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processing apparatus and a substrate processing method
for performing coating processing of a resist solution
or developing processing, for example, for a substrate
10 such as a semiconductor 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
15 coating processing of forming a resist f£ilm 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
20 processing, before and after the éXposure 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
25 processing system so as to continuously perform such

Successive processing.

Generally, the coating and developing processing
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111111 FHEE VEEE VLD VI VIR TEEE 1T *@00002% 2 systemis conposed
é% a | oader/unl oader section for carrying a wafer into/out of the coating
and devel oping processing system a processing section having a coating
processing unit, a developing processing unit, 5 a thernal processing unit,
and the like and performng the majority of the aforesaid wafer
processing, an aligner outside the sysren1?or subj ecting the wafer to
exposure processing, and an interface. section, provided adjacent to theh
processi ng section and the aligner, for 10 delivering the wafer between the
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purifier or the like is supplied as dowmn-flow ng air 0 1he

. : : . R . q
devel opi ng pr oceasicegssyst efistei,| & PratdDsPNSr Soct ded gy cating an
deveIoBing gysten1is exhaust ed, whereby the water can be proé%ssed in a

cl ean condi ti oncoa2(ni pewverss iing et Zea SEed1d e EXPREEs i By %ﬁﬁr_‘g cally
anplified resist is used. The phgnlcally ~anplified resist has a a§|c
pol yner i Asol ublke theraal girosesse rdeweliapi rgnd atis i ike fHd GYarpd Bnignd an
acid generator, and obtains high resolutlop by causing 25 polarlty changes
in an exposed p5p@i@ﬁj@ﬁﬁtgho@n§%po§@@resald wafer processing, an

aligner outside the system for subjecting the wafer to

exXposure processing, and an interface section, provided

adjacent to the processing section and the aligner, for

10 delivering the wafer between the processing section and

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

15 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.

20 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

25 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



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
hydr oxyl group of the basic polynmer 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 i% accelerated to qui cken the
elimnation reaction by PEB (post-exposure baking) which is heating after
exposure, and thereby the exposed portion, for exanple, is nade soluble in

10 the al kal i nerdevst oping 59l using. aThaswaf 8hdi snt BeAmihhansherred to the
devel opi ng processing unit and the portion which is made soluble is
renoved by the reaveiopi iy satsiedobto awhprebgcaipeegrs@pCivhébht pRatkeks IS
obtained. 15 In recent years, however, exposure technology in which a beam
with a shorter aabedeeygyh gsousedfi thbebagicdpwiympedbyother acadfi ner and
nore precise circuit attern, and when the beamw th the shorter

wavel ength s PE@duced at thbh$itimped. t HEherepiter, eshatwabdecid ar 20 | eve
such as oxygen, basic substances, ozone, and vapor whi ch have been

i nsi gni fitant sbranfiexeed topEke thermehceroaeshingonmiti owhetet hbepreci se
circuit pattern. Sggciall when the inpurities adhere to the wafer on the
occasi on of expodAEY TN TERTOR a2E BBepacidr isi acaeiesrpedetio and thus a

drop in yield QQPicken the elimination reaction by PEB (post-exposure
baking) which is heating after exposure, and thereby
the exposed portion, for example, is made soluble in

10 the alkaline developing solution. The wafer is then
transferred to the developing processing unit and the
portion which is made soluble is removed by the
developing solution, whereby a precise circuit patter
is obtained.

15 In recent years, however, exposure technology in
which a beam with a shorter 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

20 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

25 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 inpurities - 4 not to
adhere to the wafer under processing, but the wuse of clean air as before
is inappropriate because the air itself contains inpurities such as
oxygen. An acid produced at the tine of exposure has high 5 reactivity,
and hence shows a neutralization reaction wth basic substances in air
during the transfer of the wafer. In tHis tase, the acid i s deactivated,
whi ch causes a change in the formation of a slightly soluble surface

| ayer and the line width of the circuit pattern. 10 The elimnation

reaction of a pmeitetol wahgireUrodepRNdf N ditferd PRIy, ek s kind |
of chemcally anplified resist causes the elimnation reaction of the

productive baseuse afcatieayt iad1r escbefiordf ihe mpphopd it XHA e QMRN i N
the state of an ordinary 15 tenperature. Therefore, there is the

possi bi l ity thawin lésellifmicoattiadmsr dagturrt iprsogneds ass dinyidun L ransf er
before PEB, which causes pattern deformation, the deterioration of
reproduci bility, and&nh@didk@ro@used matsudie patmeraf defmysmte dmsashiofin be
20 conventionally ignored, there is still roomfor inprovement in these
days whenda nor §eﬁFgé|V§§Yci pedi henggt ishovs @ devdndd,z dduitors urtacti igan ai r
and system confi.guratiqon as before can not neet the denmand. Moreover, the
waf er comes andwd‘ggs PREtLfeSHPERENCES [Fio Eddsidng ek thihen taansfier efpdder e

rocessi ng sectio . c .
P 9 wafer. 1In this case, the acid is deactivated, which

causes a change in the formation of a slightly soluble
surface layer and the line width of the circuit pattern.
10 The elimination reaction of a protective group depends
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
15 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
20 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
25 processing section and the exposure processing section
via the interface section. There is the possibility

that the neutralization reaction of the acid or the



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 described above, while the acid is
not produced before exposure, and consequently the. conditions of an

at nosphere inside the interface 5 section demanded before and after
exposure are different. Thus, the formati oh of the opti mum at nosphere for
the condition of the wafer after exposure in the interface section is
demanded. Summary of the Invention 10 An object of the present invention is
to provide a seldmiateiphogeasitignapiatdleld radhct i Hasd &cROEEIINI
nmet hod capabl e of preventing fine inpurities at nolecular |level from
adhering to a selpbsare ascHeasribedabpove!, whdlld khe b2 iANAlhenHtobj ect of
the present invention is to provide a substrate processing apparatus and a
substrate procepspdgcrdt hedforapelxpesafrepr anedntiong egues t liyme ti es at

mol ecul ar | evel fromadhering to a substrate such as a wafer or the |ike
and i ndi vi dual | gorgditéansoblfi rg atmospheres ing isiebstheatiateaifaes bef ore and
after exposure in an interface section to prevent acid deactivation,
pattern defor mafPER1CBndempRdpdkbefarel pndnotiter eXpeosuref arke present
invention is tgggrovide a substrate processing apparatus and a 25

substrate proceS8¢tAGERBEhodTRYDabtRe cFormat&on ngtt hke optimum

atmosphere for the condition of the wafer after
exposure in the interface section is demanded.

Summary of the Invention

10 An object of the present invention is to 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.

15 Another object of the present invention is to
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

20 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

25 substrate processing method capable of improving the

uniformity of developing line width in a surface of a

substrate and between substrates by transferring the



uniformty of developing line width in a surface of a substrate and

bet ween 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 processing there. To attain the aforesaid objects,
according to the 5 present invention, a coating and devel opi ng processing
system which is a systemfor perform ng coating and devel opi ng processing
for a substrate and characterized by conprising a |oader/unloader section
for carrying the substrate into/out of the system a processing 10 section
having a coati n@xpoess Sukg titite ftor aathdadisly Jedtlidiy whiCRAtidiBid RPN
the substrate, a developing processing unit for devel opi ng the substrate,
a thermal process pyogriessf @f theeslllut proeessitigpt kef Whsdd Bite, andnd a
first transfer device for carrying the substrate 15 into/out of the coating
processi ng unit perferawng dEatg ngpperoesssigiduntitereand t he t her nal
processing unit; an interface section having a second transfer device for
transferring the subsia @tdantn Itdvesta figiresa b ale) dztsve eaccahdipy coessheg
section and an aligner for subjecting 20 the substrate to exposure
processi ng; a gRFeS@EH VNVERF1OA f @r COXHING m@i?dQWﬂ&QPxnﬁ;Rnpqeﬁﬁ:ng _
interface section; and an exhaust nmeans for exhausting an atnosphere in
the interface sE¥SEM i WdCladfng SFStsMs fody fegrhorming spafedng and

i i unit includes a heatin rocessin
szldegtally, t %v% %@H%b %go%gggg%% r a substrate an41é%ar§% erized 9

by comprising a loader/unloader section for carrying
the substrate into/out of the system; a processing

10 section having a coating processing unit for at least
forming a coating film on the substrate, a developing
processing unit for developing the substrate, a thermal
processing unit for thermally processing the substrate,
and a first transfer device for carrying the substrate

15 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

20 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

25 processing unit includes a heating processing unit, a
cooling processing unit, and a heating/cooling

processing unit, and the like. Further, the processing



cooling processing unit, and a heating/cooling processing unit, and the

| i ke. 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 predeterm ned processing solution onto the
substrate in order to enhance 5 adhesion properties of the substrate and a
coating solution. The aforesaid supply™of theTinert gas to the interface
section by the gas supply device and exhaust of the atnosphere in the
interface section by the 10 exhaust neans enable the renoval of inpurities

such as oxygenséadibﬁpmagf&ﬁ&uwﬁbhb&hb&eﬁﬁ@b%@kaﬁ% RGO ad N
mai nt enance of the atnosphere inside the interface™ section in a clean

condi ti on. Consegtenstliyn thétadbesmakinly itheukiubsegatte WhagtSWist raaf e i s
suppressed, 15 whereby the substrate is processed suitably. Especially,

if inpurities addbesiba thétstibst sapplyhien taheredeseratisad gaiogess iexposur e
processing, the inpurities absorb energy of a |aser beam and so on used in
exposure, and asoautésunl pptphthexpuobsteameodessirdegri $o2@nhanaeer f or ned
suitably. Accordingly, it is inportant to nmintain the interface section,
whi ch t he5subst RERES1pAsBESPEREHEFhOENTHhE subisyrbéorad: ke coadny e
processing, in a clean condition. It should be nentioned that the
aforesai d i nert Sga8ti80an jnert gas 25 for a processing sol ution used in

t he coating and . .
9 The aforesaid supply of the inert gas to the

interface section by the gas supply device and exhaust
of the atmosphere in ﬁhe interface section by the
10 exhaust means enable the removal of impurities such as
oxydgen 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,
15 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
exposure, and as a result, the exposure processing is
20 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
25 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



devel opi ng processing system for exanple, a coating solution such as a
resist solution, and a devel oping 8 solution, and a gas not contai ni ng
oxygen, noisture, and organic substances, for exanple, nitrogen gas,
argon, neon, or the like. In the present invention, the system nmay
conprise: 5 a gas supply device for supplying the inert gas to an area
having at |east the thermal processing unit”  and the first transfer device
in the processing section; and an exhaust nmeans for exhausting an

at nosphere at least in the area. 10 The aforesaid supply of the inert gas
into the processilngise¢tand angaddinbitorocheating nignoafigaes seGisitaite,enabl es
the renoval of inpurities such as oxygen from wthin the processing
section and theandi ntganncesobsthaheeat, misprhexampis,da itthe genogassi ng
section in a clean 15 condition, resulting in suppression of adhesion of
the inpuritiesargonhensahst pat heEdpdei.ally after a coating filmis
formed on the substrate and the substrate is subjected to heating
processing, inpuriti 88 &he RPESEHL davend iog .t des gyisdem afayt emputiser:at e.
If inpurities 20 adhere in this case, exposure processing to be perforned
i mredi at ePy af t 8r IBRi SUBBKY nBEVRECpEPToSHRRLY4DDt &BEY 1nBEkcHast §€ R&nDVal
of inpurities fromt substrate in the processing section

. f f. th
is inportant. FHSFdE%YAﬁE;?ggﬁﬁﬁsﬁgﬁ, h&DERBRL BEOCREF PG ¥81&uppMi ed at
least into the gfaresaLd @Eggskgrtggvice in the processing section;

and an exhaust means for exhausting an atmosphere at
least in the area.

10 The aforesaid supply of the inert gas into 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

15 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

20 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

25 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



processing 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 systemmay conprise: a gas supply
device for supplying the inert 5 gas to the | oader/unl oader section; and
an exhaust neans for exhausting an atnbsphere™in the | oader/unl oader
section. As described above, also in the | oader/unl oader section, the
substrate can be nore perfectly protected 10 frominpurities such as

oxygen by suppl ¥eBg8ibhe tREE! 189S ahhaieho wvhed TRinY ddHtNGd Bocessing . .
| oader/ unl oader section in a clean condition as in the interface section

and the area iantibeaplocasstHegeloplingNprodessdalg G iandrdeyalaeridlg
processi ng system 15 described so far may conprise a partition plate
shutting off the atnvsphtee,i int e presfente isaadnton f i tdestrimmaspher e
in the processing section, the partition plate may have a transit opening
for deliveringcphpriabst nagesbeuppéy tles igeed om stulpep 130 ngr abes dinegtsect i on
and the interface section, and the transit opening may have a shutter

al | owi ng Bhe trdasi to bpenilrgdes/fndepgdesperciionc| eoel aBy edibaugitng t he
interface section and the rocessing section by the partition plate as
described 25 aPB6%#BS £RE FﬁgﬂﬁéFlpﬁeaatﬁﬁ@ﬁﬁ@h@rﬁhémdéh@he processi ng

loader/unloader section.
As described above, also in the loader/unloader
section, the substrate can be more perfectly protected
10 from impurities such as oxygen by supplying the inert
gas thereto 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
15 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
20 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
25 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



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. Mreover, by providing the transit opening in the partition
plate and freely opening and closing the transit port by the shutter, the
shutter can be opened only when the substrate is 5 delivered between the
interface section and the area in the'bro&stiﬁg section, which can
prevent the nmutual interference of the atnbspheres in the processing
section and the interface section and keep the atnosphere in the interface

section clean. the ifagéngdd why bBesipprbkeRdel MbLedvEPSI by OPROLIGihg.
limted to the partition plate in the area in the processing section’is

that the substrahe tsaneyeropeanageinedhedpaeetkyohr pnhasyagtegrakhgr than
the area in the processing section, that 1s, an area having the coating 15
processi ng uni topadinfgeaddveloping phecesansdtupbirtt by the ERuetbkage
section. Furthernore, in the present invention, the system may conprise
anot her partitibhepshubtenucanngeobpenhd oalgowpher ehenstthstpateessi ng
section fromthe 20 atnmosphere in the | oader/unl oader section, the

af or esai d® anot hdfl pue¥edi BAtprarethayinhesfanst Rectionaanilt tbpenrrg fior
delivering the substrate between the area in the processing section and
the |oader/unl B39cPTRERFF ORI SRAt PR/ avBieBaranapserent 26her apspalopeni ng

may have anOthe{né@%%é%&ngél8¥‘€get§€mospheres in the processing

section and the interface section and keep the
atmosphere in the interface section clean. The reason

10 why the position of the transit opening is limited to
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

15 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

20 atmosphere in the loader/unloader section, the
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

25 transit opening may have another shutter allowing the
aforesaid another transit opening to freely open and

close.



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

section and the

| oader/ unl oader section and provision of the transit

opening and the shutter for delivering the substrate 5 between the area in
t he processing section and the | oader/unloader section in the partition
plate make it possible to suppress the-intldrference of the atnpspheres in
the processing section and the |oader/unloader section and naintain a
predeterm ned 10 at nosphere in the processing section. Especially, when

i i i S . t,i in claimz2, the
Flow of the rel ativerpeoserdsrasel RIESE I 3 i W chthet? T Btier
section into thg;spr gEESRERTAECHEBRAS IR LRI, IR G the atmospher e

15 in the processing section is

intained in aclean condition, and thus

the adhesion of paRWE/LhESaker BectIWRS LRt § ot 1SRN $¥58%e k418 coati ng
ed"so far, it éb eti

and devel opi ng processing system descri

1S Sui o0 cl ean

at least a 20 ppehigl hha @hepsphereroHRAUsAd oy ihe t@?@%sﬁ%\{e@ and

send the sane as the inert gas to the gas supply device again. _
af or esai dsr eusebeftweks ahepapbarén exkapsiceéshY ngheethastadEahe in the

gas supply device

as the inert gas can reduce the anount of the inert gas

25 newl y requirédadeeddnigatieraseediohni dm ithet parameuon ¢late make it

possible to suppress the interference of the

atmospheres in the processing section and the

loader/unloader section and maintain a predetermined

10 atmosphere in the processing 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

15 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

20 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

25

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



the inert gas. In the present invention, the systemmay conprise 12 a
tenperature regul ating neans for regulating a tenperature of the inert
gas. This provision of the tenperature regulating neans nakes it possible
to maintain the atnosphere in the coating and devel oping 5 processing
systemto which the inert gas is supplied at a predeterm ned tenperature,
whereby the processing, transfer, andthel?ike of the substrate can be
performed in the atnmosphere at the predetermined tenperature. 10 Moreover,
in the present invention, it is nore preferable that the pressure inside

the interface §e@m&kmls@tré@mtme%é§ﬁspﬁgfsgés}lm%&ggcghe al i gner ..

The aforesaid setting of the pressure inside t nter e section

lover than the psmserutntasotechdeindtt 0588 . Cath iy §%eitid ish alfmosphere in
the interface section fromflowing into the aligner. Hence, exposure

processing for témpentirsiratweduldttngl ngnes mekepeif opsBdipueteply in a
predeterm ned atnosphere. 20 In the present invention, the pressure inside
the interface mettiain ndye Fetmetphaner in hene thdeapiegsune deneiggirfe area
in the processing section. The aforesaid setting of the pressure inside
the interface ReRIGTHLNDWSLemta hehrlesthe einest dgas his aseppl bed het 25
processing SeCtécg}é§ﬂ¥é¥§?§gg ééﬁ;éﬁ;gﬁﬁgTwéiéggéyethe processing,

transfer, and the like of the substrate can be

performed in the atmosphere at the predetermined

temperature.

10 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

15 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 atmosphere.

20 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

25 processing section can prevent the atmosphere in the

interface section from flowing into the area in the

processing section. Hence, a predetermined atmosphere



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 performed, and the variety of substrate processing
can be perforned suitably. 5 Further, in the present invention, the
pressure inside the area in the processing”section may be set higher than
the pressure inside the | oader/unl oader section. The aforesaid setting of
the pressure inside the area in the processing section higher than the 10

pressure insideisheainedenéaninagdpe 5e6Eb8BiRGNsBERYBAL int RRikhow of the
at nosphere inside the | oader/unl oader section into the area in the

processing sect$obsttieneeprosessingl yntiest heeapeveidadpeadehevai-aedy

at nosphere is maintained in the area in the processing section, and 15
thus the varietgfofussbsatat procesessgngscpariermpdr,f ahgedhsuivhabkyy
Furthernore, in the present invention, the pressure inside the area in the
processi ng sect®bnswhgtraeesproteseinghaant he peessumed snstdbliyhe coating
20 processing unit and the devel opi ng processing unit in the processing
section. The af oresalBr§Bery ngnothenpregeassinyentdiode the preasumet he
processing section, |lower than the pressures inside the coating processing
unit and the de¥®FHPFnhprdtedsihgthsj Preaaspiegerecksont magpher estin t he

coatin rocessing unit. and the ..
9P hlgher than the pressure inside the loader/unloader

section. The aforesaid setting of the pressure inside
the area in the processing section higher than the

10 pressure inside the loader/unloader section can prevent
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

15 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

20 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

25 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



devel opi ng processing unit fromflowng into the area. Accordingly, the
coating processing unit or the like in 14 which the atnosphere is
controlled nore severely than the processing units such as a predeterm ned
at nosphere is maintained in the thermal processing unit in the area, and
t hus coating processing and developing 5 p gcessing whi ch are nost

inportant in this coating and devel oping E ocessi ng can be perforned
suitably. In the coating and devel opi ng processing system described thus
far, the pressure inside the casing is set higher than the pressure

out si de t he coawhhbghatie l8tdesphepengspeoaessiingdsdrenseByreait ikh@nt he
pressure inside the casing higher than the pressure outside the coating
and devel opi ng phecpsscegssygtemits sashrabed pabdeeerhifetl atmokpaere

at mosphere outside the coating and devel oping processing systeminto the
casing is 15 prESeM@edtth%deimrehethbecmaﬁapranSemngfuant dnmukeher e

i nside the casing where the substrate is processed by the relatively dirty
at nospher e out spHe2,t #d cbaes ngeahindepePepER§npr andsdenglopingm can be
suppressed. It should be noted that the pressure 20 outside the coating and
devel opi iy proc%%%?ﬁ%séQSt%%%C%eéﬁ% mﬁﬁtpi@EQHFénFnépdﬁhésr§@ﬁ¢&h€rénﬂhe
coating and d e|0f ﬁ $roce53|n systemis installed, for exanple, the

pressure insi de®@’et3BhY BHPCRHRIBY eSBAL ?n?@ﬁ??ﬁﬁegcﬁBﬁaﬁﬁéYto anot her
aspect 25 provides ?ncgﬁélggaggggdgxglgg QOPXStenkOCGSSlanSYStem

described thus far, the pressure inside the casing is
set higher than the pressure outside the coating and

10 developing processing system. By setting the pressure
inside the casing higher than the pressure outside the
coating and developing processing system as described
above, the flow of an atmosphere outside the coating
and developing processing system into the casing is

15 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

20 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

25 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
processi ng section having a coating 15 processing unit for at |east
formng a coating filmon a substrate, a devel opi ng processing unit for
devel oping the substrate, a thermal processing unit for thermally
processing the substrate, and a substrate i transfer device for carrying
the substrate into/out of the coating pro 3ssrhg unit, the devel oping
processing wunit, and the thermal processing unit; and an interface
section for transferring the substrate via a route between the processing
section and an progessifhgrudftsfibyeati hgathefsuhshgahecbat&xgosinf on
processing, inside the casing, and characterized in that a first thernal
processi ng uni tafsubsheabel | § gevedsping phecesbihgyataitb&ber e exposure, a
first transfer device for transferring the substrate before exposure, a
second 15 therdevepeptegsthg substfatet her thekrpapr presssagnghanisubstr at e
after exposure, and a_second transfer device for transferring the
substrate aftertBRpBaLly precessinagbhei aubftraheer Andeaseubstnatand that a

first gas suppl¥ deyi ce_for Sﬁgglying an inert gas to an area 20 before
exposur e havi ngttARS &Y sHeYHeP nbPT praEE¥snagthanfubgkgatRe intpdeutrafisf er
device in the iﬂterface. section, a first, ex means . f or exhausting an

at nosphere in t %ea?%%tb%?o?%?%?%%éﬁ?e?nétSeggﬁgéﬁﬁglogﬁﬁﬁl9r8€9F€én90r
fﬁg?hﬁ:ngrgggsggﬁ%{,g@ﬁdt@h@ntﬁéfﬁaf5p9338é5$§ O&HEE;thhngntggtgggggg

section for transferring the substrate via a route
between the processing section and an aligner for

10 subjecting the substrate to exposure processing, inside
the casing, and characterized in that a first thermal
processing unit for thermally processing the substrate
before exposure, a first transfer device for
transferring the substrate before exposure, a second

15 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

20 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 éecond gas
supply device for supplying the inert gas to an area

25 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



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
t hermal processing unit, and the second thermal processing unit include a
heating processing unit, a 5 cooling procesging unit, a heating/cooling
processing unit, and the like. Further, the processing section nmay
i ncl ude ot her processing units such as an extension wunit for naking the
substrate wait and an adhesion unit for supplying a predeterm ned
processi ng sol uatmaspheveldnt hbesabsar afterneapdenreo azehamoe idekesi on
properties of the substrate and a coating solution. According to the
present inventi dAcCidantadlyi nthef hbermadt poacebgingppiniitngthiee fiimstt gas to
the area before exposure by the first gas supply device and 15 exhausting
t he atnmosphere FReTRRY BFegepeiBgecuBkposaRd thg Sheondr $hesmhdust neans,
inpurities such as ongen and vapor can be renoved fromw thin the area
before exposur BFOGRES{A8 YPreh HBFOPESeRpbsaféngaRTBECHELAGaRed /i @ a cl ean
condi tion, Cbnsegugntly t he 20 SUbStﬁﬁée gan be transferred in a clean
ont°R gi

at nospher?® fr é??ngrﬁ?Sﬁﬁégﬁnan? _ F@F}ngéFBP 1B9pBEAFESSPNgcessi ng
revent od. Eopediarr yindy PEE PN S BEERET R PERC R ShET R8T H Fommey
formed is 25 subjeehgd LenBEabLBGeRs PESThMds LURHM hE! & B%EeARiohe
unit for making the substrate wait and an adhesion unit
for supplying a predetermined processing solution onto
10 the substrate in order to enhance adhesion properties
of the substrate and a coating solution.

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

15 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

20 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

25 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



adhere to the surface of the substrate. Moreover, if inpurities 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 aresult, there is the possibility that the exposure processing is not
performed suitably. But, by 5 maintaining the area before exposure in the
interface section, which the substrate™pa bs Chrough i medi ately before
t he exposure processing, in a clean condition, the substrate can be _
processed suitably. It should be nentioned that the aforesaid inert gas is

an inert gas 10 drleryd¥fs0Gagust & Prifd &y Used tKe thfperat 169 Asorb

devel opi ng processing system for exanple, a coating solution and a

devel opi ng sol utdmergyand a gassdiotbeadD Hed NEd O OXYHED, i M0éF ok @xre ANENG
organi ¢ substances, for exanple, nitrogen gas, argon, neon, or the like.
15 Moreover, by asupplnedswg tt,heherer tisgashe pddeilai bty aflist Exposkpesbye t he
second gas supply device and exhausting the atnosphere in this area after
exposure by therosessd ngk Hsuso themrfonned aswtafler &atosiye can be

mai ntained in a clean condition simlarly to the 20 area before exposure.
Especi al | ¢ when M2 1EHAHGEA]D Fheamias ihef qrsiexpatinh forthe aintextace
pattern on the substrate by a catalytic reaction of an acid is used, the

acid i s deacti v&SSFioM i S itde gt RIFSeS Piuge Hmeqiatebsur e

processi ng. But, the af?{esaid 25 mai nt enance of, the area after exposure in
the interface before the exposure processing, in a clean condition,

the substrate can be processed suitably. It should be
mentioned that the aforesaid inert gas is an inert gas

10 for a processing solution used in the coating and
developing processing system, for example, a coating
solution and a developing solution, and a gas not
containing oxygen, moisture, and organic substances,
for example, nitrogen gas, argon, neon, or the like.

15 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

20 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

25 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



section, which the substrate passes through imediately 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 individual gas supply
devi ce, whereby atnospheres 5 peculiar to_{he respective areas can be

mai ntained in the areas before exposure ahl after exposure. Since the
pecul i ar at nospheres can be maintained in the respective areas, the second
gas supply device may supply the inert gas having a tenperature | ower 10
than the tenpergtevendfth8eati@rdegasitathensupphiedgbyo Ehethbnst gas
supply device, or may supply the inert gas having a | ow oxygen
concentration apeteéscmahed 6f théasabdbqu¥hendehielbphial gascespphy.devi ce
supplies, for 15 exanple, the inert gas having an ordinary tenperature to
the area before expo$beejineht gaesond gappdipgd yo edachcefsthel aeeasheyi nert
gas having a tenperature |ower than the ordinary tenperature, whereby the
at nosphere in theeairdivideal egpossnppéundbuinei nwheneby2@timnsaheres

| ow-tenperature condition. Especially when the aforesaid chemcally

anpl i fi e resi sPeaws1Ar pk@pehe yrespeatingt azeppofrabt beemgiptpingdchn
protects a hydroxgl roup of a basic polyner even at the ordinary

t enperat ure shohi aﬁrg??n?%%??%ne¥%%%PF6n?n9héfESrePFBPﬁHFPon reaction of

the protective grOUpsgaggrgﬁgeSeculiar atmospheres can be maintained

in the respective areas, the second gas supply device
may supply the inert gas having a temperature lower

10 than the temperature of the inert gas to be supplied by
the first 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

15 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

20 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

25 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 maintenance of the area after exposure in a
| ow-t enperature condition, however, can inhibit the elimnation reaction
of the protective group during 5 transfer. Hence, a circuit pattern can be
satisfactorily fornmed. Moreover, the sUppﬂf of "the inert gas having a |ow
oxygen concentration by the second gas supply device makes it possible to
keep the concentration of oxygen in the atnosphere in the area 10 after

exposure | ow, ‘whieC@reanaptevesikpa@ud<daacti\gHdORhar rtﬁé'?oﬂﬁ%fé}}
I nvention, a partition plate shS?ting of f the atnosphere in the drea before

exposure fromcehgeztfagpherehé nméhstenaacal ber taxpPagene aga rbexpsayeded.
15 According to the present invention, the partition plate shuts off the

area before expasuar @éof-eempbeasnea cahiddr i@nondhevdt t hear Nt fiace
section, which can prevent the nmutual interference of the atnospheres,
resulting in théenelnnénanhdenokeattmisphefesheepurotactioe 2rddie dw@sprcti ve
areas in the areas before and after exposure. Specially when the area after
exposureSis. huRRBAPHed Rencde 4 owirewperpatterni cansbef fective to
provide a partition plate between the areas as described above. 25 In the
present invent f8hiSEAEteyiiEnfAnpedaveMoreover, the supply of the

inert gas having a low oxygen concentration by the
second gas supply device makes it possible to keep the
concentration of oxygen in the atmosphere in the area

10 after exposure low, which can prevent acid deactivation.

