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SUBSTRATE PROCESSI NG APPARATUS AND SUBSTRATE

PROCESSI NG METHOD Background of the Invention—54%+—0w—__

Field of the Invention The present invention r

o stbet 136" iraceins Eonarit v "ans o b

processi ng nethod for perfofhin. coating process !
of a resist solution or devel oping processing, f ofi59159+
exanple, for a substrate 10 such as a sem conductor

waf er, a glass SUBSTRMTE fP®OESSTNGUINGENRSHA AND
di splay, or the like. 2. Description of the Rel ated

Art In a photolithoSUBPIRAPE OPRSCES SIHGEMPTAOGHSS Of
fabricating a sem conductor device, for exanple, _
resist 15 coating processing of formng a resist film
on the surface of a wafer, exposure processi ng of
exposi ng the waf erBagk : 0 @.l gntn?zg t he
waf er,, devel Qpi n processing o evel opi ng

exposed wiR&Ld Qfathey Inyemtden ng and cool i ng

rocessi ng,before the coating 20 processing, before
gnd after%PﬁePEfﬁﬁ?Gréqﬁgﬂﬁ&ﬂﬂlﬁﬁlaﬁﬁﬁjﬁﬁtQHSQhﬁirate

[ [ d the like are perforned.
SuchEePseashdc SPPaRdrd ol mn sybEedadie prashssing method
' bREL Y [ th .ocessing units are |
ni 1195 P eamnaty basTil BAERRsRiPEr BN Ay o5y et Solation

eV, BB B 0 b

devekaphngsphogemsicBaductor wafer, a glass substrate for a
liquid crystal display, or the like.
2. Description of the Related Art

In a photolithography process in the process of

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

successive processing.

Generally, the coating and developing processing

L
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i s conposed of a |oader/unloader section for carrying
a wafer into/out of the coating and devel oping
processing system a processing section having a _
coating processing unit, a devel oping processing unit,

"5 a thermal processing unit, and2the-1ike and
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performng the majority of the aforesaid wafer
processing, an aligner outside the systemfor

subj esdtgn the d’@ﬁnﬁésé@ ofxé’ofé‘éﬁep/”l?ﬁfc?%éigg’esé‘ggig‘ﬁ] for

i nterflace. section, provided adjacent

Pr oCesdt Mg fP 4 | SN 0L ATy Al IBET ehd 080 L1 fg! %%gr&é‘xgeloping

the waf er between the processing section and

al i gnefocelieing hey s@de) 4 PIISEESERY ddct bs KOMAP%
and devel opi ng processing system 1n order to prevent

i npurddédteing yntodss S ime yoit j A eeds Do B epid@ed Siddeunit,
15 wafer, air cleaned by an air'purifier or the like
is supplemhlaprimessinogiumit) randtithé heikeaindpantorming
devel opi ng processing system while an atﬁospherg
i nsi e Mea Iazaktih o farthel s ngs antd syast e prso@edsirsg ecin
wher ehy. the waf er can be processed in a clean.
condid}igher mtikdaidie svs temifor suhieetimg the wafer to
exposure, a chenicalhﬁkfnplified,resist is used. The

S

chenCHITE Q9993 1513t RIS W1AEIacpRgAfeion, provided
=, 1) SR PSSO e (e, o
éi;ggg%ﬁgg??¥gﬁqg%%qgﬁﬁﬁhg%%%gg%y1&&9%%%%é§%fgh 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’
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 éxhausted,
whereby the wafer can be processed in a clean.condition.
Moreover, to realize sensitive exposure, a
chemically amplified resist is used. The chemically
amplified resist has a basic polymer insoluble in an
alkaline developing solution, for example, and an acid
generator, and obtains high resolution by causing
polarity changes in an exposed portion and an unexposed
portion by the use of a catalytic reaction of an acid.

