oxygen and vapor fromw thin the

| nt erddtoes sactimit vk Sdp P g enapeedfetlifned processing
atmosphere inside the interface section in a clean
condisadlort. iaGo g arite ygubidier aicd esn orrdér | tpushhia®sSet 0
the substrate is suppressed, 15 whereby the substrate
i s prasesian anapgyitiessplecihe |sybstfaterand ta esoating
adhere to the substrate when the substrate undergoes
expoé%?@“ﬁ%ﬁbessing, the inpurities absorb gnergy of

and as a

I b dj re,
Fesult, ¢ MR AR i (USRI oo T oTo HATpester hadthe
[ hl.v. di Iy, it . [ tant. to., maintain
the MCSHEEEE SEATIN Rihi e (TP SHBRTB eV e cead exhaust
h ' i, at fd e, exposure r.ocessi n
o o et S SO REPRHS s SO Y e
af or @sajfh It YdarB2erab 1 tHE Ll PHf Wmhirities such as

processi ng solution used in the coating an
oxygen and vapor from within the interface section and
the maintenance of the atmosphere inside the interface
section in a clean condition. Consequently, the
adhesion of impurities to the substrate is suppressed,
whereby the substrate is processed suitably. Especially,
if impurities adhere to the substrate when the
substrate undergoes exposure processing, the impurities
absorb energy of a laser beam and so on used in
e#posure, and as a result, the exposure processing is
not performed suitably. Accordingly, it is important to
maintain the interface section, which the substrate
passes through immediately before the exposure
processing, in a clean condition. It should be
mentioned that the aforesaid inert gas is an inert gas
for a processing solution used in the coating and
developing processing system, for example, a coating

solution such as a resist solution, and a developing
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devel opi ng processing system for exanple, a coating

sol ution such as a resist solution, and a devel oping 8
solution, and a gas not contai ni ng oxygen, noisture,

and organi c substances, for exanple, nitrogen gas,

argon, neon, or the I|ike. In_}he present invention,

the systemnmay conprise: 5 a gag supply device for
supplying the inert gas to an area having at |east

the thermal processing unit and the first transfer

devi eliutitdrg [ameles Jaw mactdantaigitt akyyd@iSioisture,
means for exhausting an atnosphere at least in the

ar ea.and oityardfcorsedestthrergp) Vo exampIne) tn Pasodelt yas,
the processing section in addition to the interface

sect iagigomendisioss tohe thendvike of i npurities such as

oxygen from w thin the processing section and the _
mai nt enancd dihe tpreseoshieert igni déhe ey pret asay nepmprise:
section in a clean 15 condition, resulting in
suppre ESF PP Lydfediise dior upnlying tihe inexthegas to an

substrate. Especially after a coating filmis forned

on t K ELIEIG andoart dhisstharnals prg ?(ﬁse“g‘::lﬂj Yyt and
heat i : ssing. dnpurities are apt to adhere to .
the sur g:lgfggf %tr%glsglur}]s)t RS 1 rHrtqceesssz‘d‘%cﬁ?é’rtewn'
in th S S ' tQ .he erf.orne
e oty A EER MR M M i B Ry o
Hencgedshe inewmealy @y i mpurities fromthe surface of
the substrate in the processing section is inportant.

I nci dent alihe addrie@Gi tdipdIRerdf G MYeRe Jak into the

supplied at least into the aforesaid area in the
processing section in addition to the interface section
enables the removal of impurities such as oxygen from
within the processing section and the maintenance of
the atmosphere inside the processing section in a clean
condition, resulting in suppression of adhesion of the
impurities to the substrate. Especially after a coating
film is formed on the substrate and the substrate is
subjected to heating processing, impurities are apt to
adhere to the surface of the substrate. If impurities
adhere in this case, exposure processing to be
performed immediately after this can not be performed
suitably. Hence, the removal of impurities from the
surface of the substrate in the processing section is
important. Incidentally, although the inert gas may be
supplied at least into the aforesaid area in the

processing section, it also may be supplied into an

area other than the aforesaid area in the processing
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‘processing Section

processi ng section, it also may be supplied into an
area other than the aforesaid area .in the processing -
9 section, that is, an area where the coating
processing unit and the devel opi ng processing unit
are placed. Further, in the present invention, the
system nmay conprise: a gas sprI? devi ce for supplying
the inert 5 gas to the |oader/unl oader section; and
an exhaust nmeans for exhausting an atnosphere in the

| oadesdatl aRdernHECid OMan ASr &L SptiePE 0 REOY¥Sat #h§ OptBeessing
t he | oader/ unl oader section, the substrate can” be

nor e yreit eaid iy derd Bshind provessng i thee §H6NpBsced.
oxygen by supplying the inert gas thereto and

mai nt ai ni Mpattieet patkerthel peeeensethvontibn, athkegstem may
condition as in the interface section and the area in

t he moussisiery searad Eupplhe doaiceagfandsappEy opg nghe inert
processing system 15 described so far may conprise a

part 98t plthe lagdaniylagdern rect sphand am exmaust
interface section fromthe atnosphere in the

pr oc ANy ActeHhRuS g @Y t3tmesPheLe einsihdave a

' [ f del i veri th bstrate between
he. shaaddi 4nidasten SRSy Sect fon and & he eh
[ f ' . t.h t it. [ ave a
Shutter alfaets HEY e Ehen h@p‘?g‘lapf‘ég%réﬁb%ioader
d . i Vi dj [ f t] the
o BB A A LI PSS RedRt oot

Zfogggﬁﬁhﬂﬂﬁ%ﬂﬂﬂﬁ%éﬁsJéﬁaé§r3¥¥ﬁgﬁeb§r§ﬂﬁﬁi§fﬁb the inert

i gas éiereto and maintaining the loader/unloader section
in a clean condition as in the interface section and
the area in the processing section.

The coating and developing processing system
described so far may comprise a partition plate
shutting off the atmosphere in the interface section
from the atmosphere in the processing section, the
partition plate may have a transit opening for
delivering the substrate between the area in the
processing section and the interface section, and the
transit opening may have a shutter allowing the transit
opening to freely open and close.

By dividing the interface section and the
processing section by the partition plate as described
above, the flow of the atmosphere inside the processing

section into the interface section which is maintained

in a clean condition thanks to the aforesaid supply of
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section into the interface section which is maintained
in a clean condition thanks to the aforesaid supply of
10 the inert gas can be suppressed. Moreover, by
providing the transit opening in the partition plate
and freely opening and closing the transit port by
the shutter, the shutter camr bel®permed only when the
substrate is 5 delivered between the interface section
and the area in the processing section, which can

prevetfe tigertitgid cdmtisd f@&?ﬁf@sé’éd! h%&tw,erb%; nr%fbviding

the processing ~section and-the Interface section-a

keep tihe trdm®EpPheening the tnéepireee 66t HPHE! _
The reason 10 mhgg%herg%sition g? the tran%it opgﬁ@ngreEly

i s | iopéreihd and helqming ties Prakeit npdhe By eené Nshb€ter,
processing section is that the substrate i's never

t r ansflea refthit i ezan \bod raperey enbp whderthidagubderate is
area in the processing section, that is, an area

havi ripkivexeshthetgeen g cstienfare tseridiameand the area in
devel gpi ng processing unit to the interface section.

Furt TOCSE ik SAGESIEN, iWivkeh i oI preveystdne metual
conpr.i se ot her partition plate shutting off the

at no TEPN9Re Yr S AtRPSRer e In drhe HrQwessing

at no re in.t | oader/ unl oader section, the

af or Zs[sz% Oéhax}#;rq:llp?arlﬂqﬁ af A RN 1AL kAR Here

transj ' f or,_.del.i.veri t he substrate between

t he gajrtténg%?ﬁnalt e Pr é:élgesslln\rﬁ:gersf;a%ief Sy H-Zlean. he' reason

I oadw}{wlﬂlféa%'si%ﬁ%{]%’ ! %Lth%saj;torcfpseqlﬁtfnm ﬁg{nt %d to

transit opening may have another shutter a oV H
the partition plate in the area in the processing
section is that the substrate is never transferred
directly from any area other than the area in the
processing section, that is, an area having the coating
processing unit and the developing processing unit to
the interface section.

Furthermore, in the present invention, the system
may comprise another partition plate shutting off the
atmosphere in the processing section from the
atmosphere in the loader/unloader section, thé
aforesaid another partition plate may have another
transit opening for delivering the substrate between
the area in the processing section and the
loader/unloader section, and the aforesaid another
transit opening may have another shutter allowing the
aforesaid another transit opening to freely open and

close.



10

15

20

25

af oresaid another transit opening to freely open and
close. - 11 The aforesaid provision of the partition
plate also between the processing section and the

| oader/ unl oader section and provision of the transit
openi ng and the shutter for delivering the substrate 5
between the area in the processihpg section and the

| oader/unl oader section in the partition plate nmake it
possible to suppress the interference of the

oader | unl D Seetd B Bre iﬂeﬁééﬁssraas&waealate
10 2JTRPHEIS,ddh Wife AEAGESSL 19y Seati 0y Expeghal 1y,
e inert gas supp

eIV i N gl .

uncl ean atnosphere insi oader “sectron

| Nt 0 delidh i Y QEREXHY SAKEON ST RIEVAN £ g WIRE e@ubélaf»ate
at mosphere 15 in the processing section |s mai nt al ned

in andtsaten atylidred, irnthd hpiod&is Bl eseoni oh and the
inpurities to the substrate is suppressed. In the

coat iIrgadand uwitoaldeyt g e shn Nghe Visd 2t t Ues cplded ke it
far, it is suitable to clean at least a 20 part of

t he aiosssijiiey &cedvmpstass ihe hinteedthfersenoeant el send

the sane as the inert gas to the gas supply device

agai Rtmasphgrasesd cheproedssing aepsidrerand the
exhausted b the exhaust means in the gas Squl%@ )

devi d€ader Auel qafat SpEtim I RaEintdinm predetempined

as ne required, |leading to a reduction._n
Lﬂgrt %5F'\MR/théqprocess1ng section. Especially, when

the inert gas is supplied to the processing section as
in claim 2, the flow of the relatively unclean
atmosphere inside the loader/unloader section into the
processing section is prevented, whereby the atmosphere
in the processing section is maintained in a clean
condition, and thus the adhesion of impurities to the
substrate is suppressed.

In the coating and developing processing system
described so far, it is suitable to clean at least a
part of the atmosphere exhausted by the exhaust means
and send the same as the inert gas to the gas supply
device again. The aforesaid reuse of the atmosphere
exhausted by the exhaust means in the gas supply device
as the inert gas can reduce the amount of the inert gas
newly required, leading to a reduction in the amount of
the inert gas.

In the present invention, the system may comprise
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the inert gas. In the present invention, the system
may conprise - 12 a tenperature regul ating neans for
regulating a tenperature of the inert gas. This

provi sion of the tenperature regulating nmeans nakes
it possible to maintain the atnosphere in the coating
and devel oping 5 processing Sysﬂ@n1to whi ch the inert
gas is supplied at a predeterm ned tenperature,
whereby the processing, transfer, and the |ike of the

substyr abfpefathee RRGLAETRGY hddi W%@f{ &g he

predeterm ned tenperature. 10 Moreover,

pr eseRimpetueiireodf ithel Sn@@ite gaRr.ef @haBl prbhatibhieor the
pressure inside the interface ™ section be set |ower

t han tielpepaeaser ecigndiatd nightmeatls tiakes e psyigaal do
setting of the pressure inside the 15 interface

sect madntader thkaatbepheess dne tihesicdatiigy atld @efeloping
can prevent the atnosphere in the interface section

f r ompiog@isagngneystea &oi yhdch Mbecdnestpems ds supplied at
processing for the substrate in the aligner is

per f 8r PEQISGPrABRRd; & eAPSradarer, nivhed eynddisharecezding,

In the gresent i nvention, the pressure inside the

i nt eFF3R818Let PBA KhBE Bdkeeol] Sher substnate pRdsher e

i nsi de &he ar.ea |g t he groc§§§in section. The

af or BSATGT0EH: LRgLBE ARBOSPEELS: 8t fhiey@radetisrmdnedce
sect i.Qp, gggﬁrghan the pressure inside the area in the
25 pr00833|ng Séction can prevent the atnosphere in

the Moreover, in the present invention, it is more

preferable that the pressure inside the interface
section be set lower than the pressure inside the
aligner.

The aforesaid setting of the pressure inside the
interface section lower than the pressure inside the
aligner can prevent the atmosphere in the interface
section from flowing into the aligner. Hence, exposure
processing for the substrate in the aligner is |
performed suitably in a predetermined atmosphefe.

In the present invention, the pressure inside the
interface section may be set lower than the pressure
inside the area in the processing section. The
aforesaid setting of the pressure inside the interface
section lower than the pressure inside the area in the
processing section can prevent the atmosphere in the
interface section from flowing into the area in the

processing section. Hence, a predetermined atmosphere
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interface section fromflowng into the area in the
processing section. Hence, a predeterm ned atnosphere
13 is nmaintained in the processing section in which
substrate processing units are provided and a variety
of substrate processing is perfornmed, and the variety
of substrate processing can Be p%%forhed suitably. 5
Further, in the present invention, the pressure
inside the area in the processing section nmay be set

hi ghers trtsaim it & &6 Wik igisddles d ey | saderdin pagelc

section. The aforesaid setting of the pressure inside

the anastimtdepaassisiqiousa | ore baberdddathd e Jhriety
pressure inside the | oader/unl oader section can

prevenft subietrfdtow pfodess jatgroisphesef dieedle 4 the variety
| oader/unl oader section into the area in the

pr oc &fsisvpsdemtiepradassd,ng sian |l | pert fotmed ahomably .
predeterm ned atnosphere is naintained in the area in

t he procesSifghefectinrthamragentubnvémt von | etlye gfressure
substrate processing can be performed suitably.

Fur t HAS¥51% the) aned gieddit nnpgefRs oy sentiqy mawrke set

i NSi h rea in the processjng section m be set

vt SRR (T e, FreE S daie G | Ypdar /unloader
j i t.and_the devel oping prqocessing unit in

Che. Bratadai g TbBCPrBREstRE SRbFadel BToEhei ROCEPULRe inside

Pressiyfee ey de, the gn:r%%e's% iltn%: 5%1 b hsegﬁ(,:g:k}%g)siqbe

| ower than the pressures 1ns e coatl

uni t pred sl de\slePithe RLARSISIA JHUdr Csaeflzt&{?ﬁ/%tn ?p5revent

at nrospheres in the coating processing unit an he
the flow of the atmosphere inside the loader/unloader
section into the area in the processing section. Hence,
similarly to the above, a predetermined atmosphere is
maintained in the area in the processing section, and
thus the variety of substrate processing can be
performed suitably.

Furthermore, in the present invention, the
pressure inside the area in the processing section may
be set lower than the pressures inside the coating
processing unit and the developing processing unit in
the processing section. The aforesaid setting of the
pressure inside the area in the processing section
lower than the pressures inside the coating processing
unit and the developing processing unit can prevent
atmospheres in the coating processing unit and the

developing processing unit from flowing into the area.

Accordingly, the coating processing unit or the like in
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devel opi ng processing unit fromflowng into the area.
Accordingly, the coating processing unit or the |ike
in 14 which the atnosphere is controlled nore
severely than the processing units such as a
predet erm ned atnosphere is maintained in the thernal
processing unit in the area, arkd t hiis coati ng :
processing and devel oping 5 processing which are nost
inmportant in this coating and devel opi ng processing

can bhipdr fulferednfisphaitey .id ediiraldiadd MpBdkeverely than
devel opi ng processing system described thus far, the

pr essuree prusiedss it wddisnguch aeta pridrtdiminédeatmosphere
pressure outside the coating and 10 devel opi ng

pr ocdssimegrdyingd iy tdet ttihmymale prassmsiang ivsitdein hehe
casing higher than the pressure outside the coating

and dERA 0FNY thuse COAtIR % paaRssinte ard il e aping

the flow of an atnosphere outside the coatln%r and )

dev e RFAGHF MG ddsichy adips MORt APH@Masihdhis 1wpating and
prevented. Therefore, the contam nation of_ an ,

B o SRTELORIG PR SIS Tt BEHO RS, [k by
processed the relatjvely.dirty atnosphere ouiside

the coati nféyéﬁlae F&A& S r?dy%r %%%JSQW%)%?%W%W%eSYStem

SUpprdga(}%t%%beldt t%lﬁgglfgxbe &'?1%1 %q"etgy%ltret heAESSYE cizagshjfng is

out si e coating and devel-opi ng processi ng sys

meangdth @ IYHRTS $han el rddRa8 \Mwsﬁlcfeé;%r%?dar@ir?&dand

devel opi ng "processing syStemis insta
exanpletreldpifigd pRSTese inkys is§@s tent. eap rs@@@in-'g—h%gse pressure

present invention according to another aspect

proviidesde dhet icag iagd hdeghelropinag B @heskire dicside the
coating and developing processing system as described
above, the flow of an atmoséhere outside the coating
and developing processing system into the casing is
prevented. Therefore, the contamination of an
atmosphere inside the casing where the substrate is
processed by the relatively dirty atmosphere outside
the coating and developing processing system can be
suppressed. It should be noted that the pressure
outside the coating and developing processing system
means the pressure inside a room where the coating and
developing processing system is installed, for example,
the pressure inside a clean room.

The present invention according to another aspect

provides a coating and developing system, which is a

system for performing coating and developing processing

provided with: a processing section having a coating



system for perform ng coating and devel opi ng
processing provided with: a processing section having
a coating 15 processing unit for at least formng a
coating filmon a substrate, a devel opi ng processing
unit for devel oping the substr HF’ a thermal
processing unit for thermally éroce§sing t he
substrate, and a substrate 5 transfer device for

~carrying the substrate into/out of the coating
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pr oc gasiceg stimid untife fiteveltopiags Prooessidita ¢batin@nNdilm on
the thermal processing unit; and an interface section

for ta awdfsdmaitey thelemdisipiaie pracesging earbiet ween t he
processing section and an aligner for 10 subjecting

t he slgyvalopiag ¢hexsohate graces sihggma nprdceddieng unit for
casigig and characterized in that a first thernmal

pr oc &R Iy Progessiadndily prhrtesdiang ane & ubthstatate

bef ore exposure, .a first transfer device for

t r andFrANSEeF 1gep HFa @ Hatide g sihstrate st/ out of
15 tQ r mal Locessin% unit for, thermal|y processing )
t he 3\5“0&0 YaPEEF IR M Lt - ie ASVSHPR I REgcessing

09116 o A S B LA T4 OS5 Yo ace

are arrdnged in the

fi rste@aaongggm ¥ QIR ¢ w'%;&f:ﬁa&gt ﬂf-fat agazfo&t%

an area 20 ore exposure Imavi ng erna

Pr oc@etiva@n Whiel pRResE nd et Sl aqle]‘[d'olffgd& L

interface section, a first exhaust neans

exhasabjegting theDspbeLedte e N e Yro RS 8 inside
a second gas supply device for supplying the inert

gas theacaarieg,2andl ctaraxiestzeday thathe sEed thermal

t hermal processing
processing unit for thermally processing the substrate
before exposure, a first transfer device for
transferring the substrate before exposure, a second
thermal processing unit for thermally processing the
substrate after exposure, and a second transfer device
for transferring the substrate.after-exposure are
arranged in the interface section, and that a first gas
supply device for supplying an inert gas to an area
before exposure having the first thermal processing
unit and the first transfer device in the interface
section, a first exhaust means for exhausting an
atmosphere in the area before exposure, a second gas
supply device for supplying the inert gas to an area
after exposure having the second thermal processing

unit and the second transfer device in the interface

section, and a second exhaust means for exhausting an
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unit and the second transfer device in the interface
section, and a second exhaust neans for exhausting an

16 atnosphere in the area after exposure are

provided. Incidentally, the thermal processing unit,

the first thermal processing unit, and the second
thermal processing unit include a heating processing
unit, a 5 cooling processing unit, a heating/cooling
processing unit, and the like. Further, the

pr oc esgospheset iimn tieey arerclaftterotdypogurme eas myranided .
such as an extension wunit for nmaking the substrate

wai t Iaeddentaddysi dheuninernfadr pgeesdimy ainit, the first
predet erm ned processing solution onto 10 the
substthgraaily pgoges stif e iditoe adith ddienrs garagpk rtlieggmalof

the substrate and a Qoatigp sol ution. According to the

pr es ®FOCERFARG SR LY AnHade & deaddd s aiiqaaesing unit, a

suppl yi the inert .gas tq . the area before exposure
byt FROLNG: PFRSESsiNG, Wt ce ARRLIRE.IRaiskcPraRess ing

h [ [ bef by the fi .
xhaiRetiognd e 13ET, JFUREReE: PERH Brockag Thgp5petion may
can c1eaRY %Cli,hffeg? r\é"cg%'sq_nt %n%.rt%a g?ﬁ:fho & a%pe l'('—:'Eranesion

and the area be exposur € can be mai ntained in
cl eapnG@Neoll MRk iHINTHEH YU rdthe wald S U Tt QL ¥ unit
transferred in a clean atnosphere from heating

pr ocEsy B&pbm(ﬂ!gatae|pkéd@t@ﬁi@@éﬁ§iﬁcﬁ;ed§ﬂ@%%lﬁﬂ:it&1 onto

exposure processing, whereby the adhesion of

| mputtihiel gabsarate [dneveiesd toESPRRInd Yadfdi®n tdiperties

substrate on which a coating filmis fornmed is 25

subj edt ¢tiet subsdiriatg @ndceas Soag,ingEalidtiiem.are apt to

According to the present invention, in the

interface section, by supplying the inert gas to the
area before exposure by the first gas supply device and
exhausting the atmosphere in this area before exposure
by the first exhaust means, impurities such as oxygen
and vapor can be removed from within the area before
exposure, and the area before exposure can be
maintained in a clean condition. Consequently, the
substrate can be transferred in a clean atmosphere from
heating processing immediately before exposure
processing to exposure processing, whereby the adhesion
of impurities can be prevented. Especially, after the
substrate on which a coating film is formed is
subjected to heating processing, impurities are apt to

adhere to the surface of the substrate. Moreover, if

impurities adhere to the substrate when the substrate
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adhere to the surface of the substrate. Moreover, if
inmpurities adhere to the substrate when the substrate

17 undergoes exposure processing, the inpurities

absorb energy of a | aser beam and so on used in

exposure, and as a result, there_is the possibility

that the exposure processing‘islﬁot'perforned

suitably. But, by 5 maintaining the area before

exposure in the interface section, which the
substiRdErHaes esxpbs @8 hpi o8BI 2hE!, Y thRefifp8rif¢es absorb
exposure processing, in a clean condition, the
substeénéggavf be PaOSESEEedmSEhiiabbyon! iseRoyhdeRBosure, and
mentioned that the aforesaid inert gas is an inert gas

10 f oais aa preseds) ngheoé uis obhespdskibliletg¢oahaigth@dexposure
devel opi ng processing system for exanple, a coating

sol utpoocessling dev ehobi pegrformedoaniaabdlg. gaButhptby
cont ai ni ng oxygen, noisture, and organic substances,

for crabhptainhngroenayes, bafgoe, esposurer inhthei kpterface
15 Moreover, by supplying the inert gas to the area _

af t erSexpeRuur eWbich Hehe ctWhpgt jasesnpprgsdehreaghndgmmediately
exhausting the atnosphere in this area after exposure
by'tﬁ@eg%g%nﬁh%xﬁéﬂg LR REOCeRElRfeallf ReF1B8RBoSAPEition,

The 3 %?%@%%?%\9%‘%a%oé:%?é.r”oé‘g’%%‘gégﬁﬁg‘ﬁ%\ﬁlﬂ' ¥t 'ghould be
hem i fi j Gch. circujt.
oat i dantYonddPtias Sthe Bat S UL AT DB oRa 1 THh  dpert gas

an acfghi s Yselessihg @&i@t%ﬁ%dﬁégaiYﬂt€ﬂei£oatin?eand

i mpurities adheres t0 the ubstrate after exposu
pr ocegst@lop B . pEbCesd D §SSy St ém, Meb Pt BREME L Of at BBating

area after exposure in the interface
solution and a developing solution, and a gas not
contéining oxygen, moisture, and organic substances,
for example, nitrogen gas, argon, neon, or the like.
Moreover, by supplying the inert gas to the area
after exposure by the second gas supply device and
exhausting the atmosphere in this area after exposure
by the second exhaust means, the area after exposure
can be maintained in a clean condition similarly to the
area before exposure. Especially when a chemically
amplified resist which forms a circuit pattern on the
substrate by a catalytic reaction of an acid is used,
the acid is deactivated if impurities adheres to the
substrate after exposure processing. But, the aforesaid
maintenance of the area after exposure in the interface

section, which the substrate passes through immediately

after the exposure processing, in a clean condition can
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section, which the substrate passes through

i medi ately after the exposure processing, in a clean
condition can 18 prevent the acid deactivation,

| eading to suitable performance of the subsequent
devel opi ng processing. The inert gas is supplied to
each of the areas by the i ndrvi déal gas supply devi ce,
wher eby at nospheres 5 peculiar to the respective
areas can be maintained in the areas before exposure

and gfrieffeX REURR i dSIdeeR thit tieat!] | 1a &P RN ehEse 51k
be maintained in the respective areas, the second gas

supplperdtineeceT®f heplsudseidit tdedas M drbcessing.
tenperature | ower 10 than the tenperature of the inert

gas to be Mupplrieatt yas tire suppliaghsts uydly sevilee, avsas by
may supply the inert gas having a | ow oxygen

concédilter dinddrvisiadegarsi segpply dewabion,lswheMfedry tdiBnospheres
first gas supply device supplies, for 15 exanple, the

i ner Pegald igdv ity the Feipeotivemraas wan heo mdintaiged in
bef ore exposure, the second gas supply device

supplthés afas haforga&XPRARHE andkmfdralt fXPogugRer

than the ordi nary tenperature, whereby the atnosphere,

in the ared it % TR ATIRSRRETRS SRR 2% Mghintained

o1 SRS Y PR AU S Moy pevice

U s P L1 (ReBEORE a8 SEkEo8 Lo e

o T e e K" N e By buppLied by

ProgrdseSaSrst gas supply device, or may supply the inert
gas having a low oxygen concentration as described in

claim 15.

When the first gas supply device supplies, for
example, the inert gas having an ordinary temperature
to the area before exposure, the second gas supply
device supplies the inert gas having a temperature
lower than the ordinary temperature, whereby the
atmosphere in the area after exposure can be maintained
in a low-temperature condition. Especially when the
aforesaid chemically amplified resist has a property
such that a protective group which protects a hydroxyl
group of a basic polymer even at the ordinary
temperature shows an elimination reaction, the
elimination reaction of the protective group progresses
on the substrate during its transfer within the area

after exposure if the temperature of the atmosphere in



on the substrate during its transfer within the area
after exposure if the tenperature of the atnosphere in
- 19 the area after exposure is higher than the
ordinary tenperature. The mai ntenance of the area
after exposure in a lowtenperature condition,
however, can inhibit the erimbhdtion reaction of the
protective group during 5 transfer. Hence, a circuit
pattern can be satisfactorily fornmed. Moreover, the

Supptie Cdrdd1eaf i d¥erdxSEsu @ Vi §9n fgh oW @P%He{?he ordinary

concentration by the " second gas Supply devi ce nakes

it poafpdt e Keahe! kR iDARGRINJIAIIORHY PodFidy Idiosure

atnosphere in the area 10 after exposure |ow, which

can jn ey eldw-adntbaeanite ddditidm, (HGwdFEE8NEan inhibit
invention, a partition plate shutting off the -

at nogph exleim imathieomresadief o e £Xxipos Urotéd¢0ivéhgroup during
at nosphere in the area after exposure can be

proinknEfe5 AHeoreéi,ng tdrchd tppasdeesirn maantbdeon, the
partition plate shuts off the area before exposure

f r orfathes facteridn domgsbsuMerieoviele itheersiuppdy of the
sectjon, which can prevent the nutual interference of

t he tGH)s (g d@Ving 1 9h PE¥IehEC RGN Iehihten Jpy the

at nospheres peculiagr to 20 the respective, areas in
{he SHOIS RO PIERTY GRUICLRRIER It RRRTHITS Whdkeep the

e AR R BRSPS A5 g aces
Blr Ztggfri]:{é%f \r%\%gj%ts?’%%, "’]{oﬁgs g@zjlcel{rjn %ﬁa&{/i;ﬁgesreﬂovaec if%added fation.

In the present invention, a partition plate
shutting off the atmosphere in the area before exposure
from.the atmosphere in the area after exposure can be
provided.

According to the present invention, the partition
plate shuts off the area before exposure ffom the area
éfter exposure in the interface section, which can
prevent the mutual interference of the atmospheres,
resulting in the maintenance of atmospheres peculiar to
the respective areas in the areas before and after
exposure. Specially when the area after exposure'is_
maintained at the low temperature, it is effective to
provide a partition plate between the afeas as
described above.

In the present invention, the system may have

another partition plate shutting off an atmosphere in

the processing section from an atmosphere in the
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another partition plate shutting off an atnosphere in
the processing section froman atnosphere in the 20
interface section, the aforesaid another partition
plate may have a first transit opening for delivering
the substrate between the processing section and the
area before exposure and a secorzd transit opening for
5 delivering the substrate between the processing
section and the area after exposure, the first

the. Pprer tBF A, Sret Iohenthe ATomeRAl GRaT et RALLE ion

d it [ h . .
Shut PRSP AR nabiend® -8R BRI it o5 et ivering
free%ﬁe°@ﬁﬂg$@%t%!g@%wee@ﬁg%%g'@%Jé%éfﬁ ‘yé§%ygh(?qq“§he

i nventi on, I vidlng rocessi ng section an

I Nt exireeepeeblre0RxBYsudROLRE aPdddndO R it i& iq? for
fl ow of the atnosphere inside the processing sectio

i nt odehevareay bakosabatgate @@tﬁee@%&q@rﬁddéstsﬁ%gb section
interface section naintained in a clean condition by

t he ahdr eéhei dreapplfyeef expesuter,t thga¥igat Reansit opening
prevented. Further, the provision of the first

shut mey Wavehacfnrsteshyttpen adddwilngseehat flivest firasisit
transit opening, for exanple, nmakes it possible 20 to
open©PRE1ngr §p Engelyr oprd Rad clessubsindatthepassond

only when the substrate is delivered fromthe .

pr oc&E8PRdtsEPENARIt BayhbaXeed Berond shydd@reallowing the
Furt her nor.e rovi si,on of the second shutter which

can FFEENY Bﬁéﬂgaﬁd0898§€gaF°tﬁ§e§&§bﬁ@epréﬂ§iFlose'

gﬁﬁ?ig? ggggﬁgginbtt%o%%bbb%é%%n.p?%&éﬁ ﬁﬁﬁog% dividing
the processing section and the interface section by
another partition plate, the flow of the atmosphere
inéide the processing section into the areas before and
after exposure in the interface section maintained in a
clean condition by the aforesaid supply of the inert
gas can be prevented. Further, the provision of the
first shutter which can freely open and close at the
first transit opening, for example, makes it possible
to open the first shutter and let the substrate pass
only when the substrate is delivered from the
processing section to the area before exposure.
Furthermore, the provision of the second shutter which
can freely open and close at the second transit opening
makes it possible to open the second shutter and let

the substrate pass only when the substrate is delivered

from the area after exposure to the processing section.
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the substrate pass only when the substrate is
delivered fromthe area after exposure to the
processi ng section. 21 Accordingly, the nutua
interference of the atnobspheres in the processing
section and the interface sectigﬂ can be prevented,
and the areas before and after posure in the
interface section can be maintained clean. 5 In the
present invention, the tenperature of the inert gas

My hecoedinaled. thei futegdl dntei Rfrdnt® JMehe @acApheres
a predeterm ned tenperature allows atnospheres in

r espeat ithe preaessinghcebtilon iane) tth@asntiey fadRP|de’d ion can
to be maintained at the predeterm ned 10 tenperature.

In the preventednventli the iatrdas defiorabland afier exdposure
pressure in the interface section |ower than the

pr esdbr EheninkerfprgnepctAosocdiondet masntlaimed clean.
structure, the flow of the atnospheres in the areas

bef or e andP15hgf PELSERBodBVENtLiahe tihet dremperaaimd mf the
into,the aligner kn whi ch the atnosphere is severelxhe

cont FBPEEd92EaMaBePhr EFERLAGSHy sTRLF nEeTntapiessafe
in tgg rjtnt gfa e_secti,o ower than thegsresgﬁre in

|
the *adffgndr® 26 & gﬁBgFEEFglﬂfgc§§?Pﬁ§ﬁ B&r AOVEt
. . ! A -
e BEdERher b8/ SH' LOBpBEELA NYCER Bh U BROLRE ipert gas

aspect co ocessi ng secCtion

CoatEggsﬁﬁﬂligaygboﬁénﬂa@ﬁ@%ﬁﬁ%hngtfQﬁgag§@a%EE T3 ned

interface "section for transferring t ubstrate at
| eastemparatdbel out e between the processing section
and an aligner for
In the present invention, it is desirable to set

the pressure in the interface section lower than the
pressure in the aligner. According to such a structure,
the flow of.the atmospheres in the areas before and
after exposure in the interface section into the
aligner in which the atmosphere is severely controlled
can be prevented by setting the pressure in the
interface section lower than the pressure in the
aligner.

A substrate processing apparatus of the present
invention according to still another aspect comprises:
a processing section for performing coating and
developing processing for a substrate; an interface
section for transferring the substrate at least via a
route between the processing section and an aligner for
subjecting the substrate to exposure processing; a

chamber, disposed inside the interface section, for
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subjecting the substrate to exposure processing; a
chanber, disposed inside the interface section, for -
22 tenporarily holding the substrate delivered from
the processing section and to be transferred to the
aligner; and an atnosphere controller for controlling
an at nosphere in the chanber = 5 44 the present

i nvention, since the substrate delivered fromthe
processing section and to be transferred to the

al i gnesmpSr 41 eMRPNRI1Id ihd &l itk iéhﬁi‘@rat‘?é‘a&%?{vétﬂee&mjff&n the

the atnosphere’is controlled, for exanple,

vari grcesd iy tddtrt it resisd el el EXROSLHE
can be suppressed, and a change in the property of

the reksigiercammie g emaisgtheAs coriesdliler £d¥€ controlling
uniformty of line width can be raised. The atnosphere
cont ragl |agmdephenreduc dhe hehandseassur e i nsi de t he

chanmber and supplies an inert gas 15 or dry air into

t he chanbein the piesdnt weneicn; wincedthe substrate

U IR R RO, (e [BRGQRARERY |SRIL 40T W berbe a

B SR 19 0 8 S e T ST e
oo CIRPSmAn (S atBAERR 16 Goledl bk FoF

;loir g%g{a?‘&% eg’u%’s re£ é)tag% Eﬁ:(lﬁzo@sé”%]iﬁ:ghsal{glsﬂge{ giﬁsérgef tIFEf?FeiSt before

Preseiiposind RN LB AU, AP IHRInPSPEFtehe
conprises: a
property of the resist can be prevented. As a result,
the uniformity of line width can be raised.

The atmosphere controller here reduces the
pressure inside the chamber and supplies an inert gas
or dry air into the chamber.

The chamber can be structured to comprise: a purge
room for temporarily holding and purging the substrate
introduced into the chamber; a buffer room for holding
the substrate; and a transfer device for transferring
the substrate between the purge room and the buffer
room. Incidentally, it is desirable that the buffer
room have a transit opening for directly carrying out
the substrate to the aligner.