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.

15 According to the present invention, the partition
plate shuts off the area before exposure from the area
after exposure in the interface section, which can
prevent the mutual interference of the atmospheres,
resulting in the maintenance of atmospheres peculiar to

20 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 areas as
described above.

25 In the present invention, the system may have
another partition plate shutting off an atmosphere in

the processing section from an atmosphere in the



anot her partition plate shutting off an atnosphere in the processing
section froman atnosphere in the - 20 interface section, the aforesaid
anot her partition plate nay have a first transit opening for delivering
the substrate between the processing section and the area before exposure
and a second transit opening for 5 delivering the substrate between the
processing section and the area after -expp8ure, the first transit opening
may have a first shutter allowing the first transit opening to freely open
and close, and the second transit opening may have a second shutter

| he 10, d. t L1 f and_cl ose. ~According
fo the present TRCEREISR. SBot il dl pg 2 ﬁge%%ieégﬁgﬁﬁegeeeraataaa the

| nside the prodoR T ALCh TR Qﬁ%if%ia"@agngtl@ba%e@gﬁ &1 TEP R Roour o

i nside the pro SSI ng ion i reas

in the 'nterfaC@héegﬁﬁéka@én%éfﬂggn'Ehé pfé@@?ﬁgggd%%EQEogyangetﬁfOresa'd

supply of the inert gas can be prevented € provision of th

first shutter wpieh Eé‘fbiéeéi(%!o&li’ﬁé a4 &l 9s€oa4 wsﬂsi{% éeﬁi Skby

openi ng, for exanple, nmakes it possible 20 to open t tter and

l et the sybstrad€l ppssin® Mt e WWEHs t het SUbStLBLR tﬁed§£b¥8§§ﬂn§rQEEE98n
processing section to the area before exposure. Furthernore, “the provision

of the second simd ttetie Wiied atodr feepdbyupppntnedrelosetpbnsbe spepnd
transit opening 25 nakes it possible to open the second shutter and ?et
may have a first shutter allowing the first transit
opening to freely open and close, and the second
transit opening may have a second shutter allowing the
10 second transit opening to freely open and close.
According to the present invention, by dividing
the processing section and the interface section by
another partition plate, the flow of the atmosphere
inside the processing section into the areas before and
15 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
20 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
25 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.



the substrate pass only when the substrate is delivered fromthe area
after exposure to the processing section. - 21 Accordingly, the nutual
interference of the atnospheres in the processing section and the
interface section can be prevented, and the areas before and after
exposure in the interface section can be naintained clean. 5 In the
present invention, the tenperature of the Zilnert gas may be regul ated. This
regul ation of the inert gas at a predeterm ned tenperature all ows

at nospheres in respective areas to which the inert gas is supplied to be

mei nt ai ned at thecpredegeyyi 0B RQtuaMPEhALYEErehBet BE Eh@_sslﬁhois%%%gon,
it is desirable to set the pressure in the interface section |ower than

the pressure innthbeaprgoessihgcoedingnt angueheaisteugehbbeseckhenf kaw of

t he atnospheres in the areas before and 15 after exposure in the interface
section into thee préeyeetedn ahdchhéhareteobpliere andsayeeel gxposurel | ed
can be prevented by setting the pressure in the interface section |ower
than the pressuit® thet hetenfagmesecRdon sabsbeaneiptainedi afjeappar at us of
the present invention according to still another aspect conprises: a
processi Ny section f&R pBefBFAFABtcdAVPAGiand tHevtkmpengtprecessithg for a
substrate; an interface section for_transferring the substrate at | east

via a 25 route bREhEeHE HBAYrbRekeynlated: | Fhihdreghlatiprerof gehe

inert gas at a predetermined temperature allows
atmospheres in respective areas to which the inert gas
is supplied to be maintained at the predetermined

10 temperature.

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

15 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.

20 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

25 route between the processing section and an aligner for
subjecting the substrate to exposure processing; a

chamber, disposed inside the interface section, for



subj ecting the substrate to exposure processing; a chanber, disposed
inside the interface section, for 22 tenporarily holding the substrate
delivered fromthe processing section and to be transferred to the
aligner; and an atnosphere controller for controlling an atnosphere in the
chanber. 5 In the present invention, since the substrate delivered from
the processing section and to be transferPéd to the aligner is tenporarily
held in the chanber in which the atnosphere is controlled, for exanple,
the variation with tine of the resist before 10 exposure can be suppressed,

and a change intbmporamw hmein%h%hreeéiu%%t%ﬁ%ebaeﬁﬁ%%%%he%-roﬁf thel esul t,

the uniformty of line width can be rai sed. e at nosphere con er here

reduces the prpgsueesing §ecthenchaabes sadtsdRBlFeeFeaN tbneh gas 15 or
dry air into the chanber. The chanber can be structured to conprise: a

purge room foralégperar ahit &nl dtmgsphdrpueghigothers¥bst cahe rolntingduced
into the chanber; a buffer roomfor holding the substrate; and a transfer
devi ce for transheatmngpROréhénsthet chtmbbketween the purge room and t he
buffer room Incidentally, it is desirable that the buffer room have a
transit opening for dir&bel preaenyi ngventtionhe sinbst ithke substthatal i gner. A
substrate processing apparatus of the present 25 invention according to
anot her aspect gghﬁypggg:fépm the processing section and to be

transferred to the aligner is temporarily held in the
chamber in which the atmosphere is controlled, for
example, the variation with time of the resist before

10 exposure can be suppressed, and a change in the
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

15 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

20 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

25 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



coating processing unit for at least formng a coating filmon a
substrate; a devel oping processing unit for 23 developing the substrate; a
thermal processing unit for thermally processing the substrate; a transfer
device for carrying the substrate into/out of the coating processing
unit, the devel oping processing unit, and 5 the thermal processing unit;
and a blower for sending an inert gas to 2Re substrate which is being
transferred by the transfer device. In the present invention, the bl ower
for sending the inert gas to the substrate which is being 10 transferred

by the tranSferdéeéiéﬁiﬁé BhavsdEd: riCh, %hgghgﬁtﬁsgkg%gg%ncgpggh %%gg{gt

resol ution, for exanp

e;~ due to the oclurrence o rolysi

enI'n the

caused by noisttherhal sy "BEeBEEEEng EndUELBItEge;t E\a'ﬂi‘fa?lﬁfgfr gg@iﬁgbs”ate

after resist-coating and the 15 bonding of the resist w

oXy

atmospheric ai forSpeeryingl the s@bsexatnl entbhsut’ 8#stak @8$E9ﬁ9has
tweezers for holding the substrate, and the blower has a top cover having

a bl ast port fopreeessimggthritpethe2@egasoping pbereskhtqgt WReEEr gngln this

case, a plurality

of the blast ports may be provided to correspond to the

shape of % he twekgethermal nayobespingi deiltf oanar aebpondr Fort benghage of
the substrate. The bl ower nay be structured to have a tenperature control
mechani smfor 25 %Qﬁﬁ¢o$¢$n@othbetéwpetaaUeewbichhéS|bemhggas or a

transferred by the transfer device.

In the present invention, the blower for sending

the inert gas to the substrate which is being

10 transferred by the transfer device is provided, 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

15 bonding of the resist with oxygen in the atmospheric

air.

Specifically, for example, the transfer device has

tweezers for holding the substrate, and the blower has

a top cover having a blast port for sending the inert

20 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

25 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



hum dity control mechanismfor controlling the humdity of the inert gas.
Incidentally, it is nost efficient 24 that the blower sends the inert gas
when the transfer device transfers the substrate fromthe coating
processing unit to the thermal processing unit. A substrate processing
apparatus of the present 5 invention according to still another aspect is
characterized by conprising: a reactiom inB#biting section for perform ng
processing of inhibiting the progress of a resolution reaction of a resist
for a substrate coated with the resist and exposed; a heating 10 section

for heating thergybstpat 518L8FeS8RAs! BRbNgnek82GhEORNRNR! (14 385LT on to
tR g for

progress the resolution reaction o e resist; a coollng section

cooling the suaé{riaéetfs%ﬁérsn_thbesti%&agesE%inomeoc'bgfeiihigt the
progress of the resolution reaction of the resist; 15 and a devel opi ng

processing sectppicéosipgriniti 66 €RAt tRBrRAACEESLRYs9hgautgye! opi ng
solution for the substrate cooled in the cooling section. Specifically,

t he appar at us conpriAesubatﬁaseeprecesbahbanbaQbﬁd%n@fat%%uﬁkkggn&?CtiOn
on which a 20 substrate cassette housing a plurality of substrates is
nounted and a dehvemtjonmeansofdingetei stiylaadoshedi agpetheigubstrate
fromto the substrate cassette nounted on the nounting section; a
processing stat¢araceanezeddbytcomprisapget aersaatiion, ihbibjtdagssi ng t he
substrate 25 transferred by the delivery neans; an aligner provided
section for performing processing of inhibiting the
progress of a resolution reaction of a resist for a
substrate coated with the resist and exposed; a heating
10 section for heating the substrate processed in the
reaction inhibiting section to progress the resolution
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;
15 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
20 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
25 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



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
bet ween the processing station and the aligner, and the interface station
includes a reaction inhibiting 5 section for perform ng processing of
inhibiting the progress of a resolution redctien of a resist for a
substrate coated with the resist and exposed, and the processing station
i ncludes a heating section for heating the substrate processed in the

reaction 10 inhidy tiag O?%%gicyé tsq]d%r QY 855 tsguggss%eﬁ:aoeguﬁtqtieag:[jeoéle?c ![tﬁge hof t he'

resist, a cooling secti or cooling the eating

section to | nhi birode® ik eIBr0f fie dASAYIIAD diRAGhAN A, d he resist,

and a devel opi ng processing sectio r perform-™ng coating processi ng

of a devel opi ng be@hidlenOR heOprold@ sEURRY IAldtiond it Hheéd SURMLAL &Y AGRSST NY

apparatus, the progress of the resolution reaction of the resist Is

i nhi bi ted duringnitlee flacensfrar ioh tihe 1udis rateddtamd iendligngf to the
heati ng section, and thus in the heating 20 section, the resol ution

reaction progreseesion tfoe perforndmd torovdseindesubstitate i) vy ch the
extent of the progress of the resolution reaction is made uniform
Ther ef ore, whenprdegaiessi of pr sesediutg ars nEadtdromedf tshaesexiterfiorofa t he
progress of the resolution reaction is 25 nade uniformover the entire
substrat e, mheréﬁysﬁﬁéte coated with the resist and exposed, and the
processing station includes a heating section for
heating the substrate processed in the feaction
10 inhibiting section to progress the resolution 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
15 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
20 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
25 made uniform over the entire substrate, whereby the

occurrence of the ununiformity of developing line width

is suppressed.



occurrence of the ununiformty of developing line width is suppressed. 26
In the above, it is desirable to place the reaction inhibiting section
near the aligner, in which case the time of transfer between the aligner
and the reaction inhibiting section is shortened, whereby the 5 extent of
the progress of the resolution reaction of the substrate transferred to
the reaction inhibiting section is made mdfe uniform resulting in a rise
in the uniformty of developing line width. In this case, it is desirable
that the reaction 10 inhibiting section have a structure characterized by

i nhibiting the progresstgb E.Be_vtee,sqltutiisoae_rs%%h%nt%f plale ggl st by
cooling the substrate coated with the resist and exposed so as not to

cause dew formakegdtiofl $Ahibitifigdestitabhenthat tht BaYgnarSt HHCLMLEn1S
characterized by inhibiting the progress of the resolufion reaction of the

resist by meki ngatbetBevunhe of tPhskbdee pebeebAgthe bhegnekshnat eneoat ed
with the resist and exposed snaller than the anmount of noisture adhering

to the substrat eesbhenohhénBibstinyeseet20nt tansherredety tvherebgcthen
i nhibiting section, and characterized, for exanple, by making the anount
of the nbisturextdhétrphgthe phegseabst péit thenmkkeilutlhan trkactdonuof of the
nmoi sture adhering to the substrate when the substrate is transferred to
the reaction i nhPBi nhgtpatectranafpyredpppbythg aegatihaviinhibibanigdity
ower than section is made more uniform, resulting in a rise in
the uniformity of developing line width.
In this case, it 1is desirable that the reaction
10 inhibiting section have a structure characterized by
inhibiting 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
15 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
20 transferred to the reaction inhibiting section, and
characterized, for example, by méking the amount of the
moisture adhering to the substrate smaller than the
amount of the moisture adhering to the substrate when
the substrate is transferred to the reaction inhibiting
25 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.



the humdity of air in an atnosphere in which the reaction inhibiting
section is placed. 27 The resist is a chemcally anplified resist, the
resolution reaction of which is progressed by an acid produced by
exposure, for exanple, in which case the resolution reaction of the resist
is areaction that an 5 acid produced by exposure deconposes a basic resin
which is a main conponent of a resist matef/al or changes its nol ecul ar
structure to nmake the basic resin soluble in a devel opi hg sol ution.
Therefore, in a substrate processing nethod of the 10 present invention

comprising the stepsrgb ragdkiNgsds SHeRlicand - aHAd didd) AdieY Stand

exposed in a heating section to progress ar tion reaction’o .
resist; coolingrtbe1abshr 2b8ct9ohnBiebishithe iBr pFoeses sl fbge ape%%'iut' on
ol a

reaction of the resist; and 15 perform ng coating processin _
devel opi ng sol upreducéar byhexpubareat €ort BRafiypesed nSuhsthat@sieS the

transferred to the heating section with the resolution reaction of the
resi st being inbebbletiofuchaatimhhod thecaesied dut abyeactibst kake 2@
processi ng apparatus characterized by conprising: an exposure section for
exposi ng a subséradeprodueddwbyhesposesestipecampoeseisng dasticomebdn heati ng
the exposed substrate to progress a resolution reaction of the resist; a
cool i ng secti onWhafhcddl anainechBROBENR50EUBSERSti6tt Matteiibilt orthe progress
of the resolution )
changes its molecular structure to make the basic resin
soluble in a developing solution.
Therefore, in a substrate processing method of the
10 present invention comprising the steps of: heating a
substrate coated with a resist and exposed in a heating
section to progress a resolution reaction of the
resist; cooling the substrate to inhibit the progress
of the resolution reaction of the resist; and
15 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
20 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
25 substrate to inhibit the progress of the resolution

reaction of the resist; and a developing processing

section for performing coating processing of a



reaction of the resist; and a devel opi ng processing section for performng
coating processing of a - 28 developing solution for the cool ed substrate,
and transferring the exposed substrate to the heating section by a
substrate transfer means with the resolution reaction of the resist being
inhibited. 5 In this case, for exanple, the exposed substrate 1is _
transferred to the heating section with-th@8progress of the resolution
reaction of the resist being inhibited by being cooled so as not to cause
dew formation. Moreover, the substrate may be transferred 10 to the

peing i bi £ od ByC BRTH CAG AnBuRe Cof "0 LPrE SMRETLRY 0 Wb substr at e

bei ng i nhibited by e anount of "nmoisture a

when the subst!aignsgettansl ehecypBsthe sipakinage FECkHQANpaMallg than the

amount of noisture adhering to 1 e substrate after exposuré, 1 n which

case the exposedectubst hat 8 kabbtaRsterranstre ! n\%a%agii% %%%“ on while a
gas having a humdity |ower than air is being supplie to the substrate.

Specifically, theseppeiahusehasianSbEUeher @es3@tChanagt 6hnded Y. |
conprising: a cassette station including a nounting Section on which a

substrates cassette mMaushdg aapkyr d@birt pxempIedstthal @pos D suRd rard a
delivery neans for receiving and sending the substrate fromto the

substrate casseitetnanafedred thetRé& heantingg seettibanwighptheepsiodgess
station, connected to ) ) ) )
of the resolution reaction of the resist being
inhibited by being cooled so as not to cause dew
formation. Moreover, the substrate may be transferred
10 to the heating section with the progress of the
resolution 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
15 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
20 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
25 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 means; 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
station, for delivering the substrate 5 between the processing station and
the aligner, and characterized in that-thednterface station conprises a
heating section for heating the exposed substrate to progress a resolution
reaction of a resist, the processing station conprises: a cooling section

for 10 cooling torﬁet?sﬂlégﬁzltpg)%tsﬁt@e%ti%%i Et_ﬁge hc(raagstss:eérkgc;es%ﬁttcfitgin%ré\%ﬁg h‘%‘nglt the_

progress of the res n reaction o

2P0, S6° KRB nREShRTN, COPUIA AR SR g SIRELRLTG L, ..

solution for the substrate, t'hat t rTace

as not (o cause {eNohpoBALOR 08 (B LrabRSidUit d QdANdY lof g Progress of

the resolution reaction of the resist. In such a invention, e progress

of the resol utpedceeathnigoBtak ibhe RY HelivdrliPitiRd il L0 the
transfer of the substrate fromthe aligner to the heating section, and thus

in the heating bdettieen, theeproesslsinigon tAdEn AMPHIFE RIASRMON, td iy same
condition for the substrate in which the extent of the progress of the
resol ution reacthamaics erddeduninf awhart Ther dfimres.fa2e whait ideyldngGes a
processing is perforned, the extent of
heating section for heating the exposed substrate to
progress a resolution reaction of a resist, the
processing station comprises: a cooling section for
10 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, and that the interface station is
15 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
20 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,
25 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



the progress of the resolution reaction is nade uniform over the entire
substrate, whereby the occurrence of 30 the ununiformty of the devel oping
line width is suppressed. Mreover, the resist is a chemcally anplified
resist, the resolution reaction of which is progressed 5 by an acid
produced by exposure, for exanple, in which case the resolution reaction of
the resist is a reaction that an acid prodficed by exposure deconposes a
basic resin which is a main conponent of a resist naterial or changes

nmol ecul ar structure to make the 10 basic resin soluble in a devel oping
solution. Thesenebj,aahsrarRisyi bl chléeHe@@l%?)tiﬁgfﬁ‘ﬂqneaq}i?ﬂhag&s of the
present invention will becone “apparent upon feading the follow ng

speci fication waapptaksedi.n conjunction with the acconpanyi ng drawi ngs. 15
Brief Description of the Drawings FIG 1 is a plan view show ng the
external appear anceMotreave®gt ithg aed idevdlsOpi kdhariREAIS/ %flﬁ)fsﬂe%m _
according to a first enbodi nent of the present invention; 20 FIG 2 is a
front view of tlmesciedali hjeandsodlatébapiregcpionessi rpishstiemprogreesed; FI G
3 is arear view of the coating and devel oping processing systemin FIG

1; FIG 45is a hyripoacall prediondl byi ewpshonengfamr eXampleli ia ahiah

heat i ng/ cool i ng processing unit in the

case the resolution reaction of the resist is a
reaction that an acid produced by exposure decomposes a
basic resin which is a main component of a resist
material or changes molecular structure to make the

10 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.

15 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;

20 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

25 outline of a heating/cooling processing unit in the
coating and developing processing system in FIG. 1;

FIG. 5 is an explanatory view showing the flow of



coating and devel opi ng processing systemin FIG 1; FIG 5 is an

expl anatory view showing the flow of 31 an inert gas supplied to the
coating and devel oping processing systemin FIG 1; FIG 6 is an

expl anatory view showi ng the flow of the inert gas when an atnosphere
inside the coating and 5 devel opi ng processing systemis reused as the
inert gas; FIG 7 is a plan view showing 2he external appearance of a
coating and devel opi ng processing systemaccording to a second embodi ment
of the present 10 invention; FIG 8 is a front view of the coating and

devel opi ng procgssingreY§hensappti& vo ELS c8a1c%na%ﬁéphé{98&8gggﬁi ew of a

vertical section of a processing station; 15 F I's an ex atory

view of a vertipﬁécegggﬁgogﬁgte@niﬁnpﬁctagg section; FIG 11 is a
hori zontal sectional view show ng an outline of a heating/cooling

processing unit in thec.ceatisngnasdplanatepiyngipk0easeing syt eMbinok! G 7;
20 FIG 12 is an explanatory view of a case in which the flow of an inert
gas supplied tothdeinaterdasevhercan catmssprenef insidbethedeogt ihfeasqati ng
and devel oping processing system FIG 13 is an explanatory view of a
vertical 25 seci¢vplehbng nprodessingy systée isereugad ssippheeinéot

gas;

FIG. 7 is a plan view showing the external
appearance of a coating and developing processing
system according to a second embodiment of the present

10 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;

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

20 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

25 section showing the flow of the inert gas supplied to
the interface section;

FIG. 14 is an explanatory view showing the state



the interface section; FIG 14 is an explanatory view show ng the state 32
of aresist filmin which a circuit pattern is exposed; FIG 15 is an

expl anatory view showi ng the state of the resist filmafter devel oping;
FIG 16 is a plan view of a substrate processing 5 apparatus according to
a third enbodi mrent of the present invention; FIG 17 is a schematic plan
vi ew show ng a coating and devel opi ng Syst@nlatcordlng to a fourth .
enbodi ment of the present invention; 10 FIG 18 is a schematic perspective
vi ew showi ng the coating and devel opi ng system FIG 19 is a side vi ew

showi ng an exanpife aOfred isthelifimURint wRNGH JdeMelIRRAIL n% atUdrPfi & N& .
and devel oping system 15 FIG 20 is a side view sliow ng an exa df the

shel f unit of the coatriglg 13nd sdayeleqpi1h a6 Hidw Ghotdibhd G 1 %ﬁ] are

sectional views each showing a CHP process station provided In e shelf

unit; .20 FIG 2% ithearesdbitomalmyagveshawveg opingsanpl e of the devel opi ng
unit; FIG 23 is a sectional view showi ng a substrate transfer nmeans; FIG

24 is a sectional vi&WGshadGi rig anpdeanmiewfiof 25 sﬁﬂfﬁ&ﬁﬂ@@ﬁd’&ﬁéﬁidd‘g
section; 5 apparatus according to a third embodiment of the
present invention;

FIG. 17 is a schematic plan view showing a coating
and developing system accbrding to a fourth embodiment
of the present invention;

10 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;

15 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
showiné a CHP process station provided in the shelf
unit;

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

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

FIG. 24 is a sectional view showing an example of

25 a reaction inhibiting section;
FIG. 25 is a perspective view showing an example

of an interface station;



FIG 25 is a perspective view showing an exanple of an interface station;
33 FIG 26Ato FIG 26C are.explanatory views showing a resolution
reaction of a chemcally anplified resist; FIG 27 is a sectional view
showi ng anot her exanple of the reaction inhibiting section; 5 FIG 28 is a
schematic plan view showing a conventional coating and devel opi ng system
FIG 29 is a view for explaining an appti e®d3 exanple of the fourth

enbodi ment;- FIG 30 is a view for explaining an applied 10 exanple of the
fourth enbodinent; FIG 31 is a schematic plan view show ng a coating and

devel opi ng system ac [ tQ a fift odi nent. of the present .
i nxent =Oon;g FI>IG 32 i gﬁ;c'qscr}%é\rmq cEffpéa'r I;piég?q% %W%Mmg&l%s tgﬂré;WI ng’
and devel opi n y l; IS 8. Si Vi showi.ng :an .ex e of, a .

Shel f unit and & dSvorastey deertabr ﬁ%ecao%%ﬁw&@gﬁf&ﬁ%aﬁwﬂb%% s
FIG 34 is a side vi s howi ng@ggg& i | L. 0

coating and devel opi %gGiyg}tmenq]g %I G 3 |r§alg vsleécg'fisong'fl v?eev?Os % ng an
exanpl e of thee&am@h@pbﬁgtﬁélEéaEEanSQQHH%ﬂ€fﬁg:?¥3€§ \;Sectional views

each showing a CHP process station provided I n the sh "'25 unit;
5 FIG. 28 is a schematic plan view showing a

conventional coating and developing system;

FIG. 29 is a view for explaining an applied
example of the fourth embodiment;

FIG. 30 is a view for explaining an applied

10 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

15 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

20 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
25 unit;
FIG. 37 is a perspective view showing an example

of an interface station;



FIG 37 is a perspective view showi ng an exanple of an interface station;
- 34 FIG 38 is a sectional view showing 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 vi ews
showing a resolution reaction of a chemcally anplified resist; FIG 41
is a sectional view showi ng anot her exanpl 84of #he coating and devel opi ng
system FIG 42 is a sectional view showi ng another 10 exanple of the
shelf unit in which the CHP process station is provi ded; FIG 43 |s a

sectional view show pgstidd ge‘n%t helot eaﬂ’ip \Fl %g?ewﬁgat%rg aepng %t op| ng

system FIG 44 is an explode perspec Ve View ¢

exanpl e of the Qﬁﬁgl e%&%c@?%%l system FIG 45 is an explanatory
view of a sixth I ment o e present i nvention; and FIG 46 is an

expl anatory vi ew of aq@ heyg exanpls gL v tg}ﬁo,ﬁﬁﬁ %ﬁ% Pfeide
present invention. Detailed Description of t eferre J)nent
Hereinafter, thenprgirocesd srbediofening &f ddid itidisepiinvention will be
expl ai ned. (Flrst enbodi ment) 25 FIG 1 is a plane view'of a coating and
devel opi ng FIG. 40A to FIG. 40C are explanatory views showing
a resolution reaction of a chemically amplified resist;
FIG. 41 is a sectional view showing another
example of the coating and developing system;
FIG. 42 is a sectional view showing anofher
10 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
15 - 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

20 of the sixth embodiment of the present invention.

Defailed Description of the Preferred Embodiment
Hereinafter, the preferred embodiments of the
present invention will be explained.
(First embodiment)
25 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



processi ng systen1(substfate processi ng apparatus) 1 according to this

enbodi nent ,

FIG 2 is a front view of 35 the coating and devel opi ng

processing system1, and FIG 3 is a rear view of the coating and
devel oping processing system1l. The coating and devel opi ng processing

system 1, as
station 2 as
wafers Win

system 1l fromto the

cassette C,

5 shown in FIG 1, has a structure in which a cassette

a | oader/unl oader section, fbt carrying, for exanple, 25
a cassette into/out of the coating and devel opi ng processing

outside and for carrying the wafer Winto/out of a 10

Vari ous. procesnne antd pod deldiidh MAEIAIR SR tHtcLectd T
waf ers Wone By js0R€ rg ra vRIeRC 855 tfe %md¥%ﬁ%§ggfc%é)ﬂn§g processi ng

are disposed in nmultiple tiers, and an inter

ace secti o 4 which

recei ves and pedeeskhiagnal@tely firomto an aligner 5 provided next to
coating and devel oping processing system 1 are integrally connected

its casing |
freely nmount

a. In rhe ceatdhle anld@ideve1dp ind | prdtddyidf ALCaRSEILS

ed in an X-direction (in a top and bottomdirection fn

t he
in
C are
IG 1)

in alibe at showdeiar FIGed1pohiaki anstemct ua@ssial wh i idiEdale 6 as a
nmounting section. Further, a wafer carrier 7 which can be transported in
the directionsbataonadgeseat lohd2s/uhd oaaeseistees ildme £6rdidaatyiialy, and the

directi on of

10

15

20

25

for example, 25 wafers W in a cassette into/out of the
coating and developing processing system 1 from/to the
outside and for carrying the wafer W into/out of a
cassette C, a processing station 3 as a processing
section, 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 coating and
developing processing system 1 are integrally connected
in its casing 1la.