In the aligner, a circuit pattern is exposed in a
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portion by the use of a catalytic reaction of an acid.
In the aligner, a circuit pattern is exposed in a 3
resist filmby using a mask, and an elimnation
reaction is caused to a protective group which
protects a hydroxyl group of the basic polyner by the
acid produced at this ti me. ThePeafter, the wafer is
5 transferred to the thermal processing unit, where
the catalytic reaction of the acid is accelerated to

. re
qui ckess itdte fillnMplatisdhg eAGid 8, ndER (ﬁﬁlt]ﬁer eéy

baki ng) which is heating after exposure

t he eqaessicdbmdrst icausddoroXamtdtedtsi VB W £oh rbrotects '
10 the al kaline devel oping solution. The wafer is then

transt diydepxyd tgreugpevd apiendayiacqssliyagertiiy @l 408
portion which is made soluble is renoved by the
develpgipdugesolatt itdris whswesby Thepratitee, citheuiva feat tier

is obtained. 15 In recent years, however, exposure
techﬁé]a@@;feirrxed/\momhs éermalt procsserimey wEte) argife the
is used i.s heing developed to forma finer and nore
precF?@a&WFéﬁlFeaﬁéﬂpérﬁf &he e tife ansgharated o
shorter. i,s used, it is confirnmed that

i npuﬂ“ﬁ &H‘P&Ptz‘@q é\?actsl@eh bys ngo%/dé}ﬁ)s“oﬁr@sure
subs n i ch have been
|n3|3%$$%%3n%%§%%fa% ﬂe oL FHPRSNEE 1o dhereby

f or mhie0RxQbskhe RS %brc m&ﬁgtern pe éﬁdﬁie in
s Sﬁér et &F BRS,

when t he urities a e fo

Occaih@nana&&ﬁ@SHEQeléﬁlﬁ@p%%ﬁﬁ QB% 25Tﬂét%§fgr'§sn9hen
R

exposed, and thus a drop 1 n yiel
transferred to the developing process1ng unit and the

portlon which is made soluble is removed by the
‘ developlng solution, whereby a prec1se circuit patter
is obtained.

'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 beaﬁ with the ehorter wavelength
is used, it is confirmed that impurities at molecular
level such as oxygen, basic substances, ozone, and
vapor which have been insignificant so far exert a bad
influence on the formation of the precise circuit
pattern. Specially when the impurities adhere to the
wafer on the occasion of exposure, an appropriate
pattern is not exposed, and thus a drop in yield can

not be avoided.

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

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

case,néthec@Cddhé e deRCEhe ai8Her WINGEr FAYEESsENGN2BEE the
in the formation of a slightly soluble surface (ayer

and tiee | ohecledit haDf ddbebefoedi ispahdpphoptPatBebecause the
elimnation reaction of a protective group depends on

t he taipeitdel®,coma susreikpadiviesheachahbyoxygen.
anplified resist causes the elimnation reaction of

the produbtiaeidgsrodycadcatathei timeaofi erpoburkehas high
acid, for exanple, even in the state of an ordinary k

15 t ARt ¥e . Bnd dionee shewe asnewerabizabidnt yeaction
that the elimnation reaction progresses during

trandfiErh Rasin syl angeenivaysesdpaingrhhe transfer of the
deformation, the. .deterioration of reproducibility,

and 995 ke IPEFOAS) FaSGeh Tha Asie def &%‘T%ﬁ‘ c?’fhiCh
' L1y, . h i till.roo or
oo N L RS TEL Sy 85 LGB B
: | i system
Pt ik e AR Gand Une U hE! TR 02 e U TEEMe pattern.

Mor eomed et 36 A &3n GUERSE Ao\ gpes ﬁf&ﬂ@@@i&@egrg'é?. depends

processi ng section and the exposure processing~section
on the temperature, and some kind of chemically
amplified resist.causés-the elimination reaction of-thé
prodﬁctive base by a catalytic'reaction of the acid,
for example,-even in the state of an ordinary
temperature. Therefore, there is the possibility that
the elimination reaction progreéses during transfer
before PEB, which causes pattern'deformation, the
deterioration of reproducibility, and the like.