A substrate processing apparatus of the present
invention according to another aspect comprises: a

coating processing unit for at least forming a coating

film on a substrate; a developing processing unit for
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filmon a substrate; a devel opi ng processing unit for
- 23 developing the substrate; a thernal processing
unit for thermally processing the substrate; a
transfer device for carrying the substrate into/out
of the coating processing unit,23he-devel opi ng
processing unit, and 5 the thernal processing unit;
and a blower for sending an inert gas to the

b ' he f
o SNBSS0 A SR e sor
senditlbrrid)a y P de éﬂ?ﬁfﬂéﬁ EARS fd&e'ci‘@me

10 transferréd by the tran vice i's prOV|

whi chEoreldafrAatRe tHY |Hanae A PAIES dut e&@'ﬁﬂé %a}gﬁ{g

exanple, due to the occurrence of hydrolysis of t

resi girocemssed mnimi Hhy eldveRigmaphiFddedd IngWdNY, and
the transfer of the substrate after resist-coating

and tte thebwmadi prosfessiag amiist; wrnd DXygaRed EdN&ending
at nospheric air. Specifically, for exanpl e, the

t rangeringai gashde theeeadrst fadre halidingid leeing
substrate, and the blower has a top cover having a

bl asttIedsteraieds bydithg transfen dEyiges from above t he
tweezers. In this case, a plurality of the bl ast _
ports may e tﬁ\eo\ﬂrcfegcfr’cto W@’B@mvd the thkowenh afar cﬁfe;]ndlng
t he tyeezers ded to correspond to the
shape\ﬁgef ]‘Pﬁgts@ﬁg S:%QEI)' e 1§ RFEF ed

28n??§ n%%%??@ r%& t@Fﬁ%EPQ% r’ﬁp%ﬁkgglfgggq&1q§d which
eliminates influence on pattern resolution, for example,
due to the occurrence of hydrolysis of the resist
caused by moisture in atmospheric air during the
transfer of the substrate after resist-coating and the
bonding of the resist with oxygen in the atmospheric
air.

Specifically, for example, the transfer device has
tweezers for holding the substraté, and the blower has
a top cover having a blast port for sending the inert
gas from above the tweezers. In this case, a plurality
of the blast ports may be provided to correspond to the
shape of the tweezers, or may be provided to correspond
to the shape of the substrate. The blower may be
structured to have a temperature control mechanism for
controlling the temperature of the inert gas or a
humidity control mechanism for controlling the humidity

of the inert gas. Incidentally, it is most efficient
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hum dity control mechanismfor controlling the

hum dity of the inert gas. Incidentally, it is nost
efficient - 24 that the blower sends the inert gas
when the transfer device transfers the substrate from
the coating processing unit to the thermal processing
unit. A substrate processing-appdratus of the present
5 invention according to still another aspect is
characterized by conprising: a reaction inhibiting

sect itdRtf UhPY1iowdP RLIH0GeS | e A apoh whéd ']%é N&ansfer

progress of a resolution reaction of a r esi st

Subsidiedtie o€ @30 Plirlsh thite iy tHa N & PRI cht ing
heating 10 section for heating the substrate processed

in tpeocesadinigomnithite tihed tIRG 0N JrodU=RERF urdilte.
resolution reaction of the resist; a cooling section

f or CoollmgsuﬁstnammQﬂam&dyﬁngﬂhpphﬁdﬁhduﬁﬁIﬁnb present
section to inhibit the progress of the resolution

r eactinyengfionh@ccegidding tos sdnid la abwidleapiaspect is
processing section for performng coating processing

of aCha¥alcsgirdgesobyt compirdss imgs  as uisatdtan cadliddi iimg
the cooling section. Specifically, the apparatus
conpﬁF@ééonaf@éS@@FﬁérmépﬂtBQQQQQﬁhmﬂ A nhgditti hﬂg the
section on whic ubstrate cassette housing

pl ur RECOY 5F &fbét F&F@ Utéo%ﬁ‘ﬁtcé?&oéhd’fa adé-lqﬁ;@rty for a
nmeang %%ra%%el%l%% and&éeﬁ gﬂ %h trate E{(”ﬂtheatlng

t he sSubstrate€ cass

sect @Rt iRnPB¢eHe! rtl,q % CINK ogub%%%%%t g%oce%se%;g.n the

cassette station, rocessing t the sdbstrat

tran%@%b%@@nbinhH%1Q§th%Eﬁtqﬁﬁp%o YroYre¥2ee i Pds%ition

reaction of the resist; a cooling section for cooling
the substrate heated in the heating section to inhibit
the progress of the resolution reaction of the resist;
and a developing processing section for performing
coating processing of a developing solution for the
substrate cooled in the cooling section.

Specifically, the apparatus comprises: a cassette
station including a mounting section on which a
substrate cassette housing a plurality of substrates is
mounted and a delivery means for receiving and sending
the substrate from/to the substrate cassette mounted on
the mounting section; a processing station, connected
to the cassette station, for processing the substrate
transferred by the delivery means; an aligner provided
on the opposite side to the cassette station of the

processing station; and an interface station, connected
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on the opposite side to the cassette station of the
processing station; and an interface station,
connected - 25 to the opposite side to the cassette
station of the processing station, for delivering the
substrate between the processing station and the
aligner, and the interface statf4®n includes a
reaction inhibiting 5 section for performng
processing of inhibiting the progress of a resolution

reactiongd &$iad gfﬂeatosﬂﬂété§§§e593t§?a¥%6ﬂ bBethe

resi st and exposed, and the processing statio

| ncl yshescas 87 | Sa SR | Ofof Oliel 0L NG tHE SWbState

processed in the reaction 10 inhibiting section to

progrigsswddie t18s Prideds IpcitfPioRf ahdeti€SaBigndr, and the
cooling section for cooling the substrate heated in

the heetérfpcedianidn indlbdés t HerepcOseSEnRibibeng

resol ution reaction of the resist, and a devel oping

pr oc e tniprs ey erfmrmiend gprocgssiag i of) dvhibiting the
processi ng of a devel oping solution for the substrate.

I n SIRFPIeRHNT it aeavlotsomgredpaien usf aheesist for a
progress of the resolutjon reaction of the resist is

i nhi BTYRILTALS PatRd (iddsfidre ofes ket supd texpesedonand the
the aligner,to the heatjng section, and thus in the

heat iFP PTG i hAt 49k ¥ RS oh PeALIPDE g bipRsERE

on the sane ondi tiqQn for the substrate in which,the
extentc Stf”%cﬁ et%ep rsolﬁ)rsg:srsato? Q]ﬁ%c?%%%‘is uth e ERATHHOR s

made ' T f | opi cessin .
e peifbitetaing RESGA Ro INRRLENE AR MERIATEES Weaction

gﬁgglﬁig’r@ &ﬁﬁﬁ,ﬂté@%&im&%m{@ﬁ B odEngNEnd
substrate heated in the heating section to inhibit the
progress of the resolution reaction of the resist, and
a developing processing section for performing coating
processing of a developing solution for the substrate.

In such a substrate processing apparatus, the

progress of the resolution reaction of the resist is
inhibited during the transfer of the substrate from the
aligner to the heating section, and thus in the heating
section, the resolution reaction progresses on the same
condition for the substrate in which the extent of the
progress of the resolution reactiqn is made uniform.
Therefore, when developing prbcessing is performed, the
extent of the progress of the resolution reaction is
made uniform over the entire substrate, whereby the
occurrence of the ununiformity of developing line width

is suppressed.



10

15

20

25

occurrence of the ununiformty of developing line
wdth is suppressed. - 26 In the above, it is
desirable to place the reaction inhibiting section
near the aligner, in which case the tinme of transfer
between the aligner and the reaction inhibiting
section is shortened, whereby t b 5 extent of the
progress of the resolution reaction of the substrate
transferred to the reaction inhibiting sectionis

made more ynidiyd Mpdws Ul {4 Nis | Gedi FASPe | fo éi‘&ce the
uniformty of developing line wwdth. In this case, It

i s dasddabich tihatidite ffardd©ibn Mbed Mhitd tANHGSEES | PR which
have a structure characterized by inhibiting the
progreesse afhd Reintee sl Wrans fendetoresd thdealbgnst Md the
cooling the substrate coated with the resist and
expossshcdnicas imitiHic ioey sedeiod adsreiantendd soyhételh the
desirable that it have a structure 15 characterized by

i nhi Bxtient tdfe Yheogmerass tdie thessEsglwnioractaoniai of
the resi st by nmaking the anobunt of noisture adhering

to t Hees hstaad e datans figned Heo thesirmrachiprexiposideiting
smal | er than the anount of npisture adhering to the
substFMte-her? MRS IS AL FY™O0 Fesihkt B9 el td ¥ee in

xamie By AR O ARE T e H it e

NSNS, B R IR PR SIPLASL B0e  Rerson

oS B b L0 LSRN (UL 0020 oy

than jphibiting the progress of the resolution reaction of
the resist by cooling the substrate coated with the
resist and exposed so as not to cause dew formation.
Also, it is desirable that it have a structure
characterized by inhibiting the progress of the
resolution reaction of the resist by making the amount
of moisture adhering to the substrate coated with the
resist and exposed smaller than the amount of moisture
adhering to the substrate when the substrate is
transferred to the reaction inhibiting section, and
characterized, for example, by making the amount of the
moisture adhering to the substrate smaller than the
amount of the moisture adhering to the substrate when
the subsfrate is transferred to the reaction inhibiting
section by supplying a gas having a humidity lower than
the humidity of air in an atmosphere in which the

reaction inhibiting section is placed.
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the humidity of air in an atnmosphere in which the
reaction inhibiting section is placed. 27 The resi st
is a chemcally anplified resist, the resolution
reaction of which is progressed by an acid produced
by exposure, for exanple, in which case the

resol ution reaction of the resi &7 is-a reaction that
an 5 acid produced by exposure deconposes a basic
resin which is a main conponent of a resist materi al

or chang@fd tredecl &f HaMLAT By LA SPELI LD EEBIE, the
A(ﬁ%l on. I n

resin soluble in a developing s erefore,

a Subglsoal® IO GREFTIG RN i%fh tie prAyLEby an acid
i nvention conprising the steps of: heating a

substpradacedabyd eMpdsurd,eHort ARpELP0SEI WwHich case the
heating section to progress a resolution reaction of

t he ressilat;ionoadand ifdne cfuhdiar ates itsx: iiEhiditeddi®ion that an
progress of the resolution reaction of the resist;

and 88igdeproduiceg byatexpg smrec eksionparesa aléeed epiresin
solution for the substrate, the exposed substrate is

t randhdcheds @omalia ifoaporgndesfi en nestistt material or

resol uti on reaction of ~the resist being inhibited. .
Such “RaRgeRod tiSs MO BGud @ o it ¢ taiiq Bt Mgke Ahe basic resin

processi appar atus char.acterized by conprising: an
expo§8ﬁ8gg§bﬁi R A&V d§ﬁh§°&u§dﬁg{rate coated W th

a resist; heat i ng .section for .heating the exposed
substrate”rth%rp?%%grreésslna % ess?g?sl}—t‘i%%e REQSESHLNY Method of the

Lo B AR LR 000100 0 1 S ins
substrate coated with a resist and exposed in a heating.
section to progress a resolution reaction of the
resiét; cooling the substrate to inhibit the progress
of the resolution reaction of the resist; and
performing coating processing of a developing solution
for the substrate, the exposed substrate is transferred
to the heating section with the resolution reaction of
the resist being inhibited.

- Such a method is carried out by a substrate
processing apparatus characterized by comprising: an
exposure section for exposing a substrate coated with a
resist; a heating section for heating the exposed
substrate to progress a resolution reaction of the
resist; a cooling section for cooling the heated
substrate to inhibit the progress of the resolution

reaction of the resist; and a developing processing

section for performing coating processing of a
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reaction of the resist; and a devel opi ng processing
section for perform ng coating processing of a 28
devel opi ng sol ution for the cooled substrate, and
transferring the exposed substrate to the heating
section by a substrate transfer neans with the

resol ution reaction of the resi si8berng inhibited. 5.
In this case, for exanple, the exposed substrate is
transferred to the heating section with the progress

L R T .
for MRt Q0% £ éﬁl’l r?%‘véétfté' S Be OF étﬂ?r}f%aeﬂ'{fg

10 to the heat| g sec e progress o

r esolgddtan 3C1 %H?sftrtah:% rﬁ%r?éf@ﬁ'lﬂ@aﬂé” ﬂ!ﬁ hdY

meki ng the anmbunt of noisture adhering to

subs trfeaiod u twhan ridaetSids ot d Srésrfsrtka?éirﬁﬁ trﬁutﬂu_eced.
heating section smaller than the anount of” noi sture

~adhering tim hiheaadstict erdmsle £XI08 Wipoddd WMikdtrate

case the exposed substrate is transferred to the
heat iisg tgegisiferned [te &hegdredtaviqigertion diiith thwerprogress
than air is being supplied to the substrate.
Specioffi &l )resm@tapparrmm of dthaiatagist Heing
characteri zed by conpr|3| a cassette station
i ncl ddihid ited it PrgngecodebBatiiscmat dihsiatse: dew
cassette hOUSIng lurality of substrates is nounted

3o €oveF - rEhe;

and d°F8ANeRy ndaRECYSE . r EREi FPR§taAGesBAYi Rg tRansferred

b n1t th bstrat ssette nounted gn
the. 55" heniray 0a AT ISR ks, S P rctanimn of the

Conn?%%%@u%ﬁon reaction of the resist being inhibited by
making the amount of moisture adhering to the substrate
when the substrate is transferred to the heating
section smaller than the amount of moisture adhering to
the substrate after exposure, in which case the exposed
substrate is transferred to the heating section while a
gas having a humidity lower than air is being supplied
to the substrate.

Specifically, the apparatus has a structure
characterized by comprising: a cassette station
including a mounting section on which a substrate
cassette housing a plurality of substrates is mounted
and a delivery means for receiving and sending the
substrate from/to the substrate cassette mounted on the
mounting section; a processing station, connected to
the cassette station, for processing the substrate

transferred by the delivery means; an aligner provided



the cassette station, for processing the substrate
transferred by the delivery neans; an aligner provided
29 on the opposite side to the cassette station of
the processing station; an interface station,
connected to the opposite side to the cassette
station of the processing stati®®h, for delivering the
substrate 5 between the processing station and the
aligner, and characterized in that the interface

tati j : [ t] f heat | th

Sxposdh SRRCteAREiTy SER 0 ERE LatseliecRtrbltp Of tne

xposed SUbs gres5 3 | n 7

cool 17 saet A TR T oA iR PR PEL 8RR caBaperhed to

the heméiaepsgete 1de b MAD! LabbErPLOGEEES0R! ok NENe

resolution reaction of the resist; and a devel opi ng

pr ocessodgs SBe¢ | Sfat Din, PESF 0881 He£0RY | Fie PEQEEESARY
of a devel oping solution for the subsirate, and that
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dew formation on the substrate to inhibit the

pr ogresaraftehizedsiol uhan theathtenfade tdieat £6h Stomphises a
such a invention, the progress of the resolution

r eactheAt b9 t3rRC i sfor sheahimg t thle dexposed 28ubserate to
transfer of the substrate fromthe aligner to the

heat iRFPHRIT oh, TERLUHLRN | Feagieior2f iy xesison, theae

resol ution reaction progresses on the sanme condition

for tHEPSTHIIRIE AN UhI IR FES@%t ehtCHR L ing speiersior

of t sol ut.i on_r.eacti.on is made, uniform Therefore,

25 WG ST T R e MG TR o Rt 1 esbehdon to
of inhibit the progress of the resolution reaction of the
resist; and a developing processing section for
performing coating processing of a developing solution
for the substrate, and that the interface station is
cooled so as not to cause dew formation on the
substrate to inhibit the progress of the resolution
reaction of the resist.

In such a invention, the progress of the
resolution reaction of the resist is inhibited during
the transfer of the substrate from the aligner to the
heating section, and thus in the heating section, the
resolution reaction progresses on the same condition
for the substrate in which the extent of the progress
of the resolution reaction is made uniform. Therefore,
when developing processing is performed, the extent of

the progress of the resolution reaction is made uniform

over the entire substrate, whereby the occurrence of
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the progress of the resolution reaction is nade

uni form over the entire substrate, whereby the

occurrence of 30 the ununiformty of the devel oping

line wwdth is suppressed. Mreover, the resist is a
chemcally anplified resist, the resolution reaction

of which is progressed 5 by‘an:%kid‘produced by

exposure, for exanple, in which case the resol ution
reaction of the resist is a reaction that an acid

pr odugrd UNGrERASHNS GHCUHMOSRS A oy O 1651w i Ci

is a main conponent "of a resist material or changes

ol eQilppredigadct ure to make the 10 basic resin soluble

in a devel oping solution. These objects and stil

ot her obj emdrewrat, athentagost ofs thechs®sedl 1y nyept i fled

wi || becone apparent upon reading the follow ng
Specirfesciatti ,ort heh erestodlodniom meagtuireat icoh whidh tie progressed
acconpanyi ng drawi ngs. 15 Brief Description of the

Dr awibiyfinFlaGidl prodagsdabpyiesipashone nfdtheexsuielenal in which
appear ance of a coating and developin%lproce§sing '
syst &RsEc dRedinegold tdom reactnisudiofe ithe frasiies tries ent
invention;, 20 FIG 2 is a front view of the coating

and TRACHIGH AR eSSty REAUGRY PYFIe¥Posung decprreses a
2 B i AR, W SRR 4 G
\F/)Ir g\c’:\’én;ag:%‘#éi%%m {} ic%lgtn%;étsl %“?Le%ful%rh %%triur_]cgc/ucroeo'tion %ake the
basic resin soluble in a developing solution.
These objects and still other objects and
advantages of the present invention will become
apparent upon reading the following specification when

taken in conjunction with the accompanying drawings.

Brief Description of the Drawings

FIG. 1 is a plan view showing the external
appearance of a coating and developing processing
system according to a first embodiment of the present
invention;

FIG. 2 is a front view of the coating and
developing processing system in FIG. 1;

FIG. 3 is a rear view of the coating and
developing processing system in FIG. 1;

FIG. 4 is a horizontal sectional view showing an
outline of a heating/cooling processing unit in thé
coating and developing processing system in FIG. 1;

FIG. 5 is an explanatory view showing the flow of
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coating and devel opi ng processing systemin FIG 1;
FIG 5 is an explanatory view showi ng the flow of 31
an inert gas supplied to the coating and devel opi ng
processing systemin FIG 1; FIG 6 is an explanatory
view showi ng the flow of the inert gas when an

at mosphere inside the coating afd 5 devel oping
processing systemis reused as the inert gas; FIG 7
is a plan view showi ng the external appearance of a

coat hRg i aBdtdguel SRPPY iBHOESS Thad cokst ' i
a seconé enbo inentbgflthe presenf 10q§3ﬁ§§?%%?%%é£hg

8 i spaotesBliny eyseent ha egal. n% and devel opi ng
processing systemin FIG 7; FlI 9 is an explanatory
view of arge.tiecdls ame@ipddneftodrydIGRS Sty iSi@WHE flow of

15 FIG 10 is an explanatory view of a vertica

sect tbe daheat igatewheoeaseatmosphlelr@ ihkiide ahe coating and

hori zontal sectional view showing an outline of a

heat AryEedoplinggpproesssnggsysitem st hreusedatisnghandnert

devel opi ng processing systemin FIG 7; 20 FIG 12 is

an edpFanatory view of a case in which the flow of an

inert gas_supplied to the interface  section is seen

fromthe §ilfe df 1fh@ PIAN NgSHhFhBEnY dfingxternal

processi ng_syste FIG ,13 is_an explanatory view qof a

Ver t REBP38REE:PT0R SROKIRG ERE ACRIGP Ve FRERFSdRg

SUppE&Sgehoaccording to a second embodiment of the present
invention;

FIG. 8 is a front view of the coating and
developing processing system in FIG. 7;

FIG. 9 is an explanatory view of a vertical
section of a processing station;

FIG. 10 is an explanatory view of a vertical
section of an ihterface section;

FIG. 11 is a horizontal sectional view showing an
outline of a heating/cooling processing unit in the
coating and developing processing system in FIG. 7;

FIG. 12 is an explanatory view of a case in which
the flow of an inert gas supplied to the interface
section is seen from the side of the coating and
developing processing system;

FIG. 13 is an explanatory view of a vertical
section showing the flow of the inert gas supplied to

the interface section;

FIG. 14 is an explanatory view showing the state
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the interface section; FIG 14 is an explanatory view
showing the state 32 of a resist filmin which a
circuit pattern is exposed; FIG 15 is an explanatory
view showi ng the state of the resist filmafter
developing; FIG 16 is a plan view of a substrate

processing 5 apparatus accordinﬁztO'a third

enbodi mrent of the present invention; FIG 17 is a
schematic plan view showi ng a coating and devel opi ng

Syst et ar e g £ 01@ :ir?%ﬁfcﬁ”@oé{if@lﬁ‘it ?ét‘t:gfn is exposed;
present invention; 10 FIG 18 is a schenn

perspecti verqi evs sh@vwgexg;nsnaaatyngléndsﬂswh PtRE state
system FIG 19 is a side view showi ng an exanple of a

shel fofinilie arek BstdefElwp Migetindéveliopheg goat i ng and
devel opi ng system 15 FIG 20 is a side view show ng

an exanpl eFD6. the ishelplami viek dfeacsabshgatadprocessing
devel opi ng system FIG 21A to FIG 21D are sectiona

Vi ewRpRAIA twhawenr ALIgHR @racebirdt embodinenvi dédthe

the shelf wunit; 20 FIG 22 is a sectional view
shovmm@a%ﬁméxldrﬁﬁfé’—%ﬁn t he developing unit; FIG 23 is

a sectional V|em15homnn a substrate transfer nmeans;

FIG 24 i Siseblithat IFRSPIRLGI RYAANVEQUNPREWHRG 25c0ating

a reaa&tlé oc{]evenfggirggl ns%rssteecnttlacc’:ordlng to a fourth embodiment
of the present invention;

FIG. 18 is a schematic perspective view showing
the coating and developing system;

FIG. 19 is a side view showing an example of a
shelf unit and a developing unit of the coating and
developing system;

FIG. 20 is a side view showing an example of the
shelf unit of the coating and developing system;

FIG. 21A to FIG. 21D are sectional views each
showing a CHP process station provided in the shelf
unit;

FIG. 22 is a sectional view shdwing an example of
the developing unit;

FIG. 23 1is a sectional view showing a substrate
transfer means; |

FIG. 24 is a sectional view showing an example of
a reaction inhibiting section;

FIG. 25 is a perspective view showing an example

of an interface station;
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FIG 25 is a perspective view showi ng an exanple of
an interface station; 33 FIG 26Ato FIG 26C are

expl anatory views showing a resolution reaction of a
chemcally anplified resist; FIG 27 is a sectiona

vi ew showi ng anot her exanpl e of the reaction _
inhibiting section; 5 FIG 28 is33 schematic plan view
showi ng a conventional coating and devel opi ng system
FIG 29 is a view for explaining an applied exanple

oxpl at ni nGE AR a8k B0 P16+ of BipRgcoF*PRENASAEI views showing

coati R sek iR Tetdh el P EnracboRifRy v omBiRFLRd Fesist;

coatin and devel opi ng

o Ten 18l e b aoelke i BRER" L98y EhGyi3F bRalnsr,

schemati c perspective vi ew Show ng

deVe'@Q&@§l§M§fe@ﬁeF%é%c§§o%5%ﬂg§5gf%%§e¥6899$ﬁng an

exanpl e shelf unit an eve ng unit 6f the

coat i ng anﬁIGde¥@|Q@iQgséuéhSHHcFF§£n3€ié§ QhQQQEgVEeW
showi ng an exanple of the 20 sheff unit of the

coat i egneent tavel o agisy Sied] V& opbnd Ssfs 6/t i onal

vi ew showi ng an exanpl e of - the developing unit; FIG

36A to FI GFIG6R%rEs sectienafori expledningshavapglaed

CHP process station provided in the shelf 25 unit;
example of the fourth embodiment;

FIG. 30 is a view for explaining an applied
example of the fourth embodiment;

FIG. 31 is a schematic plan view showing a coating
and developing system according to a fifth embodiment
of the present invention;

FIG. 32 is a schematic perspective view showing
the coating and developing system;

FIG. 33 is a side view showing an example of a
shelf unit and a developing unit of the coating and
developing system;

FIG. 34 is a side view showing an example of the
shelf unit of the coating and developing system;

FIG. 35 is a sectional view showing an example of
the developing unit;

FIG. 36A to FIG. 36D are sectional views each
showing a CHP process station provided in the shelf
unit;

FIG. 37 is a perspective view showing an example

of an interface station;
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FIG 37 is a perspective view showi ng an exanple of
an interface station; - 34 FIG 38 is a sectiona

vi ew showi ng an exanple of the interface station;

FIG 39 is a side view showi ng an exanple of the CHP
process station and a partition wall; 5 FIG 40A to
FIG 40C are explanatory views shéwirg a resolution
reaction of a chemcally anplified resist; FIG 41 is
a sectional view showi ng anot her exanple of the

' ' FIG 42 . is.a sectiona
T ew chow HEaneEnoe "9, 8¢5t iy xe-ewhsh'ggéps ah evAfe1e o
whi . i is provided; FIG i's
a ;gg%$%§%§%%%£%?§ﬁ%ﬁ?ggégt:FP anot her exanple of the

coating angrgeveyoping §¥§ee91e5|g%o$4nbsaﬂnﬁ%?§bggegf the

perspective view show ng 15 yet another exa

the combipeb@ask devet Doh NInd SYSHEPLiEL&Gh ¢a1is an
expl anatory view of a sixth enbodinent of the present

i nvention; Faad fmﬁitéGFiG.a@oGxﬁfénékﬁlﬁthéf?OGiews showing
anot her exanple 20 of the sixth enbodi nent of the

pr esemtrésnbnt iam. rediet boh eslf DeseliepicONL pf atpBified resist;
Preferred Enbodi mnent Hereinafter, the preferred

enbodi nentBI®f 4heispaesertionabnview showibg another
expl ai ned. (First enbodinent) 25 FIG 1 is a plane

vi ew VfaRPIR 2F gharmprafeirg cprdhdeveloping system;

FIG. 42 is a sectional view showing another
example of the shelf unit in which the CHP process
station is provided;

FIG. 43 is a sectional view showing still another
example of the coating and developing system;

FIG. 44 is an exploded perspective view showing
yet another example of the coating and developing
system;

FIG. 45 is an explanatory view of a sixth
embodiment of the present invention; and

FIG. 46 is an explanatory view of another example
of the sixth embodiment of the present invention.

Detailed Description of the Preferred Embodiment

Hereinafter, the preferred embodiments of the
present invention will be explained.
(First embodiment)

FIG. 1 is a plane view of a coating and developing
processing system (substrate processing apparatus) 1

according to this embodiment, FIG. 2 is a front view of
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processing system (substrate processing apparatus) 1
according to this enbodinment, FIG 2 is a front view
of 35 the coating and devel opi ng processi ng system 1,
and FIG 3 is a rear view of the coating and
devel opi ng processing system 1. The coating and
devel opi ng processi ng systen11?5a3"5 shown in FIG 1
has a structure in which a cassette station 2 as a

| oader/ unl oader section, for carrying, for exanpl e,

25 Mﬁéeééaﬁlﬁgcén&aéé€é1§?iﬁ§0 ﬁ?%lh?hsyg%g®3|de%% FIG.

devel opli ng processi ng sys

ands f p& &afédfnﬂléﬁeoﬂﬂéﬁé 8%59&9 oﬂhdoﬁeeeig ?ﬁ%ﬁetiﬁ

C, a processing station 3 as a processing

Whi ghodedd g PFLESR S NY unlts for perfornlng _
predet erm ned processing for wafers Wone by one in a

process Tﬁeac@@ﬂih?gaﬁ@ddéﬁéﬁbﬁﬂhggpﬁb@6§§§h39sy@%%m 1, as
di sposed in nmultiple tiers, and an Interface

secdhiawn AWEIh. recdiaesa andrsetdset e waler AV Er88EEEe
an aligner 5 provided next to the coating and

devadiagpiany Jrax es sloweyAireinddear esect bgnpl fyr carrying,
connected inits casing la. In the cassette station

2, foplaxamnks, A5 2aieesdl tos € casséteel ynboloutdofnthe
an X—dlrectlon(§|n a top and bottomdirection in FIG

1) G9RtENg AndydevalaRing RTRIPHHENT | eyeten b foemétoethe

nDuntln t abl as a nounting section._ Further, a
'aé}ff%lcﬁ’r'rydé’r? H'§ EPorW etV o of a

d|r of arJ enent of the C ssettes t he
X- di %t(eécﬁ%on) rarfd ce(fsrn&g“ 2tﬁ3 as a processing

sectlon, in which various processing units for
performing predetermined processing for wafers W one by
one in a process of a coating and developing processing
are disposed in multiple tiers, and an interface
section 4 which receives.and sends the wafer W from/to
an aligner 5 provided next to the coatihg and
developing processing system 1 are integrally connected
in its casing 1la.

In the cassette station 2, a plurality of
cassettes C are freely mounted in an X-direction (in a
top and bottqm direction in FIG. 1) in a line at
predetermined positions on a cassette mounting table 6
as a mounting section. Further, a wafer carrier 7 which
can be transported in the direction of arrangement of
the cassettes (the X-direction) and the direction of
arrangement of the wafers W housed in the cassette C (a

Z-direction; a vertical direction) is provided to be
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arrangement of the wafers Whoused in the cassette C
(a Z-direction; a vertical direction) is provided to
be 36 novable along a transfer path 8, and can

sel ectively get access to the respective cassettes C
The wafer carrier 7 has an allgnnent function of
aligning the wafer W This wafer 3@arrier 7 is also 5
structured to be able to get access to an extension
unit 32 and an adhesion unit 31 mhich belong to a

thir %o@@f@saslc{/}w% Wiy O OfkDy- gédﬂ]t‘ 8 er oéﬁség?%%tively

be descri etmeen

cassejde addatd Ab LG ddiSedt PFESSAS LA IO 3, a
partition 10 plate 10 for shutting off an atnosphere

in the CaSﬁﬁétwaféiEﬁaﬁihéifVOﬁbgnaﬂtﬂPﬁéﬂﬁéﬁt'Euﬁe€1on of
processing station 3 is provided. Further, a transit

openialgidhlincs thpr awdfbad W e sparafidr @farrﬁlaxe 1A sataldo
position opposite to the aforesaid extension unit 32

and Einnﬂﬂuﬂeﬂ1uﬂﬂhe:abldﬂtﬂ1¢mﬁcnqp¢sst¢m dmi¢xttension
processing unit group G3 so that the wafer Wcan be
trandfey 2 ayet \ideradhes s smite 3t arhiorh Delohg heo a third
processing station 3 by the wafer carrier 7.

Furt I&I%C}Fé?se”'l% Wit (BOUR GHrof I \PraRes e v hton 3,

t he tran3|t openi n, rovided in the transit
openlansg CP ’gjr?ﬁlt]é’r g i Setyesdd the Famsatte
t he ect ss%s the{wlrou hes'tsﬂfr{%raﬁﬁlt opem n 11tg{1ijon

close

attrearﬁf q‘.ro \ﬂuct:(?:ztné)5 cgefﬁl; a5 A tid thetfeanfrg “%he cassette

deV| e 1S provi In i
station 2 from an atmosphere in the processing station

3 is provided. Further, a transit opening 11 is
provided in the partition plate 10 at a position
opposite to the aforesaid extension unit 32 and
adhesion unit 31 which belong to the third processing
unit group G3 so that the wafer W can be transferred
between the cassette station 2 and the processing
station 3 by the wafer carrier 7. Furthermore, a
shutter 12 for freely opening/closing the transit
opening 11 is provided in the transit opening 11, and
the shatter 12 is opened only when the wafer W passes
through the transit opening 11 and closed at all other
times.

In the processing unit 3, a main transfer device
13 as a first transfer device is provided in its center
portion, and around the main transfer device 13,

various processing units are disposed in multiple tiers
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portion, and around the main transfer device 13,

various processing units are disposed in nultiple .
tiers - 37 to conpose processing unit groups. In this
coating and devel opi ng processing system 1, four
processing unit groups G, &, G3, and 4 are

di sposed, in which a flrst and ¥kcond processing unit
groups GL and & are 5 disposed on the front side of

t he coating and devel opi ng processing systen11 t he
third ' i i ed. next to

t he cassette st ﬁo%g%ﬁ[iltgnf? Ol? J 5’est§\31’?’g cl%t(lng and
1 OURIEF o Hep RARRELs | MLESAGE SELLL Oy duni ¢
Furt her, éﬁtﬁkf proce g unl group%%g§ % I %yunl
a_brokasugd rL Cap b3 OFéIchr@i |y dli & 80 SHieR a

on the rear side. mai n transfer device

carr yfita: \/&ifcﬁrséﬁ'drﬁi Pres Ping aid USRI HSE 1 %d G2 are
units which are disposed in the processing un

gr oupkisphse@ onGLhearfrdpd: slidd ot hehd Id&dtﬂ@&ﬁﬁ&l ng
unit group Gl, for exanple as shown in FIG 2, a

r esi sie\mia:tgm pridcela iy sycozdn rig, titee vietfird \Wxddds$ing

resist solution and a devel oping processing unit 18

for periftogravp &3 develignanpdmeses sing Heorcadmetiad estation

W after osure 20 processing are two-tiered fromthe

bot t dm |aﬁ‘c£radé§°urt§ rﬁrlooﬁqﬁﬁmm t4el ts etxsd &%eésslllﬁgosed
coating unit 19 and

Sgbtel'%a&ng»%@e reSI etseﬂ?l&rfb%mFPirM@a'f@orﬁltfﬁ@

U A b 4 B 47 o

or 2Q¢nﬁ%n%ﬁﬂ35%n%%%sed as an exfra on the rear side. The
main transfer device 13 can carry the wafer W into/out
of various processing units which are disposed in the
processing unit groups Gl, G2, G3, and G4.

In the first processing unit group Gl1, for examplé
as shown in FIG. 2, a resist coating unit 17 for
coating the wafer W with a resist solution and a
developing processing unit 18 for performing a
developing processing for the wafer W after exposure
processing are two-tiered from the bottom in order.
Similarly in the second processing unit group G2, a
resist coating unit 19 and a developing processing unit
20 are two-tiered from the bottom in order.
Incidentally, in the resist coating unit 17 or 19 and
the developing processing unit 18 or 20, an atmosphere

controller not illustrated for maintaining a

predetermined atmosphere in each unit is provided to
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controller not illustrated for maintaining a
predeterm ned at nosphere in each unit is provided to
38 mintain a clean atnosphere in each unit and to
mai ntain a pressure inside each unit at a
predeterm ned pressure. In the _third processing unit
group G3, for exanple 5 as Show® i n"FI G 3, a cooling
unit 30 for cooling the wafer W the adhesion unit 31
for enhanci ng adhesion properties of the resist

sol UaGntan@d hhe1wahehthbsphereEXiERda Wit Ha Yy
meki ng the wafer Wwait, cooling wunits 33 and 34 for

cool mad ntthe nwaf pirevsalreet nslilel @adeV IO Mt a predetermined
processi ng, post-baking units 35 and 36 for

per f preissgrieeati ng processing for the wafer Wafter

the devel oping processing, and the |like are, for

exanpl e, Isewde tthdred grooessimdaitiomgrows d83, fildr example
the fourth processing unit group G4, for 15 exanple, a

cool asgshawn 40, Fagt.edsi ancooiltingd indrnd 4P fdmwrcooling the
mounting the wafer Wbefore and after the exposure

pr oc¥asefgWanheeprgbesirny umdlki 3d thesr wah@naingiadhesion
heati ng/ cool.ing processing units 43, 44, and 45 for

heat P PFﬁélﬁéfQE Wher L6816k SOLNTIPNe AR Dt wafeand, the
20 thereafter cooli i.t to a.predetermned ) .
CenpBriEAPaon BRRFCRE FRTHRERIBE thentprodbMaly, cooling
proc L-0g . Yni 6 d f.or heating th er in
orde?&?L v bhae361 €85 Cégtl Ll?lﬁ tt‘li% resi®h %s%elroﬁle

0 vapori z a“sol ven _

o0 SBSRIBES i BFSERRn, ot BRIEP AR 35 gpg 36 sor

for ge2@BkRing BBEthNGr BFobel®ihle for the wafer W after the
developing processing, and the like are, for example,
seven-tiered from the bottom in order.