In the cassette station 2, a plurality of
céssettes C are freely mounted in an X-direction (in a
top and.bottqm direction in FIG. 1) in a line at
predétermined 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



arrangenment 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 selectively get access to the respective cassettes C. The wafer
carrier 7 has an alignment function of aligning the wafer W This wafer
carrier 7 is also 5 structured to be able to get access to an extension
unit 32 and an adhesion unit 31 which beloﬁé toca third processing unit
group G of the processing station 3, as wll be described later. Between
the cassette station 2 and the processing station 3, a partition 10 plate

10 for shuttingpeffnar awagpaewahgffege_p%w%t,t ggsfcgﬁli %%1%&@?)@13,2

at nosphere in the processing station 'S provi ur ther, Sit

opening 11 is 3@QVh@@@sisntbhghﬁaﬁ:%isbie@%il%leaE%s%%t%resaCQOSitiQn opposite
to the aforesaid extension unit 32 and 15 adhesion unit 31 which belong to

the third processingTheniiaferodared es0 71t hals @i adig@meCanha iidrpix erred
bet ween the cassette station 2 and the processing “station 3 by the wafer

carrier 7. Furthéigniag ahestafeer wl2 Thisfweeey oaepisg/ ¢! 9§i agsbhe
transit 20 opening 11 is provided in the transit opening 11, and the
shatter 12 is op&nedtuomey whehet hbleater gétpassess thr angexttkastiocansi t
opening. 11 and closed at all other tines. In the processing unit 3, a main
transfer deviceun2t 33 andaani adhesignshoritdéli wbich pedendedoi m ithirdent er
processing unit group G3 of the processing station 3,
as will be described later. Between the cassette
station 2 and the processing station 3, a partition
10 plate 10 for shutting off an atmosphere in the cassette
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
15 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
20 » 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
25 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



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 system1, four processing unit
groups Gl, &, &3, and A are disposed, in which a first and second
processing unit groups Gl and G are 5 disposed on the front side of the
coating and devel opi ng processing system 87 the third processing unit
group G is disposed next to the cassette station 2, and a fourth
processing unit group &4 is disposed next to the interface section 4.

[ ' Is br.ok l.i b
opti onal 1y i spaSed RECSE BrePa RinenstiR Sholll™" ik Bpdbr SR ieRcahlo,i c

optionally di spose xtra on rea I . . qﬂ; 4 evi ce
13 can carry th 86 NG R8s i ndf eQUS  PreRGSES ts whi.ch are

di sposed in the%e\g%%%gsl\ﬁiﬁng Ulgl:lglté glrngups!’%éf ZZ f&% ?r#&%ry% I_n]’[ e first
processing unit ggape G, G, @%3MAhE GAS a3ROWISHBEG i WhidSiSt coating
unit 17 for coating the wafer Wwith a resist solutidnand a devel opi ng

processing unit figstoanaesbebidnpraced@idlOrnie Rrew®ssidl e dherwafer W
after exposure 20 processing are two-tiered fromthe bottomin order.

SinmilarlySin thdisposed prochesifegntnistider o#p tEHe cdati®y Sihacoating unit 19
and a devel opi ng processing unit 20 are two-tiered fromthe bottomin
order. |ncidendeeyopingt peoressingcsygsiteq Uni the7 tovird9 paad 3% itnlke
devel opi ng processing unit 18 or 20, an atnosphere .
unit group G3 is disposed next to the cassette station
2, and a fourth processing unit group G4 is disposed
next to the interface section 4. Further, a fifth
10 processing unit group G5 shown by a broken line can be
optionally disposed as an extra 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.
15 In the first processing unit group G1, 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.
.devéloping processing for the wafer W after exposure
20 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
25 the developing processing unit 18 or 20, an atmosphere

controller not illustrated for maintaining a

predetermined atmosphere in each unit is provided to



controller not illustrated for maintaining a predeterm ned atnosphere in
each unit is provided to 38 nmaintain a clean atnosphere in each unit and
to maintain a pressure inside each unit at a predeterm ned pressure. In
the third processing unit group G3, for exanple 5 as shown in FIG 3, a
cooling unit 30 for cooling the wafer W %?e adhesion unit 31 for
enhanci ng adhesion properties of the resi sol ution and the wafer W the
extension unit 32 for making the wafer Wwait, cooling wunits 33 and 34 for
cooling the wafer Wafter the 10 devel opi ng processi ng, post-baking units

35 and 36 for meIdE4iA g HESdh NSLR6HSEESENEnT 8achh@nRf 8haWafter the
devel opi ng processing, and the like are, for exanple, seven-tiered from

the bottomin ofidiitaim 4 heréosiitd DiOCOESEAGhURNELIRBUR FhedéBErm®ned
exanple, a cooling unit 40, extension units 41 and 42 for nounting the

waf er W before pressaiter the exposure processing and tenporarily making
the wafer Wwait,, heating/cooling processing units 43, 44, and. 45 for
heating the wafer WHhitehetteiredppsocespingessihggandp2G3t, héoeatikampieol i ng
it to a predetermined tenperature (PEB/COL in FIG 3), heating/cooling
processi My uni tas stewWhdinFIer heaaieeelbegwanst 90i Roordeelingviherize a
solvent in the resist solution and thereafter cooling it to a
predet er m ned t¥¥5RF H urehg FArEreioR G 3B) for gRhan@éngi adhgs éonf or
exanple, eight-tiered fromihe ) )
properties of the resist solution and the wafer W, the
extension unit 32 for making the wafer W wait, cooling
units 33 and 34 for cooling the wafer W after the
10 developing processing, post-baking units 35 and 36 for
performing heating processing 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
15 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_prbcessing;units 43, 44, and 45 for:
- heating the wafer W after the exposure processing and
20 thereafter cooling it to a predetermined temperature
(PEB/COL in FIG. 3), heating/cooling prbcessing 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)
25 and the like are, for example, eight-tiered from the

bottom in order.

The aforesaid heating/cooling processing unit 43



bottomin order. The aforesaid heating/cooling processing unit 43 - 39

I ncl udes, as shown in FIG 4, a disc-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
base table 50 inside its casing 43a. The ﬁgfer W conti nuously undergoes
the heating/cooling processing in thesa Junit, to thereby keep a thernal
budget which is given to the wafer Wby heating constant. Incidentally,
the structures of the other 10 heating/cooling processing units 44 to 47

are the same agnd\eadeatANoskORh! 18 PLECEES! angﬂBELsﬂgggfa\t I\o@fﬁeg,flgt@rﬁ; ier 55

as a second transfer device is provided in the center

interface secti®on fdr HE4EiNG! €he CRAFELT WOANESaSERYET UpEdLEO ey §ﬁb' ein
15 the X-direction (in the top and bottomdirection in"FIG 1) and the

Z-direction (thfovesttcad ploseeio®naboradthe hbe pohdkabheahl 2efeives
-direction (a . rotating-direction around a Z-axis), and to be able to get

access to the th¢emsfen Wnitem4dbovi@ whechobepdaget 81the Eoult ht20n a
processing unit group G4, a peripheral exposure unit 56 and the aligner 5,
and to cdrry theas@feabl@ 10 comdidé itHeoasBeyweda.t lEheé ntefénce section 4
and the processing station 3, a partition plate 60 for shutting qff an 25
at nospher e i nsi¥ROEHRIOW kY furdexgees obkhe heahing/cooling processing

in the same unit, to thereby keep a thermal budget
which is given to the wafer W by heating constant.
Incidentally, the structures of the other

10 heating/cooling processing units 44 to 47 are the same
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

15 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-@—direqtiqn (a_rotatihg-diredtion
afound”a Zeaxis); Aﬁd to be abie to get access to the
extension units 41, 42 which belong to the fourth

20 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 processing

station 3, a partition plate 60 for shutting off an

25 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



at nosphere inside the processing station 3 is provided. Further, a transit
opening 61 is provided in the - 40 partition plate 60 at a position
opposite to the extension units 41 and 42 which belong to the fourth
processing unit group &4 so that the wafer Wcan be transferred between

t he processing station 3 and the 5 interfaég section 4 by the aforesaid
wafer carrier 55. Furthernore, a shutter for freely opening and
closing the transit opening 61 is provided in the transit opening 61, and
the shatter 62 is opened only when the wafer W passes through the transit

opening 61 10 gy £ psedpBitel o 04bes bbEBEiod NEpAbs $PET 8 £RE Subjecting

the wafer to the exposure processing is provided hext to the Interface

section 4. The gtt&meiod hsited Elaky #2CARIAHN BA16hg tHerAbi gpgLth and
structured to be able to strictly 15 control an atnoSphere inside the

aligner 5. Furtpedcessing ansit neup ng4 650 f ehatathyi wgréhewvehar p¥/ i nt o/ out
of the interface section4 is provided on the interface, section 4 side of
t he casing 5a, arEhsfatrdd detifedmrthérpebyeopeng ngtavdonl 8sang the transit
opening 65 is 20 provided in the transit opening 65. On top of the
af or esai & respetnterfaceasectiamet hpathegatodeseid vpfeyg paociesi bf. system
1, that is, on top of the cassette station 2, the processing station 3,
and the interf dterskexnere 4 a gghutigp| §2 déor céseqly gpening and 72 for
supplying an inert gas are respectively, ) ) )
closing the transit opening 61 is provided in the
transit opening 61, and the shatter 62 is opened only
when the wafer W passes through the transit opening 61
10 and closed at all other times.
The aligner 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
15 control an atmosphere inside the aligner 5. Further, a
transit opening 65 for carrying the wafer W into/out of
the interface Sedtidn 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
20 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,
25 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



provi ded 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 from
the gas supply device 72 into the interface section 4. 5 Filter devices
70a, 7l1a, and 72a are respectively provided in the gas supply devices 70,
71, and 72, and each of the filter devicedl70a; 71a, and 72a includes a
tenperature/ hum dity regul ati ng neans for regulating the inert gas
supplied froma supply source not 10 illustrated or the |like at a

predeter m ned tgperal #6inehdAePadebetd 8daRBhbl Y £ BnlliRe Ghiter for

renmoving fine particles in the rnert gas, and a chehical f for

neutralizing al kahphng geypeaentsinept ehdedrbBetBeng BeLk 18353, TAakef ore,
the inert gas mh?%ﬁ ?s cl eaned 1% and thegfengeraFgre gn& hum' dity of which

are regul ated byomatheaggs sapphg aepRbeed2t 9nthBethespackirtgcareas in the
coating and devel opi ng processing systeml1l, that is, the cassette station

2, the processingesiahion 3, and the interface section 4. 20 Meanwhil e, at
the bottom of the respective areas of the cassette station 2, the
processi ngy station 3Filaed tlewiceseDace 74act and 42aexireusiespiepeiveiy 76,
and 77 as exhaust neans are respectively provided, and the exhaust pipes
75, 76, and 77 Rrevidedetnetheogaspbupplgsdexhaest 70i,pédl78aadd7areand
structured so that the . . _
each of the filter devices 70a, 71la, and 72a includes a
temperature/humidity reqgulating means for regqulating
the inert gas supplied from a supply source not
10 illustrated or the like at a predetermined temperature
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
15 and the temperature and humidity of which are requlated
by each area can_be_supplied to the respective areas iﬂ
: fhé coating .and de§élopingtpidcesSiﬁg systém.1,'that is}.
the cassette station 2, the processing station 3, and
the interface section 4.
20 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
25 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.



atmosphere in each area is exhausted to the outside of the coating and
devel opi ng processing system1l. - 42 Therefore, the inert gas supplied
fromthe gas supply devices 70, 71, and 72 into the respective areas
passes each area to be exhausted fromthe exhaust pipes 75, 76, and 77,
and inpurities such as oxygen, ozone, vapog 5 and so on in the respective
areas are purged to keep the atnobsphere c %an? n the respective areas.
Further, the pressure in each area is controlled at a predeterm ned
pressure by regulating the supply amount of the inert gas fromthe gas

supply devi ces d eRd 1Rebi 68sCOLPEERPRATFIEm! BRer §aRCELPYEyAr €as.
hbgg,ya processig?raizﬂ%?ol??hog?aphg ahiggﬁis opergtedeiﬁ t he Eéa?ing and

devel opi ng procgesicgs Byt eI lahdius2 Siht6t Hhedrsbspbcbevexalrah8egasBekore
starting the processing of the wafer W the 15 inert gas which Ts

regul ated at preaeheareaeto benpehaistedafdohuthdi exhatet pxpapl e5,aye23C
and 45% and is rid of fine particles is supplied to each area in the
coating and devahdpihg andcessunitsgstsuch, ashakygen, dbheneassapbe,station
2, the processing station 3, 20 and the interface section 4 by the gas
suppl y de¥ices amd,sqionahe Yhe mhepectieeaanesphare purgedhtarkeeps
replaced with a clean atnobsphere not containing inpurities such as fine
particles and oX§@ehtmesphere scleantinikhenraspeabivenareast erFurtheher, a

in the cassette station 2, a pressure P2 in the
pressure Pl 25 {hetpféssure in each area is gontrolled at a

predetermined pressure by requlating the supply amount
of the inert gas from the gas supply devices 70, 71,
10 and 72 which correspond to the respective areas.

Next, a process of a photolithography which is
operated in the coating and developing processing
system 1 thus structured will be explained.

Before starting the processing of the wafer W, the

15 inert gas which is regulated at predetermined
.température 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,
200 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
25 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



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 fromflowing into the aligner 5 and the atnosphere

I nside the cassette station 2 and 5 the interface section 4 fromflow ng
Into the processing station 3. Mreover? ad¢3shown in FIG 1, the pressure
P2 in the processing station 3 is set to be |lower than a pressure PS5 in
the resist coating units 17 and 19 and 10 the devel opi ng processing units

18 and 20 whi chgol hgReRARRE! YabRNES leltal?ﬁoqxts?ﬁ?o%%r SNy eigy s, described

above, thereby preventing the atnosphere I n processig station 3 from

flowing into thesumit, tg@ggbgsgggeehgghgtggﬁﬁgﬁ?gﬁggkﬁfﬁaﬂ@yaélg%éi ke. 15

Further, the pressures Pl to P5 are set 't an a pressure PO

inside a clean iaeerifacehsebtibg 4C@abund 1A EMGIRPILHG RNAGHRS Y system
lisinstalled, so that the direct flow of an  atnosphere inside the clean

room whi ch cont ands thepatinbepherti haspdet thleesasd@tard s¥atdion Bt Qdde
coating and devel opi ng processing system1 is prevented. Then, the
processing of thbevahterface seatied, 4 dmom flokdneasseit ehst ation 2 in
which the atnmosphere is kept clean, the wafer carrier 7 first renoves one
25 unprocessed REPEFSBLRPoRTAReOBadsette C and carries it

Moreover, as shown in FIG. 1, the pressure P2 in
the processing station 3 is set to be lower than a
pressure P5 in the resist coating units 17 and 19 and

10 the developing processing units 18 and 20 which
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.

15 Fuﬁther, the pressures Pl to P5 are set to be higher

':than a_preSsure PO inside a clean room in which the

' Eoéting and developing processihg'sysfem'l is~ins£alled,
so that the direct flow of an atmosphere inside the
clean room which contains impurities, fine particles,

20 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

25 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



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 tinme, the
shutter 12 is tenporarily opened, and when the wafer Wis carried into

t he adhesion unit 31, the shutter 12 is closed again. 5 Then, the wafer W
coated with an adhesion reinforcing agent such as HVDS for enhancing an
adhesi on property with the resist sol ut4 on4ian the adhesion unit 31, is
carried into the cooling unit 30 by the main transfer device 13 to be
cooled to a 10 predeterm ned tenperature. Thereafter, the wafer Wis
carried into the resist coating unit 17 or 19 to undergo resist coating
processi ng. Theh® FRBtuWEHERNW Wbt nt iRy riehe sshytteri s2fbdsned is

transferred to the heating/cooling processing unit 46 or 47 (PRE/COL in 15
FIG 3) to unde%ﬁ%pﬂﬁﬁf?%ﬁl%B%??ﬂg ﬁ$6c@§§Pn§geCWafﬁFsW dscgairsiedheat i ng

processi ng and i processing are ot performed successively in the
respective unit§89$p€%%i ?ﬁ%?v?ﬁﬁﬁl?@{ BE? fREtRest 14gisr 64888HNg and

the cooling progessing are performed in the single unit 20 such as the
heat i ng/ cool i ng grocessing unit 46 or 47, so that the tinme required from

cept - conatant ot al Tie e S A naf oBoRFERCKERR 8h 3HRekION ne ¢ hor mm

kept constant at all tines, 0S5i R&CM he t her mal

budget whi ch i Sr@inesirdthd eyeRe esud bys thfindSrbEaLhRYnL IigSGRE et ween the
respective wafers W ’

adhesion property with the resist solution in the
adhesion unit 31, is carried into the cooling unit 30
by the main transfer device 13 to be cooled to a
10 predetermined temperature. Thereafter, the wafer 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
15 FIG? 3)'to undergo heétiqg/qooling ptbcesSing._ On this
Qccasipn; néafing proceSSing and coolihg proéessing afe
not performed successively in the respéctive units
_provided'individually, but the heating processing'and
the cooling processing are performed in the single unit
20 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
25 heating the same between the respective wafers W.
Further, in this embodiment, all the heating/cooling

processing from the resist coating processing to the



Further, in this enbodinent, all the heating/cooling processing fromthe
resi st coating processing to the - 45 devel oping processing is perforned
by using the heating/cooling processing units 43 to 47, whereby the tine
required fromthe resist coating to the developing processing can be nade
the sane in all of the wafers W 5 Subsequently, when the wafer Wis
carried into the extension unit 41 and th®5shutter 62 is opened, the
wafer carrier 55 receives the wafer Wfromthe extension unit 41 to carry
it into the peripheral exposure unit 56 in the interface section 4 in

which 10 th Kk Th hu tt 62 iS_C ed again when
thleccarlrylt ng ?E\ ggéf?‘}thﬁé %?8‘75‘?215 c%%ﬁf%’f’&ﬁ RY+ E!Flﬁgpﬁﬁﬁpheral

h
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in 20 the aligner 5 passes through the Interface section e carried

into the ®xtension Lmhlbsé%uéﬂtliﬂ? PhefCeReNParelaivi 98 8apBakA Rytbhenvafer
carrier 55. Then, the wafer Wis carried into the heating/cooling

processing uniéx¥nsish anib by dhe e nshuenst e62 deyi 6pedadd) otRE under go
heating/cooling processing after the exposure
wafer carrier 55 receives the wafer W from the
extension unit 41 to carry it into the peripheral
exposure unit 56 in the interface section 4 in which
10 the atmosphere is kept clean. The shutter 62 is closed
again when the carrying in/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
15 ' opening 65. Here, after the shutter 66 is opened and
| the wafer W is carrled 1nto the allgner 5, the shutter
66 is closed again.
-Next, the wafer W which has undergone exposure by
being exposed according to a predetermined pattern in
20 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
25 undergo heating/cooling processing after the exposure

processing in due order.

Thereafter, the wafer W is transferred_to the



ing in due order. Thereafter, the wafer Wis transferred to the 46
8;82F§;ing processing unit 18 or 20 to undergo devel oping processing. The
wafer Wafter the developing processing is carried into the post-baking
unit 35 or 36 to be heated, and subsequently, transferred to the 5 cooling
unit 33 or 34 to be cooled to a predeterm ned tenperature. Then, it .is
carried into the extension unit 32 of~thetéhid processing unit group and
returned to the cassette Cin the cassette station 2 by the wafer carrier
7. The above process conpletes a 10 successive photolithography process.
According to this enbodi ment described above, since the inert gas is
suppl i ed to ealfVSr8R1BP PRECEESLRg: LA ik 518 or 220 tte wrdergsi ng station 3,

[ ' ' i ti d 15- the
e parti cl s ey EA8BRhar BEotpER falincenin datato foatt e neofievied oping
[ TR i,ned I . .Therefore, the adhesion
o "the i mpur tPEeCeRE R TR 5B AR e 1k S (e neder W
duri the progegsi ' pr e so that the transfer of 20 the wafer
Vy;hggeach pPo%gsgénggcgéagngrgﬁérg Py et ve ¢ 5anSiRF reshtiht idd

dovel opi 90 pr os6sEiAg uRYe! 891 dx ERPEE) Bd Ydd) 4G Al Ger 5 an ol vence

due to the inpurities such as oxygen is signi . of
the inpuritiestenedrasupxygerhddlside {hec25- e hageriacLien 4;5an
suppress the adhesion of the
unit 32 of the third processing unit group and returned
to the cassette C in the cassette station 2 by the
wafer carrier 7. The above process completes a
10 successive photolithography process.
According 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 o
15 _.the fine particles in each area are reduced and remoVed, . '
:Qhereby the_atmosphefe in each area can be_maintéinéd
clean. Therefore, the adhesion of the impurities such
as oxygen and the fine particles to the wafer W during
the processing is suppressed, so that the transfer of
20 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
25 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



inpurities 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 5 is
shorter, the influence due to the inpurities becones nore significant, and
hence the | aser beamw th a 5 shorter wavel ength, for exanple, 157nmis
nore effectively used. Moreover, the presdare P4 in the aligner 5 is set
to be higher than the pressure P3 in the interface section 4, and the
pressure P3 in the interface section 10 4 and the pressure Pl in the

cassette station,2 are.set be | ower than the pressure P2 in the o
processi ng staFPSnyé?lahQFe%geswﬁﬁﬁés?iﬁ@ fhdrepswestente Bunbbpherasin

[ f ' 4 into the aligner 5, and the flows of the | _
at mospher e6. i n' ﬁ%%‘?%%spbﬁéghs iss%rof?eegm?gras 78 Ehsseligherat 48 2 into
th in n - .

i nt i ned 1 CRECAFFgRe S Eﬁétf{lﬁégepﬁssege; ﬁgesﬂﬁlfgagzéf? FEREES the
P2 i : atign _
o essure ps i n Mheer BRBRTTARNE) MahlneRle she 386t kA% 8 YRR &1 api ng

processing uni fhotBe@NfadB1EAgtRe BPHPCESSEN geg_t@gygﬁ is }ngﬁgeby

preventing the inert gas in thé processing Station 3 fromflowing into the
resist coating epféctiveng tibed25 |ike, which nmakes it possible to perform
t he resist

Moreover, the pressure P4 in the aligner 5 is set

to be higher than the pressure P3 in the interface
section 4, and the pressure P3 in the interface section

10 4 and the pressure Pl in the cassette station 2 are set
to be lower than the pressure P2 in the processing
statj.on 3, thereby suppressing the flow of the
atmosphere in the interface section 4 into the aligner
5, and the flows of the atmqspheres in the interface

15 | section 4-éndlthe caésette stétioh.z into the |
processing station 3. Thérefore, predetermined
atmospheres are maintained in the aligner 5 and the
processing station 3.

Further, the pressure P2 in the processing station

20 3 is set to be lower 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

25 like, which makes it possible to perform the resist
coating processing and the developing processing for

the wafer W in the predetermined atmosphere.



tin rocessing and the devel oping processing for the wafer Win the
g?gdetgrgined atngsphere. - 48 Furthernmore, 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 room
which includes 5 inpurities and fine particles in conparatively |arge
quantities directly flows into the coating4and -devel opi ng processing
system 1l to contami nate the interior of the coating and devel oping
processing system1l. 10 Moreover, the partition plate 10 is provi ded
between the cassette station 2 and the processing station 3, the partition
plate 60 is provi ded FNEEREEMOTS ﬁ‘}rr’&ééfsqstﬁglrﬁsatﬂlort@ Rindin Hene nter f ace
section 4, and_the shutters 12 and 62 are respectively provided.in. 15

the partition ngﬁgs%e,vgn_area,s fifer 86 ]Etﬁremr ?:qrpgg\i’gf@:ﬁ;‘a@rf;:u\fgfer W
Can be processef 0 AN ERE. B EGEL EPATNEdL: §§F‘r8rré=r§fiteaﬁ Epevene
the humi di ty t heasr eerchesBiste iy @a%éﬁife@%ﬂf%gﬁ@aﬁ%&t%&%dﬁ?e
R A A OERETCY
can be processeguaftiBeesad®red®1¢0RULLL0R 02 2hb to%®3ng and

developing processing system 1 to contaminate the

interior of the coating and developing processing

system 1.

10 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 intérfaée section 4,

 and the shutters 12 and 62_are'respectively_prdvided_in_

15 theséartifion plates 10 énd'Go;.whéfeby the mutual
interference of atmospheres in the respective areas is
further suppressed, and the wafer W can be processed in
the predetermineé atmosphere by each area.

The aforesaid inert gas is supplied to each area

20 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

25 condition at all times.

According to this embodiment described above, the

atmosphere in each area exhausted from each of the



According to this enbodi nent described above, the atnosphere in each area
exhausted from each of the - 49 exhaust pipes 75, 76, and 77 is exhausted
as it isto the outside of the coating and devel opi ng processing system
1, but this atnosphere can be used again as the inert gas supplied from
t he gas supply devices 70, 71, 5 and 72. In such a case, for exanple as
shown in FIG 6, a main exhaust pipe 90 whdioch +feads to the respective
exhaust pipes 75, 76,and 77 is provided, and this main exhaust pipe 90 is
made to lead to the aforesaid gas supply devices 70, 71 and 72. Further,
in the main 10 exphaust BLBe 9015 a_filter 91 such as an ozone filter, a
silica gel filt8¥KhausfeBrP&Ent i 'ber angr 7t/hd S| ierdanstedy apaitod saite
provi ded. Based,pn the ahove_structure, the atnosphere which is exhausted
from each area 8¢ 8P§§ﬁ88 Sﬁd%éﬁpﬁpﬁé&nﬁoapﬁeqﬁ&ﬁ%%ﬂﬁnﬁéH@&?QﬁﬂﬁﬂQV 15
devices 70, 71, _and 72.to,he reused, as the inert gas. The filter 91 has a
function of rend ngmi%puPP?ig 185 gERosphsrey&an gﬁh“@fﬁ ARdVe acndhe
inpurities in tk t p I;C n r h _the.respective._are
| nci dental |y, i%gﬁggdggé Fﬁésgﬁgbe?ré%,tggdgé%cgqﬂﬂkﬁﬁ 1C87 F@ﬁn
oxygen, ogone, HRiSYYLE, 1RNSLSH QMcABY PEyrPLRYS epaf.orgsaid
at nosphere. Thus, by reusing tﬁe.atnnsbhg?g %g%%gggeégfggﬁﬁﬂeggthé't é
exhaust pipes 73, md6n é%hatisthpibBebb GRIch LRARMUNL KRf ﬁte@tf)e'(:'%q"\rte gas to
e

be newly supplied and 25 energy requifed for regulating t enperature can
be exhaust pipes 75, 76,and 77 is provided, and this main .
exhaust pipe 90 is made to lead to the aforesaid gas
supply devices 70, 71 and 72. Further, in the main
10 exhaust pipe 90, a filter 91 such as an ozone filter, a
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 énd supplied to thé réspective ggs_éupply
15 ' dévices-70, 71; ahd 72 to be reused as tﬁe inert gas.
The filter 91 has a functibn 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
20 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 aé the inert gas,
the amount of the inert gas to be newly supplied and

25 energy required'for regulating 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 inert gas to the 5 interface
section 4 and renoval of the inpurities from the interface section 4 can
suppress the adhesion of the inpurities t80the-wafer Wimedi ately before
and after the exposure processing in which the inpurities exert the nost
significant influence thereon. 10 Further, the inert gas may be supplled

o L0 e ! TY8" GAEBATER' bAay 208 LHE BERSESRI"%nel bR e T3 orD
| nterface section ¢naspdBSEELIRY <BRRYAN? 2Cl 23D %@Dimz&%ac% Rligped- 10
the 15 processing stat e of ~'processi h

coating and devgl oehegleresﬁssbnsubahear Bﬁ&gﬁ@o pd Ghecvalel \é/e%acrigﬂe

processed in the clean atnosphere. I nciden the above explainé

enbodi nent is 20 aﬂ%ltaf&@eélé)?ci'é\q]aﬂ‘ﬂ SEV%QPiH8r9r€&§S§6”€héyStem of

the wafer Win the process of phot ography in a fabricating process of
a sem consluct or ingéefadevseetiohul hha ReRSYA1 bEVERkl @Rpusidliee FRBMi cable

to a . coating and devel opi ng processi ng system of substrates 25 ot her

than a sen1condUheOLnMEfEacessebtaenap t&R suppress the adhesion of
the impurities to the wafer W immediately before and
after the exposure processing in which the impurities
exert the most significant influence thereon.