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

Moreover, the wafer comes and goes between the
processing section and the exposure processing section

via the interface section. There is the possibility

that the neutralization reaction of the acid or the
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via the interface section. There is the possibility
that the neutralization reaction of the acid or the 5
elimnation reaction of the productive base occur
after exposure as descri bed above, while the acid is
not produced before exposure, and consequently the.
condi ti ons of an atnosphere ifiside the interface 5
section denanded before and after exposure are
different. Thus, the formation of the optinmum

at nosghisinh dtoifort hee£ONIHA | O Ve thLod@ELival b8Ee occur after
exposure in the interface section is demanded. Sunmary

of thexposamd iam ddbsdniled] exbowd, tiei D ecrat aé My ent i Rt

is to provide a substrate processing apparatus and a

substpraducast desisie erpisoce  grab| consequenehy i tige |

fine inpurities at nolecular |evel fromadhering to A

substGarELtSias &f an vatirgspiterdieins ide e Amtéeface

obj ect of the present invention is to provide a

substSeAte Py standy hnkare rndmlfter sexpesure are

processi met hod capabl e of preventing fine

i rrpurqsltﬁ%gfeo{’ct o [FBUG - ar hee FOrmatdmina @ife ey O(tjiﬁleﬂ‘;m ¥

substr.at uch a wafer or.the like and individually

20 céﬁ@F%ﬁﬁFﬁﬁ’giﬂbéﬁﬁﬁfﬁ)‘4 Fbsth dthe rianes deter e

and I interface section to prevent

acid e@{#eog: %thfclﬂ}h,ee plg} erfr?rgqeefgoercﬁhﬁrbrﬂs acﬂ?}“?r_féecf‘i ke.

Still another object Wé’éﬁ HESY f;{]%eqmi gp is to

provide a substrate _ a 25 _

substrat e A GRS HAMEHY praat & D ertPERVIH NBrovide a
substrate processing. apparatus -and a substrate
processing method capablé of preventing fine impurities
at molecular level from adhering to a substrate such as
a wafer or the like.

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
controlling atmospheres in substrate routes before and
after exposure in an interface section to prevent acid
deactivation, pattern deformation, and the like.
Still another object of the present invention is

to provide a substrate processing apparatus and a
substrate processing method capable of improving the

uniformity of developing line width in a surface of a

substrate and between substrates by transferring the
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uniformty of developing line width in a surface of a
substrate and between substrates by transferring the 6
exposed substrate to a heating section while

inhibiting the progress of a resolution reaction of a
resist and perform ng 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 eppoge@r 96BSErage 06 @ RURELNG! €edBHon while inhibiting
characterized by conprising a | oader/unl oader section

for caneypnggrése sfibstredelutiohoveaoctibheosyat easiat and
processi ng 10 section having a coating-processing unit

for aperfesmingoheanigng poacesgihgl themet he substrate,

a devel oping processing unit for devel oping the
substrat e, Ta ahtainl theratesesadgdunbgetss,t becomtling to the
processing the substrate, and a first transfer device
for CRFPSFRE 1RECRLIRR /s a2 CABLLRGoABUt dBFelaplRgaPragessing
processing unit, the develqging processing unit, and

the tPESHER, pFRteRsih@ (ivTtemnfornperfarBing FPahing and
havi ng_a fecond transfer deﬁice for hra sferring t he  yed
Subst 5T 8L aR P RYSTFIS Y ot BePUBEHT ALReapr oEHaEARGerize
secti [ gne jecking_ 2Q.the substrate.

o exabs e ETs fd X loadhs ARLERARDIS A FHP°LattTing
suppl ¥ 89s @Ps £ PLE ﬂﬁ@o}5h{h8f'eﬁgrggggemsthQPQéeQEgng

an exhaust neans tor exhausting an tnosphere 1n the

inteféé@@iéﬁcﬁé@ﬂnénaab&@@iﬂ?_ﬁfoé8§§ih§y§h§81fb? at. least
provi ded. Incidentally, the thermal 25 processing unit