In the fourth processing unit group G4, for

example, a cooling unit 40, extension units 41 and 42
for mounting the wafer W before and after the exposure
processing and temporarily making the wafer W wait,
heating/cooling processing units 43, 44, and 45 for
heating the wafer W after the exposure processing and
thereafter cooling it to a predetermined temperature
(PEB/COL in FIG. 3), heating/cooling processing units
46 and 47 for heating the wafer W in order to vaporize
a solvent in the resist solution and thereafter cooling
it to a predetermined temperature (PRE/COL in FIG. 3)
and the like are, for example, eight-tiered from the
bottom in order.

The aforesaid heating/cooling processing unit 43



10

15

20

25

bottomin order. The aforesaid heating/cooling
processing unit 43 39 includes, as shown in FIG 4, a
di sc-shaped hot plate 51 for heating the wafer Wand
a chill plate 52 which noves to a position above the
hot plate 51 and receives the wafer Wfrom above the
hot plate 51 to cool it on a5 Bdse Table 50 inside
its casing 43a. The wafer W continuously undergoes

t he heating/cooling processing in the same unit, to

therelyikaen,aakheheh BHdgeG. Wh'%Pdf%dyéﬂaﬁéajﬂdgaplate

waf er W by heatlng constant. Incidentall

strusjuggs Bkathaqother wiechest iangl %\OQJHJHQ. 19&8S$NGhich
units 44 to 47 are the sane as the heating/cooling

procreseBgtunat pdsdithonahbbveaihieehor® pAate $ACAME receives
transfer device is provided in the center portion of

t he theewhfiee WedrbmnabdveTlhhe hafteplade i5ar t25co®l it on a
structured to be novable in 15 the X-direction (in the

t op hadebbabdm 80r éosiide ibsFkc@sing) 43ad tDkhe wafer W
Z-direction (the vertical direction), and to be

rot afaBténpaugly uadesepesnthe h@ﬁéumﬂgcapde@gl@moceSSLng
around a Z-axis), and to be able to get access to the

ext ehBi Sheufpme H21t42tﬁhFBﬁr§§Wo#§ePoatﬁ@eﬁﬁéﬂtﬁuﬁaet
proce g.unit _gro eri pheral exposure unit

6 CaRachnasapiyfr B HingvalSrapy v, heamarer canegant
each . et n_the interface ion 4 and the

o ocsaciasReRL ATy KRB LRk REER % thBC o roy

Shuthéaeﬁﬂg?caalgﬁgabEBEQEEEﬁg'ﬂ%&@% 4he £oNy5" L3¢C the same

sect1on roma
as the heating/cooling processing unit 43.

A wafer carrier 55 as a second transfer device is
provided in the center portion of the interface section
4. This wafer carrier 55 is structured to be movable in
the X-direction (in the top and bottom direction in FIG.
1) and the Z-direction (the vertical direction), and to
be rotatable in a f-direction (a rotating direction
around a Z-axis), and to be able to get access to the
extension units 41, 42 which belong to the fourth
processing unit group G4, a peripheral exposure unit 56
and the aligner 5, and to carry the wafer W to each of
them.

Between the interface section 4 and the procéssing
station 3, a partition plate 60 for shutting off an
atmosphere inside the interface.section 4 from an
atmosphere inside the processing station 3 is provided.

Further, a transit opening 61 is provided in the
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at nosphere inside the processing station 3 1is

provided. Further, a transit opening 61 is provided
inthe - 40 partition plate 60 at a position opposite
to the extension units 41 and 42 which belong to the
fourth processing unit group Gﬁ so that the wafer W

can be transferred between the ﬁ%océssing station 3

and the 5 interface section 4 by the aforesaid wafer
carrier 55. Furthernore, a shutter 62 for freely
openigagtafd onC ipAgited eoh@t! AR taRANIHPIBL eS to the
provided in the transit opening 61, and the shatter

62 | xaperddnonind tehan bl waf e/hidipassend RHoude tdwurth
transit opening 61 10 and closed at all other tines.

The alrogrsssing anitukjrecp @) tdee thaftertheo wdfer W can be
exposure processing is provided next to the interface
sect itgrang fefiredabiegweens the gealces shiynga stadiimn 5a axfd the
the aligner 5 and structured to be able to strictly 15
cont dgitexfagenssshdoa idndyddhenafarepedd wafey tdesrgier 55.
transit opening 65 for carrying the wafer Winto/out

of W& EherdOrEae 3s QLSS T4 6% Toro firged YopRemeling and
interface section 4 side of the casing 5a, and a

shut €P%3E%F fhe £ragsy)topPFMP%Rfd dfodTRY kA tithddhe

DTS eARROH SRkl S AR P B oy

coat Wﬁ%nallq&eﬂgv\é?aegggv?%g@rs %e.stg{;] g‘ct%/ %:th%mt]rantﬁq} gc;pSEning 61

on top of _ stati “the processin
st at ;g 310500 aleN@ 11N HAC 9T on 4, gas supply

devices 70, 71, 25 and 72 for supplying an inert gas

are respeaije/&lligner 5 for subjecting the wafer to the
exposure processing is provided next to the interface
section 4. The aligner 5 is sealed by a casing 5a of
the.aligner 5 and structured to be able to strictly
control an atmosphere inside the aligner 5. Further, a
transit opening 65 for carrying the wafer W into/out of
the interface section 4 is provided on the interface
section 4 side of the casing 5a, and a shutter 66 for
freely opening and closing the transit opening 65 is
provided in the transit opening 65.

On top of the aforesaid respective areas of the

coating and developing processing system 1, that is, on
top of the cassette station 2, the processing station 3,
and the interface section 4, gas supply devices 70, 71,
and 72 for supplying an inert gas are respectively

provided as shown in FIG. 5, and it is possible to

supply the inert gas individually from the gas supply
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provided as showmn in FIG 5, and it is possible to
supply the inert gas individually fromthe gas supply
41 device 70 into the cassette station 2, fromthe
gas supply device 71 into the processing station 3,
and fromthe gas supply device 72 into the interface
section 4. 5 Filter devices 7Oaﬁ171a7 and 72a are
respectively provided in the gas supply devices 70,
71, and 72, and each of the filter devices 70a, 71a,

and @i iidand RG] Mdidy 7 20dH 19k gas

means for regulating the inert gas supplie rom a

supplghpAy eeviitle KA iides i grdedditnd id@afioR 3, and
predetermned tenperature and a predeterm ed

hum diriom thellg3s fédﬁgﬁfy fqev Icop) Nichtd | tee PRt et £
inthe inert gas, and a chemcal filter for

neut rseddtziong 4al kal i ne conponents contained in the

inert gas. Therefore, the inert gas which is cl eaned

15 and t heitldmperdawiaesantDauniih t yared Wha céirareespectively
regul ated by each area can be supplied to the

r espatdvigiesy das the gase supnlingenider vl opihg and 72, and
processing systeml1, that is, the cassette station 2,

the prasdesd Aesddditar slewies (2 ntlaf Ard skt i irludes a
4. 20 Meanwhile, at the bottom of, the respective areas,

of t HEMPRIAUE/NURIGTY, TeHH 3 iRE RGIRP stk i Hrowtating

and the i.nterface secti.on 4 exhaustE%% es 75, 76, .and

77 as %(H_E{’l?srtt A% S YRR St R RSP i SRECLPY he

SR P o S I A5 SRS e, Bfracoce
and a predetermied humidity, a ULPA filter for removing
fine particles in the inert gas, and a chemical filter
for neutralizing alkaline components contained in the
inert gas. Therefore, the inert gas which is cleaned
and the temperature and humidity of which are regulated
by each area can be supplied to the respective areas in
the coating and developing processing system 1, that is,
the cassette station 2, the processing station 3, and
the interface section 4.

Meanwhile, at the bottom of the respective areas

of the cassette station 2, the processing station 3,
and the interface section 4, exhaust pipes 75, 76, and
77 as exhaust means are respectively provided, and the
exhaust pipes 75, 76, and 77 are connected to a plant
exhaust pipe 78 and are structured so that the
atmosphere in each area is exhausted to the outside of

the coating and developing processing system 1.
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at nosphere in each area is exhausted to the outside of
the coating and devel opi ng processing systeml1l. - 42
Therefore, the inert gas supplied fromthe gas supply
devices 70, 71, and 72 into the respective areas
passes each area to be exhaust% fromthe exhaust

pi pes 75, 76, and 77, and inpuritieS such as oxygen,
ozone, vapor, 5 and so on in the respective areas are
purged to keep the atnosphere clean in the respective

ar eaghelreibRer,, thileNq ndir®S Yalse dupAAEY &1 ithe gas supply
controlled at a predetern ned pressure by regulating

the geppkysamoynt7l,ofandhg2i neftdo dafe fre¥pddtei v areas passes
supply devices 70, 71, 10 and 72 which correspond to

t he eagheatrieae tar das exhdasteda fyodc adfe &fxhust pipes 75, 76,
phot ol i t hography which is operated in the coating and
develodi 1J ,paoadedsipug itdest emch tasuDxsgtgaict wzethey Mapor,
be expl ained. Before starting the processing of the
waf eANY sphen 1B ither regpechiiveh arsase@uieatmatrgrd to keep
predeterm ned tenperature and humdity, for exanple,
at 2%beaagmesphergnglean ia ghef naspegtive éggas. Further,
supplbgd to each area in the coating and devel opi ng

| .

pr oc&88i RYEEFULEMD, e@ﬁg’( a;ieé‘, 1toslhé: : lte;éi Stad otn_ 2,

h [ t.ati nd the.i.nterface section
e BERSET e R T 2R IS LSRRl OBhount
at MRNeRE 1R 83C gtag{ %?ﬁgls tlhree @’a%c %%g‘%sly; d%v%.lcfeel%ﬂ Jo, 71,

at nosphere not co npuritie h as

ons SEHPT OR N8R cAREnIlD, 2B BRY.

station 2Nexthr @SpHReBs i0F dhotolithography which is
operated in the coating and developing processing
systém 1 thus structured will be explained.

Before starting the processing of the wafer W, the
inert gas which is requlated at predetermined
temperature and humidity, for example, at 23°C and 45%,
and is rid of fine particles is supplied to each area
in the coating and developing processing system 1, that
is, the cassette station 2, the processing station 3,
and the interface section 4 by the gas supply devices
70, 71, and 72. Then, the atmosphere in each area is
replaced with a clean atmosphere not containing
impurities such as fine particles and oxygen, and this
state is maintained thereafter. Further, a pressure Pl
in the cassette station 2, a pressure P2 in the

processing station 3, a pressure P3 in the interface

section 4, and a pressure P4 in the aligner 5 are set
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processing station 3, a pressure P3 in the interface
section 4, and a pressure P4 in the aligner 5 are set
43 so that these have a relationship of P4>P3, P3>P2,
P2>P1, thereby preventing the atnosphere inside the
interface section 4 fromflowng into the aligner 5,
and the atnosphere inside thé cakdet e station 2 and
5 the interface section 4 fromflowing into the
processing station 3. Mreover, as shown in FIG 1

the HESHHE tredd hde aorxcz@fééi@@sﬁiﬁtéfnpéﬁsf, SEi>H9,

be lower than a pressure P5 in the resist coating

uni t bbb anctndraaidl phdvdift Ty ol 001 Hendd PEESS | 11 1 t She
18 and 20 which i ndependently control the atnosphere

t her it easf adie sd tiemh ab@ueom tHEsweyg PLeveNEhétaliner 5,
at nosphere in the processing station 3 from fl ow ng

i Nt 0 drte e tatmsghease ties idsitlie cxdsagt el tatlilomnzl and
the like. 15 Further, the pressures Pl to P5 are set

t o bahe gindrer fidwen sectiogs surfer 0 fIwi ey aint@arhe oom

in which the coating and devel opi ng processing system

1 i s BheRAesHsdy st i9mat3 <t he direct flow of an

at nosphere inside the clean room which contains _

i mpur i ti edOREMELyard§ QRN 2 AAEC sol onthetprefeure P2 in
coati and devel opi rocessing systemlis

or ov T PLOARRS LG S RGO o i dTe' HeP vl cfOWRE sthan a
star dJjn the . cassette station 2 i ich the

at m?ﬁ%@rsélarn? sﬂielﬁ)t % edt® JﬁEi‘te %?%*n%al}qjjﬁésr%ff?’?‘lgtlg and
[ MO\ AR ADHIHY Fratd 1R Gin i¥d MNP FRIREAE C

and carries
independently control the atmosphere therein as

described above, thereby preventing the atmosphere in
the processing station 3 from flowing into the unit
such as the resist coating unit 17 and the like.
Further, the pressures P1 to P5 are set to be higher
than a pressure PO inside a clean room in which the
coating and developing processing system 1 is installed,
so that the direct flow of an atmosphere inside the
clean room which contains impurities, fine particles,
and so on into the coating and developing processing
system 1 is prevented.

Then, the processing of the wafer W is started,
and in the cassette station 2 in which the atmosphere
is kept clean, the wafer carrier 7 first removes one
unprocessed wafer W from the cassette C and carries it
through the transit opening 11 into the adhesion unit

31 of the processing station 3 in which the atmosphere
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through the transit opening 11 into the adhesion unit
31 of the processing station 3 in which the atnosphere
44 is kept clean. At this time, the shutter 12 is
tenporarily opened, and when the wafer Wis carried
into the adhesion unit 31, the shutter 12 is cl osed
again. 5 Then, the wafer W €oa#dd wth an adhesi on
rei nforcing agent such as HVDS for enhanci ng an
adhesi on property with the resist solution in the
adhesi o [ is_carried into the cooling unit 30

t .31,
by t K& EﬁgglF}ﬁﬁgferAB ehig t3me, bRecsBuEHeLold 18

oS LGRTRRES L SBEAANY Soal R wathe 161, e

on uhren EPke e BaRbRP R E 830 Phe  SPE pemdreaE g i ed

t he nghlng/coollng processing unit 46 or 47 (PRE/ COL
in 15 FI'G 3) to undergo heating/cooling processing.

On this ogeasi ele haFeir®,PRGESH RYtANG %@H%ﬁon

processing are not perforned succeSS|ver in

respeetih¥eruihgsagenevisded nediMbguzbly endhclifg a
heati ng processing and the cooling processing are

per f adhredion phepertygl @ithi th20regéBtasoli€ion in the
heati ng/ cooling processing unit 46 or 47, so that the
t|nEadhqamﬂaduannﬁlheiheaammgeﬂrmntssthg cboltihg unit 30
cool i ng groce55|ng for the wafer Wcan be kept
consP¥nthatmain trapsfenhfenigekds to pessoblledt tonake

the thernmal budget which is given to the wafer Wby
the EBeﬂéﬁ?Fﬂbn?ﬂetgﬂﬁﬁrBEPﬂEen Thrreather: i thewdters W is

carried into the resist coating unit 17 or 19 to
undergo resist coating processing. Then, the wafer W on
which the resist film is formed is transferred to the
heating/cooling processing unit 46 or 47 (PRE/COL in
FIG. 3) to undergo heating/cooling processing. On this
occasion, heating processing and cooling processing are
not performed successively in the respective units
provided individually, but the heating processing and
the cooling processing are performed in the single unit
such as the heating/cooling processing unit 46 or 47,
so that the time required from the heating processing
to the cooling processing for the wafer W can be kept
constant at all times, which makes it possible to make
the thermal budget which is given to the wafer W by the
heating the same between the respective wafers W.
Further, in this embodiment, all the heating/cooling

processing from the resist coating processing to the
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Further, in this enbodinent, all the heating/cooling
processing fromthe resist coating processing to the
45 devel opi ng processing is performed by using the
heati ng/ cool i ng processing units 43 to 47, whereby the
time required fromthe resist coating to the

devel opi ng processing can be m&8e the sane in all of
the wafers W 5 Subsequently, when the wafer Wis
carried into the extension unit 41 and the shutter 62

SRR Lop G, Yk, 18, AR 55, MBS e

fromthe ionu

peri am%kgfcghg{gépggw e Rg%séfin?gn u;.ﬁ%si q%%%ﬂ%ﬁﬁg%%r%%y the

4 in spheré i’s Képt clean.

ShUtthe6%eb§iﬁhes%@omaﬁﬂhnéwgigttQ%dETH} gﬁgt%%/%%keloping

of the wafer Wis conplete ter a pe era

port ipeBcekstihg wahebeWnagle @1ROSAHe Nnt RA 1P R Hafers w.
exposure unit 56, the wafer W is carried into the

al i gner 5 subsed@lenitls,t Rl tthd waFRit Ny %5 .cdiefidd into the

after the shutter 66 is opened and the wafer Wis

carr iezttenntiont haial #dnand5thehehshtetre62 66 iopetledsedhe

again. Next, the wafer Wwhich has undergone exposure

by Wwefey erpvdedt abcwedenyesothepwaderenifmenm et er n

in 20 the aligner 5 passes through the interface

sect e&hensL@npEndsr Ailedoi ARFIVhd teindnsithe periphzral

the processing  station 3 again by the wafer carrier

55. FHBRSUFReUnd&f ef Whi $hearptedtpReo serdion 4 in which

heat i ng/ cool i n rocessin nit 43 .44 or 45 by_the

naintﬂ aﬁgP8Fpg8§?césl epg EgeﬁﬂderagehﬁgPFﬁﬁfcé%IFﬁgCIOSed

prOCg%%ﬁﬂgwﬁgheihgh8a§§99%%rin/out of the wafer W is
completed. After a peripheral portion of the wafer W is
exposed in the peripheral exposure unit 56, the wafer W
is carried into the aligner 5 through the transit
opening 65. Here, after the shutter 66 is opened and
the wafer W is carried into the aligner 5, the shutter
66 1is closed again.

-Next, the wafer W which has undergone exposure by
being exposed according to a predetermined pattern in
the aligner 5 passes through the interface section 4 to
be carried into the extension unit 42 in the processing
station 3 again by the wafer carrier 55. Then, the
wafer W is carried into the heating/cooling processing
unit 43, 44 or 45 by the main transfer device 13 to
undergo heating/cooling processing after the exposure

processing in due order.

Thereafter, the wafer W is transferred to the
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processing in due order. Thereafter, the wafer Wis
transferred to the 46 devel oping processing unit 18
or 20 to undergo devel oping processing. The wafer W
after the developing processing is carried into the
post-baking unit 35 or 36 to be heated, and
subsequently, transferred to-thd65 ceoling unit 33 or
34 to be cooled to a predeternined tenperature. Then,
itis carried into the extension wunit 32 of the third

rocessi unit group and returned to the cassette C
!On e’ 9 e‘?’gq%ﬁﬁp%wgz B9ithd 8 R&f @0 &gr undergo The

oot RS PR, Achis Gatst o AESeE g developing
i J . ' he | [ pplied . to
caoPre S s Hldefed efrg#&e%bﬁg%?sﬁ%eiﬁeﬁgeggpﬁg35 or
j [ Lon t he
Sl ond Hedttn, LI AEGRERL D, rrhBiEeripds ton the

eaC%d%mﬁhg@m%i&?QHP%ﬁr@Qgt&?”B¥egoo%gﬁeigbgciggﬂetermined

at nosphere in each area can be naintarnée

Then@hpetatui® .adpRshonief jtdhed APLkd t{ 0 S%e‘dueﬁ%nsion

oxygen and the fine particles to the wa

t he umridc 82siofg the e piscesdihgatnibeqtbapsinl Phturned
20 the wafer Wand each processing can be preferably

per ftor rebe icasisied teodt iimg thiedl cleyebOPeNGtRE 068531 BY the
system 1. Especially in the aligner 5 an influence
dueWafer: Farriedr i7t-i eSheuahoxye Euoyess caipgritfdscant

and the renoval of _the inpurities such as oxygen

i nsPHECERELYE pREEPLitAogEaRNh Rrec@sSuppr ess t he
adheSionA%%JQEEng to this.embodiment described above,
since the inert gas is supplied to each area of the
cassette station 2, the processing station 3, and the
interface section 4, the impurities such as oxygen and
the fine particles in each area are reduced and removed,
whereby the atmosphere in each area can be maintained
clean. Therefore, the adhesion of the impurities such
as ongen and the fine particles to the wafer W during
the processing is suppressed, so that the transfer of
the wafer W and each processing can be preferably
performed in the coating and developing processing
system 1. Especially in the aligner 5, an influence due
to the impurities such as oxygen is significant, and
the removal of the impurities such as oxygen inside the
interface section 4 can suppress the adhesion of the

impurities to the wafer which is immediately before

being carried into the aligner 5, which contributes to
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inmpurities to the wafer which is imediately before
being carried into the aligner 5, which contributes to
47 the yield of the wafer Wto a great extent.
Further, as a wavelength of a | aser beamused in the
aligner 5is shorter, the influence due to the
inpurities becones nore sigrifidant;- and hence the
| aser beamwith a 5 shorter wavel ength, for exanple,
157nmis nore effectively used. Mreover, the

5 is set to be higher than

e GRS R o Tt ol e, o
' j nt section . n .
o ot ot A IRLE KM offed it G afaofrb%r 5 is

[ i ng., stat,ion
50" tidtRr T SHE iR (dhd Vo RS SRS b fromes

the ¥l Ao SaCt) dddifeddle Ald Wiler hedlYyidle

flows of the atnospheres in the inte Ion

and isfhe raRss elalve 1Endition 57 Mg, IPAEsSid%ore

station 3. Therefore, predeterm ned atnospheres are

mai ntefifieed iivielyheisald.gner 5 and the processing

station 3. Further, the pressure P2 in the processing
station 2®redversettheo freedwws Bhain tite HESPEL POis set
in the resist coating units 17 and 19 and the

develtepibey hgbeas $hag tinel (o uamed P20 im tiee interface
processing station 3, thereby preventing the inert _
gas PROHETpAocassh h§es PREsGUIE B3 dm fihewiimg-anfiase eection
resigt caoating unit 17 and the 25 |ike, which nmakes it
possib@ %hﬁePFGFﬁPFﬁepﬂeéﬂéﬁhe cassette station 2 are set

to be lower than the pressure P2 in the processing
station 3, thereby suppressing the flow of the
atmosphere in the interface section 4 into the aligner
5, and the flows of the atmospheres in the interface
section 4 and the cassette station 2 into the
processing station 3. Therefore, predetermined
atmospheres are maintained in the aligner 5 and the
processing station 3.

Further, the pressure P2 in the processing station
3 is set to be lowef than the pressure P5 in the resist
coating units 17 and 19 and the developing processing
-units 18 and 20 in the processing station 3, thereby
preventing the inert gas in the processing station\3
from flowing into the resist coating unit 17 and the
like, which makes it possible to perform the resist
coating processing and the developing processing for

the wafer W in the predetermined atmosphere.
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coating processing and the devel opi ng processing for
the wafer Win the predeterm ned atnosphere. - 48
Furthernore, the pressures P1 to P5 in the respective
areas are set to be higher than the pressure PO in
the clean roomand therefore, it is prevented that
the atnmosphere in the clean roomswich includes 5
inmpurities and fine particles in conparatively large
quantities directly flows into the coating and
developing$Processing system 1l to contam nate the

interior Eqﬂ§¥ﬂﬁﬁ¢rmfﬁﬁuP¥ﬁﬁ@#€$ﬁh@}p?@c%%s?hgthe

t 1. 10 M ,_ the partition plate i's
o e SR U, S A B rapene pressure
oI B, WL Bl SR L0 D L revencea
i nt end ct t shutters 12 and. 62 ar
espottit re srabsbhert A dhe MG Sodp PrigE A udes
and GepuMie/ilay dnde e Ya i seriqp%n?galaa{ﬂﬁ;@]ﬁgrfasrge
in the respective areas is urther suppressed, a

the wfser iWiean die <AL TS Nndd &Y QASHENTE NGith
as | S

at nosphere by each area. The aforesaid inert
suppldes liop igac pracess idy afistent he He M @Mt G he

the humdity thereof are regulated at predeterm ned

t enpémdteniorand e diday,ingiMarde bievidiogianp eridsss ang

the humdity in each area are maintained at the

pr ed6YSt@Mdd t enperature and hum dity, and the wafer

Wcan be processed in the sane 25 condition at all

times. Moreover, the partition plate 10 is provided
between the cassette station 2 and the processing
station 3, the partition plate 60 is provided between
the processing station 3 and the interface section 4,
and the shutters 12 and 62 are respectively provided in
the partition plates 10 and 60, whereby the mutual
interference of atmospheres in the respective areas is
further suppressed, and the wafer W can be processed in
the predetermined atmosphere by each area.

The aforesaid inert gas is supplied to each area
after the temperature and the humidity thereof are
regulated at predetermined temperature and humidity,
whereby the temperature and the humidity in each area
are maintained at the predetermined temperature and
humidity, and the wafer W can be processed in the same
condition at all times.

According to this embodiment described above, the

atmosphere in each area exhausted from each of the
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According to this enbodi nent described above, the
atmosphere in each area exhausted fromeach of the 49
exhaust pipes 75, 76, and 77 is exhausted as it is to

the outside of the coating and devel opi ng processing
system 1, but this atnosphere can be used again as the
inert gas supplied fromthe gas supply devices 70, 71,

5 and 72. In such a case, for exanple as shown in FIG

6, a main exhaust pipe 90 which leads to the

respective exhaust_ pipes 75, 76,and 77 is provided,

and tSH@uh PiRS8&a Mpamd 15 hadexhausted a9 ithels to

't S A RS Fe S dnd 19067 L aming rFegesming

{1 1T o e e P Aaspn 1o (hovieell aanivecns the
xnand . R L £ RSl v Erea g0, 71,
be ruahd s (heopaar b cagts TRE FRapble f glbm 3l #1c. 6,

functd e ief x@ERENGigPwo tmﬁhsteh SHEMES P e tive

can renove the inpurities int at nosphere whi CIt Tun

t hr owgdhas® pAgRECTS.E 47,888  7hNGisderbdlilked,i BekeRflis main

of the filter 91, a device which 20 Can renpve oxygen
ozonexhamisst grighe H0d i%0 madeTRYy HReadriyitifd 4R gas

t he aforesai d atnosphere. Thus, by reusing the

at moSppply eevdessed Ofr h agak W 0f Fhetaelrauin phpemain

75, 76, 77 as the inert gas, the amount of the inert

gas E¥hBEskeRipes il veddie Y lemuqly asequi ereorfilter, a

regul g Ln% t he tenperature can be i )
silica gel filter, a deoxidant filter, or the like and
a fan 92 are provided. Based on the above structure,
the atmosphere which is exhausted from each area is
cleaned and supplied to the respective gas supply
devices 70, 71, and 72 to be reused as the inert gas.
The filter 91 has a function of removing impurities
such as oxygen, and can remove the impurities in the
atmosphere which run through the respective areas.
Incidentally, instead of the filter 91, a device which
can remove oxygen, ozone, moisture, and so on may be
provided to clean the aforesaid atmosphere.

Thus, by reusing the atmosphere exhausted from
each of the exhaust pipes 75, 76, 77 as the inert gas,
the amount of the inert gas to be newly supplied and
energy required for reqgulating the temperature can be

reduced.

In the embodiment described above, the inert gas



reduced. In the enbodi nent descri bed above, the inert
gas - 50 is supplied to all of the areas of the
cassette station 2, the processing station 3, and the
interface section 4, but it can be supplied only to

“the interface section 4. The aforesaid supply of the
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inert gas to the 5 interface-sec®®on-4 and renoval of
the inmpurities from the interface section 4 can
suppress the adhesion of the inpurities to the wafer

' ' |y. bef d f h .
or oceb: P Higkh) €5 FFL brthElabefs FEIEHS asgstte station
e . 0 t s i t .
ond" bl BB Ao sEEgy edett 39, S0 RE s hlErkdEE eotion
and the processidg st ad g§%ct1 ;{)‘ilﬂ%% %9y1l~,ﬁéap Y4 PBakdCsect ion

inert gas to the proces n addition to

the i} erfiRC e feRE-adl 4uppl9est iRd irrhavgasd 1o Qafe

atnosphere is maintained in’the 15 processi’ng station

3 in iMteRfdde d@jidd Y4 And PFOREES] NGf Ofhé NEmE@Ri ¢ 18s from |
and devel oping processing is perfornmed, and the wafer

W canclbe jmiomefses sectivn £ cam sippseder€he adhesion of
I ncidental ly, the above expl ai ned enbodi nent is 20
aboutthéeinmatitiearid dehvelvwpfer Wriovesdiageky shefooé and
the wafer Win the process of photolithography in a
f abr idEehdtr RS Wre PrageediRgicidbrviedlertevimpurities
but the present invention is also applicable to a .

coat i TN d- R i Hpi T THH OkGRRT nn K14eRee ofhexmR? r at es

25 ot her t;ﬁ%{ﬁgf?”{ﬁé"}%gggrgggfﬁgy ggcgugglfgdLgﬁﬁy to the

interface section 4 and the processing station 3. Thus,
by supplying the inert gas to the processing station 3
in addition to the interface section 4 as described
above, a clean atmosphere is maintained in the
processing station 3 in.which the majority of
processing of the coating and developing processing is
performed, and the wafer W can be processed in the
clean atmosphere.

Incidentally, the above explained embodiment is
about the coating and developing processing system of
the wafer W in the process of photolithography in a
fabricating process of a semiconductor wafer device,
but the present invention is also applicable to a .
coating and developing processing system of substrates
other than a semiconductor wafer, such as an LCD
substrate.

According to the present invention, the inert gas
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substrate. According to the present.invention, the
inert gas _ 51 _ is supplied into the coating and.
devel opi ng processing systemto suppress the-adhe3|on
of inpurities at nolecular level 'such as oxygen,
ozone, organic substances, and the like to the
substrate, whereby the 5 substrétle is suitably
processed w thout being influenced by the inpurities,
whi ch nakes it possible to enhance yield. In

par il Apped SHY hd r&a{% Lﬁt]ﬂfﬁd%\ge];o(lﬁirl% processing

i nterface section, the substr I C

. he Substare vifi e 6ot )
P R R A S R R i L

can holsddia M evRar #rd oS r?,”%r{?”t&rldgalxﬁc 7

. . r
is a plane view of a coating and devel opl ng

pr oc estistg e, e Ant0 L haC Qakd G tthd RGNS, whereby the
enbodi nent, and FIG 8 is a front view of the coating

and cabsitaaitey isr sudsably preicyssEdl wilwwoad iy and

devel opi ng processing system 101, as shown in FIG 7,

has &ndiliuescede biyn tivei dimpardasisst,t evhizh stakidsonitlGbssible

for carrying, for exanple, 25 wafers Win a cassette

i nt oMGUENSANCEe Ydgddi-ng and develogiggrf;?ﬁgsslﬂg

o er Wi /BRI 60 1 Foa B Ay N SRS ASETAC es in the

25 pr0betdRng GRPRAShr o LHRL SUBETAFen R G% Mt 1 or
contaminated by the impurities is carried into the
aligner, and the exposure processing of the substrate
can be suitably operated.
(Second embodiment)

FIG. 7 is a plane view of a coating and developing
processing system 101 according to the second
embodiment, and FIG. 8 is a front view of the coating
‘and developing processing system 101. |

The coating and developing processing system 101,
as shown in FIG. 7, has a structure in which a cassette
station 102 for carrying, for example, 25 wafers W in a
cassetfe idto/out of the coating and developing
processing system 101 from/to the outside and carrying
the wafer W inte/out of a cassette C, a processing
station 103 as a processing section, in which various
processing units are disposed in multiple tiers for

performing predetermined processing for the wafers W

one by one in a process of the coating and developing
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perform ng predeterm ned processing for the wafers W
one by one'in a process of the coating and developlng_
- 52 processing, and an interface section 104 for
receiveing and sending the wafer Wfromto an aligner
105 provided next to the coating and developing
processing system 101 are inte 1y connected in its
casing 10la. 5 In the cassette station 102, a
plurality of cassettes C are freely nounted in the

X- di edde®d ilg) and & At tdndidedd ofod nfcﬁ% Ci‘ec,yélvelng

inaline at "predeterm ned positions on a casse

nMountanty sleddifg ¥ % M rdi) 32 G N i gtk h19(5'5 é?row.ded
waf er carrier 107 10 which can be transported In

di r eaieixan tof ther cargdmNtard ddRietsss) k% c(éshﬁ.ng system
X-direction) and the direction of arrangenent of

waf eld Mareuded eigrallly coagsstter] G tits Z4EIREtIoNE. a

vertical direction) is provided to be novable along a
transfer gaxRhe0gassettes sdatignt lHXess phimclitelyf
to the respective cassettes C The wafer carrier 107 .
has &ﬁsﬁleltﬁﬁﬁeﬁt afren dwieed Yomoupdreidorimi ridheal¥-ghinett imfn (in a
t he waf er This wafer carrier 107 is also
st r udC®r é‘é‘d’t Boﬁgoﬁ‘bldérleﬁtd@(n e EIE -t d JankR@ éa@tfkﬁwsaton
nit 13% g hesi.on unit 131 which belong to b1
Uhi  BYEASEaLERRG oL RoE Loty &8 o P HoBeg Table
stat i@ 3 Ik b scrlbeg g .
procesglég stg affe 93 ge%%&gnﬁ t EﬁgggF' aeVF gri§argder 107
a Su@%ﬁ%ﬁt%ahrﬁgsl%gggg% %%d'% p&%@ %ﬁ%ec%g_?? Jee
interface sectlon on t he casset
arrangement of the cassettes (the X-direction) and the
direction of arrangement of wafers W housed in the
cassette C (the Z-direction; a vertical direction) is
provided to be movable along a transfer path 108, and
can get access selectively to the respective cassettes
C.
The wafer carrier 107 has an alignment function of
performing alignment of the wafer W. This wafer carrier
107 is also structured to be able to get access to an
extension unit 132 and an adhesion unit 131 which
belong to a third processing unit group G3 of the
. processing station 103, as will be described later.
In the processing station 103, a main transfer
device 113 as a substrate transfer device is provided
on the interface section 104 side, and on the cassette

station 102 side, three processing unit groups Gl, G2,

and G3 are disposed. In each of the processing unit
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station 102 side, three processing unit groups Gl, @&,
and G3 are disposed. In each of the processing unit -
53 groups Gl, &, and G3, various processing units
are disposed in nmultiple tiers. Afirst processing
unit group Gl is disposed on the front side of the
coating and devel opi ng processiddg system 101, and a
second 5 processing unit group & is disposed on the
rear side of the coating and devel opi ng processing

Chor SEEERELS1 7Tk ﬁﬁ%?%?r??{%?fﬁn%%'&giﬁr%?éf ke e

h
i cheaPeolsabe s LrieTe 5o B EE R APe GrbIpg unie
Gl, G@ouﬁn@1G§SaHQS EEdbSn ?ﬁ%C&E?%Q 53R 21 %ﬁ Foatlng

al so"carry the waf e i nto/out "0 proceSS|ng u

grouQﬁdcﬂeVGEQP@hgepﬁbeesgh%§0§?§tbﬁ hlg 'ﬁhﬁrfaglrs

section and w descri be ter ‘I'n"the
procpestcegstingt ugieugrehp EergxﬁEBb%seaSo%hQW@ E@ar side
FIG 8 and FIG 9, resist coating units 117 and 118

for ofathagcoheingf end\evehopihgsipsbeeekihigoBys@ef 101,
two-tiered fromthe bottomin order. In the second
proc¥dthng thirdgpvapesgingdeunlitpgmgupr Geeshiergbekive®n. The
20 119 and 120 for perform ng devel opi ng processing

for MakR WapRFLQradevicexpbduranpreceysihg wafer W into/out
two-tiered. fromthe bottomin order. In the third
proc%ngﬁﬁlﬁﬂ?tPr@?Eﬁﬁlﬁs upiggorhaghuare dieppeed in the

f th f th
RanckF 8reERErS 1941 FoprB88niTnciag ABRCGROATEr BRBLL Ps

of t88s&£8h88 $RLEE O0nd can also carry the wafer W

into/out of processing unit groups G4, G5 which are
disposed in the interface section and will be described
later.