10 Further, the inert gas may be supplied only 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 éection 4 as described
aboye,,é clean_étmdsphere‘is-maiﬁtained.in the .

15 procesSihg station 3 iﬁ which the majority of
processing of the coatihg and deﬁeloping processing is
performed, and the wafer W can be processed in the
clean atmosphere.

Incidentally, the above explained embodiment is

20 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

25 other than a semiconductor wafer, such as an LCD

substrate.

According to the present invention, the inert gas



substrate. According to the present invention, the inert gas - 51 s
supplied into the coating and devel opi ng processing systemto suppress the
adhesion of inmpurities at nolecular |evel such as oxygen, ozone, organic
substances, and the like to the substrate, whereby the 5 substrate is
suitably processed without being influenced by the inpurities, which makes
It possible to enhance yield. In partrtuléﬂ, by renoving the inpurities in
the interface section, the substrate which is not 10 contam nated by the
inmpurities is carried into the aligner, and the exposure processing of the

substrate can bg subpabby OREb3tRE. coeERRIaRAPALLEEBL) bl Probels fgP! ane

view of a coating and devel opi ng 15 processing syste COr |nggto t he

second enbodi nepstemnto FbeppBess €hér QAhe¥icW 8F iﬂﬁu??@&gggatand
devel opi ng processing system 101. The coati ng and devel opi ng processi ng

system 101, asmsbewnlan Fe¢el 7sudBsag &kyyeh|rezbAeWhbehagicassette 20
station 102 for carrying, for exanple, 25 wafers Win a “cassette into/out

of the coating smistavetnpiand priveebskagtsyshensdbitfseal t ghebepguiaéde and
carrying the wafer Winto/out of a cassette C, a processing station 103
as a processi ngsdestiate ism switablwrpoose@Sedroielsuitgbeihgs are di sposed
'n mitiple tieigf{ggnced by the impurities, which makes it possible
to enhance yield.
In particular, by removing the impurities in the
interface section, the substrate which is not
10 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
15 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
20 station 102 for carrying, for example, 25 wafers W in a
cassette into/out of the coating and developing
processing system 101 from/to the outside and carrying
the wafer W into/out of a cassette C, a processing
station 103 as a processing section, in which various
25 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



perform ng predeterm ned processing for the wafers W one by one in a
process of the coating and devel oping - 52 processing, and an interface
section 104 for receiveing and sending the wafer Wfromto an aligner 105
provided next to the coating and devel opi ng processing system 101 are
integrally connected in its casing 10la. 5_In the cassette station 102, a
plurality of cassettes C are freely mountd i ™ the X-direction (ina top
and bottomdirectionin FIG 7) in a line at predeterm ned positions on a
cassette nmounting table 106 as a nounting section. Further, a wafer

carrier 107 10 phbeBssafgheahfianfiPohted rhBet E@cﬁ%ﬁcgbﬁ”f% r@E(efaL(}gfeLHRgt of

the cassettes (the X-direction) and the direction of arrangenen fers

W housed in theandaSéﬁﬂiﬁgCtﬁéhﬁaEeﬂiWeﬁkbﬂﬁtoaaﬁeélﬁﬁﬁhrdﬁbgcgkeoldéa
provi ded to be novable along a transfer path 108, and 15 can get access

sel ectively to nhntreepEBéiueataﬁgeah&sdeGélE?Qn?aﬁebcéaé&hgrs}@%eﬂas an
alignnent function of performng alignnment of the wafer W "This wafer
carrier 107 isl@lsarstintegratilyocornebtedt dngétsacagsagt 0028.20 extensi on
unit 132 and an adhesion unit 131 which belong to a third processing unit
group G3 df the pro&Bsthagcasaetba s0atias WR, bepdesaiiilbgdoffater. In the
processing station 103, a main transfer device 113 as a substrate transfer
device is providdgseveesCee| freelncroynted ohn1ohesKddirention (he a

cassette . . .
top and bottom direction in FIG. 7) in a line at

predetermined positions on a cassette mounting table
106 as a mounting section. Further, a wafer carrier 107
10 which can be transported in the direction of
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
15 can get access selectively to the respective cassettes
cC.
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
20 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
25 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



station 102 side, three processing unit groups Gl, &, and G3 are _

di sposed. In each of the processing unit 53 groups Gl, &, and &3, various
processing units are disposed in nultiple tiers. Afirst processing unit
group Gl is disposed on the front side of the coating and deve!oplpg
processing system 101, and a second 5 processing unit group & is disposed
on the rear side of the coating and devel ®pi ng processing system 101,

with a third processing unit group G therebetween. The main transfer
device 113 can carry the wafer Winto/out of various processing units

whi ch are di Spo‘%ﬁg‘réé] dpe ) gé[rpge(:sés’i n‘ga##é&%\gé]ggg%%mg&%%asnd G3 and wi ||

be described | and can So carry ofTPr ocessi ng

uni t groups mdl%dmécfmrﬂrﬁ%llt?igi%sffefé‘ t I}\e f.iq'{sq%];pa O%e%efcfr\i:g'?gar%;]g will be -

described later. 15 1Int rocessi ng uni up nple as

shown in FIG &ﬁ_am:b RGid diGdsdd GRliRY #bAs 44 ?O%P?g%elﬁ%%%’{iﬁ ating

the wafer Wwith a resist solution are two-tiere omftn

order. In the saadribvdld}Sassi dEHd iy OGP Em devel opaNY PLOSESSi Ng units
20 119 and 120 for perfocgsr:ri ng %}g?/el opir%jg processing for the mgr?er W after

exposur e 5pr ocegstowesaring Wit efmesip faoMmd hei 4948 b OhdleFeart sidie third
processing unit group G3, a cooling unit 130 for performng a cooling
processing for atheheafarating rendidiesss lopiny tpidded 91ng Sswpstamci mp, adhesi on
properties of kgﬁﬂ{%fyéﬁiégﬂggéég;sing unit group G3 therebetween. The
main transfer device 113 can carry the wafer W into/out
of various processing units which are disposed in the
10 processing unit groups Gl, G2, and G3 and will be
described later, and 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.
15 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
20 119 and 120 for performing developing processing for
the wafer W after exposure processing are two-tiered
from the bottom in order. In the third processing unit
group G3, a cooling unit 130 for performing a cooling
processing for the wafer W, the adhesion unit 131 for
25 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



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 perforning heating _
processing for the wafer Wafter the devel oping processing and the |ike
are, for exanple, seven-tiered fromthe bottomin 5 order. The interface
section 104 includes an area Si before expésure in which the fourth
processing unit group G4 having a first thermal processing unit and a
first wafer carrier 140 as a first transfer device are 10 di sposed, and an

i b, whi ch ifth s it group . G5 having
o cacond t hor natSPS R ARedb! B | 88vel 0bing PRRSERRE Mlgnr ppst-ba aga
' ' F h ; h in.the area Si
bt ore exoosur SAEEE SE3fLnd PROCRS: BUEEREhpE neSt RSP hE 8 4hE  £PE ahut
It 4 t p .n_the .area S
bet or o expoour o hovPEEL dn dtreP LG aLE18h IRSPRFLERSkTng Spa FRR: or ent

fromeach otheriige dhe, AW Lok MPLESSEO0eHE e BEQURLSH tH8  boPLERRTR! € 2
or P

cooling unit 150, extension units 151 and 152 i nount I'ng e wafer W
bef ore exposur eoydéxcessing and tenporarily neking it wait, heating/cooling
processing units 153, 154, 155, and 156 (PREBAKE/COL in FIG 9) for

heating the wafer Woheéoietexpaser€e@biphotessingluAesr 87 at8avVapori ze a
sol vent in the resist
before exposure in which the fourth processing unit
group G4 having a first thermal processing unit and a
first wafer carrier 140 as a first transfer device are
10 disposed, and an area S2 after exposure in which the
fifth 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
15 atmosphere in the area S2 after exposure are shut off
by a partition plate 142 so that the atmospheres in the
area Sl before exposure and the area S2 after exposure
are made to be different from each other.
In the fourth processing unit group G4, for
20 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
25 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-



sol ution and thereafter cooling it to a predetermned tenperature, and the
li ke are, for exanple, seven 55 - tiered fromthe bottomin order. The

af oresai d heating/cooling processing unit 153 includes, as shown in FIG
11, a disc-shaped hot plate 158 for heating the wafer Wand a chill plate
159 which 5 npbves to a position above the got pl ate 158 and receives the
waf er Wfrom-above the hot plate 158 to c83l it on a base tabl e 153b
inside its casing 153a. The wafer Wundergoes heating/cooling processing
in the .same unit continuously, to thereby keep a thermal 10 budget which

is given to thetihefed Wy the beetomgincepgeant . Incidentally, the
structures of the other heating/cooling processing units 154 to 156 are

the same. The firstThafeforesai@rhddfing/ebbuchyr pdot8sBenglanievaghe in
the X- and the Y- direction (in the top and bottomdirection and a right
and | eft directimpludesd] Gs showandin hBIG: di1 pchi @is¢tSRapedt heél plate
direction), and to be rotatable in the O -direction (a rotating direction
around a Z- axi s)38 afrr thedfeingh| the ovafer adcasd 4 ochhbl 2plusei DBS PhOCRSSI Ng
units which belong to the fourth processing unit group 4, a peripheral
exposureunit MORHIP thdf i g qmveahhletcgpt?plqtehw?va&ndz\évm e?phg
of them In the fifth praocessing unit group , for exanple, a coolin
unit 160, exterf's‘?‘fﬁ%‘(ﬁﬁptfshelé?%ﬁﬁj Wetremrabove the hot plate 158 to

cool it on a base table 153b inside its casing 153a.
The wafer W undergoes heating/cooling processing in the
.Same unit continuously, to thereby keep a thermal
10 budget which is given to the wafer W by the heating
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
15 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 f-direction (a rotating direction
around a Z-axis), and to be able to get access to the
20 various processing units which belong to the fourth
processing 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,
25 a cooling unit 160, extension units 161 and 162 for
mounting the wafer W after exposure processing and

temporarily making it wait, heating/cooling processing



nmounting the wafer Wafter exposure processing and tenporarily making it
wai t, heating/cooling processing - 56 wunits 163, 164, 165, and 166
(PEB/COL-in FIG 3) for heating the wafer Wafter the exposure processing
and thereafter cooling it to a predeterm ned tenperature, and the like
are, for exanple, seven-tiered fromthe 5_hottomin order. The

heat i ng/ cool i ng processing units 163 t o 168° have the same structures with
that of the aforesaid heating/cooling processing unit 153. The second
wafer carrier 141 is structured simlarly to the aforesaid 10 first wafer

carrier 140, whiyghtES188)uUtkyredesQ BRdallke (WB?@QLa%e%&d.%gh%o rious
processing units which belong to the fifth processing unit group and

the aligner 10heagndgt eheawhferhy WEter WHEO e&poRudfe esBehyeandt he
processing station 103 and the 15 interface section 104, a partition plate

170 is provi dettheBgafhes peolihgontpkata pFedere ratifesPhendedhtulrds
processing station 103 and an atnosphere of the interface section {04 are
shut off from eaod bheelikeFarehefpraekampilet, r sevieh-ajeriedy f¥on ikhepr ovi ded
in the 20 partition plate 170 at a position opposite to the extension
units 1519and 1bot®mmchnberdag-to the fourth processing unit group &4 so
that the main transfer device 113 gets access to the extension units 151
and 152 to carry théhgahertingdceodiagapsacsssiadorn@irs d6dosor 4 66r om t he

processi ng stathon 103. Furt hernore, )
ave the same structures with that of the aforesaid

heating/cooling processing unit 153. The second wafer
carrier 141 is structured similarly to the aforesaid

10 first wafer carrier 140, which is structured to be able
to get access to the 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

15 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 afe shut off from each other.
Further, a first transit opening 171 is provided in the

20 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 afea S1 before

25 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 Wpasses through the first
transit opening 171 and closed at all other times. A second transit opening
173 is provided in the 5 partition plate 170 at a position opposite to the
extension units 161 and 162 whi ch bel ong t3’the fifth processi ng unit
group G5 so that the main transfer device 113 gets access to the extension
units 161 and 162 to carry the wafer Winto the processing station 10 103

fromthe area Serahéct pensHgel7iyranar fReCeidstS8RaRdaphubbeyglra for

freely opening and closing the second transit opening 371S provided in

the second tra@péﬁe@p@ﬂiﬁgwﬁéﬁ,tﬁ@dwéhérsﬁcgﬂgséBa£h§6u&K4thé f%BE@ed only
when the wafer Wpasses through the second 15 transit opéning 173 and

closed at all othensitnesenifi§elnli gnarcl8befontsHbiesthag thgenafer Wto
exposure processing is provided next to the interface section 104. The
aligner 105 is seal el bgcandasragsi®Sapenfinghe7al ignerot@8edand ithe
structured to be able to 20 strictly control an atnosphere in the aligner
105. Furlher, RAXtihton phawenh70 73t farpoaityongoppesihéetoVEhér om t he

I nterface section 104 into the aligner 105 is provided on the area S1

bef ore exposur EXFRSHIN tWeits nl el fard Le2twbhchohedbnghtoctbenfifoba, and

a shutter 25 176 for freel Qgening and closing the transit opening
processing unit grodp G5 so that the main transfer

device 113 gets access to the extension units 161 and

162 to carry the wafer W into the processing station
10 103 from the area S2 after exposure. Furthermore, a

second shutter 174 for freely opening and closing the

second transit opening 173 is provided in the second

transit opening 173, and the second shatter 174 is

opened only when the wafer W passes through the second
15 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

20 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

25 176 for freely opening and closing the transit opening
175 is provided in the transit 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 104 of the casing 105a, and a shutter 178 for freely
opening and closing the transit opening 177 is 5 provided in the transit
opening 177. A first gas supply device 180°8nd a second gas supply device
181 are respectively provided above the area S1 before exposure of the
interface section 104 and above the area S2 after the exposure thereof, so

10 that the inealigasrcansbenkpdinedyalitler raidenlsiced ib Ogb4tH% gfaviéé
supply device 180 to the area Si before exposure an romthe second gas

supply device 18h the hReaateaaBed! bRboRHRRSWiGe HFetHas isWRRIpsLeVi ces
180 and 181 each include a 15 function of regulating the 1nert gas

suppl i ed from asestipphy 19aubgethet chklingt n1ata] andt Aeshik@er0178 for
predeterm ned tenperature and humdity, and ULPA filters 180a and 18la for
removing fine péreetyespeninghendnelbsdag, the thahstikeopearihggay miisch is
cl eaned 20 and the tenperature and hum dity of which are regulated by each
area can de suppkp¥dded thetheebr8nshef openiegpajire and the area S2 after
exposure of the interface section 104. Particularly, the second gas

supply device 181 i sAs&lres gappFypPPRAY dewdicegd80nwand a 2&coambeyast ur e

| ower than the tengfrature of the inert gas .
supply device 181 are respectively provided above the

area S1 before exposure of the interface section 104
and above the area S2 after the exposure thereof, so
10 that the inert gas can be individually supplied from
the first gas supply device 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
15 function of reqgulating 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 cleaned
20 and the temperature and humidity of which are requlated
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
25 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



supplied fromthe gas supply device 180 before exposure, and hence there
is a tenperature difference between the 59 atnospheres in the area Sl
before exposure and the area S2 after exposure. A first exhaust pipe 182
and a second exhaust pipe 183 are respectively provided underneath the
area Si 5 before exposure and under neath tgg area S2 after exposure, and
each of themis structured to be able to @exhaust the atnosphere in each
area. Therefore, the inert gas which is supplied fromthe respective gas
supply devices 180 and 181 into the respective areas 10 passes each area to

be exhausted fratmésghespeniitite £xbAUSI PepPese 18Rp8sdré8andattel HPHAI ti €S
such as oxygen, basic substrates, vapor, and so on in the respective
areas are renoved abtde elpesdirekeep the atnospheres in the respective
areas clean. Further, the 15 pressure in the area Si before exposure is-
control l ed by regul &t fihgst hexbappt ypapeuhB2oantdhe serevhdgexhhusm ptipe
first gas supply device 180, and the pressure in the area S2 after
exposure is conf?%l@%ﬁlESﬁPQgﬁﬂ%ﬁlﬁgpr@hédg@p@m@eaneahh bhet heeandit gas
fromthe second gas 20 supply device 181 at predeterm ned pressures,
respectively. Ne&EOre RSN ANGHHRIETREJER e akeahS2safperformed in

the coating and develqgiqgrﬁrocessi g. . system 101 structured above w il be
expl ai ned. 25 EEFRPRIEardfihFIFR QF obReBi 1§ Brrefeunsdetovpet pele to

exhaust the atmosphere in each area. Therefore, the
inert gas which is supplied from the respective gas
supply devices 180 and 181 into the respective areas

10 passes each area to be exhausted from the respective
exhaust pipes 182 and 183, and impurities such as
oxygden, basic substrates, vapor, and so on in the
respéctive areas are removed to be able to keep the
atmospheres in the respective areas clean. Further, the

15 pressure in the area S1 before exposure is controlled
by regulating 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 requlating
the supply amount of the inert gas from the second gas

20 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.

25 Before starting the processing of the wafer W, the
inert gas which is regulated at predetermined

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



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 S1 before exposure of the interface section 104 by the

first gas supply device 180. Further, the inert gas which is regul ated at,
for exanple, 15C and 50% and is 5 rid of fi@e particles is supplied into
the area S2 after exposure of the interfall section 104 by the second gas
supply device 181. Then, an atnosphere in each area is replaced with a

cl ean atnosphere not "~ containing inpurities such as fine particles, oxygen,

10 basic substrah@si@nfligoopnfinadphieiteEBerat Yupp1ieddgntbNendr §3ea2 :
after exposure is nmade |ower than that of the area S1 before exposure, and

this state is shibédbnedexpesanét 6f. thier entarpaesseeet®bni 1ouhgyakaa Sl
bef ore exposure, a pressure P2 in the area S2 after 15 exposure, and a
pressure P3 in fhestl ggmesuppbyadeviee 180.t hptirthesp thyeimere! gagonship
of P3>P1=P2, thereby preventing the atnosphere inside the interface
section 104 frehi¢hois ngegulatedeat)i foer ex@BplEur 16&C amd Fessand RO in a
clean roomin which the coating and 20 devel oping processing system 101 is
di sposed s setTid ohefinoecparhinlemeipr supplaed| inpot hbearzaaSE2bef ore
exposure, the pressure P2 in the area, S2 after exposure, the pressure P3
in the aligner 3b5eT (e¥PR8uLe et nkha@eintpefageseereional Pdnbyokheand a

ressure inside the 25 processjng.station 103, thereb reventing the
P secon ggg suppiygdevfbe 181. Then, ag g%mospherg in

each area is replaced with a clean atmosphere not
containing impurities such as fine particles, oxygen,
10 basic substrates and so on, and the temperature inside
the area S2 after exposure is made lower than that of
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
15 exposure, and a pressure P3 in the aligner 105 are set
so that these have a relationship of P3>P1=P2, 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
20 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
25 'processing station 103, thereby preventing the
atmosphere in the clean room which contains impurities

and fine particles from flowing into the coating and



atnmosphere in the clean room which contains inpurities and fine particles
fromflowing 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 wafer carrier 7 first renpves one unprocessed
wafer Wfromthe cassette 5 C and carries Eg into the adhesion unit 131 of
the processing station 103. The wafer "W ated wi th an adhesion .
reinforcing agent such as HVDS for enhanci ng an adhesion property wth
the resist solution in the adhesion unit 131, is 10 carried into the

cool ing unit 13fedyléPenfaprotésdsi@rsysdeunceolldifacheycooled to a
pr edet er m ned tenpera?ur?ap Thereaf?er¥ the wafer Wis %arrled into the

resist coating unitTh&d, othd1lBroeesdiinggeratheswitetORt i89stRreqsSsi ng.
Then, the wafer Won which the resist film15 is formed is carried into the
extension unit d@5d tm WBR caysetiee netiatioansée; opwiwerdd3caPbibhi s tine,
the first shutter 172 is tenporarily opened to carry the wafer Winto the
ext ensi on unit fBisbrramevesene hmprocassatuvafer IW2fromcthsedaggatte 20
In the area S1 before exposure in which the atnosphere is kept clean, the
waf er Wi% carrG pd rem T e iktiti drhenadheSionrudse 13t cof hehe

heat i ng/ coolin rocessing unjt 153, 154, 155, or 156 (PREBAKE/COL in

FIG 10). In t%ér FIRY DATIRP prOtessing unit 153, 25 154, 155, or 156,

the heating and the fﬁgl$gger W, coated with an adhesion reinforcing

-agent such as HMDS for enhancing an adhesion property
with the resist solution in the adhesion unit 131, is

10 carried into the cooling unit 130 by the main transfer
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

15 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 or 152, and the
first shutter 172 is closed again.

20 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). In the heating/cooling processing unit 153,

25 154, 155, or 156, the heating and the cooling
processing is performed. Here, heating processing and

cooling processing are not performed in the respective



processing is perforned. Here, heating processing and cooling processing
are not perforned in the respective - 62 units provided individually, but
the heating processing and the cooling processing are performed in the
single wunit such as the heating/cooling processing unit 153 or the like
so that the tinme required fromthe heating 5 processing to the cooling
processing for the wafer W can be kept'coﬁ@tanf at all tinmes, which makes
it possible to make the thermal budget which is given to the wafer Wby
heating the sane between the respective wafers W 10 Subsequently, the

wafer Wis cart iuad ckr oFokiRed QA RARRNNIYIO IOGERS HBWR] chikesiity 155

or 156 into the peripheral exposure unit "157 by t S carrier

140. After a peminghehal chellingh pebcida® intplfle Wers HRRESG ithd kﬁnglle_
peri pheral exposure unit 157, 15 the wafer Wis transferred to the aligner

105 through thantitassich agerheghtd%ingyddulsneC¢aviceds it Wil 1183 ok7/6 i's
opened and when the wafer Wis carried into the aligner I05, the shutter

176 is closed aghienlikexso ithath¢hal tgmer rkdmired €xiont thd mMetitme 20
wafer Wis exposed according to a predeterm ned pattern. A chemcally
anpl i fi eddresi sProsegsdngf 6o the resildng foromesaricgt Hercher salfier anplified
resist contains a basic polynmer which is insoluble in an al kaline
devel opi ng sol uFPBnbeskgPEnCORELABIL| ol Bd lddviaiespi mhic2s makesesidi ng and an
acid generator'pé%sigggntgnmgkg't%g’thermal budget which is given to
the wafer W by heating the same between the respective
wafers W.

10 Subsequently, the wafer W is carried from the
heating/cooling processing unit 153, 154, 155, or 156
into the peripheral exposure unit 157 by the first
wafer carrier 140. After a peripheral portion of the
wafer W is exposed in the peripheral exposure unit 157,

15 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 élosed again.

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

20 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

25 '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



I n 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 time, the shutter 178 is opened and when the
wafer Wis carried out of the 5 aligner 105, the shutter 178 is closed
again. In the area S2 after exposure i-n wdch-the tenperature is

mai ntai ned | ow and the atnosphere is . maintained clean, the wafer Wis
carried into the heating/cooling processing unit 163, 164, 165 or 166 10

PEB/ COL in FI r | ng_c | ] rpocessjing after the
(exposure procesq’%?%‘ggivgloa ue or%&e)? %é}% g\%l%%#gg e(glf?n(gfa#? r the '
exposure processy t Lo Sh t | f o} il ‘the
catal ytic reactsfioir}&}enr t]ng) 2‘?(%%%% p%&?% %A%%gt aéégﬁ-%?%tleﬁ il\% gég(;up for

protecting a hyskenond wH@UP Hriher Pasi C ARoloRy &aéjgfle | %Vee%nqﬂ%eérebm the

exposed portion becones soluble in the alkaline opl ng solutton, ~ and

an unexposed poid idpedTBME wHSP! 1 6vd flet he 18l kot 1&g dsye! 9pi .
solution. Here, a typical reaction 20 nodel of the chemcally amplified

resist wen, farlignenmlos, itise hasitceol ynerid %m@@d%&%. phenol is
shown as in the followng. ~CHCHCH CHL 2 H2n +( )2 C=CH2+CO2+H+ 25
OC-OC(CH3)3 OH . In the area_SZ after exposure in which the
temperature is maintained low and the atmosphere is
maintained clean, the wafer W is carried into the
heating/cooling processing unit 163, 164, 165 or 166
10 (PEB/COL in FIG. 10) to undergo heating and cooling
processing after the exposure processing in due order.
In PEB which is heating after the exposure processing,
the acid is thermally diffused to stimulate the
catalytic reaction in the exposed portion and a
15l 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
20 model of the chemically amplified resist when, for
example, its basic polymer ié a polyvinyl phenol is

shown as in the following.

@ . H @ N +(CH,),~C=CH+CO,+H+

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

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



Subsequently, the wafer Wis carried fromthe heating/cooling processing
unit 163, 164, 165, or 166 64 into the extension unit 161 or 162 by the
second wafer carrier 141. Thereafter, the wafer Wis carried out of the
extension unit 161 or 162 by the main transfer device 113. On this
occasion, the second shutter 174 is 5 opened and the wafer Wis carried out
of the aligner 105, and then the second shhtter 174 is cl osed agai n.
Thereafter, the wafer Wis transferred to the .devel oping processing unit
119 or 120 to undergo devel opi ng processing and, as shown in FIG 15, the

10 exposed porti@po | nd Copes 1oh "R a1 1 CJEt 621 BEULhLT CULbnRhgER. The

wafer Wafter the developing processing Is transfe € pos i ng

unit 135 or 136atPide NERf echheat rdisequpntdysed ansd G‘éa[dteldiéc? oS

cooling unit 133 or 134 to be cooled to a 15 predeterm ned tenperature.