'incluﬂ@fmﬂn@e@té@@tﬂﬁ@cﬁﬁﬁhn@nuﬁhé,s&bstrate, a developing
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processing unit for developing the substrate, a thermal
processing unit for thermally processing the substfate,
and a first transfer device for carrying the substrate
into/out of the coating processing unit, the developing
processing unit, and the thermal processing unit; an
interface section having a second transfer device for
transferring the substrate at least via a route between
the processing section and an aligner for subjecting
the substrate to exposure processing; a gas supply
device for supplying an inert gas to the interface
section; and an exhaust means for exhausting an
atmosphere in the interface section in a casing of this
system, is provided. Incidentally, the thermal
processing unit includes a heating processing unit, a
cooling processing unit, and a heating/cooling

processing unit, and the like. Further, the processing
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cool ing processing unit, and a heating/cooling _
processing unit, and the Iike. Further, the processing
7 section may include other processing units such as
an extension unit for making the substrate wait and
an adhesion unit for supplying a predetermnm ned
processing solution onto the"substrate in order to

-enhance 5 adhesion properties of the substrate and a

coating solution. The aforesaid supply of the inert

gas tgedtFon inderimerudedtRer bﬁré@@sgﬁ%‘;er Pty S6¥hCEs an

and exhaust of the atnosphere in the in ace

sect i extdys idte ittt Sia KRG St 8 abhiSs t £ 4€e e4DY 3hn&f an
impurities such as oxygen and vapor fromwthin the

| nt erddives aCtimit ool ddEp pinY enapeedéfettned processing
atmosphere inside the interface section in a clean
condigadlon. idGo e erite ysubisier atckn ein corddr i tpushidagsSet 0

the substrate is suppressed, 15 whereby the substrate

i s prastesian quapantiessplcthe |sybstfaterand ta esoating
adhere to the substrate when the substrate undergoes

expoéﬂ%@“ﬁ%ﬂbessing, the inpurities absorb energy of
exposure, and as a

g
Fesul t, ¢ N AR [ Gutel o f oTh0 AT pesaeradthe
ita ' , b Q.S i [ Al ntain
P S TG e 9 e LT exnaua
( ' ' fu . ure r.ocessin
1Yot ML S RIS LS

af or eS8 dhdtNHdarderab1d tHE Felth Pof Vg irities such as

processi ng sol ution used in the coat’lng an
- oxygen and vapor from within the interface section and

the maintenance of the atmosphere inside the ihterface
'section in a clean condition. Consequently, the
adhesion of impurities to the substrate is suppressed,
whereby the substrate is processed suifably. 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
not performed suitably. Accordingly, it is important to
maintain the interface section, which the substrate
passes through immediately before the exposure
processing, in a clean condition. It should be
mentioned that the aforesaid inert gas is an inert gas
for a processing solution used in the coating and
developing processing system, for example, a coating

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

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

and organi c substances, for exanple, nitrogen gas,

argon, neon, or the like. In the_present I nvention,

the system nmay conprise: 5 d'ga§ supply device for
supplying the inert gas to an area having at |east

the thermal processing unit and the first transfer

devi ceolut idie, L esSgdy BEEtcONEaimiwy bk PFER}Shoisture,
nmeans for exhausting an atnosphere at least in the

ar ea.and diyamiorsgs thsewp) yeaf étempe) tnPeBogdh Ogas,
the processing section in addition to the interface

sect i rgorenalgas, tdre theerolbdke of i nmpurities such as

oxygen from within the processing section and the

mai nt enancE dihe tpreesenpspheert Lo dehe heypremensy ngomprise:
section in a clean 15 condition, resulting in
supprésF S UHP e e ofo¥ HRUPRHPRT tike irexthegas to an
substrate. Especially after a coatin filmis forned

on t HEF SRS ahd /3Rt SR thhrEna P%‘Eﬁﬁ%‘fzﬁ% ypit and
h [ . ' j I ti t t adhere to .

the SUf BBy AR ® i et deet S d et blon;

I | ' he erf.orne _
| rodtS o1 S e D Ml oy AT S Sl Teheye o
Henceyeddie iremielarda i mpurities fromthe surface of

the substrate in the.processing section is. inportant.
I nci dent althe #fdiupiiy tAGPpNErdr dafe "BYePE @2 into the .