In the first processing unit group G1, for example
as shown in FIG. 8 and FIG. 9, resist coating units 117
and 118 for coating the wafer W with a resist solution
are two-tiered from the bottom in order. 1In the second
processing unit group G2, developing processing units
119 and 120 for performing developing processing for
the Wafer-W after exposure processing are two-tiered
from the bottom in order. In the third probessing unit
group G3, a -cooling unit 130 for performing a cooling
processing for the wafer W, the adhesion unit 131 for
enhancing adhesion properties of the resist solution _
and the wafer W, the extension unit 132 for making the

wafer W wait, cooling units 133 and 134 for cooling the
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and the wafer W the extension unit 132 for making the
wafer Wwait, cooling units 133 and 134 for cooling
the 54 wafer Wafter the devel oping processing, _
post-baking wunits 135 and 136 for performing heating
processing for the wafer Wafter the devel oping
processing and the like are; fod exanpl e,
seven-tiered fromthe bottomin 5 order. The
interface section 104 includes an area S1 before

[ ich f h processi ng unit r ou .
ﬁ;??%%Egr}?rg?%%ﬁe% egd%?%hfggfﬁbiyir¥;evisg arjﬁi%é%ang
r . )
irLoette 23 MRS G Bt BRI A Bl o
i f u Al n
br oo he SRl ROadtel Shal AR i HEHIN] Mid Ehe

second kel aref, ekodevkampdes dietiRAstderdd Hm AR pottom in

atnosphere in the area Si before exposure and an
at mospdere in the area S2 after exposure are shut off
by a partition plate 142 so that the atnobspheres in

the areaTht Hefrerdaexpeedtdodnd ouhea yleAed? A tffea S1
exposure are nade to be different fromeach other. In

t he befiore pxpoessengnuwhichr ahe Gburttr p2@cesaiplee undt
cooling unit 150, extension units 151 and 152 for
moungtAYPt 4 havapg\wabéiost &heomade procsessdingg undnd and a
tenponariI% making it wait, heating/cooling .
proc&dEPhgWaRPFsCa551e15440185 aafdrets trpREEAKEACUice are
in ELG9) for _heating the wafer Wbefore exposure 25
pr008§§Pﬂéepn Bpge?ntgr93p5?ifgtSISSFPQﬁPrﬁanh@thh the

reSi§Efth processing unit group G5 having a second thermal
processing unit and a second wafer carrier 141 as a
second transfer device are disposed. Further, an
atmosphere in the area S1 before exposure and an
atmosphere in the area S2 after exposure are shut off
by a partition plate 142 so that the atmospheres in the
area S1 before exposure and the area S2 after exposure
are made to be different from each other.

In the fourth processing unit group G4, for
example, a cooling unit 150, extension units 151 and
152 for mounting the wafer W before exposure processing
and temporarily making it wait, heating/cooling
processing units 153, 154, 155, and 156 (PREBAKE/COL in
FIG. 9) for heating the wafer W before exposure
processing in order to vaporize a solvent in the reéist
solution and thereafter cooling it to a predetermined

temperature, and the like are, for example, seven-
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solution and thereafter cooling it to a predeterm ned
tenperature, and the |ike are, for exanple, seven 55'-
tiered fromthe bottomin order. The aforesaid
heati ng/ cool i ng processing unit 153 includes, as

shown in FIG 11, a disc-shqped5 ot plate 158 for

heating the wafer Wand a chill “plate 159 which 5

noves to a position above the hot plate 158 and

receives the wafer. Wfrom above the hot plate 158 to

cool tilered &rbaseheabbetdm3lin Rgigde.its casing 153a.

The waf er W undergoes heati ng/cooling processing in

the sameThei bfoaesaidohslart ingy ddudriely deeriess iherummit 153
10 budget which is given to the wafer Wby the heating
constiagfludesci denshbivp, inh&IS.r Udt,ukes iskc~shapeidiéiot plate

'heatin%/cooling processing units 154 to 156 are the

sanel5P¥héori heatiwagetheawaifer Wi@nds astchidtlupddtieo 15@ which
15 novable in the X- and the Y- direction (in the top

and mBH?FoﬁPdﬁrB@FPéhoanébQVﬁ dhe hed pdftedilib8ciaingh

in FlIG and the Z-direction (the vertica

dlreE?FSﬁyesaﬁBetﬁafBE Wo?ﬁ?@b?@?vﬁ the GOISP?QGS 388 to
d n ax an o .be
B LR D ol od e
rQcessing .uni roup .G4
o potPBruaRic 8 hRELOHEE neBlRGIRBT NG brficrtBdsy in the

and a t 0 a h I
i T Ly
cool baggeBi whibh. 18X§eHehOBoURhES whEerafdpyb2nkOheat ing

constant. Incidentally, the structures of the other

heating/cooling processing units 154 to 156 are the

same.

The first wafer carrier 140 is structured to be
‘movable in the X- and the Y- direction (in the top and
bottom direction and a right and left direction in FIG.
7) and the Z-direction (the vertical direction), and to
be rotatable in the O-direction (a rotating direction
around a Z-axis), and to be able to get access to the
various processing units which belong to the fourth
procéssing unit group G4; a peripheral exposure unit
157 and the aligner 105, and to carry the wafer W to
each of them.

In the fifth processing unit group G5, for example,
a cooling unit 160, extensibn units 161 and 162 for
mounting the wafer W after exposure processing and

temporarily making it wait, heating/cooling processing
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mounting the wafer Wafter exposure processing and
tenporarily making it wait, heating/cooling processing
56 units 163, 164, 165, and 166 (PEB/COL in FIG 3)

for heating the wafer Wafter the exposure processing
and thereafter cooling it to afﬁéedeternined
tenperature, and the |like are, r exanpl e,

seven-tiered fromthe 5 bottomin order. The
heati ng/ cooling processing units 163 to 166 have the
same witectiengs 4,0 et 4Ha thes qgﬁﬁﬁ@cbﬁ in FIG. 3) for
heati ng/ cool i ng processing unit 153. The second wafer

car r imatli4ly ithes Wafdrneh ide [tad Yerdpbddife P8&SH thg and
10 first wafer carrier 140, which is structured to' be

- abl e thexregefit eac cerd imy tite teard Pred¥anastiddy tehpsrature,

which belong to the fifth processing unit group Gb

and tansl tdle dridke B)%, divd texanple), tdevewmfteiendd of 1@ag the
of them Between the processing station 103 and the

15 i fodtoacdnsegdesn 104, a partition plate 170 is
provided. By this partition plate 170, an atnosphere

of the pridtedQaldngd/QeVninDPragessing niterksdbfto 166
the .interface section 104 -are shut off from each

ot heMaVerthen, §ame, stirugtuzes, sithy dhyat, o1 the saforesaid
I ovi dn the 20 partition plate 170 at a position
gppo%’i %gltng/tcﬁgll&?{)gﬁﬁcﬁ?s 1% angdy ]g’r?d' 18he,fecand wafer

bel opg 49 &thg 4;12 ?”St %trerCQ:‘ﬁ LiriiaFcr g.g'; gc“of &%l% Zaofotr%asta id

the main trans evice gets a

The area ofaer,ratsa¥, Jad, WhEH i STEIREed Bk able

st at iten @3 acteskN@o"@he various processing units which
belong to the fifth processing unit group G5 and the
aligner 105, and to carry the wafer W to each of them.

Between the processing station 103 and the

interface section 104, a partition plate 170 is
provided. By this partition plate.170,'an atmosphere of
the processing station 103 and an atmosphere of the
interface section 104 are shut off from each other.
Further, a first transit opening 171 is provided in the
partition plate 170 at a position opposite to the
extension units 151 and 152 which belong to the fourth
processing unit group G4 so that the main transfer
device 113 gets access to the extension units 151 and
152 to carry the wafer W into the area S1 before
exposure from the processing station 103. Furthermore, .

a first shutter 172 for freely opening and closing the

first transit opening 171 is provided in the first



a first shutter 172 for freely opening and closing the
first transit opening 171 is provided in the first 57
transit opening 171, and the first shatter 172 is
opened only when the wafer W passes through the first
transit opening 171 and closed at_all other tines. A
second transit opening 173 i3 pFHVidéd inthe 5
partition plate 170 at a position opposite to the
extension units 161 and 162 which belong to the fifth
pr oceg3inB4 tUbplendhdun 788 Sad hale tﬂer_&a's'hakft%flsgefz i
device 113 gets access to the extension units 161 an&
162 tpenadr pnllewhehet e watfert he psdes MDA first
10 103 fromthe area S2 after exposure. Furtheérnore, a

seconhdanbitt epehifigf a7 1f aed vieped Bd and Jrosing ks .
second transit opening 173 is provided in the second

transit opesiecgnd73raamsd tt lopexeiaend Khais @iroviddd in the
opened only when the wafer Wpasses through the second

15 t pansiitiopepilagel130ant @l posdtdonaldppoishite ttiorahe

The aligner 105 for subjecting the wafer Wto
expoSHLENELBBeYBLkg 161prBdi d6@ Which befliomgi moethaecEifth
section 104. The aligner 105 is seal ed by a casing
105aPT8FeERand| FRAEr 9X68P SRd SPs tdatydher 8@ ino tangifies

to 2Q_str.i trol h in th i,
105, deBibbnisd GOPPLRGrROsnER, hcL Ptene ia, piRg 1@ and

mafeig¥VE%28?§L93thgtgégggewsﬁé&%ogg%g%rbgkgﬁégg station

al i gn rovi on't ar

casi noe THEGHCLRS AP6n PP TSR SABPENRR CofyPtnidlipe. o

and s&esh@0shBetbransht f@PERrBR1y opening and closing the
secopd transit opening 173 is provided in the seéond
transit opening 173, and the second shatter 174 is
opened only when the wafer W passes through the second
transit opening 173 and closed at all other times.

The aligner 105 for subjecting the wafer W to
exposure processing is provided next to the interface
section 104. The aligner 105 is sealed by a casing 105a
of the aligner 105, and is structured to be able to
strictly control an atmosphere in the aligner 105.
Further, a transit opening 175 for carrying the wafer W
from.the interface section 104 into the aligner 105 is
provided on the area S1 before exposure side of the
interface section 104 of the casing 105a, and a shutter
'176 for ffeely opening and closing the-trahsit opening
175 is provided in the_trahsit opening 175. Furthermore,

a transit opening 177 for carrying the wafer W from the



175 is provided in the transit opening 175.

Furthernore, a transit opening 177 for carrying the

wafer Wfromthe - 58 aligner 105 into the interface
section 104 is provided on the area S2 after exposure
side of the interface section 4 of the casing 105a,

and a shutter 178 for freely oé%%ing and cl osing the
transit opening 177 is 5 provided in the transit

opening 177. A first gas supply device 180 and a

secong r SURP! I tdPWHE e Af £cé ESOSELdY € Y4 (}g, provided

provi ded above the area Si before exposure of

| nt erdracshes etd L1521 Ot e b aho¥eré Nei dd &5 Thaf iffet ffce
exposure thereof, so 10 that the inert gas can be

i ndi Welttaldry 1up@f athd reaBindel 654 sStagdsa Sder 178 for
device 180 to the area Si before exposure and from

t he samwily ggemsupplandeldiceidglthe tidwes ol ephitind tET7 is
exposure. The gas supply devices 180 and 181 each

i ncl rovwldes Hrurtdig dirasfs ieqppenimg tHe. i nert gas
supplied froma supply source not illustrated or the

‘like to pebietsl AafeEuRMErdeviee ahl0 hamd it tsecend gas
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ULPA filte%f.180a and 18la for renoving fine
par t iISURRLY feviGe i1fdr AraLeskReihiekhonqierded above the

o s SR A TSR L 20
to t d th ft
AR Ny S TR T, o

ne, ML IYERGL (B % IR AARLLY QU ded o

t enpaid Wrigstf ddie supplly @RSvice 180 to the area S1 before
exposure and from the second gas supply device 181 to
the area S2 after exposure.

The gas supply devices 180 and 181 each include a

function of regulating the inert gas supplied from a
supply source not illustrated or the like to
predetermined temperature and humidity, and ULPA
filters 180a and 18la for removing fine particles in -
the inert gas, so that the inert gas which is cléaned
and the temperature and humidity of which are regulated
by each area can be supplied to the area S1 before
exposure and the area S2 after exposure of the
interface section 104. Particularly, the second gas
supply device 181 is set to supply the inert gas with a
temperature lower than the temperature_of the inert gas

supplied from the gas supply device 180 before exposure,

and hence there is a temperature difference between the
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supplied fromthe gas supply device 180 before

exposure, and hence there is a tenperature difference
between the - 59 atnospheres in the area S1 before
exposure and the area S2 after exposure. A first

exhaust pipe 182 and a second eﬁ aust pi pe 183 are
respectively provided underneatii"the-area S1 5 before
exposure and underneath the area S2 after exposure,

and each of themis structured to be able to exhaust

the attimespheres Anedtle ared ST/ eXgurd¥dd 33% area
which is supplied fromthe respective gas supply

devi &@s af8@raestpb8iirient o the respective areas 10

passes each area to be exhausted fromthe respective
exhaust piRpefsirkd2 exchubd3 piped g Wnd i S et asxhaust pipe
oxygen, basic substrates, vapor, and so on in the
respé@B|@éeareapeataveéwopewvﬂdeuewﬂderﬂaaﬁhxﬂhdlarea S1

at nospheres in the respective areas clean. Further,

the Peigressupesurer padapagdegneadhoitdeeyyesurse iafter
controlled by regulating the supply anount of the
|ner?x§9§“FFOnﬁn@h§aFPr§% §§§m5&§pﬁﬁrﬂ@ﬁU§§d1$@ bgndble to

t he ssure he a ea S2 after exposure is
%&ﬁ%ﬁgatb ea%

cont WQ?P gt e §9§BI9r§ﬁuun?hSFefﬁ§er the
d O supply device 181 a
LPgaePErnl pressaﬁéggupgggﬁ FF?@F he N&fFP%Etlve gas

Procgy dieggaehbtﬁﬁefaﬂﬁy1ﬁﬁ'iﬂt th%e @fé%lve MNeas

coatin evel opi ng procéssing sy

struphdced aheyeapkh! tBeb@(@lxﬁ'aBEQed2§r§ﬁlf Uhe HRPdADve

t he processing of the wafer
exhaust pipes 182 and 183, and impurities such as
oxygen, basic substrates, vapor, and so on in the
respective areas are removed to be able to keep the
atmospheres in the respective areas clean. Further, the
pressure in the area S1 before exposure is controlled
by regulatihg the supply amount of the inert gas from
the first gas supply device 180, and the pressure in
the area S2 after exposure is controlled by regulating
the supply amount of the inert gas from the second gas
supply device 181 at predetermined pressures,
respectively.

Next, a process of photolithography which is
performed in the coating and developing processing
system 101 structured above.will be explained.

Before starting the processing of the wafer W,lthe

inert gas which is regulated at predetermined

temperature and humidity, for example, at 23°C and 45%



10

15

20

25

inert gas which is regulated at predeterm ned -
tenperature and humdity, for exanple, at 23C and 45%

60 and is rid of fine particles is supplied into the

area Si before exposure of the interface section 104

by the first gas supply devlceG%SO. Further, the

inert gas which is regulated at’,” for exanple, 15C and
50%and is 5 rid of fine particles is supplied into

the area S2 after exposure of the interface section

104 andt he riacedd raae paRfie1¢eViice skph1 iENntd) the area
atmosphere in each area is replaced with a clean

at nospheegotret exposdieniofg thEd Untdrfadldedsidl W4 by the
particles, oxygen, 10 basic substrates and so on, and

the tfemper ghsr suppdiydeevtice amsea SPusthet,expesihertsSgas
made | ower than that of the area S1 before exposure,

and whiishstist eegulafreidnidi, ndort lexaagpfltesr .19%r andas0% and is
pressure Pl in the area Sl before exposure, a

pres¥afeob2 finet pariicdes? igf sappls esk dodur dhearmdrem S2
pressure P3 in the aligner 105 are set so that these
have23tPE| §XPESYREpOSf The>pntpr facke s@REiqgn dWdniiynghe

t he atnnsHhere i nsi interface section 104 from

t.he .
f1 owPgeP tSthEUBngnQﬁ%ige. ﬁ&r;hSP?ng 528§§mpépbﬁre in
[ [ iich,the, coati an
deverasingrBRotksLehdegie: sntior rl%ah assbrnerenato
oo SoUEh<h08 1 ABSPAESEY BuEh L8 TRt Pehygen,
eXpOEHéQc_sﬁBQtPE€§§UEﬁdP§oiBnﬁhﬁnﬁlkﬂ%egégg%fd%ure inside
pressure inside the cassette station 10Z, and a

pressueearaai g2 hiice25eRpesasel 18 mhakl AowkI3 thEheeRY of

“preventing the

the area S1 before exposure, and this state is
maintained thereafter. Here, a pressure Pl in the area
S1 before exposure, a pressure P2 in the area S2 after
exposure, and a pressure P3 in the aligner 105 are set
. so that these have a relationship of P3>P1=pP2, thereby
preventing the atmosphere inside the interface section
104 from flowing into the aligner 105. Further, a
pressure PO in a clean room in which the coating and
developing processing system 101 is disposed is set to
-be lower than the pressure Pl in the area S1 before
exposure, the pressure P2 in the area S2 after.exposure,
the pressure P3 in the aligner 105, a pressure inside
the cassette station 102, and a pressure inside the
processing statién 103, thereby preventing the
atmosphere in the clean room which contains impurities

and fine particles from flowing into the coating and
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atmosphere in the clean roomwhich contains inpurities
and fine particles fromflowng into the coating and
61 - devel opi ng processing system 101 directly. Then,
the processing of the wafer Wis started, and in the
cassette station 102, the maferegarrler 7 first
renoves one unprocessed wafer W konTthe cassette 5 C
and carries it into the adhesion unit 131 of the
processi ng station 103. The wafer VV coated with an

adhe e 1108 IO e s % phancing
an adhe5|8ﬁ’pfgégity W t the reS|st SO ut| in the

adhesi on whdn,1%he igrodesiarid ask i tHo ﬁi‘ﬁeﬁ@@'ié‘%%éed
130 by the main transfer device 113 to be cooled to a

pr edener innethe emperaty etather aafzerchd e fdf FaWisr 7
carried into the resist coating unit 117 or 118 to

underfgasa megioyescoar ngprocesesssi ngfcthen fridie thf &fassette
Won which the resist film1l5 is forned is cqrrled

i nt 0Ct R@decaEAdiESN iniinto5ther athesilpn tund tndi3l of the
transfer device 113. At this time, the first shytter

172 P§°F§ﬁ§dP3rFF9téS§né83bo carry the wafer Winto

the extensjon unjt 151 or 152, and the first shutter

172 is cl ?r"sh@d 5 W'Zé’qaﬁ%é”&rlbé“sfddlﬁw fermdvsﬁvﬂreclng
in the .atno r pt cl ean, the wafer IS
carp?g%gFrg%thﬁg E@E@ EP Anclpg &n pshesion preperty
heat [ 0 uni_t 54,. 155,

(PrOgAiey e 285 1BE08BTRL 18 T ch2S aahetionorinid 1510 1
proc@%%k@@d“@h%ol§ﬁe ggol%ﬁg Mt 93008% themdSA t¥nster

and the cooling
device 113 to be cooled to a predetermined temperature.

Thereafter, the wafer W is carried into the resist
coating unit 117 or 118 to undergo a resist coating
processing. Then, the wafer W on which the resist film
is formed is carried into the extension unit 151 or 152
by the main transfer device 113. At this time, the
first shutter 172 is temporarily opened to carry the
wafer W into the extension unit 151 of 152, and the
first shutter 172 is closed again.

In the area S1 before exposure in which the
atmosphere is kept clean, the wafer W is carried from
the extension unit 151 or 152 into the heating/cooling
processing unit 153, 154, 155, or 156 (PREBAKE/COL in
FIG. 10). 1In the heating/cooling processing unit 153,
154, 155,.or 156, the heating and the_cooling
processing is performed. Here, heating processing and

cooling processing are not performed in the respective
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processing is performed. Here, heating processing and
cooling processing are not perfornmed in the respective
62 wunits provided individually, but the heating
processing and the cooling processing are perforned
in the single wunit such as the giating/cooling
processing unit 153 or the IMke’so fthat the tine
required fromthe heating 5 processing to the cooling
processing for the wafer W can be kept constant at

al | tiiees FYM@iHé@kﬁ?di\F‘dtﬁ’é’ﬁﬁ bl gyt O REKEeL b .
t hermal budget which is g%ven t% _the maferevvg§g processing

heat i £1gd ttiee seo® iRy \mbéwiﬁgswégﬂ)éﬁfomé&ffn WhdOsingle
Subsequently, the wafer Wis carried fromthe

heat i ungi t£ cl @ Ga sprichee Sse angi nif ¢od bdng 1%ﬂocé§§in@ruﬁ§§ 153 or
into the peripheral exposure unit 157 by the first

waf ertivar¥iler siolChaAf tighe at jxee | pheuitedoftomntioé hd&ting
wafer Wis exposed in the peripheral exposure unit

157, BEpqeRsind dro Whie aoahbigrprocessimg &br guee Wdber W
through the transit opening 175. On this occasion,

the stARthe kepts qansgpdHeamil hhelnehe whaieh makes it

carried into the aligner 105, the shutter.176 is |
cl 03&0%@13?]& @ fake The,hermgbrbudget vhich sisfgiven to

t 20 f [ osed_accor di to a )
o coud WL bl ERE A RS Bhbiodh e cspapective
IS ug&gk%#g whe resist film and the chemcally
itTredr

anpl _e§ist contains a basic polynmer which is

neChor) oA R D HE L0 80 LB e

generd£y ind¥esdIoMy igkdddasilfy unit 153, 154, 155, or 156
into the peripheral exposure unit 157 by the first
wafef carrier 140. After a peripheral portion of the
wafer W is exposed in the peripheral exposure unit 157,
the wafer W is transferred to the aligner 105 through
the transit opening 175. On this occasion, the shutter
176 is opened and when the wafer W is carried into the
aligner 105, the shutter 176 is closed again.

Next, in the aligner 105, a resist film on the

wafer W is exposed according to a predetermined pattern.
A chemically amplified resist is used for the resist
film, and the chemically amplified resist contains a
basic polymer which is insoluble in an alkaline
‘developing solution used in the following developing
processing and an acid generator. As shown in FIG. 14,

in an exposed portion of a resist film 100, an acid

(H+) is generated to cause a catalytic reaction. The
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in an exposed portion of a resist film 100, an acid
(H+) is generated to cause a catalytic reaction. The
63 wafer Wafter the exposure is carried out of the
aligner 105 through the transit opening 177 by the
second wafer carrier 141. At this tinme, the shutter
178 is opened and when the waf &8 WTs carried out of
the 5 aligner 105, the shutter 178 is cl osed again.
In the area S2 after exposure in which the

TSP, kP A BRI BRI, the

mai nt ai ned c ean,

h iy 16
167 BREVAER' 108 PhECHSH ?%eﬂ%%épé@%é%&aﬁﬁﬁﬁ B3 the
pfOCSéébHQ @&kef EQ%r?éPO Yqe %90€ﬁ§é“91m@ dHﬁeOéHSEter 178

B which is heatl ng after e exposure proces

the iﬁlQpéﬁeah&hﬂahhéndtﬁéu%ﬁ@e&owsﬁbnﬁhﬁkgeghSut of the
catalytic reaction in the exposed portion an

protetiyuergiosp tRe shateeri nggaibydnexkl dgayn.of
the basic polyner is cleaved. Thereby, the exposed

portion hacthesagsehuBbeaifterhexpblsalrend ndehaldpithe

solution, and an unexposed portion remai ns insol uble

i n themperabtureeidemaliopangedolowi and Hheeatmobpheeal is

reaction 20 nodel of the chemcally anplified resist

mhenmaibtaléﬁénﬁleanvtthbawaéepoWyWErCasraepohyVDnyhe

phenol |$ ?homn as in the followng. ~-CH CH 49--
GOQ%E?S ?2°€§§§Qm€£EmFﬁ 168, Obs &, CLEPRPE 166

(PEB/COL in FIG. 10) to undergo heating and cooling
processing after the exposure processing in due order.
In PEE which is heating after the exposure processing,
the acid is thermally diffused to stimulate the
catalytic reaction in the exposed portion and a
protective group for protecting a hydroxyl group of the
basic polymer is cleaved. Thereby, the exposed portion
becomes soluble in the alkaline developing solution,

- and an unexposed portion remains insoluble in the
alkaline developing solution. Here, a typical reaction
model of the chemically amplified resist when, for
example, its basic polymer ie a polyvinyl phenol is

shown as in the following.

{—CH—CH& N '%CH-CHZ—%—
@ | Z @ " +(CH,)C=CH,+CO

O"C-O-C(CH3)3 OH
Subsequently, the wafer W is carried from the

heating/cooling processing unit 163, 164, 165, or 166



O Subsequently, the wafer Wis carried fromthe
heati ng/ cool i ng processing unit 163, 164, 165, or 166
64 into the extension unit 161 or 162 by the second
waf er- carrier 141. Thereafter, the wafer Wis carried
out of the extension unit 161 or 162 by the main
transfer device 113. On this o&basion, the second
shutter 174 is 5 opened and the wafer Wis carried out
of the aligner 105, and then the second shutter 174

i's Cl?%Sdt gaEQtenEE Beﬁba%riﬁﬁh%rWQ%%r ?’ e sppond wafer -

transterre eve Oopi Ng "procéssin
120 EQrQE@?rgQI deﬁﬁé?@éﬁ@eProﬁﬁésﬁggeﬂng égschgwgd'But of
FI G the 10 exposed porfion is renove

pr edeher BkBedsGonCuntitPabieor 158e piRidle Waalf [ @rani&er
devel oping processing is transferréd to

post degkceg1uBi.t dB5thDE dSGas DoRe ﬁﬁé?ggcoﬂﬂdshutter 174 is
subsequently, transferred to the cooling unit 133 or-

134 ppehedcentetiheowafdb Wr édetatrmiiedd oudmpdr &her @ligner
Then, the wafer Wis carried into the extension unit

132 &P5yhandhthenptbeesserngd shuttgrodfjdand rdosededgain.
to the cassette Cin the cassette station 102 by the

waf er car?P@FeféﬁerThéheawéiérpWbd@s§r@m@ﬁaﬂn§§ &o the
“successi ye photolithography Erocess According to

t he SF¥BLPRERE Bé§€FF5é89aBBV§ 1 ﬁe°r|ﬂéﬁtt@a§nd§r90
suppl,ied,to.the area Si. before exposure the first

gas SEBELYPHRG: B §°E85518ﬁdaf‘ﬁe GEOBEHEr & KGend Sar he

R T R R
circuit pattern. The wafer W after the developing
processing is transferred to the post-baking unit 135
or 136 to be heated, and subsequently, transferred to
the cooling unit 133 or 134 to be cooled to a
predetermined temperature. Then, the wafer W is carried
into the extension unit 132 of the third processing
unit group and returned to the cassette C in the
cassette station 102 by the wafer carrier 107. The
above process completes a successive photolithography
process.

According to the embodiment described above, the-
inert gas is supplied to the area S1 before exposure by
the first gas supply device 180, and.the atmosphere in
the area S1 before exposure is exhausted.by the first
exhaust means 182, whereby the impurities such as
oxygen, vapor, and the like in the area S1 before

exposure are removed and the area S1 before exposure
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oxygen, vapor, and the like in the area Si before
exposure are renoved and the area S1 before exposure
65 can be maintained in a clean condition. Therefore,
from the heating processi ng (PREBAKE) i medi ately
before the exposure processing6 ntil the exposure
processing, the wafer Wcan be transferred in the

cl ean atnosphere, 5 thereby preventing the inpurities
from adhering thereto. Especially, after the heating

proceas be akihainedl eh ﬂ/@&éﬁﬂ‘Hbddf%ﬁﬁﬁ'sﬁhﬁkbgbké from
formed, the inpurities are likely to adhere onto the

mafethé/haadlngfptbeesﬁﬁhblRmﬂiﬁﬂﬁﬂ%fqmmédﬂH%éMy‘HéfUre the
in the exposure 10 processing, there arises the

. posselpbsuyet pabcebe ingxpasile theoexpRistgd privdiessing, the

preferably perfornmed because the inpurities absorb

ener Ypfelr W ravebebsaansfetdred |linkd&hehicdleans atxedphere,

t he exposure. However keeping the area Sl before
exposheseby PﬁéVPﬁFéﬂﬂa@gesé@pudﬁtﬂ@sld¢0mh@@mgrxnm dthereto.
the wafer W passes imedi ately before the exposure

processi n§SPRCAadl¥an adssd tiheh heat ings prasessing of the

Su  SBPSE LB Py HBaS ﬁmﬁﬂeﬁfre%tﬁr?ﬁ%ﬁ%s%o%%:dy. &€ of

h

e ERGEAELES, 2o TheRULEN po “frfen%maz.t et by, and
I'S iEOEBSr1mﬂﬂri€§%§egﬁﬁnge Ot%@ewhgg 1%§the exposure

beconmes nore signiticant hence t | aser beam

Wi t hptBeesshagt etné@éebﬁmgba the' pe%3TRig 1t (A%t The

nor e effectlve(y used. 25 NbreoveP t he |ne&? gas is

SUDpékpdsthtbQoaé§§1§§ is not preferably performed because
the impurities absorb energy of a laser beam or the
1like which is used in the exposure. However, by keeping
the area S1 before exposure of the interface section
104 through which the wafer W passes immediately before
the exposure processing in a clean condition as
described above, the exposure processing of the wafer W
can be suitably performed, which contributes to the
yield of the wafer W to a great extent. Further, as the
wavelength of the laser beam used in the aligner 105 is
shorter, an influence due to the impurities becomes
more significant, and hence the laser beam with the
shorter wavelength, for example, 157nm is more
effectively used.

Moreover, the inert gas is Supplied to the area S2

after exposure by the second gas supply device 181, and

the atmosphere in the area S2 after exposure is



10

15

20

25

after exposure by the second gas supply device 181,
and the atnosphere in the area S2 after exposure is
66 exhausted by the second exhaust pipe 183 so that
the atnosphere in the area S2 after exposure can be
maintained in a clean condition, . simlarly to the area
S1 before exposure. 5 Especially, when the chemcally
anplified resist for formng the circuit pattern by
the catalytic reaction of the acid is used on the

waf erexfVaustedadyd thies sdeanid aididt giffe i1irdd idfat the
(such as basic substrates) adhere to the wafer W

af t eratmoasphere it phecessiang?2 Hofwrerexpgysdeee @diyg Bde

area S2 after exposure of the interface section 104

t hr ooghindtaiigled: e anaflean\Vqrashissi dnynedineitlednl yafterthe area
t he exposure processing in a clean condition as
desciSlod¢ frey @xpoisaredeact i vati on of the acid can be
prevented and the 15 foll ow ng devel opi ng processing _
can be pr dishessiallypemhameddie Mhaemiaally Rmphicftedagesist
is supplied to the respective areas by the individua

gas pIhP THRGc fae &ﬁfqﬂi§zBQ£$Q§nlﬂﬁ(ﬁhQEaﬁEﬁﬁ%¥fﬁm

the area,S2 after . 20 exposure are sh of f from ea )
ot heR Sy RS B HE: Lo iy QiSEb O Phep afatidte i acid
i nterfer . e . spheres. ,i.n. the respective

ar easlscg%%%g:lgaéc%gntléfgfﬁ%an pé“trr%slp Ter'&S'Pedn i 1%

{he Leeciid \abafereAt P nd MR B Ll R AR S

efore exposure and the area 25 S2 after exposure.

Ther @iy ssting .at HBREREF§SbyNkEBBing the area S2 after
exposure of the interface section 104 through which the

- wafer W passes immediately after the exposure

processing in a clean condition as described above, tﬁe
deactivation of the acid can be prevented and the
following developing processing can be preferably
performed.

Moreover, the inert gas is supplied to the
respective areas by the individual gas supply devices
and the area S1 befor exposure and the area S2 after
exposure are shut off from each other by the partition
plate 142, so that the mutual interference of the
atmospheres in the respective areas can be prevented,
and atmospheres peculiar to the respective areas can be
maintained in the area S1 before exposure and the area
S2 after exposure. Therefore, the atmospheres in the

- wafer route before exposure and the wafer route after

exposure in the interface section can be controlled
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waf er route before exposure and the wafer route after
exposure in the interface section can be controlled 67
- individually. Especially, the second gas supply
device 181 supplies the inert gas the tenperature of
which is |ower than an ordinary-tenperature, and
hence the area 5 S2 after exposure can be nai ntained
in alow tenperature condition. Wen the aforesaid
chemcally anplified resist has such a property that

t he ipdiwvédualéygroup thereof for protecting the
hydroxyl group of the basic polynmer initiates an

el i mi nat i speC¢ieddoti dheer@romd das syutiplar ydevice 181
tenperature, the elimnation reaction of the ) )
pr ot ¥PPLdegr §hp pPEeFite 986s then tenparatarrenofumigh He
transfer of the wafer Win the area S2 after exposure
when 1PWETt ERPBr APuPEddPALNe LERPRESTNE e AR Rengeedhsp area

after,_exposure is higher than 15 the ordi.nar

LenpERaParE” BEPOFHECOrPR Ret MEANEEABRc D & Jote

protective _group duri.ng the ans% [ o% the .wafer W

can SenPRRrBrEEIcEYatELsba nTAEP: HG® JRcar €821t pRpmicat1y

.expoamg)iiﬁf@ea Eg‘é’ik%"ﬂ%f%a‘s%% %Og%ge ¥t 43P €.

i n heating processing after exposur B, It 20 is

possPQb%eEh@betB%oﬁﬁt%hEEber%%%IbQBﬂ@EﬂﬂH%3%Héjﬂ_ roxyl

- accelerated abruptly to nmake the elimnation reaction

of tgeoRpObECthee bakadp pplYdiees S nitaRedsy anvkarigihation

pol arity changes in the exposed portion and the

unexpeaedipar even tiethef ozddnaeyc aempeiradturi)erdieor e,

25 the circuit pattern can be satisfactorily forned

and elimination reaction of the protective group progresses
on the wafer W during the transfer of the wafer W in
the area S2 after exposure when the temperature of the
atmosphere in the area S2 after exposure is higher than
the ordinary temperature, but the elimination reaction
of the protective group during the transfer of the
wafer W can be inhibited by maintaining the area S2
after exposure in a low-temperature condition. For
example, in heating processing after exposure (PEB), it
is possible that the catalytic reaction of the acid is
accelerated abruptly to make the elimination reaction
of the protective group progress properly, whereby
polarity changes in the exposed portion and the
unexposed portion thereof can be completed. Therefore,
the circuit pattern can be satisfactorily formed and

the subsequent developing processing can be suitably

performed.
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t he subsequent devel opi ng processing can be suitably
perfornmed. - 68 Both of the first gas supply device
180 and the second gas supply device 181 have a
function of regulating the tenperature, and hence the
area S1 before exposure and_thﬁSa rea S2 after
exposure can be 5 respectively I ntai ned at
predeterm ned tenperatures. The pressure Pl in the
area S1 before exposure and the pressure P2 in the

area S2 afgoth @Pany & it Sfis Pl | eicd hegy tdd the
pressure P3 in the aligner 105, so that the

at nospkends gas shepdyeadeSidecfl@le my sUrfimitd o) oM

the area S2 after exposure can be prevented from

f | owireguilatdnghéheal tempera@®mrien wWnd hdrve athe spieer 61

is strictly controlled. It should be noted that an
exanpeéost ekposygirsodngetheacamadiS?y afdethexposse® can be

i nvention has been 15 expl ained, but the present

i nveREPBRCEIVRAY mﬁﬁpﬁédnﬁé @ﬁeHﬂﬁﬂﬁi&ﬁmﬂﬁﬁdatﬂmpaﬁﬂtures-
take various forns. sui.table to provide the gas

suppl y dew e?r&?st“tﬁ? c?fl imdhearaa Sktbafiie rrposire and

e Ehe BREsadrE By’ 3R 128, ArERb ) aggfte{ro,ﬁ%%é;gﬁ
casse e
szﬁﬁéab%oégwﬁg ‘tﬁ%‘npit%%e pReRE LS o in 35 EGE 105, so

”a'niﬁhﬁe@hbnakﬂgs eze CQBd%%!O%régh%ﬁe%@fd&ggefgfsure and

entire coating and evel opi ng processi ng system
can jhetABi Brahned hftkheewp®admreoRdin IH A ehted from

successi ve 25 photolithography process can be suitably
perf éilowdng into the aligner 105 in which the atmosphere is
strictly controlled.