Then, the wafertiv¥ iext@isicesd unt 016 heo£x1 €MShPNt MBI fa 182t phnkbert hird
processing wunit group and returned to the cassette Cin the cassette

station 102 by déxeiaeafEr3 caom ehik0bccHsombatee Wanasd STlEt E57A is
successi ve photolithography . 20 process. According to the enbodi nent

descri bed aboveopernsd amdrtheyasafer SUpjs | @alrt bed heutiref Slebel dgreexposure
by the first gas supply device 180, and the atnobsphere in the area Sl

bef ore exposur el 1% aarhushen) e tsrednd sshpstexhhist iseahssddlagaie: eby the

I mpurities such as )
al Thereafter, the wafer W is transferred to the

developing processing unit 119 or 120 to undergo
developing processing and, as shown in FIG. 15, the

10 exposed portion is removed to form a predetermined
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

15 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

20 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

25 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



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 processing (PREBAKE) i medi ately before the
exposure processing until the exposure processing, the wafer Wcan be
transferred in the clean atnosphere, 5_}heEEby_preventing the inmpurities
fromadhering thereto. Especially, after e heating processing of the
waf er Won which the resist filmis forned, the inpurities are likely to
adhere onto the wafer W and if the inpurities adhere to the wafer Win

the exposure 10c#i Ob€saMgtathedeinrhsesehiecBAgsthbhit YThEBLELRE, EXHRSUr e
processing is not preferably perfornmed because the inpurities absorb
energy of a | asetie bisaat digtpeocésKenghi PREBAKESedminadiheedyPBeibee Havever,
by keeping the area S1 before exposure of the interface section 15 104
t hrough whi ch téxposiee pWpeassesng muetiht ehg brposaret peoexpesitge the
processing in a clean condition as described above, the exposure
processi ng of tweiemf@rcan kentbansfernedyipether gaddanwhtmbspbareibutes to
the vyield of the wafer Wto a great extent. Further, as the 20 wavel ength
of the | aser beaRe¥RRY PREYPRUINY ghee imBuritiepofrem, adherpngushesetioe to
the inmpurities becones nmpre_significant, and hence the | aser beamw th the
shorter wavel ength, F8PCeahbYe, 2A59RnTRE RERE1BAT BEPFREF}NGsEd. thS
Moreover, the I&E%érgﬁsoﬁswgﬂgﬁléﬁg Egsigg g&fﬁ ?g formed, the
impurities are likely to adhere onto the wafer W, and
if the impurities adhere to the wafer W in the exposure
10 processing, there arises the possibility that the
exposure processing is not preferably performed because
the impurities absorb enerqgy of a laser beam or the
like which is used in the exposure. However, by keeping
the area S1 before exposure of the interface section
15 104 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
20 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.
25 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



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 naintained in
a clean condition, simlarly to the area Si before exposure. 5 Especially,
when the chemcally anplified resist for f%rning the circuit pattern by
the catalytic reaction of the acid is Used®n T he wafer W the acid is
deactivated if the inpurities (such as basic substrates) adhere to the
waf er Wafter exposure 10 processing. However, by keeping the area S2 after

exposure of theeknbaéEaaeb§eehé0§eéeﬁdtE&ﬁHﬂBtWB&PQ 4R9 spalgLWepasses
I mredi ately after the exposure processing in a clean condition as

descri bed aboveatmbsphdeacihveheoareh theazeed eapobBarpr ewgnped and the 15
foll owi ng devel opi ng processing can be preferably perforned. Mreover, the

inert gas is supplinedihedt hn arespant tvadateasn,byimhearn¢ todedl gasasupply
devices and the area Si befor exposure and the area S2 after 20 exposure
are shut off fr8in befbret agpobyrehe partition plate 142, so that the
mutual interference of the atnospheres in the respective areas can be
prevented® and at noEfperéslp¥cuwhen tbet rhemdcpddyi wepdridfdiedcaesist
maintained in the area Si before exposure and the area 25 S2 after
exposure. Ther ef8F efOFTRENG: FB8pREFE8iEnPAKEEIN by the catalytic

reaction of the acid is used on the wafer W, the acid
is deactivated if the impurities (such as basic
substrates) adhere to the wafer W after exposure

10 processing. However, by keeping 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, the
deactivation of the acid can be prevented and the

15 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

20 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

25 52 after exposure. Therefore, the atmospheres in the
wafer route before exposure and the wafer route after

exposure in the interface section can be controlled



waf er route before exposure and the wafer route after exposure in the

I nterface section can be controlled - 67 - individually. Especially, the
second gas supply device 181 supplies the inert gas the tenperature of
which is lower than an ordinary tenperature, and hence the area 5 S2 after
exposure can be maintained in a low tenmpegature condition. Wien the
aforesaid chemcally anplified resist has such a property that the
protective group thereof for protecting the hydroxyl group of the basic
polynmer initiates an elimnation 10 reaction even at the ordinary
tenperature, thendevidaahiyon reaction of the protective group progresses
on the wafer Wduring the transfer of the wafer Win the area S2 after
exposure when the teEkppeaialdyof thheseabmisgher supplyhdeariea $81aft er
exposure i s higher than 15 the ordinary tenperature, but the elimnation
reacti on of thduppbiegtihe HReup dasi hbet hempezatfee of whiéchwaser W can
be inhibited by maintaining the area S2 after exposure in a

| ow t enper at ur el @8Rl ¥ ArPrdinarny| eemparatarengaplobessenghar asea
exposure éPEB) |t 20 is possible that the catalytic reaction of the acid
i s accel®rat edSAn?LipRT PXRPFERE FRR %?l%?h%f?bﬁe@eéétﬁoﬁowof t he

ol cha th d
Por 1 on and t net TRERHITE SORTHbIOR nepURH G (AQRRTA B dchemifit or o) - 25
the circuit paléﬁif&fiﬁht¥é§f§£Sﬁ§£t§ﬁéﬂyaf8£83gr€y that the

protective group thereof for protecting the hydroxyl

group of the basic polymer initiates an elimination
10 reaction even at the ordinary temperature, the
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
15 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
20 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,
25 the circuit pattern can be satisfactorily formed ahd
the subsequent developing processing can be suitably

performed.



the subsequent devel oping processing can be suitably perforned. 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 Sl
before exposure and the area S2 after exposure can be 5 respectively

mai nt ai ned at predeterm ned tenperatures. ghe pressure P1 in the area S1
bef ore exposure and the pressure P2 im th8%area S2 after exposure are set
to be lower than the pressure P3 in the aligner 105 so that the

at nospheres in the area S1 before exposure and 10 in the area S2 after

exposure can be prevestrdofr e Eh@%ngagnbagbh§ abk,aeerﬁ%%aha Walech the
at nosphere is strictly controlled. It should bé noted that an exanpl e of

the enbodi mentsecond djay s$epphe @Peeseat 18NVRALTEOR RafcPEBA o5 expl ai ned,
but the present invention is not limted to the above exanple and can take

various forms. requbating el etémperavade,t ApdghensupPphy devhces on top of
the cassette station 102 and the processing station 102 respectively, and
to provide the ksfrrstexpeesratandet2d apeaost Aftenf expspeceti ¥ehybeo t hat
the interiors of the cassette station 102 and the processing station 103
can be mel nt ai NERFRPeFEHeely daminoninedoat Phedebgrmihed temperataatsng and
devel opi ng processing system 101 can, be maintained in the clean condition
and a successive 25 PhOtRFeEFdEEaPhylPr bhesareanshebstiprabeyppenter aud.

the pressure P2 in the area S2 after exposure are set
to be lower than the pressure P3 in the aligner 105, so
that the atmospheres in the area S1 before exposure and
10 in the area S2 after exposure can be prevented from
flowing 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
15 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
20 bottom thereof respectively so that the interiors 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 iﬁ the clean condition and a successive
25 photolithography 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



Further, in order to save the supply amount of the inert gas, for exanple,
it is suitable that the inert - 69 gas exhausted fromthe respective areas
is collected partially or entirely, subsequently cleaned, and reused as
the inert gas by sending it to each of the gas supply devices 180 and 181.
5 Incidentally, the enbodi nent expl ai ned above is about the coating and
devel opi ng processing systemof the waf er i i t he process of .
photolithography in a fabricating process of a sem conductor wafer device,
but the present invention is also applicable to a 10 coati ng and devel opi ng

processing syst gk obxAlfEtEa! EPomOLRE! rbBRACAGLSSTbaaNdUCLAn jyakery such

as an LCD substrate. As described above, "accordi ng e présen

nvention, {he pagEiaday be SHPRLLEY, | BLBsERGCARAY! BYcalBaandndcyelagng
processing systemto prevent the inpurities at nofecular [evel such as

~oxygen, basic aubahéaiﬁertaﬁ@gebyogeaa&ﬁgsmb8tan@géh ardthBeghiske from
adhering to the substrate, ereby the substrate is suitably processed
wi t hout being istppepcadvhyes hes@Oahdapusiti es, which nmakes it possible to
enhance yield. Further, the atnpbspheres in the substrate route before
exposure and the sub3hcatientellg, ather embpdimeati exphainedt abbaee igection
can be controlled individually. Especially, when the chemcally anplified
resist 25 is uabdutithescpatsngl andodpvelepinghpracedsgagesgsedm 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
10 coating and developing processing system of substrates
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
15 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
20 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
25 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



In the exposure from being deactivated by the reaction wth basic
substances in the air. Further, the area - 70 after exposure can be

mai ntai ned at the |low tenperature so that the elimnation reaction of the
protective group during the transfer of the wafer Wcan be i nhibited.
Therefore, the foll ow ng devel oping 5 procgising can be suitably perforned.
Moreover, according to the present invéntibn, tthe clean atnospheres
peculiar to the respective areas are namintained in the area before
exposure and the area after exposure, and the respective areas can be 10

mai ntained at p4eeek esEpoackd PDE B Unesnt Finédest the 18LMesRBerseyts the
area before exposure and the area after exposure can be prevented from

flowing into thso thagneie igl i gdtide PEAOSPERTEfi Bhet pretbyteoatrol | ed.
(Third enbodi ment) 15 Next, the third enbodi nent of the present invention
wi || be expl ai npcbup-lduar iy i tshe {ot amef &t evf ofhe@ wabetr Wt eapnr beessi ng
apparatus according to this enbodi nent. An apparatus 200 in FIG 16

i ncl udes an i ntmlideite@) Shetrediorz)? tie vituldowal roh adeoes1 Afdiing or
tenporarily holding the wafer Wdelivered froma processing station 3 and
to be transferrREPIFIING BFayrke Suitablneperfoonédce section 4 in the

systemas shown in FIG 1, for exanple. 25 An atnosphere inside the
chanber 201 is cont riigrequer, accordlpg to the present invention, the

clean atmospheres peculiar to the respective areas are
maintained in the area before exposure and the area
after exposure, and the respective areas can be

10 maintained at predetermined 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)

15 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

20 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.

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

For example, the atmosphere controller 203 reduces



by an at nosphere controller 203. For exanple, the atnosphere controller 203
reduces 71 the pressure inside the chanber 201. Incidentally, the

at nrosphere controller 203 may be structured to supply an inert gas into

t he chanber 201 and to supply dry air into the chanber 201. 5 Further, the
chanmber 201 includes a purge room 204 whigh tenporarily holds the wafer W
introduced into the chanber to purge 1t, ‘a buffer room 205 whi ch hol ds the
wafer W and a transfer device 206 which is di sposed between the purge
room 204 and the buffer room 205 for 10 transferring the wafer Wfromthe

purge room 204 tihe fressuid eng MRS chdib e rael | 0amcatenand 15he die fer
room 205 are nade to receive the wafer Win nultiple tiers. In"the purge

room 204, a trartsidsphear rpifofler X8 mENcd het medair i fronedpsLyaf er
carrier 55 into the 15 purge room 204 and a transit opening 208 for
carrying the wafreringiftr gast hientpurigee radeEmbdd 200 tdred ttansimsly divy cei206
are provided. Shutters 209 and 210 for opening and closing the transit
openi ngs 207 ardtzoghegchambnyedllvel y provided in the transit openings 207
20 and 208. In the buffer room 205, a transit opening 211 for directly
carryi ng>t he waf er \FWifhaly, the hamhse 2Gh ingludegea (purdge |xeemal0bdn of

which is omtted-) of the aligner 5 is provided. A shutter 212 for opening
and 25 cl osi ng “&’H‘é’ht rt§|’f'§,’|°cra(§d€3’| Rplsif the yafern hinapdurqdeinto the

chamber to purge it, a buffer room 205 which holds the
wafer W, and a transfer device 206 which is disposed
between the purge room 204 and the buffer room 205 for
10 transferring the wafer W from the purge room 204 to 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
15 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
20 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

25 closing the transit opening 211 is also provided in the
transit opening 211.

When the wafer W is carried into the purge room



transit opening 211. Wien the wafer Wis carried into the purge room- 72
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 nation of atnospheres in the transfer device 5 206
and the buffer room 205. Next, the wafer Vg%s delivered fromthe purge room
204 to the buffer room 205 by the transfer flevice 206, and the wafer Win
the buffer room 205 is carried from the buffer room 205 into the aligner

5. 10 Thus, according to this enbodi nent, such a structure that the wafer

W del i vered from4 heromrasessd fisr Sé@éfﬂér3599di’e0_i§efi£§95{>€£géé ig the
aligner 5 is tenporarily held in the chanber 201 in which the atnosphere

is controlled itshgip@ige Wosh 44 nekdsSri & PegeELl eptos SHPO! €Sthd he
variation with tine of a resist before exposure and to prevent a change in

a property of tdforesiid.phAsvisi@swt, théepungéorobiny200fchhngravéhb can be
i nproved. (Fourth embodinent) 20 Next, the fourth embodi ment in which the
present inventtlon ¢dentappinadidn ef atwospheresain nghandranefetr ogengesyst em
wi |l be explained. First, a conventional exanple will be explained wth
reference to FIZR6 Znd AsheHovkfen mam 285.a 25 cassette C housing 25

substrates, for exanple, ) .
ext, the wafer W is delivered from the purge room

204 to the buffer room 205 by the transfer device 206,
and the wafer W in the buffer room 205 is carried from
the buffer room 205 into the aligner 5.

10 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 is controlled is given, which

15 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)

20 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

25 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



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 Al, and further, an aligner not illustrated is connected to the
processing station A2 via an interface station A3. The wafer Winside the
cassette C on the cassette 5 stage 301 is_ taken out by a delivery arm 311
and sent to a coating unit 313 through a & livery section of a shelf unit
312 to be coated with the resist. Subsequently, the wafer Wis transferred
by the route of a wafer transfer neans 314 -> a delivery section of a 10

shel f unit 315 iz tbenestedlacetbéathsBefBe- 3thBeonl AONEANHOFRBLBXPOSE.
The wafer Wsubjected to the exposure is transferred to the processing

station A2 by tae akignse noouiklusterategedsi BoAndevelopbngnhenit provi ded
in the lower tier of the coating unit 313 but not illustrated, 15 and then
transferred by phecessiergo$tathitomah?2rviaaanf éntenface 8tdtion ABe delivery
section of the shelf unit 312 - the cassette C. It should be noted that
each shel f of the sh&he wahersWwiinside 8h& cessettet Ored adbeacheabing
section, a 20 cooling section, the delivery section of the wafer W a
hydr ophob? ¢ pr o®e38eng0Leks i baker 9wk byke, dehivesyoasm 3ht ahdrsentd

resi st coating and develqgiﬁg ﬁrocessing, heating_processing and cooling
processing are pRr¥ TR Y HRHE 357 dEhrenghha debivenyi sechionapd 815 in

order 25 to per{oiy} tig;{ 8513t S 89alla  NEeh KB edist .
Subsequently, the wafer W is transferred by the route
of a wafer transfer means 314 - a delivery section of a
10 shelf unit 315 > the interface station A3 —> the aligner
to be exposed. The wafer W subjected to the exposure is
transferred 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,
15 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
20 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
25 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



predeterm ned tenperature. Incidentally, the nuneral 316 denotes the
delivery armfor delivering the wafer W74 between the processing station
A2 and the aligner. Further, a processing area conposed of the coating
unit 313 and the developing unit and a transfer area in which the wafer
transfer nmeans 314 is disposed are 5 parti%ioned off in the processing
station A2, and an atnosphere in a cléan bom7is taken in and the air the
tenperature and the hum dity of which are adjusted at predeterm ned
tenperature and humdity is sent into the processing area, whereby the

area have, so tpespgak,tR8 pPocatEPHRENSEetWhCR21 GnadiHst sﬁiginw.hi gh .
accuracy. It should be noted that a Chemcally anplified resSist forns an

aci d by being exposegur8ndriha pebdebsindi htugedoRpokeat bFJtheoesatiing t o
act as a catalyst which deconposes a basic resin as a nmain conponent "of a
15 resi st mat erunkitadil3 chadgehei d6vabbpitfannstr HaHUAREtkAnsifks ARkgCHhar
structure to nmake the basic resin soluble in a devel oping solution.

Theref ore, whenwhihch khedwaferrtsassfés meads B8hé waf disposétiearthe
exposure is heated to a predeterm ned tenperature, for exanple, in 20 the
heati ng s®cti onpaftihioned| 6ffinin BUS, prnadessibgegteniiby, A2pohrd &n a
predeterm ned tenperature in the cooling section of the sanme shelf unit
315 in order tatnafpPhe¥eainoh uplearRa¥POn iegtaken ia amdotbei ahar thaction

of the resist) to the devel oping solution due 25 to the acid, and then,
coated with thetﬁEB%F%E?ﬁ% and the humidity of which are adjusted at

predetermined temperature and humidity is sent into the
processing area, whereby the area have, so to speak, an
10 atmosphere which is adjusted with high accuracy.

It should be noted that a chemically amplified
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

15 resist material and changes its molecular structure to
its molecular structure to make the basic resin soluble
ip 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

.20 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

25 to the acid, and then, coated with the developing

solution in the developing unit.

However, in the chemically amplified resist, since



solution in the developing 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 time influence developing line wdth
significantly when 5 the wafer Wis transferred by the route of the aligner
t he heating section, which causes the di saivantage that the devel opi ng

| ine width changes due to these changes, which is noticeable particularly
in an acetal - series chemcally anplified resist. 10 Thereby, the transfer

tine of the aligierresdhfcideatéder sotdpNhe £O8150! hpdgtassBkeaths
progress of the resolution reaction of the resist during the transfer

uni form so t hattdnperatidis toumd tdvm tensépatige) i BRangdshigapnbe
secured, but still, there 15 are variations in developing line width. The
fourth enbodi nerempesrdtounteal f vithidr tiens Béor &£5aha dandii seaventagesnsFes 17 is
a schematic plane view of this enbodinent, and FIG 18 is a perspective
vi ew showi ng 20imgn inftlardrore steveldpinghl ine whith SighsfacaassetwRen
station, S2 is a processing station for performng coating processing of a
resist, devel ofilRy ifatedbiiy, tranafetied ike the roeteedfrth¢ SBigsean
interface station, and S4 is an aligner. 25 The cassette station S
i ncl udes a cas§3tPBeSP§@Eln9 section, which causes the disadvantage
that the developing line width changes due to these
changes, which is noticeable particularly in an acetal-
series chemically amplified resist.
10 Thereby, the transfer time of the aligner — 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
15 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
20 an interior seen through, in which S1 is a cassette
station, S2 is a processing station for performing
coating processing of a resist, developing processing,
and the like for the wafer W, S3 is an interface
station, and S4 is an aligner.
25 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



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 mounted, and a
delivery arm 323 as a delivery nmeans for delivering the wafer Wbetween
the cassette 322 on the cassette stage 5 321 and the processing station S2.
The delivery arm 323 is structured to be cendabl e and descendabl e,
movable in the X-direction and the Y-diret?ion, and rotatable around a
vertical axis. Further, the processing station S2 includes, for 10
exanple, two developing units D (D1, D2), tw coating units C (Cl, C2),
for example, thfaer shedderid scdbddtoes RoukBgndpLips1 LXADEE, ONE

substrate transfer nmeans MA, and is structured to deliver the wafer W
between the cassmtmates!ifor Sxansldhe2s nFeréasen siatm@MnS8q, 13,404 I n
the station S2, to perform processing of coating the substrate wth a
resi st sol utiorelpnonsssimy 33 akevel dgl hget heme@t £ £ @i PEPERGSERG Of
heating and cooling the wafer Wto predeterm ned tenperatures before and
after such proc&Hmd Erweekgiianmsontod I exanhe aisseteyostagd the
processing station S2 |ike this, processing units U |ncIHd|ng_the _
devel opi r?g uni 323, ansk theatRERFest ing staticn $. ambepdeliidedyi mrtmv3 2@ er s
on the back side of the aforesaid delivery arm 323, for exanple, on the

right 25 side witerlf "5t Uhedhfi%e Pa ke drndakieiaand desgerndabie hanovable

in the X-~-direction and the Y-direction, and rotatable
around a vertical axis.
Further, the processing station S2 includes, for

10 example, two developing units D (D1, D2), two coating
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,

15 and in the sﬁation 82, 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.

20 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
SO0 on are provided in two tiers on the back side of the
aforesaid delivery arm 323, for example, on the right

25 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



cassette station Si. That is, two developing units DI and D2 as two
devel opi ng processing sections are 77 - disposed side by side in a
direction al nost perpendicular to the direction of arrangenent of the
cassettes on the cassette stage 321 with the developing unit D1 on the
front side, and at the lower tiers of 5 these developing units D1 and D2,
two coating units G and C2 are disposed §kde by side with the coating
unit C1 on the front side. Incidentally, i'n the follow ng explanation,
the cassette station Sl side is referred to as the front side and the
aligner $S4 side is 10 referred to as the back side. Mreover, on the |eft

side of the prodéspbeedusitis %J Bsdsegn & arkbeieasagibgtstation S1, the
substrate transfer means MA which is structured, for exanple, to be

ascendabl e and -gespendabhzarmbuabhe dligkttand bef hrianaedediclhrargef orth,
and rotatable around a vertical axis is provided to deliver the wafer W
anong the coatfAgsehtes on the desskbtpengtuget 32D sidht keeshekblopans R
Further, the shelf unit Rl is disposed on the front side of the substrate
transfer means WAlhisDieen phef foantheidessentieast aheodoBersitderst be shel f
unit R2 ig disgosed on the back side thereof, and the shelf unit R3 is
di sposed dn theth&fe de¥elepirgounitasBécandePy, two shestlidgbenitsedlt hat

in FIG 18, the_she % unit R3 and the substrate transfer neans MA are
omitted for 25 @BRv igﬁ%GQ1sposed side by side with the coating unit

Cl on the front side. 1Incidentally, in the following
explanation, the cassette station S1 side is referred
to as the front side and the aligner S4 side is
10 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
15 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 R1 is disposed on the
front side of the substrate transfer means MA as seen
20 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
25 convenience.
In the aforesaid shelf units R1 and R3, as shown

with the shelf unit Rl as a representative in FIG. 19,



In the aforesaid shelf units RL and R3, as showmm 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 hydrophobi c
section 333 for nmaking a surface of the wafer W hydrophobic, a delivery
section 334 including a 5 delivery table for delivering the wafer Wbetween
the delivery arm 323 of the cassette statign Sl and the substrate
transfer means MA in the shelf unit R1, ang an al i gnnent section 335 for
perform ng alignnent of the wafer Win the shelf unit RlL are vertically 10
arranged. The aforesaid heating section 331 is structured so that the

wafer Wis heat aetatdng peetdbasningd foremeeraly & HY JEXEY g dha \é@f er W
on a surface of a hot plate in which, for exanple, a heater is eﬁb dded,

15 and the af or ésaitdoosoBBag feectiool i%g? the siafest w,ed $§dridpiorike wafer W
is cooled to a predeterm ned tenperature by nounting the wafer Won a
surface of a cHerktiphaBé3i fowhimakingor exarfplce, of tther maferdwl e is
enbedded. 20 Further, in the aforesaid shelf unit R2, as shown in FIG 20,
CHP processi ng 8¥8rPBhsbichi Rl Ard iMeryPisgcs iopr 33ds sineg usttiali an) f or

heat i ng agd subgeguently cooling the wafer Wand a delivery section 340

i ncl udi ng®a del PEeryeE¥btablsr £8& Apdiveg inge thef wafar »5besweeanthe

transfer armA tch will be scri bed | ater
ggilvery arm 398 of tge cassette station S1 and the

substrate transfer means MA in the shelf unit R1, and
an alignment section 335 for performing alignment of
the wafer W in the shelf unit Rl are vertically

10 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,

15 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.

20 Further, in the aforesaid shelf unit R2, as shown
in 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

25 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 means MA are
vertically arranged. 79 The aforesaid CHP station 304 includes, for
exanpl e 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 which the 5 wafer Wis first nounted on the hot plate 341 to be
heated to a predeterni ned tenperature (ref?% to FIG 21), subsequently,
the wafer Wis lifted from for exanplTe, e Mot plate 341 by, for
exanple, a projecting pin 343 and the chill plate 342 is noved to 10 a
position below the wafer Wby a transfer neans 344 to deliver the wafer W

to the chill plate 3#ge(aebfEsh®d Eﬁﬁis@&§16Hd35hGﬁng%gﬁe anggthereafter,
the chill plate 342 is noved to a position by the si e hot plate

341 with the waégampVeoast elowfeigorrso 208! tbhpryaf §1D15aV%6€ gl
predeterm ned tenperature (FIG 21D). Thus, the heatlng time i controlled

by the delivery3#f afieaviséetinyVHettoen £6e heiat phat ehé4dafaf whanghi! |
plate 342 in this process station, thereby preventing an over-bake. Next,
in explanation @hlllmplhmeﬂiﬁﬂr@pan¢oIlﬂ@ thsedader WorigxanpeRr, theG 22,
the numeral 351 denotes a cup, and a spin chuck 352 which has a function
of vacudh1suctW@ﬁﬁ¢§Wp¢%vftmﬁtrmm%nt&ﬂyomnshdeh®hepbmpe3541 tdhbespin
chuck 352 is structured to be ascendabl e and descendable by a raising and
| oweri ng mechan?@reb3to 23 pERASkRMine]d steprerabived Gbeferthe EL@.351, the

waf er 21), subsequently, the wafer W is lifted from, for

example, the hot plate 341 by, for example, a
projecting pin 343 and the chill plate 342 is moved to

10 a position below the wafer W by a transfer means 344 to
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

15 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

20 based on, for example, FIG. 22, the numeral 351 denotes
a cup, and a spin chuck 352 which has a function 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,

25 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 tranéfer means MA.



Wis delivered to an arm 361 which wll be described |ater of the
substrate transfer neans MA. 80 Regarding 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 delivered 5 fromthe spin chuck 352 side to the arm 361 by the reverse
operational sequences. The nuneral 354 dengtes _a di scharge nozzle of a
processi ng solution, the nuneral 355 denotes a processing solution supply
pi pe, and the nuneral 356 denotes a supporting armfor noving 10 the
nrozzle horizontally. The discharge nozzle 354 is structured to include a
plurality of supply Relgasdiigcithear dedrivangeds fttfe XML, tHe avsiaRf er
direction of the wafer W and the devel oping solution is discharged onto
the surface 15 oh the wafmeB6W ds tké iveired: ec khdb2 pinomhdegk ds3char ge
nozzl e 354, and the devel oping solution is heaped up on the wafer Wby
hal f rotating tkBesppperhaide3s2 tbet bap 3&1soltot mbrichi lira dfs t he devel opi ng
solution is formed. Further, the coating unit C has al nost the sane 20
structure as th&edadtérspyngaifpd Bromhdtsadowert isdédegoanidnglelivier@d t he

di schar ge nozzlg 354 Ls structured _to supply the processing solution onto,
for exanple, a “pOBnERG| AB4P €hBSE 862t RddeeikOeithef arhe 30Af &y Wheand the

resi st solution_as the proce sing solution is 25 dropped onto the surface
of the wafer vaﬁv?ﬁgesgpﬁra ional sequences. The numeral 354 denotes

a discharge nozzle of a processing solution, the
numeral 355 denotes a processing solution supply pipe,
and the numeral 356 denotes a supporting arm for moving
10 the nozzle horizontally.
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 ontb the surface
15 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
20 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
25 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



chuck 352 fromthe discharge nozzle 354, and the resist solution is spread
over to coat the wafer Wby rotating 81 - the spin chuck 352. Moreover, the
processing units U are spatially closed. Nanely, as shown in FIG 22, the
developing unit Dor the like is partitioned off fromother areas 5 by a
wal | portion 357 and a partition wall 358 partitions respective sections
such as the developing unit D and thq_co%ﬁing_unit Cl, and a delivery
port 350 is forned in the wall portion at "a position corresponding to the
arm 361 of the substrate transfer 10 nmeans MA in the respective sections
such as the developing unit D. Furthernore, the air which is rid of

I mpurities, adthetsgiatchupkedsterm ned tenperature, for exanple, at 23C
as a coating tenperature of the devel oping 15 solution and at a
predet er ni ned huni di Mpriesveent thet procesisdcly W iteCly e Rdtid1aRed of f by
the wall portion 357 and the partition wall 358, whereby these areas

have, so to spegkosgdrodfimelss. awiehowneindFIGt er2yi the degblepgngacy. 20
Nanely, for exanple, in the partitioned processing unit U for exanple as
shown in FIG 2¥0h1f Pjp¥rethanilikerisi pagtdtideedt offofeom behempareasde

t her eof , gnd an atnDsEhere collected fromthe | ower side of the processing
unit U is’exhaub¥ed Y81l BPERiCBxRAUsRNI5asparsatian weld 3&Bt t hereof is

introduced to a_fi 113 . .
partitions respective sections such as the developing

unit D1 and the coating unit C1, and a delivery port
350 is formed in the wall portion at a position
corresponding to the arm 361 of the substrate transfer

10 means MA in the respective sections such as the
developing unit D1.