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

processing section, it also may be supplied into an

area other than the aforesaid area in the processing
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processi ng section, it also may be supplied into an

area other than the aforesaid area .in the processing 9
section, that is, an area where the coating processing

unit and the devel opi ng processing unit are placed.

Further, in the present invention, the system nay

conprise: a gas supply devi ce f of supplying the inert

5 gas to the | oader/unl oader section; and an exhaust

means for exhausting an atnosphere in the

| oadeydatiliadainaxecitd Oran Afr S PEdc RO0¥Eat Ph§ Optdeessing
t he | oader/unl oader section, the substrate can be

mor e e eaid iy detdRshinky proved S i thes sH6hpBsced.
oxygen by supplying the inert gas thereto and

mai nt ai ni Muitteer patierthel mreelwensethvontion, atheéeapstem may
condition as in the interface section and the area in

t he pramesisiatg sears cupple doatcegf andsuppky opg nghe inert
processi ng system 15 described so far may conprise a

par t igdsort Qltdree lagdanjunlagder rect hwsphand am exlaust
interface section fromthe atnosphere in the

pr oc &&ANFy fICgxpuStHing @ 13 ¥NTPhe e elfayh®ave a

the Stad i st sty "Sect on-and ¢ he beth“'e?”

' f ' . he. transit, '

Shutter ol RS HESY YT ShEni HB EBer Peater dpbfoader
and QAeQ:St%:onBy tq{eV'SQ.Lk{}Q’t]{TJFel r?rk;@%o gcéégfsle_cgg :I?%oe%ected'

processi ng dection e partition plat

25 abvf i ioePfs ddie A SRNES eo} r‘éﬁﬁﬁlfrfﬁg the inert

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

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

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

reveffe t t itk f th JRaihen ' g
|tohe pr oceiékg?l:]@g é?ec%%%n%nﬁiﬁgg?%%?f g%%t sect |’or?%ér#c#bvmmg
keep tie trin@Bphspeniny tie 1Hé epiRELL 5661 | £R8-
The reason 10 wh?qfhelg%sition g? t he traA%??tgﬁﬁﬁ@ngreely
i s | ioperethg aand hel g ti10e Praneit npdPe By eghé Nshb€ter,
processing section is that the substrate i's never
t r ansfher reftht i exatrl yod raperey aiibp whdertidasubderate is
area in the processing section, that is, an area

havi ifplivenashthetyeen prive clgstengfame tsemididimeand the area in
devel opi ng processing unit to the interface section.

Fur t FSRROCeSE ke Sacdsian, iwivieh ioan preverysttre meyual
conpr,i se another partition plate shutting off the _

at nosPH&E SEENRe A S Atmpspherem It dme ragessing

31 or St GEHL NS AR SRR Vb KRR fidre

1 NSl Al A0 0% JCLINGL 0. N6 SUBSTLALS, PEtYREN o con

the area | pr OC_ESSI ng se A !

| anar b elessc o, 00 GBACTN ALY na o
the partition plate in the area in the processing
section is that the substrate is never transferred
directly from any area other than the area in the
processing section, that is, an area having the coating
processing unit and the developing processing unit to
the interface section.