.It should be noted that an example of the
embodiment according to the present invention has been
explained, but the present invention is not limited to
the above example and can take various forms. It is
suitable to provide the gas supply devices on top of
the cassette station 102 and the processing station 102
respectively, and to provide the exhaust pipes at the
bottom thereof respectively so that the interioré of
the cassette station 102 and the processing station 103
can be maintained in the clean condition. Thereby, the
entire coating and developing processing system 101 can
be maintained in the clean condition and a successive
photblithography process can be suitably performed.

Further, in order to save the supply amount of the

inert gas, for example, it is suitable that the inert
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Further, in order to save the supply anmount of the
inert gas, for exanple, it is suitable that the inert
- 69 gas exhausted fromthe respective areas is
collected partially or entirely, subsequently

cl eaned, and reused as the ineQ%%gas by sending it to
each of the gas supply devicCes 0 and 181. 5
Incidentally, the enbodi nent expl ai ned above is about
the coating and devel opi ng processi ng systemof the

waf ergal idkHat P ¥8oh HUnPNU PR ayad N collected
fabri‘cati ng process of a sem conductor wafer device,

but tdar-tirasgntod RNy ,| SFQuaRit i adlendey a2 ddl reused
coating and devel opi ng processi ng system of substrates

ot herad hare tineersejasombyuciedrd Waf et tiEads o tHd gas

substrate. As described above, according to the

pr eseppliyn\deEntiices, 18ioe anderli8lgas i s supplied into the

coating 15 and devel opi ng processing systemto

prevent thHendigentaliles dtheregmd tvertevestplaiaiedisabove is

oxygen, basic substrates, ozone, organic substances,

and @AROUY Kde odrhisgh@nidnglave o ng lpnocsss ingherystem of

the substrate is suitably processed wi thout being

i nf | (@R I8F theddFhempradasss o vt addkdiography in a

possibl.e .t o enhance yield.. Further, the atnospheres ,

't HAEISET A BEOGES S &0 © T Water device,

subs te.ro frer. ure .in the _interface

sect fb:)uﬁ: gze{lr? g)ér%é%r?t r onlseé%q-’l al vlisdl?éllﬁoy.ap@slﬂgcq%;ief o 2

Whendﬁﬁ%'%@?@d%mdébéi JJ.:?}J§3§§¥h %3.6% s

i's possiﬁ to preven?R%hg Cl geneﬁ%t(§ Iw%QQSngtrates
other than the semiconductor wafer, such as an LCD
substrate.

As described above, according to the present
invention, the inert gas is supplied into the coating
and developing processing system to prevent the
impurities at molecular level such as oxygen, basic

- substrates, ozone, organic substances, and the like
from adhering to the substrate, whereby the substrate
is suitably processed without being influenced by the
impurities, which makes it possible to enhance yield.
Further, the atmospheres in the substrate route before
exposure and the substrate route after exposure in the
interface section can be controlled individually.

Especially, when the chemically amplified resist
is used, it is possible to prevent the acid generated

in the exposure from being deactivated by the reaction

with basic substances in the air. Further, the area
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in the exposure from being deactivated by the reaction
wi th basic substances in the air. Further, the area -
70 after exposure can be maintained at the | ow
tenperature so that the elimnation reaction of the
protective group during the trﬁgsfer of the wafer W
can be inhibited. Therefore, t fol |l owi ng devel opi ng
5 processing can be suitably perforned. Moreover,
according to the present invention, the clean

at nmaghereexpesireataho behhali®tRAfleldV @ tARERS 1 temperature
mai ntained in the area before exposure and the area

af t esoexpasutRe aldmtihatienpeehictd oar oFs tia) fiottive
mai nt ai ned at predeterm ned tenperatures. Further, the

at nogpbepeduringhehar ¢xahsffere ofx pheuwa fard W kammmea

after exposure can be prevented fromflowing into the

al i gashibntefi cHThérefonesphbeefotlewingt Hgveloping
controlled. (Third enbodinent) 15 Next, the third
emboBTRERESHNJt AaNpbes exi. tapdyepeirderwed. be

explained. FIG 16 is a plane view of a substrate
processi nYOTEFYEFat ASCREEING {Q tthe Wresemodinuention, the
appargtus 200 in FIG 16 includes an interface 20

sect FoffaB03tPASRAFPLRSaPERYABEF 361 ther TeSRSGtdMe ypreas are
hol dj he fer del.ivered froma processi

st at %“ggnkélﬁn t0 585t PERET g’ﬁf&?et gXpﬁgugﬁ 6&‘2&9 the jarea
the i r ti 4.4 . 0 [

' 2fRE CRBERREE) QMg ehR TRSCRETION Breatiin Re
chamigin2f@inkd &€Nprelikedrmined temperatures. Further, the

atmospheres in the area before exposure and the area
after exposure can be prevented from flowing into the
aligner in which the atmosphere is strictly controlled.
(Third embodiment)

Next, the third embodiment of the present
invention will be explained.

FIG. 16 is a plane view of a substrate processing
apparatus according to this embodiment.

An apparatus 200 in FIG. 16 includes an interface
section 202 in which a chamber 201 for temporarily
holding the wafer W delivered from a processing station
3 and to be transferred to the aligner 5, in the
interface section 4 in the system as shown in FIG. 1,
for example.

An atﬁosphere inside the chamber 201 is controlled
by an atmosphere controller 203.

For example, the atmosphere controller 203 reduces



10

15

20

25

by an at nosphere controller 203. For exanple, the

at nosphere controller 203 reduces 71 the pressure

i nside the chanber 201. Incidentally, the atnosphere
controller 203 may be structured to supply an inert
gas into the chanmber 201 anq_to7iupply dry air into

t he chanber 201. 5 Further, the thanber 201 includes a
purge room 204 which tenporarily holds the wafer W
introduced into the chanber to purge it, a buffer

r oonMtR@Sprbssir8oiAsideethwatRhm¥erandia tiR@sdSitally, the
devi ce 206 which is disposed between the purge room

204 atmosprebeféentrodbe20208onajOber shghetuiraed tbesupply
wafer Wfromthe purge room 204 to the buffer room

205. aiftheneut ggas obnt@0¥handhambebubbér andoto 2Qppayedry air
made to receive the wafer Win nultiple tiers. In the

pur génteorheoghamber a?8it opening 207 for carrying

the wafer Wfromthe wafer carrier 55 into the 15

pur ge roohtpbhesndthet FhaBberopglhi Agclodeson parggi mgom 204
the wafer Wfromthe pur%e room 204 to the transfer

devi ¥R1ODtGRROFABY T Yicolds jther wadey Wndndxodpged into the

open; : opening§ 207 and 208

o ge .
e RSt CarBurde i e TRoFEeRr FaRBT 308 dniftshoggs the

201 T EE iy od ¥ EFRUFRGE DBV 282 Boy it Sho 18T T eBdea

9 | bhHSLEAL | Lchol
cxaBeredt i SLEGE Lot $OESLEGNLAD B HBECPebh s o
for epemd rer Ay 26nhée ! werde Wherdmabab! pAP§B! PHoR1304Sto the

al so provided in the
buffer room 205. The purge room 204 and the buffer room
205 are made to receive the wafer W in multiple tiers.

In the purge room 204, a transit opening 207 for
carrying the wafer W from the wafer carrier 55 into the
purge room 204 and a transit opening 208 for carrying
the wafer W from the purge room 204 to the transfer
device 206 are provided. Shutters 209 and 210 for
opening and closing the transit openings 207 and 208
are respectively provided in the transit openings 207
and 208.

In the buffer room 205, a transit opening 211 for
directly carrying the wafer W out to, for example, an
in-stage (an illustration of which is omitted) of the
aligner 5 is provided. A shutter 212 for opening and
closing the transit opening 211 is also provided in the

transit opening 211.

When the wafer W is carried into the purge room
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transit opening 211. When the wafer Wis carried into .
the purge room72 204 fromthe wafer carrier 55, it

is first purged in the purge room 204 under a reduced
pressure. The aforesaid provision of the purge room
204 can prevent the contam nati 2n of atnospheres in
the transfer device 5 206 and tﬂ buffer room 205.
Next, the wafer Wis delivered fromthe purge room

204 to the buffer room 205 by the transfer device 206,

and bbe wabar tWel falrbe BHEFeer BN 3Q5 jiss fqasrsrtl ‘fﬁ’.legré?inln
the buffer room 205 into the allgner 5. 10 T

accotdienguirget kodsmenbadunaet, asq@lau@edstp’m@tstmrr% t hehe

the wafer Wdelivered fromthe processing station 3

and adolreshidnpirertisdonootfthehealpugee roons 2i0dnmMe@mipdeyent

held in the chanber 201 in which the atnosphere is

cont thel edntamgnagnonwhifchti®sphlegesi tinpads Hransfer device

suppress the variation with tine of a resist before

expo2@beanddthe puéfent raomhaf§e in a property of the

resist. As a result, the uniformty of Iine width can

be i mpr ov&EXtyFéhe WadeBoli dendeLiyaysd fname Wfkﬁjrﬁlﬁ“ge room
invention is appli

£ o o852, hhe"BhERekotah 258 avodhey %fgasémrmqvw 206,
o0 ShACnel hRr BRS04 s Brrsag rom
28, ngpg?ﬁu%me%%mczheuaheg The WSYnRLeS, Tor

Thus, according to this embodiment, such a
structure that the wafer W delivered from the
processing station 3 and to be transferred to the
aligner 5 is temporarily held in the chamber 201 in
which the atmosphere ié controlled is given, which
makes it possible to suppress the variation with time
of a resist before exposure and to prevent a change in
a property of the resist. As a result, the uniformity
of line width can be improved.

(Fourth embodiment)

Next, the fourth embodiment in which the present
invention is applied to a substrate coating and
developing system will be explained.

| First, a conventional example will be explained
with reference to FIG. 28. As shown in FIG. 28, a |
cassette C housing 25 substrates, for example,
semiconductor wafers W is carried into a cassette stage

301 of a cassette station Al. A processing station A2
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sem conductor wafers Wis carried into a cassette

stage 301 of a cassette station Al. A processing .
station A2 73 is connected to the cassette station

A, and further, an aligner not illustrated is

connected to the processing stgtion A2 via an

interface station A3. The wafer VbinEide the cassette

C on the cassette 5 stage 301 is taken out by a

delivery arm 311 and sent to a coating unit 313

t hr ough cangielcitedr Yosetld @as¥ette FtRIfiominl 3kd Ed¥eher,
coated with the resist. Subsequently, the wafer Wis

t ranaheanddney nbe [HAlustreitatl i &ornnettsdE tdaans

314 - a delivery section of a 10 shelf unit 315 - the

i nt epracesstiag stasldon A2e vald gmerinterdfacex pasadionl 173 .
waf er Wsubjected to the exposure is transferred to

t he procediengadieat Worin&ids the gasemtse @ ot ethe cassette
devel oped in a devel oping unit provided in the |ower

ti er S¢RIEhS0dodsi fgkem cut1 D@ dediivienyusirnmatddd, argl sent
and then transferred by the route of the wafer .
trandPe CRBAASIIPRLL. 313hdhgQuahedy deddiviedy Sfeqtdien of a

hel f it 31 ->-th tte C.. It should be noted
that SoEi SRdfr 33F %ﬁgbgz’l%f%t%ﬂ%hs S RESAEE A s

oL VSRR, DT G095 P pa Ry e rouee

sect 1 on, I very sec |
hydr aehabi.g FaL0Gess: i ‘ Fe
the SRoreearter SEropTer fear i, 0 ol Ty &Y 2881én ot

pr oc@ye1Fdunikedl 5N RIHNC St S AWl é:t%)&ifcﬁg 2% 0S€$8LNG) igner
are performed in this order in the shelf units 312 |

aﬂd ?bﬁbbne&bdgéd25 tRepRateENWt BEbHEEtEH €8athBJeRposure is

the t;aisizried to the processing station A2 by the reverse
route, developed in a developing unit provided in the
lower tier of the coating unit 313 but not illustrated,
and then transferred by the route of the wafer transfer
means 314 —> the delivery section of the shelf unit 312
—>-the cassette C.

It should be noted that each shelf of the shelf

units 312 and 315 is structured as a heating section, a
cooling section, the delivery section of the wafer W, a
hydrophobic processing section or the like, and before
the aforesaid resist coating and developing processing,
heating processing and cooling processing are performed
in this order in the shelf units 312 and 315 in order
to perform the resist coating or the like at a

predetermined temperature. Incidentally, the numeral

316 denotes the delivery arm for delivering the wafer W
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predeterm ned tenperature. Incidentally, the nuneral
316 denotes the delivery armfor delivering the wafer
W- 74 between the processing station A2 and the
aligner. Further, a processing area conposed of the
coating wunit 313 and the develgping_unit and a
transfer area in which the waf e transfer neans 314
is disposed are 5 partitioned off in the processing
station A2, and an atnosphere in a clean roomis

L 2o bt e ddedsiind ARAAIID 2 f WAL,

of which are adj erm ne

and huni diggtirfesent drdedditng PARSESSIiKb #E£ % th i
wher eby the area haveE% so to s%eak, an‘ﬁ%’at rmspher% coating

whi churdit adjsusined td RividbRiGihatit ddd DA thd¥er area in

noted that a chemcally anplified resist forns an

aci d uhidieithg eaiesedranddheaeatisd 319 id dusRtbdy are
heati ng processing to act as a catalyst which
decompaodds imneak iof fr i rthess provsss iowEaritordfa2, Hnd an
resist material and changes its nol ecular structure to

its dimespharestinuat wleano negite itshdadieesi cir egid the air the
soluble in a devel oping solution. Therefore, when

t hi s HEMR@ratureegingt the hadditye ofamdrioly neradivsted at
exposure iis heated to a predetermnm ned tenperature, for
exanpr&dgtermiged, & At LS AN ALY difelsenfjinto the
315, _and,__subsequent | cooleqd.to a predeterm ned

t emp&rratare Y ﬁ@’cgﬁelrﬁa ysg:é’tel @ﬁe(%f %(afYé':"sg’t?e tépeak, an
uni t [ der . to .i.nhili t Jhi Li.zation

reactal%g)nn% F ;Ih e?rées g’lrhdtcltho A Ir?’lggé]tsitg)aer?s ngl kttq‘h él lrgglsiasctc)urta§ Y he

devel opi ng s @hyd1en B oted &Hdte AdHEmi@ ¢ Nefp1ified

coated with the devel opi ng
resist forms an acid by being exposed, and the acid is
diffused by heating processing to act as a catalyst
which decomposes a basic resin as a main component of a
resist material and changes its molecular structure ﬁo
its molecular structure to make the basic resin soluble
in a developing solution. Therefore, when this kind of
resist is used, the wafer W after the exposure is
heated to a predetermined temperature, for example, in
the heating section of the shelf unit 315, and
subsequently, cooled to a predetermined temperature in
the cooling section of the same shelf unit 315 in order
to inhibit a solubilization reaction (a resolution
reaction of the resist) to the developing solution due

to the acid, and then, coated with the developing

solution in the developing unit.

However, in the chemically amplified resist, since
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solution in the devel oping unit. However, in the
chemcally anplified resist, since 75 the resolution
reaction of the resist progresses at a tenperature
around room tenperature, changes in the tenperature

of the transfer area and in the_transfer tine

i nfl uence devel oping |ine width’ ignificantly when 5

the wafer Wis transferred by the route of the aligner

t he heating section, which causes the di sadvant age
thattheerassﬁhe@bﬂgrbaeﬁlahdbE Q%@ng%%1§%6p&%§E%%%%s at a

changes, which is noticeable particularly in

acet aempeeatagechesundl F¥omnpenpeed thed SEhaH%es in the
Thereby, the transfer tine of the allgner -> the

heat tegpeeatues bg thet tehhedelro arelge anlde ipr @WeLtF a@fsfer
the resolution reaction of the resist during the

transfime anfloenceodelalophaguiiher midyhofsilgd ficantly when
devel oping line width can be secured, but still, there

15 atbevwafkeri ¥nisi hrdsséeovpedgblyi thewirdutte Bife theumatlligner
enbodiment is to deal with the aforesaid _

di sad?/é?h%d@@tlmqas@ﬁli@ ra Wrieieeaes o8 ablke vdbsadvantage
this enbodi nent, _and FIG, 18 i s a perspective view
showthat Sheafevriepings iimg wnﬂ&Qgﬁhamﬁeﬁhﬂ@ﬁ to thege

f

oot 1 oPATAGS - BALP g pr BEELEPRBLE: PALESSPIAE oy a8 Agetal-
£ t.h f W S3

it 2??%%%9 s?gﬁgcmxné@lgwd EeblgRer 25 The

cassette ghatkeBy, SknentrdlsTe? %§§§§Eﬁﬁt§ﬁ9%ﬂigner-9'the
heating section is controlled to make the progress of
the resolution reaction of the resist during the
transfer uniform so that the uniformity of the
developing line width can be secured, but still, there
are variations in developing line width.

The fourth embodiment is to deal with the
aforesaid disadvantages.

FIG. 17 is a schematic plane view of this
embodiment, and FIG. 18 is a perspective view showing
an interior seen through, in which S1 is a cassette
station, S2 is a processing station for performing
coating processing of a fesist, developing processing,
and the like for the wafer W, S3 is an interface
station, and S4 is an aligner.

The cassette station S1 includes a cassette stage
321 as a mounting section on which a wafer cassette

(hereinafter referred to as a “ cassette” ) 322 such as
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321 as a nounting section on which a wafer cassette
(hereinafter referred to as a " cassette” ) 322 such
as 76 four substrate cassettes housing a plurality of
substrates, for exanple, 25 wafers Wis nounted, and a
delivery arm 323 as a delivery neans for delivering
the wafer Wbetween the ca§§et§% 322 on the cassette
stage 5 321 and the processing station S2. The
delivery arm 323 is structured to be ascendabl e and
descendabl e, novable in the X-direction and the

Y- di feaki subsampdteotakabteesahoudd ny Weplueal idy ©f
Further, the processing station S2 includes, for 10

exanplibstravedeveébopergmphit, s 26 (AferB2l, isWhouddledd)dand a
units C (C1, C2), for exanple, three shelf units R

(R1, deR2yeRg) aamd32Boaseaadplld verye meanst fatre diendnsfrdng the
means MA, and is structured to deliver the wafer W

bet weafert Webehwsent thet gaseptse 332 ohethet cabsette stage
station S3, 15 and in the station S2, to perform

proceddi ABdotheoRrPRESSing stbsieat 62wi t Bhe debivery arm 323
sol ution 5Broces [ deveIoBing the wafer W and

f
proct8sfh SFuﬁﬁétEgggﬁnGSCEBQP A§ Pﬁg ﬂ?ﬁépnﬂppﬁe, movable
1 ned t f ) ter suc
ook FRRELGH R, L8 FaRatohs dchocacanae
I t ' tation S2 |ike this,
p?ggggg?&% %ﬁY?g£€§§?§%¥g%?ng {ge devel opi ng unit D,

the coatipgryfil CtﬁedpgéesﬁgiﬁgfsQ%%&bgegziﬁn%@%des for

tiers on the back side . or esail el irvery arrh
323, ek @p L& AMBNE, dEPel BFihyIRh RS ﬁ'?ﬁéwhﬁﬁa,feﬁo coating

exanpl e, the back side is Seen from
units C (Cl, C2), for example, three shelf units R (R1,
R2, R3) and, for example, one substrate transfer means
MA, and is structured to deliver the wafer W between
the cassette station S1 and the interface station S3,
and in the station S2, to perform processing of coating
the substrate with a resist solution, processing of
developing the wafer W, and processing of heating and
cooling the wafer W to predetermined temperatures
before and after such processing.

In explanation of an example of a layout of the
processing station S2 like this, processing units U
including the developing unit D, the coating unit C and
'S0 on are provided in two tie:s on the back side of the
aforesaid delivery arm 323, for example, on the right
side when, for example, the back side is seen from the

cassette station S1. That is, two developing units D1

and D2 as two developing processing sections are
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cassette station S1. That is, two developing units D1

and D2 as two devel opi ng processing sections are - 77

- di sposed side by side in a direction al nost

perpendicul ar to the direction of arrangenent of the

cassettes on the cassette stage 321 with the

devel oping wunit D1 on the front,side, and at the

lower tiers of 5 these developing units D1 and D2, two

coating units C1 and C2 are disposed side by side

with the coating unit C on the front side.

| nci deirsprided siide by fsdldeovimag EEdEiall QLmddhe

cassette station Sl side is referred to as the front

si de pampentd.calliagnao $hesidderaect it reff errrathdemeast tdE the

back side. Mreover, on the left side of the

pr oc &S Les ©f theasassat e grhagee 32ds seittite tHeaatdedreloping

Si, the substrate transfer nmeans MA which is

st rudiite®l O& theadgoat sddepe ansc @iddtlee lawkr tiers of

descendabl g, vahle right and left 15 and back and

fort F1e$%d deyEICRING BPdirSd DA A&k D2al twexiopatsing units Cl1
rovi_d o _deliver the wafer Wanong the coatin

ni ¢ 878 P § &

3 h&XFePeBEERG G Y Side Wd tdhdile Gafting unit

units

.uni g di d. h .
7 ont 1 B, thE"ErENE, ot ﬁ%ﬂ?éﬁgpﬁ%ﬁ?ﬁizngﬁﬁsi feddguing
; [ S [ . uni
22 | eoppunsugaetns St bty G A it Vdrersed

: . . | : ¢
She'EoUﬁbtth83fk%n@'§Ra%eﬁn9nt%@ea1§§?e?;@glE?E%%?jﬁhe

respectively. It should be noted th
shel refeirtreB3toand the sHbk! kalge.transfer means MA are

omtted for 25 conveni ence.

Moreover, on the left side of the processing units
U as seen from the cassette station S1, the substrate
transfer means MA which 'is structured, for example, to
be ascendable and descendable, movable right and left
and back and forth, and rotatable around a vertical
axis is provided to deliver the wafer W among the
coating units C, the developing units D and the shelf
units R. Further, the shelf unit Rl is disposed on the
front side of the subsﬁrate transfer means MA as seen
from the cassette station S1 side, the shelf unit R2 is
disposed on the back side thereof, and the shelf unit
R3 is disposed on the left side thereof, respectively.
It should be noted that in FIG. 18, the shelf unit R3.
and the substrate transfer means MA are omitted for
convenience.

In the aforesaid shelf units R1 and R3, as shown

with the shelf unit Rl as a representative in FIG. 19,
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In the aforesaid shelf units RL and R3, as showmn wth
the shelf unit Rl as a representative in FIG 19, - 78
heating sections 331 for heating the wafer W cooling
sections 332 for cooling the wafer W a hydrophobic
section 333 for making a surface of the wafer W

hydr ophobi c, a delivery sectLon.ﬁ§4 including a 5
delivery table for delivering the wafer Wbetween the
delivery arm 323 of the cassette station S1 and the
substrate transfer neans MA in the shelf unit R1, and

an alliepniay sectiomns 3351 foor pesd©1mg nehél warSENY, %ooling
the wafer Win the shelf unit R are vertically 10

ar r arsgst iolte 3 drisaiabdied Nchs egdfon W3 la i Bydrophobic
structured so that the wafer Wis heated to a

pr ededegtiianed 33 dipem iy by suufdacerpf heheabafedVon

a surface of a hot plate in which, for exanple, a

heat dtYd=oRhahdde WY ectipresii4d taoluding a
section 332 is structured so that the wafer Wis

cool éifkiyerypitahdietfanhdel iwpaatthe ‘b%/fﬁfv?ﬁdﬁthbéﬁ;gv@m the
waf er on a surf of_a. chill plate in whic or
exanpqe\é\l,/lve?rtyh@rrﬂbaa%g’dlﬂfe the SRt Rp tf'hfega}nqurfphe

t he i ﬁﬁ%'f nit R2 s.ho [ El 2

pr oc?su%lrsﬁ:zr%s%at | or?ss%&]iqefal%g t+ Y{hee sr}ﬁ]tfégfrfndu' and
st at i gNn),1f; [ Sufas t C ng the

waf eraq{]lvaalr%gi a ge: is{/%rtga/irgglectl o(r:&%igjéﬁl/fn% ulo'll%ga]algnment of

del | wafey waddlre W Qi 49ld \WHd 1 drl}& 8 SlrdVy it REHREN
a transfer arm A which will be described |ater
arranged.

The aforesaid heating section 331 is structured so
that-the wafer W is heated to a predetermined
temperature by mounting the wafer W on a surface of a
hot plate in which( for example, a heater is embedded,
and the aforesaid cooling section 332 is structured so
that the wafer W is cooled to a predetermined
temperature by mounting the wafer W on a surface of a
chill plate in which, for example, a thermo module is
embedded.

Further, in the aforesaid shelf unit R2, as shown
iﬂ FIG. 20, CHP processing stations (Chilling Hot Plate
Processing station) for heating and subsequently
cooling the wafer W and a delivery sectioﬁ 340
including a delivery table for delivering the wafer W
between a transfer arm A which will be described later

of the interface station S3 and the substrate transfer

means MA are vertically arranged.



of the interface station S3 and the substrate transfer
nmeans MA are vertically arranged. 79 The aforesaid
CHP station 304 includes, for exanple as shown in
FIG 21A to FIG 21D, a hot plate 341 as a heating
section for heating the wafer Wand a chill plate 342
for cooling the wafer W in whi the 5 wafer Wis

~first nmounted on the hot plate 1 t0 be heated to a
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predeterm ned tenperature (refer to FIG 21),
subsequently, the wafer Wis lifted from for

exanpl e, e hForisi® TP Bbatidn SO R 1Rles, for
projecting pin 343 and the chill plate 342 1's noved to

10 aepasplleoasbehownt e water 2Maby 2 KIAN3fey, At plate
344 to deliver the wafer Wto the chill plate 342

(ref 8ult as Bl Bea2iBgaseckliGn ZbE) heand ddemeakiadier Wend a
chill plate 342 is noved to a position by the side of

the krbtilpl pilete33di2wifolr the lumigerthe mafieired,t Har &dicho the
cool the wafer 15 Wto a predeterm ned tenperature

(FI Gwafep) W FTRufirshemonasedngnt itie ihotcpiartel Bad ty be
the delivery of the wafer Wbetween the hot plate 341

and PRETEA %P’ Bl Rredsierminednhitempegadasest(aeifer, to FIG.

th tin n over-bake. Next, in explanation
of e[ﬁi"aﬁ%ﬁ%%%ﬂhsgaiw BheowpdegdWors dditedakprm, for

chuck s ie; EHONBE . BOaRE AN By RE saATeL e of [

oL e ot ahehl, 393,450l Uhec ki 3T in 0330, 5 M o

a rabSbBSiEEinBéﬁbhnghgeﬁgﬁgksﬁl%ﬁsa %?aﬂBQeWhﬁaahE 344 to

is positioned above the cup 351, the wafer
deliver the wafer W to the chill plate 342 (refer to
FIG. 21B and FIG. 21C), and thereafter, the chill plate
342 is moved to a position by the side of the hot plate
341 with the wafer W mounted thereon to cool the wafer
W to a predetermined temperature (FIG. 21D). Thus, the
heating time is controlled by the delivery of the wafer
W between the hot plate 341 and the chill plate 342 in
this process station, thereby preventing an over-bake.

Next, in explanation of the developing unit D

based on, for example, FIG. 22, the numeral 351 denotes
a cup, and a spin chuck 352 which has a funqtion of
vacuum suction is provided rotatably inside the cup 351.
The spin chuck 352 is structured to be ascendable and
descendable by a raising and lowering mechanism 353,
and when it is positioned above the cup 351, the wafer

W is delivered to an arm 361 which will be described

later of the substrate transfer means MaA.
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Wis delivered to an arm 361 which will be descri bed

| ater of the substrate transfer nmeans MA. - 80

Regardi ng the delivery of the wafer W the wafer. W on
the arm 361 is delivered to the spin chuck 352 on the
upper side of the cup 351, to which it is relatively
raised fromits |ower side, and gglivered 5 fromthe
spin chuck 352 side to the arm 361 by the reverse
operational sequences. The nuneral 354 denotes a

di scharge nozzl e of a processing solution, the _
numer al 3Feqhandites theprdelesedng bl tiié oraSepply theewafer W
and the nuneral 356 denotes a supporting arm for

novi i the are 362z |is lWediimened Ito thee spischangs 352 on
nozzl e 354 is structured to include a plurality of
supplbfendrperysigde @fe the svgedS5¥orto eluimil 6t iis a

di aneter direction of  the wafer W and the devel opi ng

sol utiSIR Gy diYs ZRAS§Ed L8P0 itife lawgracddss @ind idelivered
SR LA PR L S

Phat “ SR orSi ¥itReds SBRERPs opTRB BuReERSn3P4 denotes
sane B4 oerrLarL Tt YRy 30 pticeas IR B nntr e

in t Remes@at 388 Wahbtes hNerdicaEhar s%q.%@i%n?’%‘nhtﬂgﬁy pipe,

structured to supply the processing solution

for andmhe namepalnBs8l ARRLLE0%E PR iH a8 For moving
the wafer W and the resist solution as the

procebe ngzzdeuhbathzbatadigr.opped onto the surface of
the wafer Won the spin
The discharge nozzle 354 is structured to include
a plurality of supply holes which are arranged, for
example, in a diameter direction of the wafér W, and
the developing solution is discharged onto the surface
of the wafer W on the spin chuck 352 from the discharge
nozzle 354, and the developing solution is heaped up on
the wafer W by half rotating the spin chuck 352 so that
a solution film of the developing solution is formed.
Further, the coating unit C has almost the same
structure as the developing unit D, whereas in the
coating unit C, the discharge nozzle 354 is structured
to supply the processing solution onto, for example, a
point almost close to the center of the wafer W, and
the resist solution as the processing solution is
dropped onto the surface of the wafer W on the spin

chuck 352 from the discharge nozzle 354, and the resist

solution is spread over to coat the wafer W by rotating
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chuck 352 fromthe di scharge nozzle 354, and the

resist solution is spread over to coat the wafer W by
rotating 81 - the spin chuck 352. Mbreover, the
processing units U are spatially closed. Nanely, as
shown in FIG 22, the developing unit D or the |ike

is partitioned off fromother argas 5 by a wall

portion 357 and a partition wall 358 partitions
respective sections such as the developing unit D1

and the coating unit Cl, and a delivery port 350 is

f or netthe rspite otmidk @24 on at a position correspondi ng
to the arm 361 of the substrate transfer 10 neans MA

in the redfereiver scthe gpsoceshing whets dévarepspgtially
unit D1. Furthernore, the air which is rid of

i npurGkased. HNamgdvedast shopmedet EIE.-neQ ,t driperdeuelaping
for exanple, at 23C as a coating tenperature of the
devel'Bpitn® BF ddiutliide ol RAT Lk ¥ n@gomlﬂrt?r yareas
is sent int respective sections partitioned o by

the VR 12 At GPTTIOR A7 (RS RS bl ol waLbel 58

. t 4 k,. at mospheres )
o SR B ol o S R g ing
' fit] 0Gessi N ni . for
xR (a5l REERERY Mhpd'TH aqt sty port
i . R t. i X .
g{ %;ﬁgrltgocol I egt elglefﬁrf%r?w%{%lzl I(ig)vé{ﬁ%nle et o?a%%{]tlon

pr ocesyrkgponiding itd HRALTEB 10 F R'Jl?é‘tsmﬁe Z23ransfer

system while a part thereof is introduced to a filter
means MA in the respective sections such as the
developihg unit DI1.

Furthermore, the air which is rid of impurities,
adjusted at a predetermined temperature, for example,
at 23°C as a coating temperature of the developing
solution and at a predetermined humidity is sent into
respective sections partitioned off by the wall portion
357 and the partition wall 358, whereby these areas
have, so to speak, atmospheres which are adjusted with
high accuracy.

Namely, for example, in the partitioned processing
unit U, for example as shown in FIG. 22, a filter unit
Fl is provided to cover the upper side thereof, and an
atmosphere collected from the lower side of the
processing unit U is exhausted to a plant exhaust
system, while a part thereof is introduced to a filter

device 359, and air cleaned by the filter device 359 is

blown out as a down-flowing air through the aforesaid
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device 359, and air cleaned by the filter device 359

is blown out as a down-flow ng air through the

aforesaid 82 - filter unit FI into each section. The
aforesaid filter unit Fl includes, for exanple, a

filter for cleaning the air, and includes a chem ca

filter to which an acidic coppongnt for renoving

al kali 5 conmponents in the air such as an amoni aca
conmponent and amine is added, a suction fan, and so

on when a chemcally anplified resist is used.

Fur t Hdd terhaniif drlesaitd feaatersedmhiare. 359 i ncl udes an
impurity renoving section for renoving the

i mpuri ti efhen afenesagid O indedraniniy Bl hume bides ngfor example,
mechani sm_a feeding section for feeding the air and

so oft Tijtex dRe cH&Rrdaa Fhen@in, aénd dgicuddsora chemical

. [ d the resist solution, it is
nee g, B PSR o el SR bt a1kt
talyvtic.r ti.on due to an acid which wll be
8232F¥b§§nF§?%r&Pst£Fhﬁﬂ5iF@& i 25 R AMEANLASHHp Sespenent
h . of i a.includ in_the air an
The an8 anih8CEsYadadIO N RuchcH S n et sihie hen

aci dohBni ba119Skbb1 iT4EhACE sk rdgLe i UA! eFeﬁﬁggggt Rhe

a pattern. Therefore, I'S necessary to

the altbabbagampanest Hedited8bhi Ao C1NHRs! 3% dayalARINI
processi ng at nosphere, and hence the processing unrt

| s spambelihy sbos¢dnt Gorpreweringh the! iape i¥idN€a heating
al kali conponent fromthe outside by using the
chenineghafiibmer a BEmiHd fyfingesactanubal,r at &cedansf @ection
means MA i ncl udes,

for feeding the air and so on.