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

15 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.

20 _ Namely, for example, in the partitioned processing
unit U, for example as shown in FIG. 22, a filter dnit
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

25 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



device 359, and air cleaned by the filter device 359 is blown out as a
down-flowi ng air through the aforesaid 82 - filter unit F1 into each
section. The aforesaid filter unit Fl includes, for exanple, a filter for
cleaning the air, and includes a chemcal filter to which an acidic
conponent for renoving alkali 5 conponents in the air such as an amoni acal
conponent and am ne is added, a suctiaqn fgp, and so on when a chemically
anplified resist is used. Further, the aforesaid filter device 359

i ncludes an inpurity renoving section for renoving the inpurities, a
heating 10 nechani sm a hum di fying mechanism a feeding section for
feedi ng the airfahtiesounat Whehntheeasbbnseaktlipnanplified resist, for
exanple, is used as the resist solution, it is necessary to renobve an

al kal i component bec&hS§eaioggsaidt félteacundt F3 dmeludesn doird ewlainpl ey | |
be described later.is inhibited if the alkali conponent such as a trace of
ammoni a i ncl ude® FHLERE 5PF Gh82REBIakNReagEncradedncindesaanahemdoati ng

touches the acig.$€ thg reﬁls surfa&e to deteriorate a shape of a
pattern.. TheretdreS2b°i YRS n@ReRSEAYCt GOBPEPERt £RE ZERAVInNGoAPBAdAL
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chemically amplified resist is used. Further, the
aforesaid filter device 359 includes an impurity
removing section for removing the impurities,.a heating
10 mechanism, a humidifying mechanism, a feeding section
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

15 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 walllcoating touches the acid on the resist
surface to deteriorate a shape of a pattern. Therefore,

20 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 component from the
outside by using the chemical filter.

25 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



r exanple as shown in FIG 23, the three arns 361 for holding the wafer
Q; a bagg table 362 for supporting 83 the arm 361 to be novable 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 structured to be novable
back and forth, ascendable and 5 descendable, and rotatable around a
vertical axis by rotating these guide—raigs 363, 364 by a rotating drive
section 365. The interface station S3 is connected next to the processing
station S2, and the aligner S4 for exposing 10 the wafer Won which a
resist filmis formed is connected to the back side of the interface
station S3. THE'S AER3LE %9eﬁ?cﬁP!ﬁblﬁcb@@bsaadsﬁ@rthupatp&%r!oﬁ.ﬂ?ifﬂg
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exanpl e, on thedtaingitdfeddiefnidOrLh &P &6 g, back, side, i s,seen from
t he cassette
section 365.

The interface station S3 is connected next to the

processing station S2, and the aligner S4 for exposing

10 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 reaction inhibiting sections 307 for performing
processing of inhibiting the progress of a resolution

15 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

20 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

25 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



station Si side, and on the left side thereof, the transfer armA which is
structured, for exanple, to be 84 ascendable and descendabl e, novabl e
right and left and back and forth, and rotatable around a vertical axis is
provided to deliver the wafer Wbetween the shelf unit R2 of the
processing station S2, the shelf unit R4, and 5 the aligner S4. The
aforesaid reaction inhibiting section 307 gignhibits the progress of the
resolution reaction of the resist by cooling the wafer Wto such an extent
that dew formati on does not occure, and, for exanple, by 10 nounting the
wafer Won a surface of a chill plate 371 in which, for exanple, a therno
nodul e 370 is eRB5EEAEAPLEsasHodRsSCRNAABLe4 movhblwafrdighty iandcd@ifed adnd a

pr edet er mi ned tgnperature, for exanple, to such a tenperature that the
resol ution reacPPSkK 8Rdt fertBsi and1ogadabler agpsgdeas vand idad deuis is
formati on does not cHr for . exanple, to about 10C to 15C. The chil

plate 371 is hBES¥AIPA Locdedidgs thenwaderaWdbetveep sber s¥rd fofunithe
wafer Wis fornﬁg g%, hgr exangle a QosLtion corresponding to the arm of
the transfer arnmrACTahdS2BEPGFEREPY §tALIOPN§2andhroRBrlig Upiit BA3 whAdch i s
raised aad lo d aiLging and | owering mechanism 374 is provided to
del i ver tﬁe margpgv??%gpﬁé %?épe 371 in the chill plate 371. The therno
modul e 370 of the af ehgsaird ek PLakR 1025 iAAtnlt13,58T5aNduGlLY device

whi ch can transfer heat

inhibits the progress of the resolution reaction of the
resist by cooling the wafer W to such an extent that
dew formation does not occure, and, for example, by

10 mounting the wafer W on a surface of a chill 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

15 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

20 further, a raising and lowering pin 373 which is raised
and lowered by a raising and lowering mechanism 374 is
provided to deliver the wafer W to the plate 371 in the
chill plate 371.

The thermo module 370 of.the aforesaid chill plate
25 371 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



froma heat absorbing side to a heat radiating side by the 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 with high accuracy in the reaction inhibiting section
307. In this exanple, a 5 tenperature/humdity indicator 370b detects the
tenperature and the humdity in, for exanplgs, the interface station S3 and
a dew point is calculated based on this tenperature/ humdity, whereby the
tenperature setting of the chill plate 371 is 10 controlled by a
controlling section 370a so that the tenperature is not |ower than the dew
poi nt. The strud@di€ 68Nt RE CPARIrdAest AyA Ghanging she amourtatofhithene
af oresai d substrate.transfer nean; MA except that an arm 376 for hol ding
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off fromother areas by a wall portion 3

interface statlon S3 and a dew point is calculated

based on this temperature/humidity, whereby the
temperature setting of the chill plate 371 is

10 controlled by a controlling section 370a so that the
temperature is not lower than the dew point.

- The structure of the transfer arm A is the same as
that of the aforesaid substrate transfer means MA
except that an arm 376 for holding the wafer W is one

15 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 example, in the
transfer arm A, the rotating drive section 365 is

~movable along a guide rail 377 which is provided in the

20 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

25 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



and the delivery port 379 is forned in the wall portion 378 at a position
corresponding to the arm 376 of the 86 - transfer arm A Further, in the
interface station S3, a filter wunit F2 which includes, for exanple, a
filter for cleaning air, and when the chemcally anplified resist 5 is
used, includes the chemcal filter to which the acidic conponent for
renovi ng al kali conponents in the air sucBeas 1he amoni acal conponent and
the amine is added, the suction fan, and so on is provided to cover the
upper side thereof, and the cleaned air is blown 10 out as down-flow ng air
through the filter unit F2. Next, the operational sequence of the above-
descri bed embodFRBRELRF| RrBelexpl ai ned. First, an automatic transfer robot
(or an operator) carries the cassette 322 housing, for exanple, the 25
wafers Wonto 15 t hEUELBEErt dnsthGe 1858 TaRE Siha bigme3w s fidker our of
the cassette 322 b e deljvery.arm 323 to be placed _in the delivery
section 334 of Yﬂbysﬁglvgﬁﬁbtlﬁélgge§he%oﬁr8§8?§#ﬁg 8t LiL5RTSEOYThe wafer W
is transferred o] o] he, 20, substrate ansfer .neans MA.-+ the
hydr ophobi ¢ sec%¥%%gf%é3g%?’t%%és%%?? EﬁFtSBﬁT}cﬁé ¥ PWBi%gggarﬁFﬁl?Fansfer
means MA g+ the; | ' 3 o el.t |t , : the
substratéstrans?ﬁ?@%%ggs§ﬁi}@§g%hgg%oé?%ﬂgcggnkﬁlggkaﬁa g%?SEBFHS surface

of the wafer i sa@Bdfc 20oMYSRORIOPSE  réhol$ng§09h %914 0-BmBoRARLE" Thefle

air such as the ammoniacal component and the amine is
added, the suction fan, and so on is provided to cover
the upper side thereof, and the cleaned air is blown

10 out as down-flowing air 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

15 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

20 substrate transfer means MA —> the hydrophobic section
333 of the shelf units R1, R3 = the substrate transfer
means MA —> the éooling section 332 of the shelf units
le R3 = the substrate transfer means MA —> the coating
unit C, and after the surface of the wafer is made

25 hydrophobic, it is cooled to a predetermined
temperature to be subjected to temperature adjustment,

and coated with the resist solution at a predetermined



tenperature to be subjected-to tenperature adjustnment, and coated with the
resist solution at a predeterm ned 87 tenperature, for exanple, at 23Cin
the coating unit C. The wafer Wthus coated with the resist solution is
transferred by the route of the substrate transfer neans MA -> the heating
section 331 of the shelf units 5 Rl, R3 -> the substrate transfer neans MA
-- the cooling section 332 of the sheld ugits Rl, R3 to be subjected to
tenperature adjustnment, and subsequently transferred by the route of the
substrate transfer neans MA - the delivery section 340 of the shelf unit
R2 - the 10 transfer arm A of the interface station S3 -> the aligner $4
to be exposed. ?ﬁ@PﬁEFEPr9VafPErGKﬂ@Pé%poéﬁr83|@ in dele eroatiiny unie Coute
of the aligner S4 Be tr nsfer armA of the interface station S3 -+ the
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to temperature adjustment, and subsequently transferred
by the route of the substrate transfer means MA — the
delivery section 340 of the shelf unit R2 —> the

10 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 reaction inhibiting section

15 307 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

20 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

25 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



I n 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
property that the entire area 5 to be exposed is exposed with a snal
anount of an exposing energy. Wth this kigsd of resist, for exanple as
shown in FIG 26A an acid 384 is generated fromthe photoacid generator
383 by exposure, and thereafter, as shown in 10 FIG 26B, the acid 383
cleaves the protective groyp 382 fromthe basic resin 381 to neke it
sol ubl e in the 2aPR&LFnES8PuBBENaByY audiadg ERaPearN&ne By PIioL dodaivieng
processing. Next theaggig 384 cl eaves another _ protective group 382, and

r
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384 which 25 iéxggggﬁgtggepyygxposure acts as a catalyst, the

With this kind of resist, for example as shown in
FIG. 26A, an acid 384 is generated from the photoacid
generator 383 by exposure, and thereafter, as shown in
10 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
15 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
20 ' 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
25 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



resolution reaction of the resist (the reaction of cleaving the protective
group 382 fromthe basic resin 89 381) progresses immediately after the
exposure, although the progress is slow. However, the progressing speed
of the resolution reaction depends on the tenperature, and the progressing
speed becones 5 considerably slow at the tenperature which is |ower than
roomtenperature and i s in such an extent gdat _dew formation does not
occur, for exanple, about 10C to 15C, which nakes it possible to inhibit
the progress of the resolution reaction. Therefore, by cooling the 10
wafer Wafter the exposure to about 10C to 15C in the reaction inhibiting
section 307, tHer AFQSEesses Hamedigiely orf temcthenexposiee f esi st can be
inhibited. Incidentally, the reason why a cooling tenperature of the
wafer Win the ui‘3c§’n>£ih|‘Pr1il?’d*"lctcilrr?‘g'sssét:sci"‘o]rP"?)O?Hioiiﬂel?&!rs,etthﬁopecs:gmissti(mgpause
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formation does not occur, for example, about 10°C to
15°C, which makes it possible to inhibit the progress of
the resolution reaction. Therefore, by cooling the
10 wafer W after the exposure to about 10°C to 15°C in the
reaction 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
15 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 interface with the resist
(the acid 384 near the surface thereof) being absorbed
into the resist solution if dew water adheres to the
20 surface of the wafer Ww.

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

25 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



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

adj ust ment by being heated to a predetermned tenperature by the hot plate
341 and then cooled to a predetermined tenperature by the chill plate 342
of the CHP process station 304, and 5 then the wafer Wundergoes devel opi ng
processing in the developing unit D at-a poedeterm ned tenperature, for
exanpl e, at 23C which is the coating tenperature of the devel oping
solution. Here, in this exanple, the heating processing is 10 perfornmed by
cl eaving the protective 9rou 382 fromthe resin 381 by the acid 384 on
the hot plate 3§? g? FRRJe pFBcEeBPeratiss adiussmenkebyt bedmgol e in the

chai n reaction DRERE khi T BERapROrRARSH5tealerasul: by Thiehass BRowe s
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exanpl e, 25 int@evEBopingi fintt CoSSELA EpBadet BrRYABA! REmPELLYELY, for
example, at 23°C which is the coating temperature of the
developing solution.

Here, in this example, the heating processing is

10 performed by cleaving the protective 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
15 342.

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

20 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,

25 into the original cassette 322 through the delivery

section 334.

In the processing station S2, the wafer W is



section 334. In the processing station S2, the wafer Wis - 91 _
successively sent to the delivery section 334 of the shelf unit R, 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 C - the vacant heating section 331 in the shelf units R, R3
- the vacant cooling section 332 in the s9dlf anits Rl, R3 -~ the
interface station S3, and the wafer Wafter the exposure should be
transferred by the route of the vacant reaction inhibiting section 307 10

f the shelf unit R4 in rface station S3 - the vacant CHP process
gtatlgn 304 of FH80§ﬁ89V63X|Feﬁ§ tR thee dsldvesyi sectdon 334spE thehe :

vacant develop| > the,v ant heatln section 331 of the shelf
units Ri, QEFE &E%FICOSPFH S0 §§% %WétQFEFPuPF @f tthera,

RS - the delnvewcgset h9Rc338o8! ct Becaal 333term ¢ Aseording 1o the above
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section 307 is constant, and
the shelf units R1, R3 —> the interface station S3, and
the wafer W after the exposure should be transferred by
the route of the vacant reaction inhibiting section 307
10 of the shelf unit R4 in the interface station S3 —> the
vacant CHP process station 304 of the shelf unit R2 in
the processing_station 52 — the vacant developing unit
D = the vacant heating section 331 of the shelf units
Rl, R3 —> the vacant cooling section 332 of the shelf
15 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

20 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 —>

25 the reaction inhibiting section 307 is constant, and
hence the resolution reaction of the resist progresses

to the almost same extent during the transfer.



hence the resolution reaction of the resist progresses to the alnost sane
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

i nhi biting section 307, the 5 progress of the resolution reaction of the
wafer W therein is alnost inhibited. TFheregore, when the wafer Wis nade
to wait in the reaction inhibiting section 307 for the transfer to the CHP
process station 304 which is a next process, the extent of the progress of
10 the resolution rgﬁftign becqones al nost the sanme when the wafer Wis

transferred to the LLRGEesS10ECR: thR W@Ggf vh&§,fﬁ%ﬁﬁiﬁ}%ﬂﬂwﬁ%fﬁhghgf
1dl t a | Mes on e
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refrigerant in the chill plate 371, or ma e sfructure or eganple, as

shown in FIG @Heréintidsabres®! ennsbetuas IelOfor@UNindY e Wofer 25 W
innmultiple tiers are provided in a processing room

W is made to wait in the reaction inhibiting section

367 for the transfer to the CHP process station 304

which is a next process, the extent of the progress of

10 the resolution reaction becomes almost the same when
the wafer W is transferred to the CHP process station
304. Thus, heating processing is performed for the
wafer W of the same condition at all times oﬁ the hot
plate 341 of the unit 304 so that the extent of the

15 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 liné width.

20 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. In this example, shelves 391 for mounting the wafer

25 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



390 which is partitioned fromthe surroundings and sealed, and a gas
havi ng 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 formation does not occur. 5 In FIG 27, the numeral 392 denotes a
storage tank of the gas to be supplied-in®8 the processing room 390, and
the nuneral 393 denotes an adjusting section for adjusting the gas from
the storage tank 392 to a predeterm ned tenperature and thereafter senglng
it 10 into the processi,n oom 390. In this exanple, the tenperature o
the gas adjustegupﬁffﬁg gB]ﬁsgbﬁgpr8885F6H93§§°W%388ntE@IF@&rﬁPYa
controlling sectj 9 b d on.the tenperature in the processi ng room
390 detected b%agﬂ§gngg?a?§$8e58F85Fi%SWEBE i 8t §§}?nf5tgﬁFtﬁ € as thﬁ

as to be supplj | e o] I . [0 air, ,an inert _gas such as
gitrogen, a mx gggggégo%?tﬁgga?gég%gg%ﬁé ?%é??qggsogrtﬁﬁerﬁﬁ%étaﬁﬁ so on

can be Used-'Nb&ﬁﬁ!ﬁite&naBBetﬁQQVHeﬁx?BPhﬁtiBﬂedB chbgnog%ugqhibiting
section 307 controls the tenperature of the wafer ut the progress of

the resol stion reactiianret. the kéel ahme?a 108 gonkichided st%%’ifalrgfé' LiBg the
noi sture anount adhering to the wafer W Nanely, the acetal series

chem cal |y anpl ofiehergasstohpe supplpedt YntbBathe2protbes89HG" 80m RYGE, di ty
of about 45%in the resolution '
and the numeral 393 denotes an adjusting section for
adjusting the gas from the storage tank 392 to a
predetermined temperature and thereafter sending it

10 into the processing room 390. In 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.

15 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
cah be used.

Moreover, in the above example, the reaction -

20 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

25 it requires a humidity of about 45% in the resolution

reaction of the resist, and the resolution reaction

hardly occurs when the humidity is not enough.



reaction of the resist, and the resolution reaction hardly occurs when the
humdity 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 |ow humdity condition, and by nmaking the wafer Wwait therein
for nore than a predetermined 5 tine, the noisture anount adhering to the
wafer Wis nade snmaller than the noi sture9anount adhering to the wafer W
when it is transferred into the reaction inhibiting section 307 so that
the progress of the resolution reaction of the resist can be inhibited 10
consi derabl y. rete, in the reactjon_inhibiting section 307 shown in

FIG 24, it calnﬁ%égé]f?ﬁ%t JPEaIe¥eTHRY the hERidihE ROside: fhef IRAFERONS
the case, 15 anbiURAEEIRE sSFELPRIANT E97ThatgasiRRLen nSoR, dakcar in'the
umi di ty i thet eyt oS R By Bipi TR PonihgiE8e coRd BT Bk ERe s gas
A R e R S

shown in G 27imé} tl@@nn@fs@&félcmeﬁtsgdﬁgfin§h€ohtmg‘%,%%f’fgtyhghgas

which 1is adjusted in the adjusting section 393 I's contr e

control ling sechads SR51Dasechan the Mebehty aflodRt {AEn&F PE§SELNERE0OM 390
detected by the humdity '

wafer W when it is transferred into the reaction
inhibiting section 307 so that the progress of the
resolution reaction of the resist can be inhibited

10 considerably.

In concrete, 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,

15 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 case, air, an inert gas
such as nitrogen, a mixed gas of the air and the inert

20 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

25 the processing room 390 detected by the humidity

detecting section.

Moreover, in the reaction inhibiting section, the



detecting section. Mreover, in the reaction inhibiting section, the - 95
tenperature control of the wafer Wand the control of the adherent

noi sture anmount can be perforned in conbination, in which case the higher
uniformty of developing |ine width can be secured because the 5 progress
of the resolution reaction of the resist can be further inhibited. The
reaction inhibiting section 307 can be —indtal led not only in the interface
station S3, but also inside the processing station S2, but when the 10
tenperature and the humdity in the transfer area between the aligner $4

dth t tion are eas to change, the resolution
agact;gnreg? {ﬁgerh3|§F%g%?Fﬁa%Fﬁg Pfa%&@ S vd erabI jyﬁ%inﬁz lWﬁEg the
t r n
:éggfugﬁ |hH?b:?|%bgsec FS% ﬂg@%@ﬁ t%go% % CPQC% S PR 5ﬁm§§P]ahd it is
more preferabl eqhBih g%tleh' fbﬁ%fﬁ E%s%}%e'h \!1” oriiy 6"% g

tenperature setting o fhe'c ate e reac

section 307 WaydEQelaglﬁat1@Methﬁd€9nhﬁﬂ|bb“%e%%%%bo%e%%u % e plhe
tenperature higher by a predeterm ned tenperature range, for exanple 1C

to 3C, than thepdewg/reesnbfwehehregolﬁellew %teg@t%nt be %fee(iie%qstte@%r ature
and humdity may be set as an optinum value, in which case th
predeterm ned t bepénathee iahgbicad.be changed based on
The reaction inhibiting section 307 can be
installed not only in the interface station S3, but
also inside the processing station S2, but when the
10 temperature and the humidity in the transfer 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
15 preferable to install the reaction inhibiting section
307 in the.interface station S3, and it is more
preferable to install it near the aligner s4.
Furthermore, the temperature setting of the chill
plate 371 of the reaction inhibiting section 307 may be
20 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
25 predetermined temperature range can be changed based on

the type of the resist. Further, the cooling

temperature may be calculated based on the temperature



the type of the resist. Further, the cooling tenperature may be cal cul ated
based on the tenperature - 96 and humdity in the atnosphere so that a
relative humdity (value determ ned by the cooling tenperature wth
respect to the noisture anount in the atnosphere) becones 85% 5% and

based on this tenperature, the 5 tenperature of the chill plate 371 may be
controlled by the predeterm ned tenperatur® range. Furthernore, a
controlling tenperature range of the chill plate 371 nay be previously

set, and when this tenperature range does not fall within the
predeterm ned te rature 10 range cal cul ated by the dew point and the
rel ative humdﬁq&?q t gt 1Ty ATRRRRNRLR &9 dipt A Xeative || plate
371 may be contr, ed.to correct . it. Int resent invention described
above, ~an anti-tﬁ%#ﬁ@é?idﬁﬁ%qﬁnqﬁﬁfﬁﬂ}q%$ﬁﬁg 1RO LARY fRMRgratee s
waf er W before i resist, instead of the hydrophobic processing.
In this case, sﬁﬁg%l ?%es&’\r%\/gfte?c%scqes "bocftﬁq:é’cfet c?“éf“ﬂ}%d%i et?l'?ﬁ QSRR ur e

e T, e O 08 b LRl SR

unit for formng the anti-reflection filmis Sing

unit U, asd wherecmperathee Wd $hd aishergied d %flh?(hay'il}e fcqunéJrr%;ﬁLeg? szEg

anti-reflection filmbased on the tenperature of trans
tenperature of the predetermatlldor ediperatud@ntiafldeLd rlizsRd ABrENE,

tenperature of the transfer area so that 25 the tenperature of the wafer W
reaches a tenpecangrelling temperature range of the chill plate 371
may be previously set, and when this temperature range
does not fall within the predetermined temperature
10 range calculated by the dew point and the relative
humidity, the controlling temperature range of the
chil; 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
15 wafer W before coating the resist, instead of the
hydrophobic processing. 1In 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
20 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
25 the temperature of the wafer W reaches a temperature

for performing the processing.

Further, as shown in FIG. 29, a beam 701 scans on



for performing 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 tine

| ag can be 5 avoi ded when the cooling extent is changed according to the
area of the wafer W Mre specificallyr- fd7exanple, the area where the
beam 701 is emtted earlier in time in the aligner S4 may be cooled to a

| ower tenperature. Further, the aforesaid tinme |lag can be al so avoi ded 10

i m f l.i ' h ed cordjng to _the area of the
wt or W1 cottFL R R i i e of q%&gbw 2%1? e e BramoEaiorem oo
' P ' ' | e cooled earlier. |Inciden ,
gﬁ{! I-reref : gct : glr?il ;t{]fnr% riggfaglrc%g%rs %3’ {gg)éperaecvtelhqnt P Y ’r’b‘?r:]t%rF ” i?:lﬁe‘?)c?:y][_s ;
he | i f i i t.he , chem call. ifie
fesi ot 1o need D frene yRer B2 Oin EnErpRaHLe M SR B LIRG LER b Ao

im ted to theagablbyn AArTRY B9, 2 (HASTRRN RS J o1 4 I guid crystal 20

di splay. As described above, according to the presen n, the

substrate is taeashedr gehr efet BBo1ahigdREidrit the ' APl the
C makKes |

resolution reaction of the resist bei'ng inhibited,
possi bl e to enhhecareheotinther watfyrol.t hRogevebeBi#9cally, for example,

the area where the beam 701 is emitted earlier in time
in the aligner S4 may be cooled to a lower temperature.
Further, the aforesaid time lag can be also avoided

10 . when the timing of the dooling is changed according to
the area of the wafer W. In 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

15 to prevent the reflection which occurs at the lower
side of the resisf in exposure when the chemically
amplified resist is used. Further, in the bresent
invention, the substrate is not limited to the wafer,
and may be a glass substrate for a liquid crystal

20 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

25 possible to enhance the uniformity of the developing
line width. |

(Fifth embodiment)



line wwdth. (Fifth enbodinent) - 98 Next, the fifth enbodi ment in which the
present invention is applied to a substrate coating and devel opi ng system
will be explained. FIG 31 is a schematic plane view of this 5 enbodi nent,
FIG 32 is a perspective view showing an interior seen through, in which
Si is a cassette station, S2 is a processing station for performng a
coating processing of a resist, a devel-opi g pr-ocessing, and the like for
the wafer W S3 is an interface 10 station, and S4 is an aligner. The
cassette station Sl includes a cassette stage 421 as a nounting section on
which a wafer cassette (hereinafter referred to as a " cassette" ) 422
such as four substr¥exteatBet f&Ethoambagdimepruinl whichf ths BEBSER&tes, for
exanple, 25 wafers Wis appunted, and a de]ivery arm 423 as 3 delivery
neans for deli vERYRQtiPR l%@ﬁ%ﬁl%9%e¥%e%nsPH§t63§§eF?@tk?? B8Rt he cassette
stage 421 and the rocessiqg stat] S2. Thf deli,very arm 423 is
structured to bRe%HS %HH%%I%Y'Hﬂ“dﬁkﬁﬂnBﬁbFé? AbD&Bre 20 in the X-direction

and the Y-direction, d tatabl e , around a rtical [ .Further, the
processing station Sﬁ?ghcégdég,af%?heg§§%ﬁlg}ggﬁov %Ve?gpﬁgésunits D (D1,

S or " SHEBADSRLOCERS, 0 TP Ol 0y 081 L0 BhbBig( G 2% )
interior seen through, in which S1 is a cassette
station, S2 is a processing station for performing a
coating processing of a resist, a developing processing,
and the like for the wafer W, S3 is an interface

10 station, 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

15 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

20 " 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 (Cl1,

25 C2) and, for example, three shelf units R (R1l, R2, R3),
for example, one substrate transfer means MA, and is

structured to deliver the wafer W between the cassette



for exanple, one substrate transfer neans 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 W
Wi th a resist solution, processing of developing the wafer W and
processi ng of heating and then cooling the 5 wafer Wto a predeterm ned
tenperature before and after these pracesgspng.- In explanation of an .
exanple of a layout of the processing station S2 like this, processing
units U including the developing unit D, the coating unit C and 10 so on
are provided with two tiers on the back side of the aforesaid delivery arm
423, for exanpl stabhonh8l andhthei dntenéacef skatkanpbf3, ARE BAckh&ide is
seen fromthe cassette station Si. That is, two developing units D1, D2-
are di sposed si @babjosi 82, hoaperfetm PEOTSSELREsPLpEPALARAC thsr WAt he
direction of arrangenent of the cassettes on the cas%ette itage 4?% W th
the devel opi ngWuWithpDa BRSifE FPHRE1OB/JBRrOSRESIRI RE AGYE!CPLNG, DGy

t hese devel oping units D1 and D2, two coating, .units .Cl.and C2.are vi ded
side by side wi Wﬁf?ﬁeWZOaBSaPFﬁﬁeﬁﬁilf‘gcﬁ?%ohegﬁénﬁr 8Re i‘i“&é‘. CPH&%&@n?é ly,
in the follow ng_explapation, the casset.t [ IS [ r ed to
as the front siﬂgfﬁﬁdktﬁ8 3|P5ﬁ8F%§£m§P§8 %nggékgpfgdb?gggg ?Hg Egg%gside.