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

close.
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af oresai d another transit opening to freely open and
close. - 11 The aforesaid provision of the partition
pl ate also between the processing section and the

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

| oader/unl oader section in the partition
plate_make..it possible to suppress the interference

of the atppspheres in.the progessing section and the
Ioader/unlggﬁe?%gﬁﬁ§?bﬂ Bﬁaeﬁﬁﬂﬁpapﬁ sber pastdtdrreplate

10 ' L ion. E ially,
ahen STRS Bere e SEGRRFr ot BorhEh, aadeehhy |

[ [ I fl f the.relatiyel .
il AP FEE AL, SeotlSo it Rl P BaBE, Bel transit

i nt . ; . . byt
s her LR RIS SREELOE, bOr DAEY FOLFTna ERkT B pRFate
In a-BéﬁﬁébnC@W@'éféﬁhiﬁnghéh#fo&@§s§ﬁ§e§%89}85 ﬁnd the
impurities to the substrate Ts suppressed. Tn the

coat | Iea it/ eV PPt NPt DERS $h nghéy§5§ﬂtﬂ8ﬁ0§>h9€g f8ke it
far, it is suitable to clrean. at least a 20 part o '

the gpomsiihbes etexhapisitess byhé hentshpeséndeass 8pd send

the sane as the inert gas to the gas supply device

agai mtiidepldeesa dheussooéss hrg asaespbrr &nd the

exhaust ed by the exhaust neans in the gas supply

devi ckoadgriumloarder speticm arduteinbeimn@uptedétehmined

inert gas 25 newy required, leading to a reduction in

t he phgre 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
in the processing section is maintained in a clean
condition, and thus the adhesion of impurities to the
substrate is suppressed.

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

the inert gas.

In the present invention, the system may comprise
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per f 8r PEE

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

provi sion of the tenperature regulating nmeans nakes
it possible to maintain the atnosphere in the coating
and devel opi ng 5 processing systldn to which the inert
gas is supplied at a predeterm ned tenperature,,
whereby the processing, transfer, and the |ike of the

substl ¥eped chive BEHITI] hddhs FIPSAIANG And I°

predeterm ned tenperature.

pr eseRinpeé@ireOB s ithd S.E¥e gay.ef ehal! grbt}_% ibi€of the
pressure inside the interface ™ section be set rower

t han tiehpepatager @ dgudiadd niditeatls taies e g 89@ ¢o
setting of the pressure inside the 15 interface

sect mainkaier theaa tilos phietes Ume thesicdatiiiy aild @R&feloping

can prevent the atnosphere in the interface section

f r ompirooessgngnsystted dloi ghdich MhrCcdaneatpetis s supplied at

processing for the substrate .in the aligner is _
sterabned feapgredatrer, niwhed elynihehgrece2@ing,

In the present .invention, the pressure inside the

inteFFégéf§éctP8ﬁ ¥h¢ Bdkeeof| Sher subsirate aesder e

inside the area in the processing section. The =

af or BEATATUEH: tRgtHBF AkROSPhELE: 8t kel predetierminesce

sectkgﬁ Egﬁgﬁrghan the pressure inside the area in the

25 pr00533|ng Séction can prevent the atnosphere in

the Moreover, in the present invention, it is more

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

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

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

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

hi gheirs trgim tdihddl €5 Wi igisd @l 'é@&?iéﬂi "irp%ﬂ?{c

section. The aforesaid setting of e pressure insi

the anasstinatid @IycRRSSi GiEas lané Haheiaddathd he \J@rlety
pressure inside the | oader/unl oader section can

preverfi subistfdtewprfoddss iaigrisphaierdngedle ddte the variety
| oader/unl oader section into the area in the.

pr oc efsisvpsdentticopradessd,ng siam |t Ipertfornal dhoMably .
predet ermi ned atnosphere is maintained in the area in

t he proces¥iriiesoctinorhheapr esenthubn et icu  dthe q:ﬁressure
" substrate proceSS|ng .can _be perforned suitably. -

Fur t H@Sdtiee then aned dnedder preraasing santiqy evgurte set

i nsi area |n the processi ng section ma be set
Iome?”th ST (R @F@?SPEQ($¥%HQ?(£QQ|¥Qf /unloader

he d | it in

Phe BPeceRnngtulct FRREsaTd apbradal Blseha Ee:t%?{;z;ﬁégnsme
gessi

ovior e eha Tor 8 BrSeee it BB R st e

uni t redshhe develePithe RLAGRSYuRd dYddr %@Et&r %}’%%1 Prevent

at noSpheres in the coating processing unit
the flow of the atmosphere inside the loader/unloader

section into the area in the processing section. Hence,
similarly to the above, a predetermined atmosphere is
maintained in the area in the processing section, and
thus the variety of substrate processing can be
performed suitably.