. When the chemically amplified resist, for example,
is used as the resist solution, it is necessary to
remove an alkali component because a catalytic reaction
due to an acid which will be described later is
inhibited if the alkali component such as a trace of
ammonia included in the air and the amine generated
from a wall coating touches the acid on the resist
surface to deteriorate a shape of a pattern. Therefore,
it is necessary to prevent the alkali component from
getting into the developing processing atmosphere, and
hence the processing unit is spatially closed to
brevent an entrance of the alkali component from the
outside by using the chemical filter.

The aforesaid substrate transfer means MA includes,

for example as shown in FIG. 23, the three arms 361 for

holding the wafer W, a base table 362 for supporting
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for exanple as shown in FIG 23, the three arns 361

for holding the wafer W a base table 362 for _
supporting 83 the arm 361 to be novabl e back and

forth, a pair of guide rails 363 and 364 for
supporting the base table 362 to be ascendabl e and
descendable, and it is structumad to be novabl e back
and forth, ascendable and 5 descendable, and rotatable
around a vertical axis by rotating these guide rails
363, 364 by a rotating drive section 365. The
|ntngﬁcérytéﬁﬂoﬁosgel§°Eéﬁﬁ§b¢@§kh@ﬂﬂlﬁ9nmme a pair of

proceSS|ng St, and the aligner S4 for exposing

10 t HBL fEFl'hoﬁgﬁhPBﬁ 3 ﬁegpfaﬂﬁﬂﬁﬁiﬁiﬁgﬂﬁfgﬂiif table
e I n .
Connsgﬁe%n?sﬁ Pgssgéﬁaﬂeo%nés RERHEEL1S she Sinie R
SPE8-0eaa t8lpe bRRb1 ROREEK pgY O%POgPsggn&@bée and

perf orm ng proceSS|ng of

" esokubbaRadB1EeaGhioPoRhs b&ssa%ugqgf thegﬁﬁ Flnarls by

t he trans arm A for |ver|n

t he NgheStaki; 9§ S2 e 33hki gRer i
hel Foum T R ena IrE ¢ P e 2% B8 390G g orsoe

W besseeflohhgeprocessi ng station S2 and the aligner $4
and to perform 20 reaction retardi ng processing for

the waf er THéafiheerfarposuae ibhn e ist @onPec®dd hext to the
expl anation of an exanple of a layout of the

i nt epfacessingi shatBohi &2, t And, thkeaihghbrusitt £B4 eXposing
provi ded, for exanple, on the right side when, for 25
exanph@, WRERer hicRn swhiech sa steaistofilme isagoemed is

connected to the back side of the interface station S3.
The interface station S3 includes a shelf unit R4 in
which reaction inhibiting sections 307 for performing
processing of inhibiting the progress of a resolution
reaction of a resist for the wafer W and the transfer
arm A for delivering the wafer.W among the processing
station S2, the aligner S4 and the shelf unit R4, and
is structured to deliver the wafer W between the
processing station S2 and the aligner S4 and to perform
reaction retarding processing for the wafer W after
exposure in the station S3.

In explanation of an example of a layout of the
interface station S3 like this, the shelf unit R4 is
provided, for example, on the right side when, for
example, the back side is seen from the cassette
station S1 side, and on the left side thereof, the

transfer arm A which is structured, for example, to be
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station S1 side, and on the left side thereof, the
transfer arm A which is structured, for exanple, to be
84 ascendabl e and descendabl e, novable right and |eft
and back and forth, and rotatable around a vertica
axis is provided to deliver the wafer Wbetween the
shelf unit R2 of the processingggtation S2, the shelf
unit R4, and 5 the aligner S4. The aforesaid reaction
i nhibiting section 307 inhibits the progress of the
resol ution reaction of the resist by cooling the

waf erasgensiahieh and alesgendakte, deovdloieratignt doed beft and

occure, and,_ for exanple, by 10 nounting the wafer W
on a Ragk ANd dorttohiand g;%ﬁ,@tgy]le arpwid ch véorical axis is
exanpl e, a therno, nodul e 370 is enbedded as shown in

FI G PAVidRd o éireJW"i%r ddut stpfer & hetarerrtheethelf unit
tenp t for exanp, to such a tigyerature t hat
Sttt

t he D$h BrELS&S drP‘-’ofStE%‘él‘?féﬁ?s't fhelhginit R4, and
rao d. the .dew formati on does not occur, for

gxa%ﬂﬁ§§éﬁﬂ' oufﬁloc to 15C. The chill plate 371 ;s

housed in de ort 375 o

t he waf er |s orwe fﬁ%éﬁaé§aﬁ% {é& STEFoten 307

cor r eSKhivg dHe tﬂ}%gfféﬁ@fof hehd rlaégg‘_/]g{t %ﬁnlpéa@{idm? of the

further, a raising and |owering pin

rai satbs jand Byo Wi d Yy the il R | | 'aﬁg extent that
mechani sm 374 is provided to deliver the water Wto

the pleat ¥ ibtiion Moeschidd qidire 34&hd, T eidiple, by

nodul e 370 of the aforesaid chill plate 25 371 is a

sen aevadcingr tdey wed exhiw lorc an surdisfeerofheatchill plate 371
in which, for example, a thermo module 370 is embedded
as shown in FIG. 24, the wafer W is cooled to a
predetermined temperature, for example, to such a
temperature that the resolution reaction of the resist
does not progress and the dew formation does not occur,
for example, to about 10°C to 15°C. The chill plate 371
is housed in a case 372 in which a delivery port 375 of
the wafer W is formed at, for example, a position
corresponding to the arm of the transfer arm A, and
further, a raising and lowering pin 373 which is raised
and lowered by a raising and lowering mechanism 374 is
prov1ded to deliver the wafer W to the plate 371 in the
chill plate 371.

The thermo module 370 of the aforesaid chill plate

371 is a semiconductor device which can transfer heat

from a heat absorbing side to a heat radiating side by

the passage of direct current, and since a calorific
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froma heat absorbing side to a heat radiating side by
t he passage of direct current, and since a calorific
85 value can be controlled by changi ng the anount of
the passing current, the tenperature of the wafer W
is thereby adjusted wth high accuracy in the
reaction inhibiting section=307g5In_this exanple, a 5
tenperature/ hum dity indicator 370b detects the
tenperature and the humdity in, for exanple, the
interface station S3 and a dew point is cal cul ated
based’dH!? AR thenrenkirkledinkyli ¢yangbey eblyet amount of the
tenperature setting of the chill plate 371 is 10 _
cont rRAFE DU r oH1e PRRREI Y 8 70k thetWatern® is

t t ' t lower than the dew point. The )
strucUUPRERF RHIRHSSTED A1t 3ot Eahe she Tragtion

of the .af,or | d. substr tragnsfer. neans except

t hat hl‘Zrhﬁﬁfélbrlm: %%dsfeoérhhoorf g‘%(ﬁg tﬁé1 r WA Sive 35 and

t hat [\ Sy :SUCt 0 vable in the

di rect%éﬂ‘g)n&:) %rje?/gir}g“elfr&e% olf%cglgcsgste {?’sﬁ& h(getecgs Ph?
Y-dir | d st.atdon mpl e
1 el diE ORSAALRLALON e O SIaTRLEs
is vl taEdalige di la ek WH Ot | Bs RV eq
in the 20 Y-direction, and thus the arm 376 is

st r uddaseel do s rovmgidratiurd Mfumtd B, tiifereby the
Y-direction, to be ascendable and descendabl e,” and

r ot atteisipe rartouned stette: ivey td fc alheddsi. 1 IMp leoser3 71 his
interface station S3 is spatially closed. Nanely, for
exanmsiantred lied byGa z@ntinolilsimgp seattidn disth fd fhaimthe

ot her areas by a wall portion 378, _
temperature is not lower than the dew point.

- The structure of the transfer arm A is the same as

that of the aforesaid substréte transfer means MA
except that an arm 376 for holding the wafer W is one
and that the arm 376 is structured to be movable in the
direction of arrangement of cassettes (the Y-direction)
of the cassette station S1. For éxample,-in the
transfer arm A, the rotating drive section 365 is
movable along a guide rail 377 which is provided in the

Y-direction, and thus the arm 376 is structured to be

movable in the X- and the Y-direction, to be ascendable

and descendable, and rotatable around the vertical axis.

Moreover, the interface station S3 is spatially
closed. Namely, for example, as in FIG. 25, it is
partitioned off from other areas by a wall portion 378,
and the delivery port 379 is formed in the wall portion

378 at a position corresponding to the arm 376 of the
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and the delivery port 379 is forned in the wal

portion 378 at a position corresponding to the arm
376 of the 86 - transfer armA. Further, in the
interface station S3, a filter unit F2 which

i ncludes, for exanple, a filter for cleaning air, and
when the chemcally anplified resd st -5 is used,

i ncludes the chemcal filter to which the acidic
conmponent for renoving al kali conponents in the air
such ,as the ammoni acal conponent and the amne is
addedTaSFeAT™ A fan, and so on is provided tglcover
t he upper _Si t hereof,. and the_cleaned air is own
10 oultopas .Fm?ﬁ. othd B rHrotRAFe tFkatiPR f3 ur tEFbter

i - ri bed
Next,nhﬂg atj.onal .se uengg of the above-_desc

enbodi rrent&\?vlihlctpe ST TG HAREE A Lg% tor

. . ' h it .
322 ROSaria Por e, R, PR 1S AR b G e € s o

cassalst @selid9s rddhdedN 4 Hel & 81 W4 Wi H the
2 by el1very arm o i

the cassette 32 t he e place

in theidal vemponeit Fr334mvidie SNelli Wikpdteds in the
ranst err

the processing station S2. The wafer Wis t e

by thdrr such ab the azthonubsialat@rgasiteran®ate Mhide is
t he hydrophobic section 333 of the shelf units Rl, R3

- > t hddedbstthet surtdosf €an,meas SdA on tite prastide@ to cover
section 332 of the shelf units Rl, R3 - the substrate

t r an&her uppgis side- thiegeodat iamgl e tcl@arsnt adfrt ers tHi®wn
surface of the wafer is made 25 hydrophobic, it is

cool @Ytt 8sadpwagdileminge@ir through the filter unit F2.

Next, the operational sequence of the above-
described embodiment will be explained. First, an
automatic transfer robot (or an operator) carries the
cassette 322 housing, for example, the 25 wafers W onto
the cassette stage 321, and the wafer W is taken our of
the cassette 322 by the delivery arm 323 to be placed
in the delivery section 334 of the shelf unit R1 of the
processing station S2.

The wafer W is transferred by the route of the
substrate transfer means MA — the hydrophobic section
333 of the shelf units R1l, R3 = the substrate transfer
means MA —> the éooling section 332 of the shelf units
Rl[ R3 — the subétrate transfer means MA —> the coating
unit C, and after the surface of the wafer is made
hydrophobic, it is cooled to a predetermined
temperature to be subjected to temperature adjustment,

and coated with the resist solution at a predetermined
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tenperature to be subjected to tenperature adjustnent,
and coated with the resist solution at a predeterm ned
87 tenperature, for exanple, at 23C in the coating
unit C  The wafer Wthus coated with the resi st
solution is transferred by the route of the substrate
transfer nmeans MA - the heati nggsecti on 331 of the
shelf units 5 Rl, R3 -> the substrate transfer neans

- the cooling section 332 of the shelf units Ri,

be subj ected to t enper at ur e ust ment, and
subsgﬁmﬁﬁﬁﬁﬂ ﬁp ¢lﬂ$r qﬁjlaftbﬁecoatlng unit C.
substrate t.ransf ellver section
340 of théﬁr&é’ﬁ‘tﬁ%qf%s ccf"l‘l%e‘?d"’%aéngf%r H’% gplution

teggolslgj éﬁ%%%\fh%rgd %lyafégleer ]ionl‘g:ee &s‘%}ee 5 sttrraﬁ]tsef Srianpter
o SRS RIS G a7, VIE ST (s

of t |nterface sta reactlon

SeCtWQn R%S—sogh@fsﬁﬁgtfg@%ftfghgfﬁ% m@? @atgl%he cooling

reaction I nhibiting section 30

del i weiced o332 bFe thiel fsde Ofudites q{l' | |R3°|t§§ €be?‘7s]ul'.g§ected
the joint action of the raising and I'owering pin 3

and thetEm@m&%&MreaHm}ﬁdhmdntlnanﬂ‘ﬁhuﬁéddéhﬁiy|ﬂransferred
plate 371 which is 20 previously set to a

pr eddyettiien e uttemodr dther substratree tidmfexr means MA — the
predeterm ned tinme, so that the wafer W undergoes
coolﬁﬁélﬁﬁ509§§Fﬁg0mo3§@cﬁfat&enpﬂn%hﬁuunxmsRZ mhi bhe s

t he progress of the resolution reaction of the resist
does tZRASESEs axB Ac &fséhget@rif@ao st atdom S exanphe,

to aQQUtn%%CS%otosge exposed.

' The wafer W after the exposure is transferred by
the route of the aligner S4 —> the transfer arm A of the
interface station S3 — the reaction inhibiting section
307 of the shelf unit R4, and in this reaction
inhibiting section 307, the wafer W is delivered onto
the surface of the chill plate 371 by the joint action
of the raising and lowering pin 373 and the transfer
arm A to be mounted on the chill plate 371 which is
previously set to a predetermined temperature for more
than a predetermined time, so that the wafer W
undergoes cooling processing to such a temperature as
inhibits the progress of the resolution reaction of the
resist does and does not cause dew formation, for
example, to about 10°C to 15°C.

In explanation of the chemically amplified resist,

as shown in FIG. 26A to FIG. 26C, this resist includes
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In explanation of the chemcally anplified resist, as
shown in FIG 26A to FIG 26C, this resist includes 88

a basic resin 381 as a main conponent, a protective :
group 382 for suppressing dissolution of the basic

resin 381 in the devel oping solution, and a photoacid
generator 383, and has a propertgg that the entire area

5 to be exposed is exposed with a small anmount of an
exposi ng energy. Wth this kind of resist, for exanple

as sho i.n FIG é%A, an acid 384 is generated from

the PhorsHd degoh it G° TN GQRRANGNT iRl Protective
thereafter,,as shown in 10 FI G . 26B, the aci 83 )

cl ea\gersf)ut%g‘%r ﬁ’&cﬁ‘\?@rgei’soﬂﬂ’%é@sq‘or]&ﬁlt% s"rgl}be RRFIF
381 ke d-t :sol.ubl e in.the alkaline solution .
usi ngtg(oet er%aql elzlertg%% SFUTER Y 5% %te]scgf’ngafn#\@tp,qz‘?tfféacm
acid liegv an ¢ r.o qg{]v r and.

henc tA%xs%t%&e}a?t%i?'dn%tg?i&]raséolaSqu éargtygﬁg}l% %égrg%tel pote area

Subs @@ lekpdsltias iShAxhodeRAItH 4 Smf19P R 9t an

cool i ng processing, and thereéfter, as shown 1 n

26C, expsadRt enirggd pattern is formed in devel opi ng
processi ng by renoving an area which becones sol ubl e

in the al kaltneie Kimh oX fysidie, v rexfnslié s dhbwn in

FIG 26A to FIG 26C, the nuneral 385 is a substrate,

t he HUGsr 2A6A38@n sacadr 8$idstis ajuhdﬁaﬂ:emrfmdil 138y pisoteacid

mask on which the predetermned pattern is formed. In

t he 9&xedatorkd8shby, exipesainche ansi dlggeafitierh &6 shown in

gener_at ed b% ex%osure acts as a catalyst, the
FIG. 26B, the acid 383 cleaves the protective group 382
from the basic resin 381 to make it soluble in the
alkaline solution by using thermal energy by heating
processing. Next, the acid 384 cleaves another
protective group 382, and hence this reaction occurs
like a chain reaction. Subsequently, this chain
reaction is stopped by cooling processing, and
thereafter, as shown in FIG. 26C, a predetermined
pattern is formed in developing processing by remoVing
an area which becomes soluble in the alkaline solution
by the chain reaction. In FIG. 26A to FIG. 26C, the
numeral 385 is a substrate, the numeral 386 is a resist
and the numeral 387 is a mask on which the
predetermined pattern is formed.

In the resist like this, since the acid 384 which

is generated by exposure acts as a catalyst, the

resolution reaction of the resist (the reaction of

cleaving the protective group 382 from the basic resin
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resolution, reaction of the resist (the reaction of

cleaving the protective group 382 fromthe basic resin

89 381) progresses imedi ately after the exposure,

al though the progress is slow However, the

progressing speed of the resolution reaction depends

on the tenperature, and the pr88ressing speed becones

5 considerably slow at the tenperature which is | ower

than room tenperature and is in such an Fxtent t?aaoc

ew mati on does not occur, for exa e, abou

?o %éi§ RIR R siediateby caf ber nhhgi expagure,

t.he resolution reaction, Therefore, by

f .
Cool T HEIRTEh 1S HEQIRGSE (15 TACW ex HAWFERT o i RECERESS ing

 progieeed ' thé PRGN reactPoR Grpends et thecan

gress. . 2
Do miidtd e | MHANHE donatdfs (852 0RE0Y 20000 i ng
sectdats A dri vl 38R} S0 @ "Ohndr SEYPE Qﬁ%goggaiésgr
IS to pr event ununi formresolu on progress n .

devalifi Hbon renddttdturdiedP H‘eix?g,%&cﬁsé‘n aéx{%gt that dew

interface with the resist = (the ac 384 near t

sur fizoeathiene doesh @icty cdanf petbr i st fnp e, r&Sdbst 10°C to
solution if dew water adheres to the surface of the

waf di5°0¢ FhiéchahekedV ihi pbsisiblleusoc dalhathilto the progress of
predeterm ned tenperature is transferred by the route

of fihe wregeduddosr meadtiane [Thereface,sbyt icowl3hg the

the delivery section 340 of the shelf unut R2 ofothg

25 WASEEsY ARG terattihen egposunehdas @hautat0°Cr &n0s5fC in the

wea%%a%%ion inhibiting section 307, the progress of the

resolution reaction of the resist can be inhibited.
Incidentally, the reason why a cooling temperature of
the wafer W in the reaction inhibiting section 307 is
set so as not to cause dew formation is to prevent
ununiform resolution progress and developing line width
due to the acid 384 at the interfaqe with the resist
(the acid 384 near the surface thereof) being absorbed
into the resist solution if dew water adheres to the
surface of the wafer W.

The wafer W which is thus cooled to a
predetermined temperature is transferred by the route
of the transfer arm A in the interface station S3 —> the
delivery section 340 of the shelf unit R2 of the
processing station S2 — the substrate transfer means MA
—> the CHP process station 304 of the shelf unit R2 —>

the substrate transfer means MA —> the developing unit D
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the CHP process station 304 of the shelf unit R2 - the
substrate transfer means MA - the developing unit D 90
to be subjected to tenperature adjustnent by being
heated to a predeterm ned tenperature by the hot plate
341 and then cooled to a predetermi ned tenperature by
the chill plate 342 of the GHP mwmcess station 304,
and 5 then the wafer Wundergoes devel opi ng processing
in the developing unit D at a predeterm ned

te rature, for exanple, at 23C which is the coating
tegg 205 SUIaed & disFperptapaiadinstrent by being

exampl e, t heat i n rocessi is 10 perforned by

ol oatie ot b romidRe TRy P RaG b by g g plate
by t aci 4 on, the t plate 1 of, the CHP

p%/octe}'?sl S n% %glﬁ%&fogg%e.a iRt %iﬂfl"%“}eﬁi tifperature by

al kalgyne 341yt i ang -t he ¢oal i processing i.s,
perf5¥ﬁ%3§@gﬂs g%tfhgqghgﬁhqﬁg%c |(NP§%?%ﬁﬁaéﬁﬁq¥°n 304, and
| at 5 Felys I AV | . .

|tor angfhgl%lr é:gﬁ%;vat he %’?gﬁkﬁgrﬁ?eﬁ?eﬁgﬁﬁ%sﬁﬁgﬁ%ﬁz in the
neangeMdloplihg ReAki B atSac Prded3tnifndd & & S ¢

Rl, R3 -~Otptwlgle"substratél trtgnsfer means MA 1 E’e ca(%qgl g or

sect iexamp32,ohatt R8°QOsheh fisinthe Eoatih§ersuPstathife of the

transfer neans MA -> the delivery section 334.in the

shel fleyeilopiRg- spatidal.i very arm 323, and the wafer W

which is heated to a predeterm ned tenperature and .

then cool ¢nep an phéddeexampied ttdrepdrextlingy ifrocessing is
returned back, for exanple, 25 into the origina
cassBEFéo3Pedt R¥oGdRavaagdehey prptective group 382 from the

resin 381 by the acid 384 on the hot plate 341 of the

CHP process station 304 to make it soluble in the
alkaline solution, and thé cooling processing is
performed to stop the chain reaction on the chill plate
342,

Subsequently, the wafer W is transferred by the
route of the substrate transfer means MA —> the heating
section 331 of the shelf units R1, R3_—> the substrate
transfer means MA —> the cooling section 332 of the
shelf units R —> the substrate transfer means MA —> the
delivery section 334 in the shelf units R — the
delivery arm 323, and the wafer W Which is heated to a
predetermined temperature and then cooled to a
predetermined temperature is returned back, for example,
into the original cassette 322 through the delivery

section 334.

In the processing station S2, the wafer W is
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section 334. In the processing station S2, the wafer W
is - 91 successively sent to the delivery section 334
of the shelf unit RL, and then transferred by the
route of the vacant hydrophobic section 333 --> the
vacant cooling section 332 in the shelf units Rl, R3

- the vacant 5 coating unit € -1 he-vacant heating
section 331 in the shelf units R, R3 - the vacant
cooling section 332 in the shelf units Rl, R3 - the

f S3,. and VVafter t he
o po ST SR8 it GO ROLLVET SERR OIS Theof the

f the shelf
el T %%ﬂ.ﬂ&?ghk?%’f:é'}%%ﬁ:%iﬁ%%g’m g G get the
P ocaaat? ihaitop]l SUEEE s HlS Bie | BachliE cpoling
- - t%%c‘t%@ﬁbﬁeqtd RGeS &G 10 &%t&f%zen hel &gﬂ{é{;\?ant

R1, - the vacant cooling section t he

15 Ufa:ldaﬂ:lﬁilg- urd t ct he %'V&éinﬁeﬁééﬁ’ﬂnig Q£ 160331 in the
shelf unit Rl. According to the above odi nment, the

waf ersHaifs undeel &d, tR3SH£ht1@et€éf@§ﬁﬂt¢6@lﬁ§?d§§§tﬂ8ﬁ 332 in
cause dew formation in theé reaction inhibiting

sect itdve 30eldf ueit30Rilhe R8xpdsthie, inbeéchad@kesBation S3, and
possi bl e to enhance the wuniformty of the devel oping
| i ne thiedwWafeTh#t aifsert ftbe wafpersuliee)givsdd ibe ttheansferred by
aligner $4 is cooled to a predetern ned tenperature
i n t k&S E¥tieoR T FhEbVRCARt Feadtdwmanhihitige section 307

transfer ti f the aligner S4 25 the reaction
i nhi 6% ithe gg@iloHn3@7Rﬂslébﬁgﬁhﬁth£ﬁﬁce station S3 —> the

vacant CHP process station 304 of the shelf unit R2 in
the processing station S2 —> the vacant developing unit
D = the vacant heating section 331 of the shelf units
R1, R3 —> the vacant cooling section 332 of the shelf
units R1, R3 —> the delivery section 334 of the shelf
unit R1. |

According to the above embodiment, the wafer W is
cooled to such a temperature as does not cause dew
formation in the reaction inhibiting section 307 after
the exposure, which makes it possible to enhance the
uniformity of the developing line width. That is, the
wafer W exposed in the aligner S4 is cooled to a
predetermined temperature in the reaction inhibiting
section 307, but the transfer time of the aligner S4 —>
the reaction inhibiting section 307 is constant, and
hence the resolution reaction of the resist progresses

to the almost same extent during the transfer.
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hence the resolution reaction of the resist progresses
to the al nost sanme extent during the transfer. 92
Further, since the wafer Wis cooled to such an
extent that the dew formation does not occur and the
progress of the resolution reaction of the resist is
inhibited in the reaction inhkibi%2 ng-section 307, the
5 progress of the resolution reaction of the wafer W
therein is alnost inhibited. Therefore, when the wafer
in the reaction inhjbiti section

\3{\6?73f g?dfrflé‘ort I tf LGS (4 HFESH JEess %Q(gkg%nt%cmuch an
I el O RS B s BT e
f [ f d to,t.h r ocess, .
e ekt B, WIS ERISEE YRS B HotEhae oo
. . . i.ti.qQn [ ], .t n
o1 Wb o shel bESATE LM ALLTR A" cne
of tReol?eBE0BFeEheOlrelsl vt Hdadt it %4?«1::1%‘19W

to be alnost the sane also 1n the hot plate

whi cliheme@s ikt ap@sSitblianti® ipe@Menthape@6ey! " 468 fhe wafer
variations in developing I'ine width and to enhance

t he WniiSomaiey tof watile idetaleopicag tiome iwhdidit i Istction

t he above-descri bed enbodi nent, the reaction

i nhi B0T7i Agrssbei bmaddFemnyobéhst CHEt predess caelt idme 304

wafer Wby circulating a refrigerant in the chil

pl at ¥highlisop RaEytbpreocegsyutde, ektensxaxfplthe ggogress of

shown in FIG 27. In this exanple, shelves 391 for

mountPRgTERELRALER FSAREiANRECOPES Bilas tathepsemedatien

In atggogg§g£n Egog}ansferred to the CHP process station
304. Thus, heating processing is performed for the
wafer W of the same condition at all times on the hot
plate 341 of the unit 304 so that the extent of the
progress of the resolution reaction is made to be
almost the same also in the hot plate 341, which makes
it possible to prevent an occurrence of variations in
developing line width and to enhance the uniformity of
the developing line width.

In the above-described embodiment,'the reaction
inhibiting section 307 may be structured to cool the
wafer W by circulating a refrigerant in the chill plate
371, or may be structured, for example, as shown in FIG.
27. 1In this example, shelves 391 for mounting the wafer
W in multiple tiers are provided in a processing room

390 which is partitioned from the surroundings and

sealed, and a gas having a predetermined temperature is
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390 which is partitioned fromthe surroundi ngs and
seal ed, and a gas having a predeterm ned tenperature
is 93 supplied into the processing room 390, to
thereby adjust the tenperature to such an extent that
the progress of the resolution reaction of the resist
is inhibited and that dew fernme#3 on-does not occur. 5
In FIG 27, the nuneral 392 denotes a storage tank of
the gas to be supplied into the processing room 390,

dth 393 .denotes an, adj usting section for
L R RS ftrtb%nawesst%lr%erqq;hkag%@g EQ’ thereny

det Ny rat re a d t hereafter sending it
Pht o q%émprﬁcib SHES O IFThi N ke, tHte the

TR0 M i R
passatted SRECOI 0 S ASE A 199

dete by a tenperature d I Ng sec

Further, as, tpues 9387t e mdf%éft@eﬁ@@egré’cﬁﬁﬁ tank

roon1390 air, an inert gas such as nitrogen,

gas @ff the @as ard Hhedppliledanty die ﬂfck:?eﬁ‘ﬂ)gs%émn 390,
can be used. Mreover, in the above exanple, th

r eactanah th@ inumdyiali mg»asemnmSS% ey $nd h‘:‘%ctlon for
tenperature of the wafer W but the progress of the

r esolagtjiust imgadthieogasf friome thesisttorzaye marnknlEdd ted Dy
controlling the noisture anount adhering to the wafer

W N@Fedetermd nedettampesaitivge @nshitdwiieafirpt ifeneting it
resist has_a property that 25 it reQU|res a humdity

of aBdtC A& PFOCKS SHdgyIrQeMy390. n this example, the

temperature of the gas adjusted in the adjusting
section 393 is controlled by a controlling section 395
based on the temperature in the processing room 390
detected by a temperature detecting section 394.
Further, as the gas to be supplied into the processing
room 390, air, an inert gas such as nitrogen, a mixed
gas of the air and the inert gas or the like and so on
can be used.

Moreover, in the above example, the reaction
inhibiting section 307 controls the temperature of the
wafer W, but the progress of the resolution reaction of
the resist can be inhibited by controlling the moisture
amount.adhering to the wafer W. Namely, the acetal-
series chemically amplified resist has a property that
it requires a humidity of about 45% in the'resblution
reaction of the resist, and the resolution reaction

hardly occurs when the humidity is not enough.
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reaction of the resist, and the resol ution reaction

hardly occurs when the hum dity is not enough. 94

Therefore, by lowering the humdity inside the

reaction inhibiting section 307 to, for exanple,

about 20%or less to obtain a low humdity condition,

and by making the wafer Wwait Stdherein for nore than

a predetermned 5 tinme, the noisture anount adhering

to the wafer Wis nade snaller than the noisture

anou adhering . to.the .wafer Wwhen it is transferred .
nt o PRECIoTEy BY IPHRFENG rdhes ACHIGH t07i Nsd den 41 freact ion

Ry e g
[ i.nhi bi ti. [ .307 .sh an FIG_ 24, it .
eacaq, BR300 S Wi tRE AR ol baking

whi chnias bULS is LUSE egtian i .
SuppLrsg Rttt hE iy Hd:hora0tnalld| redetormined

that thife,t eRBemdL YEarafl ahBﬁng:a%d\N@ﬁl?xyj $oahestater W is
the adjusting section is controlled by the

cont makki Bflageelri @haRathe AB ishRArRUENdUNY 2ANEREneAR the
As the gas supplied into the case, air, an inert gas

suchwafemi Wr eben, ia dsxedapaferiredhdntior thed relhetiioer t
20 gas or the like and so on can be used. Further, in

t he inbabtitdngi skicbibnnd03esbi wha30Ehehpmogiressl Gf 2he
it can be structured so that the humdity of the gas

whi chespduidpnsreactionhefaghestiesdssecanobe3dBhibited
controlled by_the controlling section 395 based on

t he ﬁBﬁF&ﬂ??agﬁYZS t he processing room 390 detected by

t he hum di_t . . .
InYConcrete, in the reaction inhibiting section

307 shown in FIG. 24, it can be structured so that the
gas the humidity of which is adjusted in the adjusting
section is supplied from the storage tank into the case,
and that the temperature of the gas which is adjusted
in the adjusting section is controlled by the
controlling section based on the humidity in the case.
As the gas supplied into the cése, air, an inert gas
such as nitrogen, a mixed gas of the air and the inert
gas or the like and so on can be used. Further, in the
reaction inhibiting section 307 shown in FIG. 27, it
can be structured so that the humidity of the gas which
is adjusted in the adjusting section 393 is controlled
by the controlling section 395 based on the humidity in
the processing room 390 detected by the humidity
detecting section.

Moreover, in the reaction inhibiting section, the
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detecting section. Mreover, in the reaction
inhibiting section, the 95 tenperature control of the
wafer Wand the control of the adherent noisture
anount can be perfornmed in conbination, in which case
the higher unifornmty of developing Iine width can be
secured because the 5 progress o%5the resol ution
reaction of the resist can be further inhibited. The
reaction inhibiting section 307 can be installed not

ly | he interf t] S3, but _also inside the
or ot e IR ATURT GFPIOrO b RE Whh VAESH 0F | RRpet B LFenBHEL of

- . f bet t i
sa°and tdfedcht dio14AEs Hmhst h oY Rt freteddps'
to Cr@d}&ﬁiné%l{,esﬁ'l YIH L) rEact | Bl ﬁfqégfﬁf} $%gity of

. 1
during the transfer progresses simlar

trans{éfeidgind S SOW&fen ah ht?é‘c'.?eé%r L p ﬂes%ause the

preferable to 1nstall the reaction inhibiting section

307iprdqﬁhédﬂdifﬁﬁéféﬁéﬂidﬁﬁéﬁ“réﬁﬁkidniéErEH§ resist can

preferable to install it near the aligner $4.
Fur t hes narethdhel digimiatet Ur e setting of the chill

plate 371 of the reaction inhibiting section 307 may

be 20 setThwy tdwctcion rihibgt segtsent son tIer ¢&e be

tenperature higher by a predeterm ned tenperature

r angenSFtarlledhmsite onlly tim 3Qye titrenferalataoion S dut

is calculated by the detected tenperature and

hurm GXSP Rdif 1dse W&t Rreoassoind mimtidu$2 i buthiwien the

25 predeterm.ned tenperature range can be

gﬁzﬁé%%&5§§¥%§ﬁwand the humidity in the é%ansfer area
between the aligner S4 and the reaction inhibiting
section 307 are easy to change, the resolution reaction
of the resist during the transfer progresses similarly
when the transfer time is shorter, and hence it is
preferable to install the reaction inhibiting section
307 in the interface station S3, and it is more
preferable to install it near the aligner Ss4.

Furthermore, the temperature setting of the chill

plate 371 of the reaction inhibiting section 307 may be
set by the controlling section so that the temperature
higher by a predetermined temperature range, for
example, 1°C to 3°C, than the dew point which is
calculated by the detected temperature and humidity may
be set as an optimum value, in which case the
predetermined temperature range can be changed based on

the type of the resist. Further, the cooling

temperature may be calculated based on the temperature
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the type of the resist. Further, the cooling
tenperature may be cal cul ated based on the tenperature
96 and hum dity in the atnosphere so that a relative
hum dity (val ue determ ned by the cooling tenperature
with respect to the noisture anount in the atnosphere)
beconmes 85% 5% and based om th?& tenperature, the. 5
tenperature of the chill plate 371 may be controll ed
the predeterm ned tenperature range. Furthernore,

371 B P, OBE AL e iore O hr Bt erpbr Befiee
onperaf SEE Stvdfle dbodiided B ?‘ﬁeeééwb%? ifeBprature
the rei@f i M&sp %ﬁ#ﬂ?ﬁlﬁgu 5%@%%% % St L AP ﬁg %Eﬁbsphere)

range of the e contro

corresdcdmes |g54 e PEESEAH bAXER! bﬁntﬁ.eL%C'i:bﬁggrﬁle ¥&, the
an anti- reflection f|In1nay be formed on t sur acé

of t heerfemethnte Wibelits acIeDBL i platde3 7 EShEY  bé NSd8BFb11ed by
of the hydrophobic processing. In this case, since

t he wvidierpi¥detemonied tempeitoe eranged FRIMAHAMOR, a
before the processing of formng the anti-reflection

fi | mcdnfrrolddarep|teempenatiurd ararfige o figthdechill plate 371
anti-reflection filmis 20 added to the processing

uni t “U‘Y AR pARSHL QU Ynefely, \And whemnith s reemperatere range

uni t forn1n the anti-reflection filmbased on

the t g’éf "PrFé”t'} drhe @r%%rmwdt@mm%@e
of the COO|I ti |s controll ed _based on the
LenpdBidR ¢ a@%@?& i hirthe #k R And sk relat 1ve

t enpq{tﬂﬁﬂfﬁ:y()f ttlﬂee % ejzrol\éL/J_rnec_;‘r’lCtheen%beara}teurgrpee rr.agrlflgre of the
chill plate 371 may be controlled to correct it.

In the present invention described above, an anti-
reflection film may be formed on the surface of the
wafer W before coating the resist, instead of the
hydrophobic processing. In this case, since the wafer W
is cooled to a predetermined temperature before the
processing.of forming the anti-reflection film, for
example, a unit for forming the anti-reflection film is
added to the processing unit U, and when the wafer W is
transferred to the unit for forming the anti-reflection
film based on the temperature of the transfer area, the
temperature of the cooling section 304 is controlled
based on the temperature of the transfer area so that
the temperature of the wafer W reaches a temperature
for performing the processing.