Mor eover, on the left si . the processing units 25 U as seen fromthe
cassette statio%hgg? PEEQ§E§EP ate :

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
10 so on are provided with two tiers on the back side of
the aforesaid delivery arm 423, 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, D2 are disposed side by side in a direction
15 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 D1 and D2, two coating
units Cl1 and C2 are provided side by side with the
20 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
25 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



transfer nmeans MA which is structured, for exanple, to be ascendable and
descendabl e, novable right and | eft 100 and back and forth, and rotatable
around a vertical axis is provided to deliver the wafer Wanong the
coating units C, the developing units D, and the shelf wunits R Further,
the shelf unit RL is disposed on the 5 front side of the substrate transfer
means MA as seen fromthe cassette stati d80S1 side, the shelf unit R2 is
di sposed 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 32,

%ﬁyiﬂi;eécézlksfé’%é;?ﬁc i i FEF e A b eRiaBhe FRBDERY s R RIERLTE) (L
| s . oot ! .
cections 432 foPEbot bt qeLad G4 hy=R RbardaraE, W albnd £haSy 10,
making the Surggg?%gé %@gt ergﬂ%“&@&@?@??h hﬂi%EfD?hﬁhé thit Shell? and

R3, a delivery sec incfuding a delTvefy table for delivering the

wafer Whbet ween,f bes del i VIt nét Mk selthaucas et tes d adpdsedlomnthd he
substrate 20 transfer nmeans MA in the shelf unit Rl, and for delivering

the wafersW bet yegpt t §eqéranstre sapsfrete thensfeer haafssyat asns&8nwhi ch
MA!| be described |ater and the substrate transfer neans MA in the shelf
unit R2, and aprehmi gheechissettéostdBhohoslpeifle;nthg &heaffi gnienR2ofist he

-~ wafer Win the shelf unit Rl are

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. 32, the shelf unit R3

10 and the substrate transfer means MA are omitted for
convenience.

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

15 the wafer W, a hydrophobic section 433 for making the
surface of the wafer W hydrophobic in the shelf units
Rl 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

20 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 substrate transfer means MA in the shelf unit
R2, and an alignment section 435 for performing

25 alignment of the wafer W in the shelf unit Rl are
vertically arranged in the aforesaid shelf units R (RIl,

R2, R3).



vertically arranged in the aforesaid shelf units R (Rl, R2, R3). - 101

The aforesaid heating section 431 is structured so that the wafer Wis
heated to a predetermi ned tenperature by nounting the wafer Won a surface
of a hot plate in which, for exanple, a heater is enbedded, 5 and the

af oresai d cooling section 432 is structured,so _that the wafer Wis cool ed
to a predeterm ned tenperature by nountingthe wafer Won a surface of a
chill plate in which, for exanple, a therno nodule is enbedded. 10 In

expl anation of the aforesaid developing unit D based on, for exanple, FIG

35, in which the nunefi@l afdfds4ENOi&ESt Bn§UPecNEna4 SPi Dis CHBHelcfdZewhi6h has
a function of vacuum suction is provided rotatably inside the cup 441.

The spin chuck tH itshstwakdtirnedid thdetdd &6 cenpodd et antligedcendabl e by a
rai sing and | owering nechanism 443, and when it is positioned above the
cup 441, the viedmpenstiwredy wrwtt iy arharwafiéd whoxha wshtfade desari bed
| ater of the aforesaid substrate transfer nmeans MA. 20 Regarding the
delivery of théotafpkaty imevivedler f0r eexampler na dsdater dis | embedded, t he
spin chuck 442 on the upper sjide of the cup 441, to which it is

rel atively rai A f¥kgn3feresikd Qeingniedeionetdd 13 rewregtuspdnsehuck

442 side to the arm 451 by the_ 25 reverse operational sequences. The
nuner al 444 derfdidls 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.

10 In explanation of the aforesaid developing unit D
based on, for example, FIG. 35, in which the numeral
441 denotes a cup, and a spin chuck 442 ﬁhich has a
funcfion of vacuum suction is provided rotatably.inside
the cup 441. The spin chuck 442 is structured to be

15 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.

20 - 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

25 reverse operational sequences. The numeral 444 denotes
a discharge nozzle of a processing solution, for

example, a developing solution, the numeral 445 denotes



a di scharge noz
solution, the n
and t he nuner al

zl e of a processing solution, for exanple, a devel oping

uneral 445 denotes 102 a processing solution supply pipe,

446 denotes a supporting armfor noving the nozzle

hori zontal ly. The aforesaid di scharge nozzle 444 is structured 5 to

include a plurality of supply holes mhichﬂg{e arranged, for exanple, in
ev

di aneter direct
di scharged onto

di scharge nozzle 444, and the devel oping solution 10 is heaped up on the

waf er Wby half
devel oping so

ion of the wafer W and t €l oping solution is
the surface of the wafer Won the spin chuck 442 from

a

t he

a' pLatebgih eséPﬁ@ioﬁhgﬁbp§22p§Be§hﬁhdat§@|Hhh%&aﬁiMQBOf the

utton I1s fofrned. Further,

e coating unit C has al nost the

sane structuregagotbs feygbpotodnynatmPfovhRabeangl Bhkhaokz1eoating unit C,
ozzle 444 is Structured to.supply the devel oping solution

onto, for exanpheridonP@lDy.al nost close to the center of the wafer W and
tion is dropped onto the surface of the wafer Won the spin

t he di scharge n

the resist solu
chuck 442 from.

t he dirhehargeesaidl didehédde aodzilee 4ndsiist staluctivared s

spread over to coat the wafer Wby rotating the spin chuck 442. Moreover,
the proceSsi ng tni iscludeeasphurallivy ofosepplMabelygs whichowrein FI G 35,
unit D or the like is partitioned off fromother areas 25

t he devel opi ng
by a wall porti

10

15

20

25

anrangedndfarpaxempien Wil p gigmeter direction of the

wafer W, and the developing solution is discharged onto
the surface of the wafer W on the spin chuck 442 from
the discharge nozzle 444, and the developing solution
is heaped up on the wafer W by half rotating the 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, as 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 éuch as the developing

unit D1 and the coating unit Cl, and a delivery port



partitions respective sections such as the developing 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 DL at a position
corresponding to the arm 451 of the substrate transfer means MA. 5
Furthernore, air which is rid of inpurities, adjusted at a predeterm ned
tenperature, for exanple, at 23C as a coating tenperature of the

devel oping solution and at a predeterﬁ1néd“hunrd|ty is sent into
respective sections which are partitioned off by the 10 wall portion 447
and the partition wall 448, whereby these areas have, so to speak, t he

at nospher e Wh'C@4ﬁslsaﬂ¢ﬁﬁé§dlﬂﬁEﬂehwgml BPE GY- 4&?”8kyea£8 ple, in
FF&E , a

the partitioned processing unit U, € as shown

filter unit 15s&ahl§sptmyl&@dei@pfﬁgeﬁnibenypgef SE951£ESBe°f a”d the
at nosphere collected fromthe | ower Side of the proctessing unit Uis

exhausted to a gbaréssoddlsg toysheMarmhibe 8fpapt EHS§€P£téSt£§%§g§gced to

a filter device 449, and the air cleaned by the filter device
bl own out as doweafis ahng air through the aforesaid filter unit Fl into
each section. The aforesaid filter unit FI includes, for exanple, a filter
for cleam ng air, anBuwbkermoréenatalwhicampbitiddofesmptrisigggd, includes
a chemical filter to 25 which an acidic conponent for renoving al kali
' 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 which are paftitioned off by the
10 wall portion 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
15 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
20 449 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
25 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.



[ he air such as an ammoni acal conponent and an anine is
ggggg?egt:ug?ignefan, and so on. 104 Further, the aforesaid filter device
449 includes an inpurity renoving section for renoving |npyr|t|es,fa i
heating mechanism a hum difying nechanism a feeding section for eF i ng
the air, and so on. 5 Wen the chenically anplified resist, for exanple,
is used as the resist solution, it is nec ssary_to renove the alkal
conponent because a catalytic reaction dut 40 an acid which will be ¢ 10
described later is inhibited if the alkali conponent such as a trace o
amoni a-included in the air and the am ne generated froma wall coating

hes the aciBuothéhp tR6i sforssa{@ceilPedeligtlifbalfoa;fAFRG 42
ngfefﬁ. Ther ef or e, if I S necessary to prevent tﬁe alzaﬁl conﬁongﬁt from

ing into thimplewitypiagopingessttont FOEPREMSY AR dE PencE t he
g?géesging uni t i%&ipé??gﬁgi ;?%sed to prevent an e traﬁce o? Fhe alkgl
conponent from hewtingtseckahismsi aghamed Cheihganebhhh€sm, TRerakgi gl I
substrate transfer neans MA is the sane as the one shown in, for exanple,
FIG 23. 20 Thes§%#tion aker sfeading S3he satopnandiesonexnt to the processing
station , and the aligner S4 as an exposure section for exposing the
waf er Waoh which a W%%¢s¥h¢i¢hﬁmscﬁblhﬁdmp$}fmedecesﬂstQ fbe éﬁaﬁﬁieﬁe of
the interface station S3. The interface station S3 25 includes a shelf unit
R4 in which Clﬁlg'sprlbgceégsasst%‘? difis1st solution, it is necessary to

remove the 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

10 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

15 hence the processing unit is spatially closed to
prevent an entrance of the alkali component 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.

20 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 wﬁich a
resist film is formed is connected to the back side of
the interface station S3. The interface station S3

25 ‘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



(Chilling Hot Plate Processing station) 406 for heating and thereafter
cooli.ng the wafer Ware provided in 105 nultiple tiers and the transfer
armA for delivering the wafer Wanong the shelf unit R4, the shelf unit
R2 of the processing station S2, and the aligner S4, and is structured to
deliver the wafer Wbetween the 5 processing station S2 and the aligner S4
“and in the station S3, to transfer the maif% W after exposure to the CHP
process station 406 with a resolution reac n “of the resist being

i nhi bited, where heating processing for facilitating the resolution of the
resist and the 10 cooling processing for stopping the resolution reaction

of the resist amelpéplertidrs! an€XphandrhoBralr aPmexaBieqah ide g%gutfof
provi ded, for

“the interface station S3 like this, the shelf unit R4 iIs rov

exanpl e, on thethefvafedewwmeongfohelshexgmahetr kNG bAeksakde LHigegh from
the cassette station S1, and on the right side thereof, the transfer arm
A which is struefutke, pforessangl statohes2asanddahbeaangndesggndghlye.
novabl e right and left and back and forth, and rotatablée around a vertical
axis is 20 pro¥fdebrughered okesdeliGelP phocwafest Wt hetwdefi tRel udes, for
exanpl e shown in FIG 36A to FIG 36D, a hot plate 461 as a heating
section fbr hedTATTFENafe?t 19N o5 andhthe pliageen694asnd enothag section

for cooling 25 the mafeé Win a'grocessing roomwi th a carrying in/out
station S3, to transfer thé wafer W after exposure to

the CHP process station 406 with a resolution reaction
of the resist being inhibited, where heating processing
for facilitating the resolution of the resist and the

10 cooling processing for stopping the resolution 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

15 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 ana
back and forth, and rotatable around a vertical axis is

20 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 cboling section for cooling

25 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



port 460 fornmed therein, in which the wafer Wis first nounted 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 the wafer Wby a 5 transfer neans 464 to deliver the wafer W
to the chill plate 462 (FIG 36B, FIG 36C), and thereafter, the chil

plate 462 is noved to a side position of t hot  plate 461 with the wafer
Wnounted thereon to cool the wafer Wto a predeterm ned tenperature (FlIG
36D). Thus, 10 the heating tinme is controlled by the delivery of the wafer

W bet ween the h@ie@é@éﬁmﬂ@éda@QmﬁQfaEHkél(?Eéte36ﬁ22 kﬂehhiih%n%%ﬁggggreby

preventing an over-bake. The structure of e transfer arm S nme as

that of the subssraietédapsb®rthBanst Mp1gkeept1t Bgt 2By é§aﬁlggk45§ for
hol ding the wafer Wis one and that the arm 456 1S structur fo be

novabl e in the progettingopimrsemgengnthef chhel cpssett 82(henyvdlr gstion)
of the cassette station S1. For exanple, in the transfer armA a _
rotating drive 3epo$bhiddSon stinevhdwerabddg af guhdew28erawl p¢54 which is
provided in the Y-direction, whereby the arm456 is structured to be
movabl e ih t he tangfier theans i 64ctd odel ivebethsceatabl w BodtHesernuabl e,
and rotatable around the vertical axis. Mreover, the interface station S3
is spatially 2Blatestel ket y36Bs EROwn36®) Flahd 3PhendaEté&r, 38heit is

chill plate 462 is moved to a side position of the hot
plate 461 with the wafer W mounted thereon to cool the
wafer W to a predetermined temperature (FIG. 36D). Thus,
10 the heating time is controlled by the delivery of 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
15 arm 456 for holding the wafer W is ohe 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
20 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
25 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



partitioned off fromother areas by a wall portion 471, and a delivery
port 472 is formed in the wall portion - 107 471 at a position
corresponding to the arm456 of the transfer armA In the interface
station S3, the filter unit F2 which includes, for exanple, a filter for
cleaning air, 5 and when the chemcally anplified resist is used, includes
the chemcal filter to which the acidic onent for renoving al kali
conponents in the air such as the anmoni acal conponent and the amine is
added, the suction fan and so on is provided to cover the 10 upper side
thereof, and simlarly to the processing unit U, the atnosphere collected

fromthe |ower 47deatfa poeitHOBréazfespghagﬁgsﬁoi%h@xﬁéﬂshgg be the plant
exhaust system while a part thereof is introduced to a filter device 473,
and the air clcbheusbyrtammfAliter 15 device 473 is bl own out as _
down-flowing air through the aforesaid filter unit F2 into each section.
The aforesaid filterlBetheelnvgrfaceudestann Sﬁputhbyfﬁeﬁetlﬁﬁi%ﬁg%:gglfgr
SR b St P e Lo o sdehuto et aninahaih
8 P S A e PLEdeLer e temeratur e, o
feaction of (MedeRlals od Wil LeH WM 02 SO0 22, L IR 04, J00s ot
component for removing alkali components in the air
such as the ammoniacal component and the amine is added,
the suction fan and so on is provided to cover the
10 upper side thereof, and similarly to the processing
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 fb a
filter device 473, and the air cleaned by the filter
15 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 ﬁechanism, a humidifying mechanism, a feeding
20 section for feeding air and so on, and thus the air
which is rid of tﬁé impurities, adjusted at a
predetermined temperature, for example, at such a
temperature that the progress of the resolution
reaction of the resist is inhibited and that dew
25 formation does not occur, which is 10°C to 15°C, and
adjusted at a predetermined humidity is sent into the

interface station S3.



justed at a predetermned humdity is sent into the interface station
gg{u_ 1-08 Fur?her, inthe interface. station S3, a partition wall 474
partitions an area in which the shelf unit R4 is provided froman area in
which the transfer armAis provided. In the partition wall 474, a
delivery port 5 475 of the wafer Wis formed at a position corresponding
to each carrying in/out port 460 of the m@6€r Wof the aforesaid CHP
process stations 406, and in this exanple, tThe carrying in/out port 460
and the delivery port 475 are structured to be freely opened 10 and cl osed
by shutters 465 and 476, respectively, and the timng of the opening and

ing of the shutt&usthe@s, i47Ghies inarirlded it idr @, o Ids 88 on
Z%gélhgxt, t he operational sequence of the above- described é%bodlnent will
be expl ai ned. Fwasl,K 432A perhdtdaomsi ant azesf dn whdieh ¢tbe a3hedFei@ier R4
carries the cassette 422 housing, for exanplg, the 25 wafers Wonto the
cassette stage #91PEAYidpd waperaw asenalianwhicht hte taaaefee 424 by ikhe
delivery arm 423 to _he placed in the delivery section 434 in t he shel f
unit R1 of the PEOBtEEEssiHy Seanart iomhealhf 674 Wa sdel imefprpedtby t he
route of the spbstrate transfer neans MA -> the hydrophobic section 433
of the shelf un??é -tPﬁeWQEBEtWa%% framefleptnrapesimion t he cooling

section 432 of égfréQSégde&téoF%écﬁhgarrying in/out port 460 of the
wafer W of the aforesaid CHP process stations 406, and
in this example, the carrying in/out port 460 and the
. delivery port 475 are structured to be freely opened
10 and closed by shutters 465 and 476, respectively, 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
15 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 piaced in
the delivery section 434 in the shelf unit R1 of the
20 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 —> the substrate transfer means
MA — the cooling section 432 of the shelf units R —> the
25 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



25 substrate transfer nmeans MA -> the coating unit C, and after the
surface of the wafer is nmade hydrophobic, it is cooled to a predeterm ned
tenperature to be 109 subjected to tenperature adjustnent, and coated with
the resist solution at a predeterm ned tenperature, for exanple, at 23C in
the coating unit C. The wafer Wwhich is thus coated with the resist 5
solution is transferred by the route of_ thfoéfbgyrate transfer nmeans MA ->
" the heating section 431 of the shelf units - the substrate transfer
means- MA -> the cooling section 432 of the shelf units Rto be subjected
to tenperature adjustnent, and subsequently 10 transferred by the route of

the substrate tsabgeetedntanseiperatufie deljusdmentsCland bty ig, shel f
unit R2 -> the transfer arm A of the interface station S3 --> +the aligner

S4 to be exposedheThesiatesolnafiver athe eredsteemincd aruRiiAdAY, b5 the
route of the aligner S4 -> the transfer armA of the interface station S3
--> the CHP pro€¥3Bpdeat r6n23Us iof thérecadmeldgumit R4, in which it is first
heated to a predeterm ned tenperature on the hot plate 461 of the CHP
process station 406 ZRE WREEEalt whieholisd thusa cR@ tiede drittdr rilee tesaimgrer at ur e
on the chgll platﬁ 462 to be subjected to tenperature adjustnent. On this
occasi on, > si nceSPHBLpgP: fi bhaR@feried byathet renset né thensubstaateA from

the CHP process ion_406, the shutter 465 of the CHP process station
P trgﬁg%er means MR —>'€ﬁe heating section 4Jﬁ of the

shelf units R = the substrate transfer means MA — the
cooling section 432 of the shelf units R to be
subjected to temperature adjustment, and subsequently

10 transferred by the route of the substrate 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

15 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 46i of the
CHP process station 406 and thereafter cooled to a

20 predetermined temperature on the chill plafe 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

25 406 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



25 406 to which the wafer Wis transferred and the shutter 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 closed, and subsequently, predeterm ned
processing is perforned on the hot plate 461 and the chill plate 462.

Then, the shutter 465 of 5 the CHP process;ggation 406 and the shutter 476
of the partition wall 474 are-opened again to deliver the wafer Wto the
transfer armA, and thereafter, these shutters 465 and 476 are cl osed. The
present invention is characterized in that the 10 tenperature of the
transfer area oblate dalepf\Whki CHP pxobess shatdbingner,S4ned theskeating
section (the hot | ate 461) for performng facilitating processing of the
resol ution reacFPB£t6¥Stﬁ65ré§dsﬂ7ﬁsa§6jGébeedatandushbaeQQ@neugLure t hat
the progress of the resolution 15 reaction of the resist is inhibited and
dew fornation BSESehetméRedr Pregesakagpiis, perfabmet v0Cthe hBE. plate

Therefore, in th%f eé&nghe, the tenperature inside the interface station
S3 is adjusted aP1180dibhesehillgplake épp.prBeens thetshutues 465 prbvi ded

inside the 20 i r e station S3..1n explanation of the chemcally
anplifie resis?flS é SRR H ?*%?lﬂBAﬁpg gpe, thecshukterr 42psefi kbeudes

et oo ST SR ST ECRECREL oBoRLA' SEhL S0 SRR 22 L
wafer W to the transfer arm A, and thereafter, these
shutters 465 and 476 are closed. |

The present invention is characterized in that the
10 temperature of the transfer area of the wafer W which
is from 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
15 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
20 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 coﬁponent, a protective
group 482 for suppressing dissolution of the basic
25 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



25 resin 481 in the devel opi ng solution, and a photoacid generator 483,
and has a property that the entire area to be exposed is exposed with a
smal | amount 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 in 5 FIG 40B, the acid
483 cl eaves the protective group 482 <£fromitihe hasic resin 481 to nmake it
soluble in the alkaline solution by using thernmal energy by heating
processi ng. Next, the acid 484 cleaves another protective group 482, and
hence this reaction occurs 10 like a chain reaction. Subsequently, this
chain reacti on®¥BO81BBpRACEYYeo0l i ng processing, and thereafter, as shown
in FIG 40C, a predeterm ned attern is forned in devel opi ng processi ng by
renoving an ar ea'mW&ﬁhbé‘EéﬁeElﬁél g6l EepAsthe fark axampleoast sSdOWNS iby t he
chain reaction.F#g Fl&% 40A to.FIE% 40C, the nuneral 485 is a substrate,
the numeral 486° 18- a*P8si 80 acidg?PhelPudeRerakgd fxom whskpbAtaArdd a

pr edet er mi ned |.S rmed. In the resist. like this, since the acid
484 which 20 @glté%%‘r‘eg%}f e%lggyg{;h%xg??)‘&ﬁreaagt ghSEleESFaI 98t shpwp in

resol uti reacgt@n e Cct ] c N e rptective group,h 482
fron1theq%asic $£§Tn4%§i)£ﬁ%r%%$€s§é% %%%%&?%tépﬁ Bg?g?cgﬁgeeﬁ 8§Bré?§

al though the prpgHheeRe i BadiOW-eLONEYET . B RIKESSLNGoPRERL Of £RE

alkaline solution by using thermal energy by heating
processing. Next, the acid 484 cleaves another
protective group 482, and hence this reaction occurs

10 like a chain reaction. Subsequently, 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

15 by the chain reaction. In FIG. 40A to FIG. 40C, the
numeral 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

20 is_generated by the exposure acts as a catalyst, 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

25 resolutiqn reaction depends on the temperature, and
progressing speed becomes considerably slow at the

temperature which is lower than room temperature and at



25 resolution reaction depends on the tenperature, and progressing speed
becones considerably slow at the tenperature which is |ower than room
tenperature and at - 112 such a . tenperature as does not cause dew
formation, for exanple, about 10C to 15C, which nmakes it possible to
inhibit the progress of the resolution reaction. Therefore, by transferring
the wafer Wafter the 5 exposure through t1i® transfer area the tenperature
of which is adjusted at about 10C to 15C, as descri bed above, to the hot
pl ate 461, the progress of the resolution reaction of the resist during the
transfer can be iphibited. Incidentally, the reason why a 10 cooling _
tenperature of PHEDWAT EPMPRIrAtUERR RPFafoPsr nategause dew formetion,t dorause

dew formation is'thaﬁ ungniforn%gesolugion proogress and devel opi ng |ine
width occur duS*8BPife 2PPHt489 aitq Hed Tnt MkEs tife posssibdte (tohe

acid near the surface. thereof) being 15 absorbed into the resist solution
i f dew wat er d#giéglttgﬁ?hgréﬁf?ﬁﬁeoéftﬁﬁerﬁép MUhPNHERBCLARNLhi s exanpl e,

o ! "B 00e5S" Mok RsoBes | SHCEARYARLSANE" S Sl B Lt
ool i g pt ocessr HE T abe T ek 2 e heaE e R B o e S 11
plate 462. TheyHeEr'i¥V d0jebrée 4DUSHLBLLCEBTEEd MPC, as described
above, to the hot plate 461, the progress of the
resolution reaction of the resist during the transfer
can be inhibited. Incidentally, the reason why a
10 cooling temperature 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
15 absorbed into the resist solution if dew water adheres
to the surface of the wafer Ww.

Here, in this example, thé 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

20 CHP process station 406 to make it soluble in the
alkaline solﬁtion, 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

25 predetermined manner in 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



25 predetermned nanner in the CHP process station 406 is transferred by
the route of the transfer armA of the interface station S3 - the delivery
section 434 of the 113 shelf unit R2 of the processing station S2 -> the
substrate transfer means MA - the developing unit D, and the wafer W
under goes devel oping processing in the developing unit D at a
predeterm ned tenperature, for SemamWe,hﬂ23easthecoM|ngtemmrMUre
of the developing solution. Subsequently, the wafer Wis transferred by
the route of the substrate transfer neans MA --> the heatlng section 431

h t 10, t f t he cooling .
ection 432 of PRELESREF B2 Pe NG Brhoeiaid: Sre o ator g A - > the
del i very SeCt'OQuﬁgﬂrQEet@§aﬁg%EE PRy P.R ateénf ég@éver ah?IAZ in

whi ch the wafer Wwhich is tenporari 0 a pr
tenperature andahg thenwaeakeq had@r%%@efd%@l%ggnfgeg%c%%% %é;' 34 [ ghyr ned

back, for exanple, into the original "cassette |very

section 434. | ndekelppeagsahfg Bt ati anpSedetRemiaker t\%?%ra%gt&%ﬁs%‘fe' y
sent to the delivery section 434 of the 20 shelf wunit an

transferrgd by ekempdeteaef 28t as/aqeéltcctw@t@h@hp‘els&@&r@rbﬂ%e the
vacant cooling section 432 of the shelf units R1, -> the vacant
coating unit C devellhpingcanluhdahing section 431 of the shel f units R1,
R2, R3 -> the vacant cooling section 432
Subsequently, the wafer W is transferred by the
route of the substrate transfer means MA —> the heating
section 431 of the shelf units R = the substrate
10 transfer means MA —> the cooling section 432 of the
shelf units R —> the substrate transfer means MA — the
delivery section 434 of the shelf unit Rl —> the
delivery arm 423, in which the wafer W which is
temporarily heated to a predetermined.temperature and
15 then cooled to a predetermined tempeiature 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
20 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 R1l, R2, R3 —> the vacant cooling section 432
25 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



25 of the shelf units Rl, R2, R3 ->the interface station 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 --> the vacant cooling
5 section 432 of the shelf units RlL, R2, R314* the delivery section 434 of
the shelf unit RL. According to the above enbodi nent, the wafer Wafter
the exposure is transferred to the heating section through the transfer
area which is cooled to 10 such an extent that dew formation does not
occur, which nfikasipp $BEsPh| theosbehdnueithR4udinf tihei tiptelr fadevel opi ng
line wwdth. That is, the wafer Wwhich is exposed in the aligner S4 is

transferred to PHBTARRtFAG™ & ivaram slayrelopimaidinitrilheat tihmmsfer area,
cection is conePEAFE=EAInehebIPRe st (F AR R e Lo B
occasion, the t Shperd: SPREET SRALS RineRer R30St (ARt AT 0 such an
brogress ot tne-tEiBh 272 82 CEnB bneTE bRalr B s Ree ReDIST at the
tenperature |'k§eihbéryt§§c9189r@§§ 8k the sALPECHALY RgSOlution reaction

of the wafer Wis al nost
According to the above embodiment, the wafer W

after the exposure is transferred to the heating
section through the transfer area which is cooled to
10 such an extent that dew formation does not occur, which
makes it possible to enhance the uniformity of
developing line width. That is, the wafer W which is
exposed in the aligner S4 is tranéferred to the heating
section through a predetermined transfer area, but the
15 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
20 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
25 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



25 inhibited in the transfer area. Therefore, when the wafer 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 Wwhen
transferred to the CHP process station 406 progresses to the al nost sane
extent. Thus, since heating processing isbgerforned for the wafer Wof the
same 5 condition at all times, the above rkbkdl uti on reaction progresses to
the al nbst sanme extent also in the heating processing, so that variations
in developing |ine width can be suppressed and the unlfornlty of

devel opi ng I|nesmkggglgﬁn4ggeepgggigg&eéorgggkq%r Pgr éhls xa w@?smce

the CHP process station I'S provi inthen t he

transfer area ofrhhgrelte@etoSthe- EHﬁhgrggggﬁngtaing 996’ a?giﬁggggrg

interface station S3. Here, a capacit Intérface s

conparativel y 1gostRé! gimbbanshhat eptehie %R&@SSéﬂﬂcétﬁééé’{h 2, and hence
the transfer area of the aligner S4 --> the heating secfion becones

narrower, so thprocésssngdyﬁnpégﬁoﬂﬁeaofoEIEhethh%eirﬁnékeﬁhérggmﬂ'th an
atnnsphere adjusted with high accuracy the tenperature and humdity of

whi ch ar €5 adj ustendibioeras allcbsmes MbthevabovenreBelubishl 2e8cstighi On 53,
since the partition wall 474 partitions off the CHP process station 406
and the transfepregnegsé¢s oheethd alhest thme axeantnabbbchint BRet ransfer arm
Als provided Igeégfgg processing, so that varlatlons in developing
line width can be suppressed and the uniformity of
developing line width can be enhanced.
10 Further, in this example, since the CHP process
station 406 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
15 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
20 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:~arm A from each other, the
area in which the transfer arm A is provided is less
25 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



25 influenced by the hot plate 461 of the CHP process station 406 in terms
of tenperature, which makes it possible to facilitate tenperature and

humi dity 116 - adjustment in the interface station S3. In the present
invention as described above, the shelf unit R4 which includes the CHP
‘process stations 406 in multiple tiers may be provided in the processing 5
station S2, as shown in FIG 41. In thirs ekb@ple, the aforesaid shelf unit
R4 is provided on the right side of the back side of the substrate _
transfer means MA as seen fromthe cassette station S1, and the shelf unit

R2 is provided ggphg@mgggtiﬁiggetgﬁgggEaC%n%Fékékgréaéstructured so t hat

the wafer Wis Ivered byt rat ans MA between the

shel f units R2 and @ﬂ’tﬁ@dpEQQEPEhgﬂ@§§?i&Nwé§ E%Eg%%% %.E&%Fnt he

e
delivery section 434 of the shelt unit and eac pr ocess 'stdati on 406

of the shelf ungheR# QMiEhR41§hFEﬁn§B@iuaég?%h%f&?QEE%BE%EEa%%a%Hgégon S3.