Further, as shown in FIG. 29, a beam 701 scans on
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for performng the processing. Further, as shown in
FIG 29, a beam 701 scans on - 97 the wafer Win due
order in the aligner S4. Therefore, a tine |lag occurs
in a reaction depending on the area of the wafer W~
In the reaction inhibiting section 307, as shown in
FIG 30, the aforesaid tined ag9éan be 5 avoi ded when
the cooling extent is changed according to the area
of the wafer W Mre specifically, for exanple, the

are V\herethewb 7g1| emttgigll %éler in tine fore
eH B HPPofetIPEpat u'-Ftéere ore,
LE?tQ??dﬁ%ié%4ﬂgg q% $ gg ¢an he_al Epavgfd
Fur L8 nd e, ri Th3%r 188, ARnBhatndePh ﬁSeL grea
{
taPSa@fme%} g t#@%é@ﬁne%&l . L?”elfﬁ"éﬂfi PR EAP et n 307,
the £ | gsn Shh Wab%(fooér?é* sﬁskﬁgaig' E%Qeﬂég %X{xhbe

the anti-reflection filmis forme rev

ref'éﬁaidéu\ﬁhéﬂ1Eﬁélﬁébfﬁnér@ki@ﬂ€r1sSbH§n§é?t38cord1ng to
resist in exposure when the chemcally

resitfie igras st iy thefer iW. t MY %‘;ﬁéﬂlfid’ﬁ’.ﬁ"}} ' %r example,
the substrate is not limted to the wafer, nd ma

a gltdes anews twhedee ftdre edadngul il cissémitﬂ@ddesplﬁér fﬁ time

descri bed above, according to the present invention,

t he igubdie alddnen rhsfay el doabed heo al lgwer tempdaﬁature.

heating section with the resolution reaction of the

r esiFIC Y@ Ghihiafiarasaithitcimernkag ¢an 2se pakst bieo ided

enhaqu tme gygfﬂgngfléﬁetéE%f%?glfglgganged according to
the area of the wafer W. 1In concrete, for example, the
area where the beam 701 is emitted earlier in time in
the éligner S4 may be cooled earlier.

Incidentally, the anti-reflection film is formed
to prevent the reflection which occurs at the lower
side of the resist in expoéure when the chemically
amplified resist is used. Further, in the present
invention, the substrate is not limited to the wafer,
and may be a glass substrate for a liquid crystal
display.

As described above, according to the present
invention, the substrate is transferred from the
aligner to the heating section with the reéolution
reaction of the resist being inhibited, which makes it
possible to enhance the uniformity of the developing

line width;

(Fifth embodiment)
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line wdth. (Fifth enbodinent) 98 Next, the fifth
enbodi nent in which the present invention is applied
to a substrate coating and devel oping systemw || be
explained. FIG 31 is a schematic plane view of this 5
enbodi nent, FIG 32 is a perspective view show ng an
interior seen through, in which98l is a cassette
station, S2 is a processing station for performng a
coating processing of a resist, a devel oping
processing, and the like for the wafer W, S3 is an

i nt er f ace NExxtst &thieorf 1 f4#d embqdingnty| jnyydyichrihe present
cassette statiaon Si includes a cassette stage 421(93
a nodAVieRd 198c tiSoRPEA 1GH &R & RISt IS ing an
(herejinafter, referred tqQ.as ! ssette" ) 422 such

as OsYEloPIdG SYETELS Y, e§%héﬂ§1 "WYPlurality of 15
SUbsr at ese, { Or XA 125, MY £15 MU S, TP et e

a delive | VEer y reans lTvering

t he f er. W het the ;cass : i
st agSiBRS RS, B35, B2 457N Ut B AR FIRRIARY an
arm ‘}.%gefi%rstsrelvégt'{rh%u%,bﬁrﬁﬁﬂﬁ@ﬁ@ﬁ G cassette

descendabl e, no le 207in'the X-direction and the

Y- di 1:qGHHiQmh, ¥ il0tadipHdlcRs Ay Ntk 4 M tidelpeicrming a
Further, the processing station S2 includes, for

exanmoat ingd piierisedingg ofmid wd3i(ddl, DYewsldping processing,
devel opi ng processing sections, two coating units C

(Cl, a2l Ehe drike ffor ehenplagen Wee Ihied faruninteddd ,
i E%gtion, and S4 is an aligner.

The cassette station S1 includes a cassette stage
421 as a mounting section on which a wafer cassette
(hereinafter referred to as a “ cassette” ) 422 such as
four substrate cassettes housing a plurality of
substrates, for example, 25 wafers W is amounted, and a
delivery arm 423 as a delivery means for delivering the
wafer W between the cassette 422 on the cassette stage
421 and the processing station S2. The delivery arm 423
is structured to be ascendable and descendable, movable
in the X-direction and the Y-direction, and rotatable
around a vertical axis.

Further, the processing station S2 includes, fof
example, two developing units D (D1, D2) as two
developing processing sections, two coating units C (Cl,
C2) and, for example, three shelf units R (Rl, R2, R3),

for example, one substrate transfer means MA, and is

structured to deliver the wafer W between the cassette
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for exanple, one substrate transfer nmeans MA, and is
structured to deliver the wafer Wbetween the cassette
99 station S1 and the interface station S3, and in

the station S2, to perform processing of coating the
wafer Wwth a resist solution, processing of

devel oping the wafer W and-praegessing of heating and
then cooling the 5 wafer Wto a predeterm ned
tenperature before and after these processing. In

expl anation of an exanple of a layout of the

pr ocessitignsiSdt iapd $2d jiganfiase mtaddedt P urfind iy the
including the developing unit D, the coating unit C

and Eradd.oon S2re tor PEIFEFMRTPASHS iM% SiPathiddddie water

side of the aforesaid delivery arm423, fo xanpl e,
on t Mo witihg it TERIE HuiREHL U S o, RRRSIESS i Mo e IRPIRg the

seen fromthe cassette station Sl1. .That is,, .t )
develMieTg Wruies BEPCESF ik G Jguddi e Pl feqling the

adrectio 5 al nost. perpendi cul t ' '

of ar"faaﬁt‘?&e?ﬂe O 5 PLAAEE M%i?eﬁ{@%ﬁ%ég%%%@%%% atter
421 wi,th th velgping unit D1 on the front side,

and }%rpet%ee q%(?vc\%%stn%grs of these devel oping units D

and D2, t i it : ;
W_V%t}hc‘.?ﬁ&l'angatwh tSe Gn a8garfl &7 & P& OVAPee sbfeche

by side e 20 coating unit C" on the front side.

I nci qeridddding tdt@iod @4 avikg EdE Arpdd@Sssidg units U
cassette station S1 sideis referred to as the front

si de @l ddinqpltigneievellapitey wsit af erylesl ¢oatabng henit C and

back side. Mreover, on the left side of the

procession ame tprowvidd asitdecrwd roetheoradehetback side of

station S1, the substrate
the aforesaid delivery arm 423, for example, on the
right side when, for example,vthe back side is seen
from the cassette station S1. That is, two developing
units D1, D2 are disposed side by side in a direction
almost perpendicular to the direction of arrangement of
the cassettes on the cassette stage 421 with the
developing unit D1 on the front side, and in the lower
tiers of these developing units Dl.and D2, two coating
units Cl1 and C2 are provided side by side with the
coating unit Cl on the front side. Incidentally, in the
following explanation, the cassette station S1 side is
referred to as the front side and the aligner S4 side
is referred to as the back side.

Moreover, on the left side of the processing units

U as seen from the cassette station S1, the substrate

transfer means MA which is structured, for example, to

be ascendable and descendable, movable right and left
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transfer nmeans MA which is structured, for exanple, to
be ascendabl e and descendabl e, novable right and | eft
100 and back and forth, and rotatable around a
vertical axis is provided to deliver the wafer W
anmong the <coating units C, the devel oping units D,
and the shelf wunits R FurtherlO®he-shelf unit RL is
di sposed on the 5 front side of the substrate transfer
means MA as seen fromthe cassette station Sl side,

th h it ' di I i .
ther 00 DA BRE Gokitn, e Sas el BATGR 5P vertical
left sj.de .Lher.eof:, ™

hat TS BEEVidL RO prld (RIBE Y Mndi the
substyahs dy AshE R M w1 PNHd WifidsdPn, and Ithe shelf

conveni ence. As shown with the shel unit RL in FIG

33 anghittke r.ShelitbcHBr, BRel BhELE ud4t Reatisndispobedndn the
431 for heating the wafer W cooling sections 432 for

cool ifiynk5 stikie W athels ubdtytitap hokims fac tnesm st 3 faw seen
meki ng the surface of the wafer Whydrophobic in the
shel ffnon tthe Rhsaret He3,statdiedn \&r s isbet ithe 43e1f unit R2 is
including a delivery table for delivering the wafer W
bet wekirs pasedieln tdrey baghknstizie dtharrotasnd ttthetsheldh unit
Si and the substrate 20 transfer neans MA in the shelf
uni t B3, isastismasedan g defithes g drhepent woegsrertively.
transfer arm A of the interface statjon S3 mmgc wi | |

ik

be deklershoatd Remothf tht sitbstiGt 241 d it R3
A T R T R
Sha1}éﬁ9§nfﬁné§? '

As shown with the shelf unit R1 in FIG. 33 and the
shelf unit R2 in FIG. 34, heating sections 431 for
heating the wafer W, cooling sections 432 for cooling
the wafer W, a hydrophobic section 433 for making the
surface of the wafer W hydrophobic in the shelf units
R1 and R3, a delivery section 434 including a delivery
table for delivering the wafer W between the delivery
arm 423 of the cassette station S1 and the substrate
transfer means MA in the shelf unit R1, and for
delivering the wafer W between the transfer arm A of
the interface station S3 which will be described later
and the sﬁbstrate transfer means MA in the shelf unit
R2, and an alignment section 435 for performing
alignment of the wafer W in the shelf unit Rl are
vertically arranged in the aforesaid shelf units R (RI,

R2, R3).
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vertically arranged in the aforesaid shelf units R
(R, R2, R3). - 101 The aforesaid heating section
431 is structured so that the wafer Wis heated to a
predeterm ned tenperature by nounting the wafer Won

a surface of a hot plate in mh* h, for exanple, a
heater is enbedded, 5 and the atoresaid cooling

section 432 is structured so that the wafer Wis

cooled to a predeterm ned tenperature by nounting the

waf er W orrhe sifidraceidf heattid |sgdtaioh 4B Wi st fftured so
exanple, a therno nodule is enbedded. 10 In

expl &hati aheotvaiflee W dseheaiadedietsl @iprgpdetidrnndaased

on, for exanmple, FIG 35, in which the nuneral 441
denotegperadpreaby aocuypitanghddle aFferhiwtlorhas smrface of a
function of vacuum suction is provided rotatably

i nsi Bet pRateugnawhicihe fop exampdie 442 heatsiry st mdrpdded,
to be 15 ascendabl e and descendabl e by a raising and

| one ANAy thee Q% ESAH144 So0AAINFaT IO 4330dist isdFaytured so

above . the cu 41, the wafer Wis delivered to an arm
251 THACH e FaIEE Heds: FROJatsr SoPHaNEtaaHASE |

ol veRyese B By mPRRP Lol v T B, e miase of @
Is deki. A ' t.h ' .
of tRE aaptArte (8 uIER UL mpllh. A THUREL ki 1o

its Lameugelgde, and delivered fromthe spin chuck 442
side to the arm 451 by the 25 reverse operationa

sequences.inlk&plameitdlord44 denrOtffforesaid developing unit D
based on, for example, FIG. 35, in which the numeral
441 denotes a cup, and a spin chuck 442 which has a
function of vacuum suction is provided rotatably inside
the cup 441. The spin chuck 442 is structured to be
ascendable and descendable by a raising and lowering
mechanism 443, and when it is positioned above the cup
441, the wafer W is delivered to an arm 451 which will
be described later of the aforesaid substrate transfer
means MA.

Regarding the delivery of the wafer W, the wafer W
on the arm 451 is delivered to the spin chuck 442 on
the upper side of the cup 441, to which it is
relatively raised from its lower side, and delivered
from the spin chuck 442 side to the arm 451 by the
reverse operational sequences. The numeral 444 denotes
a discharge nozzle of a processing solution, for

example, a developing solution, the numeral 445 denotes
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a di scharge nozzle of a processing solution, for
exanpl e, a devel opi ng sol ution, the nuneral 445
denotes 102 a processing solution supply pipe, and
the nunmeral 446 denotes a supporting armfor noving
the nozzle horizontally. The a{ggesaid di schar ge
nozzle 444 is structured 57to lude a plurality of
supply holes which are arranged, for exanple, in a

di aneter direction of the wafer W and the devel opi ng

sol Ui R olcesdiingNaraad ient Qupdly Pifdeacand the ntideatal 446

Won the spin chuck 442 from the discharge nozzle

444, gandtlele adevpboRititgs Alri ifdt Hoviihighadre hoz e

the wafer Wby half rotating the spin chuck 442 so

t hat hardelouwtiaanyf.il m of the devel oping solution is
fornmed. Further, the coating unit C has al nost the

same st r miteurafoaestabia dbsadlopigey norzleD 4 Adhereastfurtured
the 15 coating unit C, the discharge nozzle 444 is

st r utouriaglude. supdlyalidydofe|ssm dollgs ahigh @re

for exanple, a point alnost close to the center of

t he waranaRd ade@r eFampdsi stins@ Giameter @HigfsddBhtf the

the surface of the. wafer Won the _spi.n chuck 442 fro
Lhe HAEETaRye 280, She SEVRAPE i KGN O ddihanged onto

5, SR & Rl LSt Sty WY AR . crom

dovel s R IR, 460 LIS R cPind W ion

Ot el ARabet® by oh Wald Y W B haAltd R4 e spin
chuck 442 so that a solution film of the developing
solution is formed.

Further, the coating unit C has almost the same
structure as the developing unit D, whereas in the
coating unit C, the discharge nozzle 444 is structured
to supply the developing solution onto, for example, a
point almost close to the center of the wafer W, and
the resist solution is dropped onto the surface of the
wafer W on the spin chuck 442 from the discharge nozzle
444, and the resist solution is spread over to coat the
wafer W by rotating the spin chuck 442.

Moreover, the processing units U are spatially
closed. Namely, aé shown in FIG. 35, the developing
unit D or the like is partitioned off from other areas
by a wall portion 447 and a partition wall 448
partitions respective sections such as the developing

unit D1 and the coating unit C1l, and a delivery port
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partitions respective sections such as the devel opi ng
unit D1 and the coating unit Cl, and a delivery port
103 440 is formed in the wall portion 447 of each
section such as the developing unit DI at a position
corresponding to the arm 451 of the substrate transfer
means MA. 5 Furthernore, air which is rid of
inmpurities, adjusted at a ﬁred%Q%rnTned t enper at ur e,
for exanple, at 23C as a coating tenperature of the
devel oping solution and at a predetermned humdity

IS sqnly ijRt @ pPgGt i i InC .
partitioﬁéd 8%?%§y the“%o%%gﬁl%%gﬁﬁgghqf?;%ghfafﬁbseCtlon

par t ishichn agalthet 48veVopigly unlifte$d akeas Jeautiot0 o
speak, the atnosphere which is adjusted™w th high

accucaeyeshandliyng fror t&eaapme 451N ofhe healsldlst¥3®@ transfer

processing unit U for exanple as shown in FIG 35, a

filteweansi MA.15 F1 is provided to cover the upper side

thereof, and the atnosphere collected fromthe | ower

si de of tRarphessogieng aimi whidhs iex hduds toefd itmgpuar i issst,

exhaust, system while a part thereof is introduced to

a fi Pdgnstgdvhrteaspgedghermiaed teppeansdrey tfoe example,

filter deﬁice 20 449 is blown out as down-flow ng air

t hr 08&h28He 2511 rR2E Y | femperature| of neke edeveloping

sectiog.tThe afare%aid filter unit FI includes, for .

exanpPeit180; APfepts §r PELESLERRLIREA hyAddifyn i sent into

chem b . L g resist,is_used,  .i.ncludes

chegkgg E%Fﬁ?ngngg nﬁhWbﬁchaggiBﬁgt&5ﬁ88ﬁ§np%#opy the

remoybig gbkelbn 447 and the partition wall 448, whereby
these areas have, so to speak, the atmosphere which is
adjusted with high accuracy.

Namely, for example, in the partitioned processing
unit U, for example as shown in FIG. 35, a filter unit
Fl is provided to cover the upper side thereof, and the
atmosphere collected from the lower side of the
processing unit U is exhausted to a plant exhaust
system, while a part thereof is introduced to a filter
device 449, and the air cleaned by the filter device
449 is blown out as down-flowing air through the
aforesaid filter unit F1 into each section.
The aforesaid filter unit F1 includes, for example,

a filter for cleaning air, and when a chemically
amplified resist is used, includes a chemical filter to
which an acidic component for removing alkali

components in the air such as an ammoniacal component

and an amine is added, a suction fan, and so on.
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conponents in the air such as an anmmoni acal conponent

and an am ne is added, a suction fan, and so on. - 104
Further, the aforesaid filter device 449 includes an

i mpurity renoving section for removing inpurities, a
heati ng mechani sm a hum difyi ng mechani sm a feeding
section for feeding the air,_ angd,s0 on. 5 \Wen the
chemcally anplified resist, for exanple, is used as

the resist solution, it is necessary to renove the

al kali conponent because a catalytic reaction due to

an a€udtherchtiel hfbeedasdr ifidd dratdevides davhiibidiedidd an
the al kali conponent such as a trace of 10 ammoni a

i ncl dupurikyt femavingndethd.oanifior gemeavaimed infpuaitdes, a
wal | coating touches the acid on the resist .surface

to dBeatiipgamechashspe of humjgitfarimg Ttemtedsa, a tfeesling
necessary to prevent the alkali conmponent from

get t SRGLLAR0IPRe f8AENGPLRE BﬂébeégﬁhgT?Fﬁbfphegei and

15 hence the processing unit is spatially close 0
prevent aW @ﬁ?F ﬁcQ%SWgFﬁélM @MHl%ﬁ%ﬁﬂnﬁﬁﬁlﬁqmnﬁQHuﬁxample:
out si, t he chegicah fi,lter.. The aforesaid

afhef
subshiysgfijé'ﬁé'%? FERAS WRCH e dSadetetany to
i - . e Interfacge, .
stat Tohes’ Fhec4TRRLE. coRBbpeRy PRoRUSA Getatagvtic
st at {@RcB2on2fflet 6 Qh'segﬁ }gﬁ gﬁllefﬂpﬁgrgféﬁ%glqgter

for exposing the wafer W resist

formed ifhepnpeqat ¢d tRet BEkRA¢K cOMPOnRht LREH ALELf 2¢8ce of

station S3. The interface station S3 25 includes a

shel ammoniaRéntbudbd chn CtRepaggeandstalel @RSne generated
from a wall coating touches the acid on the resist
-surface to deteriorate a shape of a pattern. Therefore,
it is necessary to prevent the alkali component from
getting into the developing processing atmosphere, and
hence the processing unit is spatially closed to
prevent an entrance of the alkali éomponent from the
outside by using the chemical filter.

The aforesaid substrate transfer means MA is the
same as the one shown in, for example, FIG. 23.

The interface station S3 is connected next to the
processing station S2, and the aligner S4 as an
exposure section for exposing the wafer W on which a
resist film is formed is connected to the back side of
the interface station S3. The interface station S3
‘includes a shelf unit R4 in which CHP process stations

(Chilling Hot Plate Processing station) 406 for heating

and thereafter cooling the wafer W are provided in
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(Chilling Hot Plate Processing station) 406 for

heating and thereafter cooling the wafer Ware

provided in - 105 multiple tiers and the transfer arm

A for delivering the wafer Wanong the shelf unit R4,

the shelf unit R2 of the processing station S2, and

the aligner S4, and is structu to deliver the

waf er W between the 5 processing Station S2 and the

aligner S4 and in the station S3, to transfer the

wafer Wafter exposure to the CHP process station 406

wi t hmatltdpdleutiiemsr aadt ithe tfardfer egnsta RiM@el ivering

i nhi bited, where heating processing for facilitating

t he ithgoWatiegnWohimpng tdei sthedrfd urig KA ,catld Bhelf unit R2

processing for stopping the resolution reaction of

the Pésit8€ Rrecgssivgnstatiionesd,amatd dheofaldyneramd e and

of a.layout of the interface station S3 like this,

the dRePETHRLUIRE te dgldVededher waferapbetween he

left_side when, for 15 exanple, the back side is seen

fr onPERESESLLE: £EALLPR: PEnasd thed addangs Sidgamdsiiae the

t her .t he trapsfer_ _armA ghich is structured, for

exan%?éFl%g Béf ggcgﬁagﬁfgraﬁ C¥eLERd Hord tekp eapOsure to

righghgngHbeF a .and , forth,  and rotatahl e ,

around a ver %8angngg¥%8H260§rg&F&ea.r?ﬁ8132&9Q35F@Ct1°n

CHP groggesrebaktopef§ inRlindes b EXRIRLG as -

shown in FIG 36A to F?G% gég, adﬁo%ﬁeﬁgagggﬁéfgagrgcesslng

heatfog saoiiosatonghenti PsblartBhChbs tnanded thi bha tne

plate 462 as a cooling section for cooling “the

waf eco¥lingappooess shaJfo6LOoBt¥bbing €Akl YeB81LuR4ABH! reaction
of the resist are performed.

In explanation of an example of a layout of the
interface station S3 like this, the shelf unit R4 is
provided, for example, on the left side when, for
example, the back side is seen from the cassette
station S1, and on the right side thereof, the transfer
arm A which is structured, for example, to be
ascendable and descendable, movable right and left and
back and forth, and rotatable around a vertical axis is
provided.

The aforesaid CHP process station 406 includes,
for example as shown in FIG. 36A to FIG. 36D, a hot
plate 461 as a heating section for heating the wafer w
and a chill plate 462 as a cooling section for cooling
the wafer W in a processing room with a carrying in/out

port 460 formed therein, in which the wafer W is first

mounted on the hot plate 461 to be heated to a
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port 460 fornmed therein, in which the wafer Wis first
mounted on the hot plate 461 to be heated to a 106
predeterm ned tenperature (FIG 36A), then, the wafer
W is |lifted fromthe hot plate 461 by, for exanple, a
projecting pin 463 and the chill plate 462 is noved to
a position on the | ower side of ége wafer Wby a 5
transfer means 464 to deliver th&%wafer Wto the chil
plate 462 (FIG 36B, FIG 36C), and thereafter, the
chill plate 462 is noved to a side position of the hot

pl at @ rifle tid Antl it tepir WRINGe | ey F'In él?e?’rg,g;]ll,hé Neater w

wafer Wto a predeterm ned tenperature

Thus,islQ iftedeaiondHd Mot DIEHY 11l & b¥rdheexample, a
delivery of the wafer Whbetween the hot plate 461 and

t he idjeqiiaige pi46263n drd tHenidhiltlhgilee preyerd imdred to
an over-bake. The structure of the transfer armA is

t he fam®sddionham dhe Howarbstidd ef rtdres fue £ ele an oMa
except that an 15 arm 456 for holding the wafer Wis

one &HI@NS{Hr meangr k643 idelsiver thiveevafehed novathe chill
in the direction of arrangenent of the cassettes (the

Y- di Pd&tCohS 20f(Flife 36Rysdthi® S6&biomng theyeaftaml ¢he

o mORBe Bpbey M dRagoNst dY A5A R RSP HELG ¥ dde hot

|7 SBRE U, LR WRARREO S LU USS e

sareiabe e RSN SRS YIS . e,

IS: ng |t%|8eI Ylieta%?.éﬁl 36 INARRINErAL A BY thld 'aeci‘ivse7rf%df the
wafer W between the hot plate 461 and the chill plate
462 in this unit, thereby preventing an over-bake.

The structure of the transfer arm A is the.samé as
that of the substrate transfer means MA except that an
arm 456 for holding the wafer W is one and that the arm
456 is structured to be movable in the direction of
arrangement of the cassettes (the Y-direction) of the
cassette station S1. For example, in the transfer arm A,
a rotating drive section 455 is movable along a guide
rail 457 which is provided in the Y-direction, whereby
the arm 456 is structured to be movable in the X- and
the Y-direction, to be ascendable and descendable, and
rotatable around the vertical axis.

Moreover, the interface station S3 is spatially
closed. Namely, as shown in FIG. 37 and FIG. 38, it is

partitioned off from other areas by a wall portion 471,

and a delivery port 472 is formed in the wall portion
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arm 456 of the transfer armA 1In the interface

station S3, the filter unit F2 which includes, for
exanple, a filter for cleani_ng gy, 5 and when the
chemcally anplified resist is used, includes the

chemcal filter to which the acidic conponent for
renovi ng al kali conponents in the air such as the
anmoAi’acat eoppsasiarnagdriespamding $oadded arn M66 of the
suction fan and so on is provided to cover the 10
uppetrdngéernhar®of: and sinmilarly to the processing

unit U, the atnosphere collected fromthe | ower side

of the iAPetbgcdrdexdiase s atscaxiSBusttdre tfdlities pindrt F2
exhaust syste mhil% a part thereof is introduced to .
o TPPEGR ABGHEASHT3FoR, AXARE LI Acfddied Bpz Rdeaning air,
filt 15 devigce 473 i.s own oyt, as down-flow ng air
throgéﬁ Yﬂgg ggSrgggwacP?ﬁYeﬁmEiFFlﬁé TRedséadf used,
sect i r ' Kl ter, . device 473.includes .an
rputTeyedas Eha BRahTCaLl EEICRE N0 b Phe thenariates,

a heag hagi-s apg dh . yh g [ . .
feed?ﬁ%ﬁgggggc??gnE%%?VFgghg%ggggrcanggggh§%3lgnahFhﬂér

the sueh #8i €hei smhbAifEal N8ohPBHENL §fid %ﬂh“éh?ﬂea&saadded
predeterm ned tenperature, for exanple, at such a !
t enpthat suetibat faheapdogoess 85 pkeviaeal vbi @Bver the

reaction of the resist is inhibited and that dew 25

f or mappen slbde hberectirandhsdhilarl9CtbothbCprafdssing
unit U, the atmosphere collected from the lower side of
the interface station S3 is exhausted to the plant
exhaust system, while a part thereof is introduced to a
filter device 473, and the air cleaned by the filter
device 473 is blown out as down-flowing air through the
aforesaid filter unit F2 into each section.

The aforesaid filter device 473 includes an

impurity removing section for removing the impurities,
a heating mechanism, a humidifying mechanism, a feeding
section for feeding air and so on, and thus the air
which is rid of the impurities, adjusted at a
predetermined temperature, for example, at such a
temperature that the progress bf the resolution
reaction of the resist is inhibited and that dew
formation does not occur, which is 10°C to 15°C, and
adjusted at a predetermined humidity is sent into the

interface station S3.
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adjusted at a predetermned humdity is sent into the
interface station S3. 108 Further, in the interface
station S3, a partition wall 474 partitions an area
in which the shelf unit R4 is provided froman area
in which the transfer armA is provided. In the
partition wall 474, a delivery pggt 5 475 of the wafer
Wis forned at a position corrésponding to each
carrying in/out port 460 of the wafer Wof the

~aforesaid CHP process stations 406, and in this

exanpl e, tHhertdeeryiig the drnteoficdadianibn 83, a partition
delivery port 475 are structured to be freely opened

10 andldl ddfdd partsitions ssMeemdind W iglesgectshesd f/, unit R4
and the tim ng of the opening and cl osing of the

shut tié Proygsied) fgam agomnes |lgd which dore notdrisfier arm A is
section 477. Next, the operational sequence of the
abov®XYe&G -hednefB8dPAERL tAPR WBd ledpKai Redelivesy, port
an 1 u%ﬁga i c transfer, robot (or an operator)

carri e the; & e W35 AQURsh at & Rosddian the 25

f t .th te stage 421 and the wafer W
1 SRR IR (BU TR S e o NG o hah s the

to b%a&kécﬁﬂo&n58%h%f%?éé$qﬁy t&%Q§%%4ﬁ¥%tﬁg%§ﬂ¥%g, and

unit Rl of the processing s At iFon

is tianghak edalpiiehe theuk ; : SARSt T t,ransf e
means MA -Stheaﬁéarophobicgggﬁ?%%ﬁln o%é%ﬁe4gﬁeﬁﬁd'the

uni t geRivelrye pouRsurat arer srTRituRd to MR r1ddl§ opened
cooling section 432 of the shelf units R- the 2
subsamndt elbsadsbgr sheanerbA465 Hha ao#t,i Bespeick iGe191d and
the timing of the opening and closing of the shutters
465, 476 is controlled by a controlling section 477.
Next, the operational sequence of the above-
described embodiment will be explained. First, an
automatic transfer robot (or an operator) carries the
cassette 422 housing, for example, the 25 wafers W onto
the cassette stage 421 and the wafer W is taken out the
cassette 422 by the delivery arm 423 to be placed in
the delivery section 434 in the shelf unit R1 of the
processing station S2.
The wafer W is transferred by the route of the
substrate transfer means MA —> the hydrophobic section
433 of the shelf units R = fhe substrate transfer means
MA —> the cooling section 432 of the shelf units R —> the
substrate transfer means MA —> the coating unit C, and

after the surface of the wafer is made hydrophobic, it

is cooled to a predetermined temperature to be
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after the surface of the wafer is made hydrophobic, it

is cooled to a predeterm ned tenperature to be 109
subjected to tenperature adjustnment, and coated with

the resist solution at a predeterm ned tenperature,

for exanple, at 23Cin the coating unit C. The wafer
Wwhich is thus coated with 1he15gsisl 5 solution is
transferred by the route of the substrate transfer
means MA - the heating section 431 of the shelf units

R -> the substrate transfer neans MA -> the cooling

sect isnb¥Staed thaanpeEfatune sadRjustnent smdctedtéd with
tenperature adjustment, and subsequently 10

t r ansihe reep gt tsed utdiare ajf & heredétsermined roemperature, for
means MA the delivery section 434 of the shelf unit

R2- - X3P L] it &3 ériﬁlAtbﬁ £RatiingennateCst ati on S3 -

the aligner. S4 to be_exposed, The wafer Wafter the
exposur e i Khe r%%r"? SPARP 18 this (eratedfwible the resist

f
B A0 e S
fli
gplefjé!t%éar m nefl\@'leganﬁe&%l[ 3r eI %n ?ﬁ% ﬁ'&? §?3€é°26‘13 bi ofhkhe
f
CHP @lf@lqs%n} : e'Ron->419§5e %é?ﬁ %h{:}e{mgfg% :gﬁégstggb_é} the

pr edet er m ne nper ature on

subj e&cad e L AdiRd Ed1 £ Q}ut | R QGF354 ON

since the partition wall 474 partitions the transfer
ar m Adb-jestdie toHRE cfipeeeture tal juditniift, i ssmﬁé&iuently

465 of the CHP process station 25 406 to which th

waf ert nAnist etrraeds bgr the aotitdh @ SRIHd &ubstrate transfer
means MA —> the delivery section 434 of the shelf unit
R2 —> the transfer arm A of the interface station S3 —
the aligner S4 to be exposed.

The wafer W after the exposure is transferred by
the route of the aligner S4 —> the transfer arm A of the
interface station S3 — the CHP process station 406 of
the shelf unit R4, in which it is first heated to a
predetermined temperature on the hot plate 461 of the
CHP process station 406 and thereafter cooled to a
predetermined temperature on the chill plate 462 to be
subjected to temperature adjustment.

On this occasion, since the partition wall 474
partitions the transfer arm A from the CHP process
station 406, the shutter 465 of the CHP process station
406 to which the wafer W is transferred and the shutter

476 of the delivery port 475 which corresponds thereto

are first opened to transfer the wafer W to the hot
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476 of the delivery port 475 which corresponds thereto
are first opened to transfer the wafer Wto the hot -
110 plate 461 of the CHP process station 406, then
these shutters 465 and 476 are cl osed, and
subsequently, predeterm ned processing is perforned
on the hot plate 461 and the chhpl plate 462. Then,
the shutter 465 of 5 the CHP process station 406 and
the shutter 476 of the partition wall 474 are-opened

again to deliver the wafer Wto the transfer armA,

and tHHéttenf4tdr oft Hdwe CHRhRQGessI6RatniPm 740 Gr ethen these

cl osed. The present invention is characterized in that

the St EHSedduRRDM thaRe fikassdarand cfubsraueritly,
Wwhich .is fromjthe aligner S4 to the heating section
(t he HGICHRTRL A BrASGS T orhiRRF §Idhed 1o | e hot plate

Pt iy’ e BRI RSy o Thde e SHigRegs 465 of
. . h st i

i RS b it el A R it feg 476 of the

examyagt iati P YAl 114G 4t %I%Sgpfél%gﬁ_{aﬁrnrf etr(# N $er the

exanpl e, the tenperature insi ace station

S3 | waFEUH @d hel e an® FE3Cardnd, tHy %%@f@éﬁ these

station 406 is provided inside the 20 Interface

st at isbutS2rs| 2 6oxpnanatricoared difsehen cally anplified
resist, as shown in FIG 40A to FIG 40C, this resist

i ncl udes Thebgaiesandsiimvdilt iam ai sSrTeharadipeniesfdd #n that the

protective group 482 for suppressing dissolution of

the B&¥perasuresiof 43¢ itwamisd edeveleapialy tde wdfmy, Wwhich

a ph%EO%%B% the aligner S4 to the heating section (the hot
plate 461) for performing facilitating processing of
the resolution reaction of the resist is adjusted at
such a temperature that the progress of the resolution
reaction of the resist is inhibited and dew formation
does not occur, for example, at about 10°C to 15°C.
Therefore, in this example, the temperature inside the
interface station S3 is adjusted at 10°C to 15°C, and
the CHP process station 406 is provided inside the
interface station S3.

In explanation of the chemically amplified resist,

as shown in FIG. 40A to FIG. 40C, this resist includes
a basic resin 481 as a main component, a protective
group 482 for suppressing dissolution of the basic
resin 481 in the developing solution, and a photoacid

generator 483, and has a property that the entire area

to be exposed is exposed with a small amount of
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generator 483, and has a property that the entire area
to be exposed is exposed with a small anount of - 111
- exposing energy. Wth this kind of resist, for
exanple as shown in FIG 40A an acid 484 is
generated fromthe photoacid generator 483 by
exposure, and thereafter, as shown in5 FIG 40B, the
acid 483 cleaves the protective group 482 fromthe
basic resin 481 to make it soluble in the alkaline
solution Qhy using thermal energy by heating
pr oc EIBPRGNINERET Fhe acid 484 cl eaves anot her

e i el R L g S o 3
T BN A R M M grovoncia

I Vi
b o Seflelacop’ 183 b S5 s%f%'e”rgﬁ‘f’{%‘iéc SRt eRk LA gn in
15 bhbhe4@Ba' Rheeaelinolgsl B1ELGes? 91 %J.Jéé:cé\‘ctl%% J%%ip 482

numeral 485 i's a substrat e, the nuner a

resi grom @8Rd bR8iBUFREEN 481 lt% ke 0 AhiER. An the
predetermned pattern is forned e resi st

thlSalkamQﬁetbelatu6n4B? weii el t%@rh%lg%&%&@&e%yb%e%QQng
exposure acts as a cata y t he resol ution'reaction

(t hepreaessangof néxayln@etaeldpnaueeleaeegr@uatﬂéﬁ
fromthe basic resin 481) progresses inmmediately
aftePrPﬁéCEXHQSgreuPaHBBoughdthenCpra@ussxeastﬂammoccurs
However, progressing speed of the 25 resolution

reactibf éeﬁgﬁé§ 5RaFkéopenpiibsegeenthyl, this chain

reaction is stopped by cooling processing, and
thereafter, as shown in FIG. 40C, a predetermined
pattern is formed in developing processing by removing
an area which becomes soluble in the alkaline solution
by the chain reaction. In FIG. 40A to FIG. 40C, the
nuﬁeral 485 is a substrate, the numeral 486 is a resist,
and the numeral 487 is a mask on which a predetermined
pattern is formed.

In the resist like this, since the acid 484 which
is generated by the exposure acts as a cataiyst, the
resolution reaction (the reaction of cleaving the

. protective group 482 from the basic resin 481)
progresses immediately after the exposure, although the
progress is slow. However, progressing speed of the
resolution reaction depends on the temperature, and
proéressing speed becomes considerably slow at the

temperature which is lower than room temperature and at
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progressi ng speed becones consi derably slow at the
tenperature which is | ower than roomtenperature and
at 112 such a tenperature as does not cause dew
formation, for exanple, about 10C to 15C, which makes
it possible to inhibit the progress of the resolution
reaction. Therefore, by tramsfeti2ng<he wafer Wafter
the 5 exposure through the transfer area the
tenperature of which is adjusted at about 10C to 15C,
as descri bed above, to the hot plate 461, the

pr oglsé‘§§‘ 8f YR SFELYI Gt ASn Fo8ke T Pn Trushéewdogmation, for
B A S A 0 e

. . . N

f or anebIEs ehle Br83reled, % b Tt Gul Te2EH,

devel opi n%g}éfé%o\éﬁedt %é/ cl‘_?c%lffsj{g%%ggt %f{ard'?ﬁeaafter the

the interface with't resis acl d near

Surfé%%o%ﬁ%%ﬁ%ﬁkogﬁhnghESt%%%%ﬁgﬁd iﬁkptﬁgﬁt%ﬁgéﬂﬁﬁgre of

solution if dew water adheres to the surface .
waf eyh\\ehHake adjstbds aexamh® 10N€ Heal s RHORSSHMibed
is performed by cleaving the protective group 482

f r omabbee,r &si thé8hoky plheeadisd ,4%heomrichedaet oF ane

461 of the 20 CHP process station 406 to nmake it

sol ubkeeoiluttiba rebkalipneogolthe aes istd dulrd ngodlhieng ransfer
processing is _gerforned to stop the chain reaction on

t he €RNl bepiiahdbiged. TheciWentallyhi thei seabos why a
processed in a 25 predeterm ned manner in the CHP
procggglépgtpgﬂpggetpge of the wafer W in the transfer area

is set so as not to cause dew formation is that
ununiform resolution progress and developing line width
occur due to the acid 484 at the interface with the
resist (the acid near the surface thereof) being
absorbed into the resist solution if dew water adheres
to the surface of the wafer W.

Here, in this example, the heating processing is
performed by cleaving the protective group 482 from the
resin 481 by the acid 484 on the hot plate 461 of the
CHP process station 406 to make it soluble in the
alkaline solution, and the cooling processing is
performed to stop the chain reaction on the chill plate
462.

The wafer W which is thus processed in a
predetermined manner iﬁ the CHP process station 406 is
transferred by the route of the transfer arm A of the

interface station S3 — the delivery section 434 of the
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transferred by the route of the transfer arm A of the
interface station S3 - the delivery section 434 of the
- 113 shelf unit R2 of the processing station S2 -~
the substrate transfer neans MA -> the devel opi ng
unit D, and the wafer Wundergoes devel opi ng
processing in the devel opim udil®d Dat a
predeterm ned tenperature, for 5 exanple, at 23C as

t he coating tenperature of the devel oping sol ution.

g?bfhe su st r at I]&t r ans énr;%%%?{ﬁ{ger%‘ﬁa%ﬁeatgﬁ ! gHt ©

-sect | Qi A3da1d E%ﬁ%e C%Hg}é %tzf*—}%ﬁ@%%%%{:i‘ﬁﬁ dfit o,

transfer nmeans MA I Nng section

shel fapditife Rraflerd e RS H € émﬁndﬁ&é\&lnf in the

the delivery section 434 of the shelf u

del i vi¥vye opRAR Jiniith DMECH t d@f&ﬁnJWéM“ﬂginpegrature, for
tenporarily heated to a predeterm ned tenperature and

15 t heranquls echtt @ 3Cpasdeher ebaednyetpapardt@reSof the
returned back, for exanple, into the origina
cassetewefiping modoghidrhe del i very section 434. In the
processing station S2, the wafer Wis successively

sent to tt%ltlfefrqq@ttyli&edth%nﬂalﬁﬁlrdﬂ ihetraxos Semetéd upy tthe
R1, and then transferred by the route of the vacant .
hydr di%tﬁ L dhe svbsigate Heangfan masgls Mp 3etheoheating

o R % Bl A2 4 Bt

Zggl ffélm*é%we seh%?‘b'f l"B‘rgn t; LK Vafa'rﬁ]é é:%? Jeo nigff‘agethe

stalifie1f units R = the substrate transfer means MA -> the
delivery section 434 of the shelf unit R1 —> the
delivery arm 423, in which the wafer W which is
tempofarily heated to a predetermined temperature and
then cooled to a predetermined temperature is returned
back, for example, into the original cassette 422
through the delivery section 434.

In the processing station S2, the wafer W is
successively sent to the delivery section 434 of the
shelf unit R1, and then transferred by the route of the
vacant hydrophobic section 433 —> the vacant cooling
section 432 of the shelf units R1, R2, R3 —> the vacant
coating unit C —> the vacant heating section 431 of the
shelf units R1, R2, R3 —> the vacant cooling.section 432
of the shelf units R1, R2, R3 —> the interface station
S3, and the wafer W after the exposure should be

transferred by the route of the vacant CHP process
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S3, and the wafer Wafter the exposure should be
transferred by the route of the vacant CHP process -
114 station 406 of the shelf unit R4 in the interface
station S3 -> the vacant developing unit D of the
processing station S2 the vacant heating section 431
of the shelf units Rl, R2, R3 -3%4the_-vacant cooling 5
section 432 of the shelf units R, R2, R3 - the _
delivery section 434 of the shelf unit RL. According
to the above enbodi nent, the wafer Wafter the
expos%’i‘%t#%n 40 Gerthe ghelhamiatRhgin seei baterface
t hrough t he transfer area which is cooled to 10 such
an exi eht1qhat3 d@mFF%rﬁﬁFPBﬁ deeslapingcunit Rhpéhthe

h h f ty .of
dovel B HER 1 ShEkIP0 Wt eey%fg'a%%# ;ﬂtetawgw  epctdon 431
r o the
eat 1o U R (St %y é}%d Lrii g vacant cooling
t
tr anfe o R4 4“% Shet L A P A a0 the
CONStAN iy AR J&r&eort "84 SO YheI LA ORP! L DE

resist during the transfer progresses he al nost

sane ext erecd iy ScPCERS| Mbvd NEmbSAPRERE Ur €81 wd
transfer 20 area 1s controlled to such an extent t at

dew fafftrert itdre edgesurs OC Aam¥tdhedaderti¥ Redking
since the progress of the resolution reaction of the

r esi stedtsiamHilnicuegh tdte thmarnsfimeraatey avhidte idiSoold® to

progress of the aforesaid resolution reaction of the

waf ersugh anglerdganty 3 hathidsiv giprimattion tdees frevt avaaur, which

Theref ore, when the
makes it possible to enhance the uniformity of
developing line width. That is, the wafer W which is
exposed in the aligner S4 is transferred to the heating
section through a predetermined transfer area, but the
time required for the tranfer of the aligner S4 —> the
heating section is constant, and hence the resolution
reaction of the resist during the transfer progresses
to the almost same extent.

On this occasion, the temperature of the transfer
area is controlled to such an extent that dew formation
does not occur on the wafer W, and since the progress
of the resolution reaction of the resist is inhibited
at the temperature like this, the progress of the
aforesaid resolution reaction of the wafer W is almost
inhibited in the transfer area. Therefore, when the

wafer W after the exposure is transferred to the CHP

process station 406 which is a next process in this
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waf er Wafter the exposure is transferred to the CHP
process station 406 which is a next process in this
115 situation, the resolution reaction of the wafer W
when transferred to the CHP process station 406
progresses to the alnost sane extent. Thus, since
heating processing is performedlfor the wafer W of

the same 5 condition at all tinmes, the above
resolution reaction progresses to the al nost sane

ext ent; +al N {1 ] at
vari %tﬁtgr?thidr? 'dtet\?% g%'l%g)gl ﬁlgﬁoﬁ{eol\?meeasd%]ﬂ%}ané%e&g%p%%fe%%e% when
and i j t fhe @gel AR [ j
nhancel T e . the N AR | et b Prtfgresses
Process the! allins t4@ames eyt tded rhiyst, e i htd¢sng
station S3, the transfer area of the aligner 4 -->
the peaiciesgingedisi perifdrimes dort Nthd MEfdRGE St AHOsame
S3. Here, a. capacity of the interface station S3 is
conpeacatiivdon 3% sl itdmeshartHehatbdfe thesdInGRSS irhct ion
station S2, and hence the transfer area of the
al i gpEPgEessest to Mbet adgossectanen erdearntesa sy riowethe
so that it is advantageous to fill this transfer area :
wi t hhgAtadngo PERELS siddusBed thiath enjia tdcmns dgy ddweloping
tenﬁinature and humdity of 20 which are adjusted in
ter ms18f WISHD FBNebFeFUPPKasfed anst fidiee wihdmantys of
sincg th partition mﬁlht474 &9rti ions off the CHP

A&

proce?ge‘igpéfllgo RGe6 At E™ Pén n5SR-A from each

e e ot L L0 U e, g agess

the GERtREACE®$ is provided in the interface station s3,
the transfer area of the aligner S4 — the heating
section is inside the interface station S3. Here, a.
capacity of the interface station S3 is comparatively
smaller than that of the processing station S2, and
hence the transfer area of the aligner S4 — the heating
section becomes narrower, so that it is advantageous to
fill this transfer area with an atmosphere adjusted
with high accuracy the temperature and humidity of
which are adjusted in terms of cost.

Moreover, in the interface station S3, since the
partition wall 474 partitions off the CHP process
station 406 and the transfe:marm A from each other, the
area in which the transfer arm A is provided is less
influenced by the hot plate 461 of the CHP process
station 406 in terms of temperature, which makes it

possible to facilitate temperature and humidity
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station 406 in terns of tenperature, which nakes it
possible to facilitate tenperature and humdity 116 -
adjustrment in the interface station S3. In the present
i nvention as descri bed above, the shelf unit R4 which
includes the CHP process stations 406 in nultiple
tiers may be provided in the prdééssimg 5 station S2,
as shown in FIG 41. In this exanple, the aforesaid
shelf unit R4 is provided on the right side of the

fb?gl:n e %Sﬁﬁesﬁ§| On%él %quwur” t Seen
i's provideg, qhd ;@:éﬂr{t \%‘f&? 5. des edhz) gove, the

structured so th t he

substgrlie RS frar wBans JM%le‘dé’@et_rhé has cfcégﬁ t§rhaﬁ_2lons
and R4, and that the wafer Wis delivered betmeen

del i verey igeaiulai A tilertshenghadd privid ang ﬁﬁ@?%ess:.ng
process station 406 of the shelf unit R4 by the 1

t r ansftart immmsA ,ofast Ishownt €lrf &CEs St4ltJ onnS8hikhexshgllle, the
unit R4 is, for exanple as shown in FIG 42,

part iatfiogresc ick fshfeddmuatitte R4arisapraw idesl wal [theparidion side
481, and delivery ports 482 and 483 are forned in.the

wal | ofortthieodragd) sddeq ofodig grubsdmmradsp dmdinaf ¢ MBALhMA as
arm 361 of the substrate transfer neans MA and at a _
posi S€6R dFMedpengas§atda wtatrinm sy nfandhdhe ghgldd unit
arm A,., and the livery ports 482 and 483 are

stru@?urlé“dPtrS Bg%fjr ey ht?pé'r‘?efc? é”r’?dieclt&eerc?ocfy and tidy sis
484 %Q:q:u%SZx %%e ?\ \(__el atler %\? g_l vreq_"ceedssby the

station
substrate transfer means MA between the shelf units R2

and R4, and that the wafer W is delivered between the
delivery section 434 of the shelf unit R2 and each CHP
process station 406 of the shelf unit R4 by the
transfer arm A of the interface station S3.

The shelf unit R4 is, for example as shown in FIG.
42, partitioned off from other areas by the wall
portion 481, and delivery ports 482 and 483 are formed
in the wall portion 481 at a position corresponding to
the arm 361 of the substrate transfer means MA and at a
position corresponding to the arm 456 of the transfer
arm A, and the delivery ports 482 and 483 are
structured to be freely opened and closed by shutters
484 and 485, respectively.

In each CHP process station 406, the filter unit
F3 which includes, for example, a filter for cleaning

air, when the chemically amplified resist is used,
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F3 which includes, for exanple, a filter for cleaning
air, when the chemcally anplified.resist is used, 117
includes the chenmical filter to which the acidic
conmponent for renoving al kali conponents in the air
such as the ammoni acal conponent and the amne is
added, the suction fan, or thelllifke is provided to
cover the 5 upper side thereof and the at nosphere
collected from the |ower side is exhausted, while

PO IR e OIS 18 44 DRSS 485%%

t r
o et 285 0 A 4 18 i
devi gaicABaS &QJéJ%ﬁ\o&ﬁadarlpLEdlﬂ@/or{@rf@Vdﬂ@ @ﬁ&téxﬁ’{hé s added,

r enovi ng I mpurities, a heat i ng mechani sm a

hum chtfa/lsmg:mmhaalns,mora teedi e SLPrOPided E&e@é»‘@r the
the air and so on, and thus, the 15 air which is rid

of t hgppearpwiidei e:meambfadjami etch@tatanos:grr@:_eé ecEcﬂlI@ﬁt_:ed from
tenperature and a predetermned humdity is sent into

t he. Wige|lowgai sikde iwhiesthavekessl i twipidssidlmgart ochereof is
prevent al kaline conponents fromgetting into this

ar ea idgodycedeto ehdidf@n devicerzi8dy tamd itherdiacecleaned

station i n¢cl udes shelf sections in multiple tiers
for Pé{k.t% tfﬁért\fagf é’te"w:@n 59t3ar¥ffo)P]\m€h Qe affdgwnyflowing

transf.erred f to t he CHP process
stat%&ﬁ 3& ﬁghfgﬁ RALteT Y b ¥ntmiqach
R5 Zééc%lBBQV'ded at a p03|t|on which is accessible by
t he )

The aforesaid filter device 483 includes an
impurity removing section for removing impurities, a
heating mechanism, a humidifying mechanism, a feeding
section for feeding the air and so on, and thus, the
air which is rid of the impurities and adjusted at a
predetermined temperature and a predetermined humidity
is sent into the shelf unit R4, which makes it possible
to prevent alkaline components from getting into this
area.

Further, the shelf unit R5 in the interface
station S3 includes shelf sections in multiple tiers
for making the wafer W on standby when éhé wafer W is
transferred from the aligner S4 to the CHP process
station 406 of the shelf unit R4, and the shelf unit R5
is provided at a position which is accessible by the
transfer'arm A. Also in this example, the temperature

in the interface station S3 is adjusted at such a
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transfer armA. Also in this exanple, the tenperature
inthe interface station S3 is adjusted at such a 118
tenperature that the progress of the resol ution
reaction of the resist does is inhibited and that dew
formati on does not occur, for exanple, at about 10C to
15C. The other structure is theld8me as that of the 5
af oresai d substrate processing apparatus, and the
structure of each of the shelf units Ris the sane as

aboV G erlgi ik HAHHR nd NE-Bfdls WATGEL SXRORMI£od S

transferred to, for exanpl el f se

10 sheldcturid J5 the thes it PR - :
for thectransfoe%r5 to t%ltﬁ)t?rﬁisty e%{smfﬂblf%"eéﬁ@ B dew

pr oc efrmatiiain Aoed0hotasbdu t rﬁiﬁféfdn&dlé,o. #& about 10°C to
predeterm ned CHP process station 406 by the transfer

ar m A5°Cer eThesi oitleer t dertiempes ai sir €hé Nsdhe A8t EHABCEE the
station S3 is adjusted 15 at about 10C to 15C, the

waf era fpresa ilde stubartafadrer goodasenidieappdgiars ,Shnd e !

hot plate 461 with the resolution reaction of the

resi Sttpetvge ofi Isiacdd of tther eheldhharidinR tiee the same as

uniformty of devel oping processing. 20 Next, another

exawﬁh@Wﬁ-the present invention will be explained

RN RIS R - R L E N

| 1 U5 e R, 198 e g Som o ehe

101 ghelteufe REOBF ! AN AN A 1S i3t W Ghits for
the transfer to the hot plate 461 of the CHP process
station 406, and is transferred to a predetermined CHP
process station 406 by the transfer arm A. Here, since
the temperature in the interface station $3 is adjusted
at about 10°C to 15°C, the wafer W can be transferred
from the aligner S4 —> the hot plate 461 with the
resolution reaction of the resist being inhibited,
thereby enhancing the uniformity of developing
processing.

Next, another example of the present invention

will be explained with reference to FIG. 43 and FIG. 44.
In this embodiment, instead of adjusting the
temperature inside the interface station S3, the wafer
W is transferred from the aligner S4 to the hot plate
461 of the CHP process station 406 while a gas which is

adjusted at a predetermined atmosphere is being

supplied onto the wafer W in order to inhibit the
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adj usted at a predeterm ned atnosphere is being
supplied onto the wafer Win order to inhibit the 119
- resolution reaction of the resist. In this exanple,
the transfer arm A which is provided in the interface
station S3 for transferring the waf er W between the
processing station S2 and the 514Pi gmer S4 includes,
for exanple shown in FIG 43 and FIG 44, two arms
491 and 492, and the upper arm491 is structured to

be an LxqlNSie A rqqtl%g%t ffa'tﬁteeffég*@s waf er W

af t er exposuré 5% process s |on 406, and

the | over @f M2 disy réJCt dvg,egn;g o 2 A Ut ¥ 10

armfor transferring t re exposure from:

the RPrRRAFREAG nSttdd Q%t%?rfta%é haelidheds Fhr A ferring
supply section 409 for supplying the gas adjusted at

a predet eafidiet! HatRERNe ke O Hroddis e et Wiohieh 4id the
supported on the arm 491 is provided.on the 15 upper

si de adfignee $apemcdrudesdl foandxanfpre isgowd atre FH93 43 and
for preventing the gas adjusted at the predeterm ned

at no$diter d.4 ,f e farms 49 lomnol 1492 wafret tiWe suppear taath 491 is
on the lower arm 492 is provided under the upper arm

491. SEFUTRAIgss toupe vns excilms i@ amm ifom tstansfexfring the
for exanple, a flat cylinder, and attached to the
backwasft?rrf ét’cé‘f&lera ear@@éutrgmt@ 1Re QG Iprfresdc & teft kare 406,

arm 4 1 novenent |rect|o a supportlng arm
496 §& QWFFtEﬁWbr 3péﬁ|ﬁ}gﬂﬁ h% QA gplusive

chtehvva %o%/ ol %lnsf)érrln%a%h u%f\érh% %Sefélogri oep)&)%ss%sre from
the processing station S2 to the aligner S4.

A gas supply section 409 for supplying the gas
adjusted at a predetermined atmosphere onto the wafer W
which is supported on the arm 491 is provided on the
upper side of the upper arm 491, and a barrier plate
493 for preventing the gas adjusted at the
predetermined atmosphere from flowing onto the wafer W
supported on the lower arm 492 is provided under the
upper arm 491.

The gas supply section 409 is in a shape of, for
example, a flat cylinder, and attached to the back
surface of a base table 452 (back surface of the arm
451 in a movement direction) by a supporting arm 496 so
that a circular opening surface 495 provided with a
plurality of gas supply holes 494 opposes the wafer W

on the aforesaid arm 491. The opening surface 495 of

the aforesaid gas supply section 409 is set to have a
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on the aforesaid arm 491. The openi ng surface 495 of
the aforesaid gas supply section 409 is set to have a
120 enough size capable of supplying air to the

| arger area than the wafer Wsupported on the arm
451. In the gas supply section 409 like this, the gas,
for exanple, air which is rid ol29mpurities and 5
adjusted at a predeterm ned tenperature, for exanple,
such a tenperature that the progress of the resol ution

et Be sile EisRBLd 30 WHHAAACHAI Gl iggoer ares
156, hnye BaedeL Shppdchun Ui s ouprlags | om o

whereby the ahe ighsS @i Sdu0 dihe oRfen Vel g oy
the arm 451 throggﬁ th§p3§i supply hol'es 494. The' € gas,

af or goai exhinplier, deyi GRi4d/ iisndieF dampguiWidsy and
renmovi ng section for renoving the inpurities, a

heat adjutbetdeahani piredateumidicdy ivegpsrehaitiesMfcr example,

feeding section for feeding the air and so on.

Furt sech ehtemperataire thatr itdre piraigereés3 dfs tdet tesolution

have a enough size capable of covering the |arger

ar earepgtiPReohatle Wesdgporised nhabitied amd 492t nlew

order. to prevent the %as supplied 20 fromthe gas

suppferRatiPBndPeEnPPEoRFRY fontion: IRxapRiler, alavdl d ok to

t he | r armA492. In this kind of egbodi ment, the

resoﬂgﬁf6ﬂ“{rEmﬁiQﬁFQﬁt?4mﬁ?% i Remidi by y1%r gyPRLied from a

beca e LI Leh,.is adjusted at such a.

tenpgﬁgfégedfﬁggegggﬁzghFSP PoﬁagnsPP@&NéFEﬁKVfﬁg%s

not QheYepYNele! 18r"8ECEent out onto the wafer W held on
the arm 451 through the gas supply holes 494. The
aforesaid filter device 497 includes an impurity
removing section for removing the impurities, a heating
mechanism, a humidifying mechanism, a feeding section
for feeding the air and so on. Further, the aforesaid
barrier plate 493 is set to have a enough size capable
of covering the larger area than the wafer W supported
on the arm 492 in order to prevent the gas supplied
from the gas supply section from flowing onto the wafer
W held on the lower arm 492.

In this kind of embodiment, the resolution
reaction of the resist hardly progresses because the
air which is adjusted at such a temperature that dew
formation on the wafer W does not occur when the wafer

W is transferred from the aligner S4 to the CHP process

station 406 by the transfer arm A. Therefore, the wafer
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Wis transferred fromthe aligner S4 to the CHP
process station 406 by the transfer arm A Therefore,
the wafer 121 Wcan be transferred to the CHP process
station 406 the progress of the resolution reaction

of the resist being inhibied, which nmakes it possible
to performuni form processimng %%ile'suppressing t he
occurrence of uneven 5 developing. In this exanple, as.
the gas supplied onto the wafer W an inert gas such

as nid rQge ] f ' [ner S
25 onf G Re Boapiatians og I A0 BIAE LA one
for tyraRsledk’ 0#d thite reafAk W, : aclt%%r&slgrger T 1 being

provi ded on the | ower side an e arm 492

transh@ribied,t kb iwal aia KA SO SIS GHY rm uniform
provi ded on the upper side, and the gas supply section

409 paycessihguahuled supplrdss gy itHee WU nreida@d¥eineven
to the transfer armA, but to be separately provided

to beelelapliagt.o0 supply the gas onto the wafer Wheld

on the arm 491. Further, this exanple in which the

waf er Wi dn thhamss feramgrl eni tas ttihe geess adjppst et atnto the
predeterm ned tenperature being supplied thereon and

t he ¥Rde&sHirdapo idexploas sushi @ mHanaggier & Wixest gas of
the transfer area itself is controlled may be

combi?tEd 3%n tRfi RECEs §3Fh@ndagoe ODNCAN &€ digRsk hesides air.

Car, B ek I B R G A er w arcer

AR 8B B BLER e Lo 5P U the arm
492 for transferring the wafer W before exposure can be
provided on the upper side, énd the gas supply section
409 may be structured, not to be integraliy attached to
the transfer arm A, but to be separately provided to be
able to supply the gas onto the wafer W held on the arm
491.

Further, this example in which the wafer W is
transferred with the gas adjusted at a predetermined
temperature being supplied thereon and the aforesaid
example in which the temperature of the.transfer area
itself is controlled may be combined, in which case the
wafer W after exposure can be transferred to the CHP
process station 406 while further inhibiting the
progress of the resolution reaction of the resist.

In the above example, the temperature in the

transfer area or the like is controlled, but the

progress of the resolution reaction of the resist may
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transfer area or the like is controlled, but the
progress of the resolution reaction of the resist may
122 be inhibited by controlling the anount of

noi sture adhering to the wafer W Nanely, the

acetal -based chemcally anplified resist has a
property that it requires & hub2dity of about 45%in
the resolution 5 reaction of the resist, and the
resolution reaction hardly occurs when the. humdity

Ther ef ore

i h. . 1 overing the huni dit
| nsi 0 ARBIE e B cgm&goﬁﬂﬁ;aﬁ%”h qﬁft a}?lnéi{m
rhe e ror” 208
i cROPEEiRG B MR ek 50T MeB Ly  Endnesyainkrgd

the wakghi Mg fa#&ﬁ.@{fﬁ.'eﬁ @l STOR o %a&’raoé}ﬂ{é})ﬁ rﬁﬁ‘atto it

predeterm ned”t , e noi sture anoun

the wabenr¥ei & WededIY ber LAk WRe fIPLSLULe agount
%3, er red oritdon

adhering to the wafer when it is trans

the retetfianeoft @heOfesisaft @nd Rhel TeHAWULE $2a180n
the progress of the resolution reaction of 'the resis

can bartaki bicbaafscmehdenabhmmidli&ycqrsch%tteeniohﬁﬂ?% be

structured so that the gas the humidity of which is

adj uSheteffarehebfi Loeerdeyi the AGMidd tyUARSiige tRLO transfer

the interface station S3 and the 20 gas supply

sect A5R2489, Aort rzagniesuppRi ot iless the obittdhf aceow

statjon,S3 or the like, air, an inert gas such as

ni t r BYBRALIEYhFRBE1§ASNoEhenbumidisyd ofhwhiinhr tis jeser than

and n_cap, be used. eover, in the transfer area

of tﬁgaga?grg9f a1 Egy?éﬁp@ﬁgﬂaﬂetB@nWﬁé?roW whét therein

tranf&frmgfgatﬂgg ghgredetermined time, the moisture amount
adhering to the wafer W is made smaller than the
moisture amount adhering to the wafer W when it is
transferred into the interface station S3 after the
eéxposure so that the progress of the resolution
reaction of the resist can be inhibited considerably.

In concrete, it may be structured so that the gas
the humidity of which is adjusted in the filter device
473 is supplied into the interface station S3 and the
gas supply section 409. As the gas supplied into the
interface station S3 or the like, air, an inert gas
such as nitrogen, a mixed gas of the air and the inert
gas and so on can be used.
Moreover, in the transfer area of the wafer W, the

temperature control of the transfer area and the

control of the moisture amount adhering to the wafer

may be performed in combination, in which case the
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control of the noisture anount adhering to the wafer
may be perforned in conbination, in which case the -
123 higher uniformty of developing Iine width can be
secured because the progress of the resolution
reaction of the resist can be further inhibited. The
CHP process station 406 may be RAdtalted not 5 only
in the interface station S3, but also inside the
processing station S2, but when the tenperature and

e 4 bet, ]
si- Al Whafbntl SRR SR dulth, Bar e
chang@.cd iy HeRSQIdY ik 1Ha%d (qut ern %o;f\%@fgﬂ action

the transfer 10 progresses simlar ransfer

i me g 1Honldlist ¥ MRNGithdS ﬂ{rﬁ"fﬂtta%.e to

install the CHP process station 406 In e interface

station S3rhearghy tprccdBY &t L5404 andP BSiRdtalied not
near the aligner . In the present invention

descionigd iabahe imterfdce Eratdd &3, Gut idrBdmndRie the
formed on the surface of the wafer Whbefore coating

t he mpasicsssiimpstsdat ion 92 Hutdvipholile Wegessitigre and the
Incidentally, the anti- reflection filmis fornmed to

pr evéwmidid yr éffl ddvel dirangfierh asaurketorediheHowrigiae s4

of the resist in 20 exposure when the chemcally

anpl i@Mdedhee SER processd statiamd06 jare agy dserthange, the
i nvention, the substrate is not limted to the wafer,

and P PSR I8N Ok Fhore gt (idng ydhey transfer

O R ST ort L e Ml S Thoreer,
and hence it is preferable to install the CHP process
station 406 in the interface station S3, and.it is more
preferable to install it near the aligner S4.

In the present invention described above, an anti-
reflection film may be formed on the surface of the
wafer W before coating the resist, instead of the
hydrophobic processing. Incidentally, the anti-
reflection film is formed to prevent the reflection
which occurs on the lower side of the resist in
exposure when the chemically amplified resist is used.
Further, in the present invention, the substrate is not
limited to the wafer, and may be a glass substrate for
a liquid crystal display.

As described above, according to the present
invention, the substrate is transferred from the
aligner to the heating section with the resolution

reaction of the resist being inhibited, which makes it
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aligner to the heating section wth the resolution
reaction of the resist being inhibited, which makes it
124 possible to enhance the uniformty of devel opi ng
line wdth. (Sixth enbodinent) In the enbodi ment
shown in FIG 43 and FIG 44, 5 t he gas the
tenperature and the hum dlty' of 1dhi clr are adjusted is
supplied fromthe gas supply holes 494 of the gas
supply section 409, but as shown in FIG 45, an inert

gas AR 13URR! 18 o %Té:éf‘% Lﬂﬁtforgﬂg:y: vioéerlc‘vhﬂf%h line

cont dl ns nirtrogen an owar
on ar,;dcR.(tweezers) 491 through gas sypply hol es
(bl ast ports) 503 of a gas supply section (top cover)

502. (Hi&th @sboQidentd03 nay be provided, as shown in
FIG 45, to correspond to the shape of the tweezers

491, and IBtHRe daibddidRtht EhdfiPWh iFxdl G3 4hd tPDIG. 44,
correspond 15 to a circule which is the shape of the

waf erthe gBei mdestempletthetird ked Rihe, hiumiidd i @FRiE®h are
that the hydrolysis of a resist occurs due to

noi stagkjasitled disr supplhgd: Herom dhef ejasofsulppd ys esltasatdd 4 of
coated with the resist, and that the pattern

r esoltine Sﬁsl§uP@anﬁEGén@@d4@@:b®ﬂ¢ga§mﬂhQWnMnn1FIG 45, an
oxygen in the atnospheric air. Incidentally, the

t enpeP@Llr §3gnMayheen sRPELPE romhan ﬁ@ﬁrtga?amarwe 501
contr II d as_ shown i.n FIG 43 an FI.G 44

Fur t FOLCh; REDLRAPE GAETOgeDy R égleaéléf@sctﬂwﬁéd’ the wafer W

on an arm (tweezers) 491 through gas supply holes

(blast ports) 503 of a gas supply section (top cover)
502. The blast ports 503 may be provided, as shown in
FIG. 45, to correSpond to the shape of the tweezers 491,
and may be provided, as shown in FIG. 46, to correspond
to a circule which is the shape of the wafer W.

Being structured like this, it is prevented that
the hydrolysis of a resist occurs due to moisture in
air during the transfer of the substrate coated with
the resist, and that the pattern resolution is
influenced by being united with oxygen in the
atmospheric air.

Incidentally, the temperature and the humidity of
the inert gas may be controlled as shown in FIG. 43 and
FIG. 44.

Further, the inert gas is supplied as described
above when the wafer W is transferred from the resist

coating unit to the heating processing unit, so that
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above when the wafer Wis transferred fromthe resist
coating unit to the heating processing unit, so that
125 - the gas can be supplied efficiently. The

di scl osure of Japanese Patent Applications

No. 2000- 24221 fil ed February 1, 2000, No.2000-38509
filed February 16, 2000, NoT 200137509 fil ed May 10,

5 2000 and No. 2000-133304 filed May 2, 2000 i ncl uding
specification, drawings and clains are herein

i nc r f RN i Lhety. Al though
onIsfggnigiggﬁ%l%fyggﬁggg?%eﬁ¥§§8$gbﬁﬁgf i nvention

have beenrhesgisbedsuredstajhpaheye. phkese abPi13kiaklisds
inthe art will readily appreciated that many

modi Ko c2000+24 22 & PDBed bFébinat{iel §X20pbar ¥o.2000-38509
enbodi nents w thout materially departing fromthe-
novefilehdemysarands Ad¥@m ages. »600RL37609emtileq. May 10,
Accordingly, all such nodifications are intended to

be i#@9QUcant WaHHA-He333% stbpedaflayh2s R0Ovenihobuding
126 - CLAIMS 1. A substrate processing mnethod,

conpiRes Hglaatdonst eprawings cand nglaissibareahereinh a
resist; 5 transferring the substrate coated with the

r esi SHCOTRQF abgsh Ry HRferense i by LestephivpAtye
inhibiting a resolution reaction of the resist;
heating thEFRQUGRT BPL¥J SAMRt exeBplaryheebodimgnts of this

section ta progress .the r%sol ut.ion reaction of the
invention ave been escribed 1n detail above, those

skilled in the art will readily appreciated that many
modifications are possible in the exemplary embodiments
withput materially departing from the novel teachings
and advantages of this invention. Accordingly, all such
modifications are intended to be included within the

scope of this invention.
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10 resist; cooling the substrate on which the
resolution reaction is progressed to inhibit the
progress of the resolution reaction of the resist;
and perform ng coating processing of a devel oping 15
solution for the substrate on which the progress of
the resolution reaction isinhibted 2. The nethod
as set forth in claiml1,' wherein in the transferring
step, the exposed substrate is transferred to the

heat | ction while 20 the progress of the
resotggggg reaction of the resist is inhibited by

cool hng the S trat 0 to _cause d '
ool Son SRS SRR R, ARG
wher gkBpknokhe transferring step, the substrate is 25

transferred to the heating section while the progress

of the regehitingn o ea¢idtant@f Wifte resiesti 4ts inhibited

by maki ng an anmount of noisture adhering to the 127

subst r at e twhes fielre i sgb $theatstibss ratansfrrderd WiaH e resist
heating section smaller than an anount of npisture
adherendgekpothd sobst hateiabt eecéiposwhd.led. infi®iting a
method as set forth in claim3, 5 wherein in the

t rangfeplbhgost spacthenambuiheofrestise ;noi st ure

adhering to the substrate when the substrate is

t r ansf er r 8§23tad nOhé hiee dtniang feadisicdosubs trade  ignditeerheating
than the anount of the noisture adhering to the
subsPFafeCRf Far PEREESGFe thf T£LERIPEL LN G SAlTd iQubsifr e

resist;

cooling the substrate on which the resolution
reaction is progressed to inhibit the progress of the
resolution reaction of the resist; and

performing coating processing of a developing
solution for the substrate on which the progress of the
resolution reaction is inhibited.
2. The method as set forth in claim 1,

wherein in the transferring step, the exposed
substrate is transferred to the heating section while
the progress of the resolution reaction of the resist
is inhibited by cooling the exposed substrate so as not
to cause dew formation.
3. The method as set forth in claim 1,

wherein in the transferring step, the substrate is
transferred to the heating section while the progress
of the resolution reaction of the resist is inhibited

by making an amount of moisture adhering to the
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10 to the heating section while supplying a gas having
a lower humdity than air to the exposed substrate.

5. The method as set forth in claim1l1, wherein the
resist is a chemcally anplified resist, the

resol ution reaction of which is progressed 15 by an
acid produced by exposure. - 127 -

substrate when the substrate is transferred to the
heating section smaller than an amount of moisture
adhering to the substrate after exposure.
4. The method as set forth in claim 3,

wherein in the transferring step, the amount of
the moisture adhering to the substrate when the
substrate is transferred to the heating section is made
smaller than the amount of the moisture adhering to the
substrate after exposure by transferring the substrate
to the heating section while supplying a gas having a
lower humidity than air to the exposed substrate.
5. The method as set forth in claim 1,

wherein the resist is a chemically amplified
resist, the resolution reaction of which is progressed

by an acid produced by exposure.