The shelf unit R4 is, for exanple as shown in Fl artitironed off

from other areagobyihhfuleliplepeiti8Nmi§lbeapdodeheMerit Eﬂ%t?r6%%s§389483
are formed in the wall portion 481 at a position corresponding to t he

arm 361 o8 the stiationt 82frassérowneansrivh.and.at1@ tIPDS| &k QppLe! regeondi ng
to the arm 456 of the transfer armA, and the delivery ports 482 and 483
are structuredaforbeafideshglbpenttd Badisl pgedilipdsbut thesright snde485,
respectively. of the back side of the substrate transfer means MA as
seen from the cassette station S1, and the shelf unit
R2 is provided on the left side thereof, and it is
10 structured so that the wafer W is delivered by the
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
15l 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
20 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.
25 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,



25 I n each CHP process station 406, the filter unit F3 which includes, for
exanple, a filter for cleaning air, when the chemcally anplified resist
is used, 117 includes the chemcal filter to which the acidic
for renmoving al kali conponents in the air such as the ammoniacal conponent
and the amne is added, the suction fan, or_the like is provided to cover
the 5 upper . side thereof, and the at nosphet®’colH ected from the |ower side

i s exhausted, while a part thereof is introduced to a f

ilter

conponent

devi ce 483,

and the air cleaned by the filter device 483 is bl own out as down-fl ow ng

air through the saLauesal Syl Lot 41308 QLGN 0 Gection, The

I NC es an Impurity renovi

aforesaid filter device

n

; . . . i 1 di i . i S a
removing i npuri tbgondnthedt PEnBREHRGNIaIRa18 Q%H*q§&¥ﬁﬁgquﬁgﬁ€§ﬁ§%r whi ch

feeding section for feeding the air "and so on, an

is rid of the ignehi hseghandmaendat8d donpondn@delndf HHE
predeterm ned humdity 1is sent into the. "shelf unit R4,

R

efsatatad%d[a,nd a

makes |

‘possible to prenensuekkahi iangosponget 9 ikieo NsgPiridviiGiddted tddver aa. 20
Further, the shelf unit R5 in the interface station S3 includes shelf

sections $n nul uppee sidesthepeofipkand the waiesphere Hoandetseherdmhe

wafer Wis transferred fromthe aligner S4 to the CHP p

rocess

station 406

of the shelf untheRiowgndstiile shekkhanisteR; while a part thereof is

introduced to a filter device 483, and the air cleaned

by the filter device 483 is blown out as down-flowing

air through the aforesaid filter unit F3 into each

10 section.

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

15 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.

20 Further, the shelf unit R5 in the interface

station S3 includes shelf sections in multiple tiers

for making the wafer W on standby when éhe wafer W is

transferred from the aligner S4 to the CHP process

station 406 of the shelf unit R4, and the shelf unit R5

25 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



25 is provided at a position which is accessible by the transfer armA
Also in this exanple, the tenperature in the interface station S3 is

adj usted at such a 118 tenperature that the progress of the resolution
reaction of the resist does is inhibited and that dew formation does not
occur, for exanple, at about 10C to 15C. The other structure is the sane
as that of the 5 aforesaid substrate procekkd ng-apparatus, and the
structure of each of the shelf units Ris-the sane as above. In this
exanple, the wafer Wafter exposure is transferred to, for exanple, the

i i f A, _wh it
vaits for the trangratire Ehar bht BpoBkebitol B BesBiidon""si o i on
406, and is trapshetisd 6@ enlredsigtniiped EPi RLRIREY %}ﬁt 180498 Py the

transfer armA. Here, since the tenperature in the intertace station S3 is
adj usted 15 at abewatiOF 86edShott Becual eFoY 6 Qet,rﬁ%sﬁ%ﬁ‘ﬁdflof(‘%%the

aligner S4 -> the hot plate 461 with the resolution reaction o e resist

bei ng i nhi bi t ed15°G herdky othleaneiti@cithe-cunis’ ¥HE tdank AU AP the
processing. 20 Next, another exanple of the present invention wll be
expl ai ned>wi t h agbresate $ubstfatd3prodessEng44ppakatubi,saaabedinent,

I nstead of adjusting the tenperature inside the interface station S3, the
wafer Wis traptfectedefobneadle afi ghersBélfounhheshit iplahe same as

above.
In this example, the wafer W after exposure is
transferred to, for example, the shelf section of the
10 shelf unit R5 by the transfer arm A, where it waits 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 S3 is adjusted
15 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.
20 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
25 461 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



25 461 of the CHP process station 406 while a gas which is adjusted 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 armA which is provided in the interface station S3 for
transferring the wafer Wbetween the processing station S2 and the 5
aligner $4 includes, for exanple shown-in IG 43 and FIG 44, two arns
491 and 492, and the upper arm491 is structured to be an exclusive arm
for transferring the wafer Wafter exposure to the CHP process station

406, and the | m 492 is structured to he an exclusive 10 arm for
transferring thg$§é%§#gbyb5F8§5189p8 utBe F§MSthe processing station S2 to

the aligner S4. A gagnsgﬂggyeégﬁ%gggmé %rforn% F£%&$§A;9§ﬂg$f' adj usted at

a predeterm ned at noSpheré on € é® on the arm

91 i i ded 1 rsSi t " r «.arm.491. _and a barrier
glatgs gggv;os %?gggﬁg?ngngﬁgggégtggfgé?eg%ggggﬁeSap%éﬁe%%?ﬁ? &g¢ring

at nosphere. frophél @ukag ﬁnbét%één“@ﬁér8¥%ﬁé§9&ﬁ§tE@a@@ohhggl8W§r6§E”‘492

i's provided under the wupper arm 491. 20 The gas supply section 4 isin a

shape of ,5for sxaginee s& {haluguk| neer, eaAflp2bt 86BeH tA Fhe.bagk ,gurface
of a base table 452 (back surface of the arm 451 in a novenent direction)

by a supportingFREm 496 swo ahat @9Tiandl ap20paAENgneuahpee 4%R RHQVided

wth a structured to be an exclusive arm for transferring the
wafer W after exposure to the CHP process station 406,
and the lower arm 492 is structured to be an exclusive

10 arm for transferring the wafer W before exposure 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

15 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.

20 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

25 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



25 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 120 enough size capable of supplying air to the larger
area than the wafer Wsupported. on the arm451. In the gas supply section
409 like this, the gas, for exanple, air which is rid of inpurities and 5
adj usted at a predeterm ned tenperature, fl&0 exanpl e, such a tenperature
that the progress of the resolution reaction of the resist is inhibited
and that dew formation does not occur, for exanple, about 10C to 15C and

' 1, di ' ' f .a 10.filt deyice 497 through
o gas Suppl y pi SECUBH S EL L VoaBe BHRPOL Pubb I Re Sit %ﬂf%;lﬁﬁi%l%gga; “Gfeld
: I . ' ilter
Gevi ce 407 | nol hien LA, bSEe Ol SUARLYCURl 68 B a P8t 45 Tioving the
. i ties. heat i 1 . A ani o g
sonti on CFor foedi ngtherariaa s EEb1S BUELibhy W09, TERANENIE) ErePGHslY

plate 493 is sefoi Oekaisld, DO SEEEis2PAR 6 OhpGPYEEERYahle | arger area
than the wafer Wsupported on the arm 492 in order to prevent the gas

suppl i ed 20 fr cadjbetgdsats uppdyedecsininéd otehperh tarent eothexumpee, W hel d
on the lower arm492. In this kind of enbodinent, the resolution reaction

of the resist hsuchyaprenpessosrédeciasethbepragreshi 6h theadpssiadian such
a tenperature that dew
reaction of the resist is inhibited and that dew
formation does not occur, for example, about 10°C to
15°C and at a predetermined humidity is supplied from a
10 filter device 497 through a gas supply pipe 498,
whereby the air is sent 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
15 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
20 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

25 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



25 formation on the wafer Wdoes not occur when the wafer 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,
whi ch makes it possible to performuniform processing while suppressing
the occurrence of uneven 5 devel oping. =1 n ki s exanple, as the gas supplied
onto the wafer W an inert gas such as nitrogen, a m xed gas of air and
the inert gas and so on can be used besides air. Further, the arm 491 for

I
LT Soeten ng L%, e ek kedBoB OReULE ERY BRGUERK SE4:he!REe' BT,
provi ded on the yeegéséléf t rélgslge%ogungt;%t S T TH TR

structured, not to e Integrally attac e trans er-arm

separatel y proviggébtedbewd bcRbhekES inBb¥sEB§e9€6 ggkeokmeuﬁ@ESEmVVhe'd
on the arm 491, Further, this exanple in Wis transferred

with the gas adpﬂé&édsﬂigawHiEdeéﬁFﬁtégglnéeﬁHéra&éﬁﬁréﬁbﬁgo§uﬁﬁébgﬂ
thereon and the aforesaid 20 exanple in which the tenperature of the
transfer farea déeselépisgcontrolled may be conbined, in which case the
wafer Wafter exposure can be transferred to the CHP process station 406
whi | e further inhibi fTnnghibeexpmpyeesasothehgasesapplied obazet iche of the
resist.

be

wafer W, an inert gas such as nitrogen, a mixed gas of
air and the inert gas and so on can be used besides air.
Further, the arm 491 for transferring the wafer W after

10 exposure may be provided on the lower side and the arm
492 for transferring the wafer W before exposure can be
provided on the upper side, and the gas supply section
409 may be structured, not to be integrally attached to
the transfer arm A, but to be separately provided to be

15 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.

20 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.

25 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



25 In the above exanple, the tenperature in the 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 noisture adhering to
the wafer W Nanely, the acetal -based chemically anplified resist has a
property that it requires a humdity of about 45%in the resolution 5
reaction of the resist, and the resol uti ot22acti on hardly occurs when
the.hum dity is not enough. Therefore, by lowering the humdity inside the
transfer area to, for exanple, 20%or less to obtain a low humdity

condition the i 0 | ch | oper, thap 10 that of the air, and by
nmeki ng t he mafgggbgaé¥?l%ﬁ§¢é¥ CO?BFongEgtHQﬁ amguadepdr MPhEYUTEME, t he
noi st ure amount ng .t w de smaller than the noisture
anount adheri ng ?ﬁgfﬁﬁémg e?h i g%r%?':ﬁaWéi§5fEﬂ?eﬁF??ﬂkr@#ﬁﬁ@nterface
station S3 aft X h rogress of the resolution
reaction of thgé?%ﬁfg%ﬁ% n héﬁ % %i%% g?ge?aBF9perFK EBAtréte, it may

e St 7t oo sipied e BABATE VT AN oLANE LS LGB L the

filter device i's supplied | he 1n ace
gas supply sectieact$h A6 the ﬁ@ssl@@ppéﬁ@dtﬁativewfuw&grface station S3
or the like, air, an inert gas such as trogen 5%% 5tRhe air

and the inert MHEdEyKbéKUfEIWMéhtkhé“%ﬁhl&@%f0¥§rmotneﬁ@@@ﬂfanSfer area of
the wafer W the

Therefore, by lowering the humidity inside the transfer
area to, for example, 20% or less to obtain a low
humidity condition the humidity of which is lower than

10 that of the air, and by making the wafer W wait therein
for more than a predetermined time, the moisture amount
adhering to the wafer W is made smaller than the
moisture amount adhering to the wafer W whén it is
transferred into the interface station S3 after the

15 éxposure 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

20 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
25 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



25 tenperature control of the transfer area and the control of the

noi sture anmount adhering to the wafer nay be perfornmed in conbination, in
~which case the 123 higher uniformty of developing |line 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 installed not 5
only in the interface station S3, but alsol2hside the processing station
S2, but when the tenperature and the humdity in the transfer area between
the aligner S4 and the CHP process station 406 are easy to change, the

' i ; h f
Gl arly when PhaReFanbPEoERER o€ RBRLERIng, TaBrcheatal Rl %Z?Zrable to
[l th 0] ' t dit is
more pref or abl SeratEATpefp@bboRndBrplrkRs LB FREATERNTLIAN Phactltn

nvent i on descr pgedngbougisBnoaf be FArkRbeqhaR it ey be forrred on the
surface of the wafer Whefore coating the resist, 1nstead of the

hydr ophobi ¢ processi fge tR® mgea&abgysttak&tio%nw% Rl et '191'%tfa'l|l@d $idtor med
to prevent the reflection ich occurs on the lower side of the resist in

20 exposuse whesnlpeinhenecght¥reapei stadibaskst, batUsedo ihdhibleihe N the
‘present invention, the substrate is not |imted to the wafer, and nmay be a

gl ass substratepfocesalhgqstdtmoyssat Busplagn Ahedeémpebadu@boﬂﬂd the
according to the present
humidity in the transfer area between the aligner sS4
and the CHP proéess station 406 are easy to change, the
resolution reaction of the resist during the transfer
10 progresses similarly when the transfer time is shorter,
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-
15. 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
20 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
25 invention, the substrate is transferred from the

aligner to the heating section with the resolution

reaction of the resist being inhibited, which makes it



25 i nventi on,

section with the resol ution

makes it - 124

wi dth. (Sixth enbodi nment)

the substrate is transferred fromthe to _
reaction of the resist being inhibited, which

possi ble to enhance the uniformty of developing |ine

5 the gas the tenperature and the humdity of which are adjusted is
supplied fromthe gas supply hol es 494-of 124he gas supply section 409, but

as shown in FIG 45, an

aligner to the heating

In the enbodi nent shown in FIG 43 and FIG 44,

i nert gas may be supplied froman inert gas tank

501 which contains nitrogen and the like toward the wafer W10 on an arm

h (bl ast 503 of. pl
section (top coé§%§99g83681%§8§+§%t9%%??8£§8§5h5§0é§SéF89'8§&P3ag§§ﬁzaﬁ i%
FIG 45, to corgegpgnd to the shape of the tweezers 491, and may be

(tweezers) 491

provi ded, as shown In FIG 46,

shape of the wa{gix¥¥% ERbH@iméntigtured like this, it is prevented that

hydrol ysis of a resist occurs due to noisture in

to correspond 15 to a circule which is the

t he

air during the transfer

of the substrate coatfdtiet BmbbAemeAsi ShowANdnt bak.t 19 Bakt @k .r @90l ution
is 20 influenced by being united with oxygen in the atnospheric air.

Incidenta |y, ttketgapethé utempatatheehaiidthy Ramidheyi 8€rhgas Hr¥ be

controlled as shown in FIG 43 and FI G 44.

10

15

adjusted is supplied from the gas supply holes 494 of
the gas supply section 409, but as shown in FIG. 45, an
inert gas may be supplied from an inert gas tank 501
which contains nitrogen and the like toward 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

20

25

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 suppliéd as described
above when the wafer W is transferred from the resist

coating unit to the heating processing unit, so that



25 Further, the inert gas is supplied as described above when the wafer W
is transferred fromthe resist coating unit to the heating processing
unit, so that 125 - the gas can be supplied efficiently. The disclosure of
Japanese Patent Applications No.2000-24221 filed February 1, 2000,

No. 2000- 38509 filed February 16, 2000, No,2000-137509 filed May 10, 5 2000
and No. 2000- 133304 filed May 2, 2000 rhcl&aﬁng"specification, drawi ngs and
clainms are herein incorporated by reference in its entirety. Al though only
sone exenpl ary enbodi nents of this invention have been described in detai

above, those 1, égI%%ﬂlﬁéigﬁg?fiégI%fffgggég%fppreciated t hat many
[ 0

nodi fi cati ons are poss eint exenplary e ments without materially

departing fromthe moweldilsRAGYHUIES o AFhPHIYEEY a88Se Rf Am)fi?é't’ $on. |
Accordingly, all such nodifications are intended to be Tncluded within the

15 scope of thiNe.i2000r014Q21 £il28 FeBrANAYY 1., AC0PSINGE 0 RIONSSEd NY
apparatus, conprising: a reaction i.nhibiting section for performng
processi ng of ifdliedi Febgupryggléss 20003 NesA0N0-ABFHoRaEiiad My agesi st
for a substrate coated with the resist and exposed; a heating section for
heating bhe suB$00avad Poe2899ed 3i33 0vhe ideak tMayn 2 ,nHIG0C i ivgelartitripn to

specification, drawings and claims are herein

incorporated by reference in its entiréty.

Although only some exemplary embodiments of this

invention have been described in detail above, those

10 skilled in the art will readily appreciated that many
modifications are possible in the exemplary embodiments
without materially departing from the novel teachings

and advantages of this invention. Accordingly, all such
modifications are intended to be included within the

15 scope of this invention.



progress the resolution reaction of the resist; 10 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 devel opi ng
processi ng section for performng coating processing of a devel oping
solution for the 15 substrate cooled in the cooling section. 2. The
apparatus as set forth in claiml, whereimé¢he feaction inhibiting section
inhibits the progress of the resolution reaction of the resist by cooling
the substrate coated with the resist and 20 exposed so as not to cause dew
formation. 3. The apparatus as set forth in claim1, wherein the reaction
i nhi biting secGddMonhibits the progress of the resolution reaction of the

resist by naklng an a of noisture adhering . to the 25 substrate coated
with the resistand péfgg?re}otastr?alﬁre?cestsﬁé}g é%?paﬁ%ﬂ{s’ofc%rsjﬁﬁ%g ‘adhering to

t he substrate when the S bstrai S . tr errs t 127 -
i nhibiting section. . eﬁ'ugc appara lubsltalsagg % (JT' qh Port gfal n@ \C/%#erei n the
reaction inhi bii NG SAGH QfF MRAS g o otﬁﬁea i 1uie @dhering to

t he substrate han the amournt "of the moisture adhering to the
substrate when rteié%tsllb@lstafatae s itdansderd edid ddhe Jeadd o dmhidd ting

section by supplying a gas having a humdity lower than a humdity of air
in an atnmospherg&sist and exposed;

a heating section for heating the substrate
processed in the reaction inhibiting section to
progress the resolution reaction of the resist;

10 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

15 substrate cooled in the cooling section.

2. The apparatus as set forth in claim 1,

wherein the reaction inhibiting section inhibits
the progress of the resolution reaction of the resist
by cooling the substrate coated with the resist and

20 exposed so as not to cause dew formation.

3. The apparatus as set forth in claim 1,

wherein the reaction inhibiting section inhibits
the progress of the resolution reaction of the resist
by making an amount of moisture adhering to the

25 substrate coated with the resist and exposed smaller
than an amount of moisture adhering to the substrate

when the substrate is transferred to the reaction



in which the reaction inhibiting section is placed. 10 5. The apparatus as
set forth in claiml, whereinthe resist is a chemcally anplified

resist, the resolution reaction of which is progressed by an acid produced
by exposure. 6. The apparatus as set forth in claim1l1, 15 wherein the
reaction inhibiting section controls an extent to which the progress of
the resolution reaction of the resist isianhibited according to an area
of the substrate coated with the resist and exposed. 20 7. A substrate
processi ng nmethod, conprising the steps of: perform ng processing of
inhibiting progress of a resqlution reaction of a resist for a substrate
coated wth alPBiPIt1iRAdSESHISBd: 25 heating the substrate subjected to

the processing, of inhibiting.the progre t.he r | ution reaction of
the resist to 6rogré§§ ke §8Fyﬁﬁoﬁ%Fe§%F%%nlgfc}%i%é%f the resist;

cooling the heated sybstraf s DA, 408 1 REAGLLS Al dr @30l on

reaction of the resist; "and rformng coating processing of a devel oping
5 sol ution for h A6, ¢oglred L3URSLLRLEe 8anlhengEtROdHas ss@lsthr@rlkh in claim 7,

wherein in the reaction inhibiting step, by “cooling the substrate coated
with thecgresisky@lder than the amount of the moisture adhering to the
substrate when the substrate is transferred to the
reaction inhibiting section by supplying a gas having a
humidity lower than a humidity of air in an atmosphere
in which the reaction inhibiting section is placed.
10 5. The apparatus 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.
6. The apparatus as set forth in claim 1,

15 wherein the reaction inhibiting section controls
an extent to which the progress of the resolution
reaction of the resist is inhibited according to an
area of the substrate coated with the resist and
exposed.

20 7. A substrate processing method, comprising the
steps of:

performing processing of inhibiting progress of a
resolution reaction of a resist for a substrate coated
with a resist and exposed;

25 heating the substrate subjected to the processiﬁg
of inhibiting the progress of the resolution reaction

of the resist to progress the resolution reaction of



exposed so as not to cause dew formation, the progress 10 of the resol ution
reaction of the resist is inhibited. 9. The nethod as set forth in claim
7, wherein in the reaction inhibiting step, the progress of the resol ution
reaction of the resist is inhibited by naking an anount of nvoisture
adhering to 15 the substrate coated with the resist and exposed snall er

t han an anount of noisture adhering to thesg substrate when the substrate is
transferred in the reaction inhibiting step. 10. The nethod as set forth
inclaim7, 20 wherein in the reaction inhibiting step, an anount of

nmoi sture adhering to the substrate is made smaller than an anount of

noi sture adher FR§ €6StARE substrate when the substrate is transferred in

the reaction inhibiting.step, by,supplyin s havi.ng.a.humdity 25 |ower
than a hunidity of 5OP RTINS Pﬁégﬁ& SUPSTERES PRl e NS ¢ ng step.

Chont e Method23938ks! 8! BnkN BRI Tk [ont 2acthghet thE Leslist; and

chemcally ain| r esi e resolution reaction o

progressed by an agi.¢RHAdUCEd Y 8PS sstdg ArSUbsihaleRnecessi ng
appar at us, conprisi%g: 5ra hggtinglgéc??%S Fgr ﬁeating a subgﬁpgfe exposed

in an exgosuresgeqtieR ok exposbodetheusdhshiate coated with a resist to
progress a resolution reaction of the resist;
8. The method as set forth in claim 7,
wherein in the reaction inhibiting step, by
cooling the substrate coated with the resist and
exposed so as not to cause dew formation, the progress

10 of the resolution reaction of the resist is inhibited.

9. The method as set forth in claim 7,

wherein in the reaction inhibiting step, the
progress of the resolution reaction of the resist is
inhibited by making'an amount of moisture adhering to

15 the substrate coated with the resist and exposed
smaller than an amount of moisture adhering to the
substrate when the substrate is transferred in the
reaction inhibiting step.

10. The method as set forth in claim 7,

20 wherein in the reaction inhibiting step, an amount
of moisture adhering to the substrate is made smaller
than an amount of moisture adhering to the substrate
when the substrate is transferred in the reaction
inhibiting step by supplying a gas having a humidity

25 lower than a humidity of air in an atmosphere in the
reaction inhibiting step.

11. The method as set forth in claim 7,



a transfer section for transferring at |least the 10 exposed substrate to
the heating section with the resolution reaction of the resist being

i nhibited; a cooling section for cooling the heated substrate to inhibit
the progress of the resolution reaction of the resist; and 15 a devel oping
processi ng section for performng coating processing of a devel oping
solution for the cooled substrate. 13. Ty apparatus as set forth in claim
12, wherein a cooling section cools a transfer area of 20 the substrate
bet ween the exposure section and the heating section so as not to cause
dew formation to inhibit the resolution reaction of the resist. 14. The
appar at us as set fomhieredclthiemresistudshér ChedpRildivn P35 4 8ghs suppl y
section for supplying a gas having a hum dity |l ower, than air to a transfer
area of the séﬁ§ﬂ§§tetﬁétW@éﬁlﬁﬁgoéxﬁﬁéﬁFéo§e8Figﬁl§ d eh&TREEESRE 130

section to make an_anou nnistgre adhering to the substrate when the

t of
substrate is tPInéflefé P%oéﬁgedh dt iTAG SEEST

ing Ssecti'on small er than an anount of
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supplying a gas the , tenpenf Wednd Gonwidityy of MHtdie re@died to a
in an exposure section for exposing the substrate
coated with a resist to progress a resolution reaction
of the resist;
a transfer section for transferring at least the
10 exposed substrate to the heating section with the
resolution reaction of the resist being inhibited;
a cooling section for cooling the heated substrate
to inhibit the progress of the resolution reaction of
the resist; and
15 a developing processing section for performing
coating processing of a developing solution for the
cooled substrate.
13. The apparatus as set forth in claim 12,
wherein a cooling section cools a transfer area of
20 the substrate between the exposure section and the

heating section so as not to cause dew formation to

inhibit the resolution reaction of the resist.

14. The apparatus as set forth in claim 12, further
comprising:
25 a gas supply section for supplying a gas having a

humidity lower than air to a transfer area of the

substrate between the exposure section and the heating



face to be processed of the substrate while the 10 substrate is transferred
fromthe exposure section to the heating section by the transfer section.
16. The apparatus as set forth in claim15, further conprising: a
tenperature regul ating section for regulating at 15 |least either of the
tenperature or the humdity of the gas supplied fromthe gas supply
section to the face to be processed of thesubstrate to inhibit the
progress of the resolution reaction of the resist. 17. The apparatus as
set forth in claim12, 20 wherein the resist is a chenically anplified

resist, ther | ion r i on of wh
by exposur e ESO tJ_O?‘l toe%% eo ano amouln%h Ifs m%rl%%ru?fseseaddheb in aCI (fi‘l pr OdUCEd

substrate when the substrate is transferred to the
heating section smaller than an amount of moisture
adhering to the substrate after exposure.
5 15. The apparatus as set forth in claim 12, further
comprising:
a gas supply section for supplying a gas the
temperature and/or humidity of which is regulated to a
face to be processed of the substrate while the
10 substrate is transferred from the exposure section to
the heating section by the transfer section.
16. The apparatus as set forth in claim 15, further
comprising:
a temperature regulating section for regulating at
15 least either of the temperature or the humidity of the
gas supplied from the gas supply section to the face to
be processed of the substrate to inhibit the progress
of the resolution reaction of the resist.
17. The apparatus as set forth in claim 12,
20 wherein the resist is a chemically amplified
resist, the resolution reaction of which is progressed

by an acid produced by exposure.