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

Accordingly, the coating processing unit or the like in
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devel opi ng processing unit fromflow ng into the area.
Accordingly, the coating processing unit or the |ike
in 14 which the atnosphere is controlled nore
severely than the processing units such as a
predeterm ned atnosphere is_maintained in the thermnal
processing unit in the area, and thus coating
processing and devel oping 5 processing which are
nost'inportant in this coating and. devel oping

procedsialy then dmmaspterereis scoitidVied méhe €83¢+8Py than
and devel opi ng processi ng system described thus far,

t he priesprardsssinde i scanialy as a getedéghaniid@natiesphere
pressure outside the coating and 10 devel opi ng

pr oceissimRglgysined 1By tde tilrrndie prasses ing i wsidein hehe
casing higher than the pressure outside the coating

and AR 0FNsY thuge eoAtin s \egessinge snd bdelve kipimg

the flow of an atnosphere outside the coating and - = .
dev e RFAGHF Hi6k d8ichy akips maf b n]E"éPQlﬁéaftta'sj;Ihgth-‘sﬁ j@pating and
revent ed. Therefore, the contam nation of an -

B o SRIE ORI RIS AT (i SaHOTRASS (Fak a1y

processed the rel.atively.dirty atnosphere outside
the coat i n]gygnhc? FRA @chr %‘é%ls‘?%ﬂ’%y%{%?ﬁ%%hn%esys’tem

suppr, bed tm%mf%LbeJHfg &Qé&ﬂ}ré r}ﬁl£{c?esst r?elsng%jfng is

out si de the coat i ng ‘and devel‘opi ng pr 6CESsI hg

meanss dth e RIS $HAn R3S rad Qa0 Wﬁ%&&%ﬁf&&{l@i@&%nd

devel opi ng "processing systemis insta
exanpleteldpifigP pRPTese inds i tent] €8 %@Q"E‘inﬁh%gse pressure

present invention according to another aspect : _

proviideside dthet icag iagd hdefhedropiligh e @Resdiird) diftide 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
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 thaf the pressure
outside the coating and developing processing system
means the pressure inside a room where the coating and
developing processing system is installed, for example,
the pressure inside a clean room.

The present invention according to another aspect

provides a coating and developing system, which is a

system for performing coating and developing processing

provided with: a processing section having a coating
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system for perform ng coating and devel opi ng

processing provided with: a processing section having

a coating 15 processing unit for at least formng a
coating filmon a substrate, a devel opi ng processing

unit for devel oping the substrat a thernmal

processing unit for .thermally proceSS|ng t he

substrate, and a substrate 5 transfer device for

carrying the substrate into/out of the. coating

pr oc @soicegsuimgt untite foev eltodiess tprivomsisiqiga asdtinganfilm on
the thermal processing unit; and an interface section

for @ subséraitey ehdeyeiopriatg pricressiog et vigen t he
processing section and an aligner for 10 subjecting

t he §@U§t1|°@tl@gt &hex pubsta aficoc és sihggmalnginpeessing unit for
casin and characterized in that a first thermal

pr oc 1w PrPSIeStSH@tgrré:Ihey Sblt@&?@éﬁeng angk & Phstaate

bef ore exposure, .a first. transfer device for

U andFansIRG DRY1EEn L0t e U ey CARSETAF & ddthRfout of

e Ui BopRu B8 BRSNS shhcesssng

devi G& i +f OG oy 2RSS §he! lt Goudiy! n%l G rﬁa(pa%s Wrterface

are arrénge At e n ace sect 1“on, dd%

1 1S onS Wl ¥ rdRuiree o ?{gaj-,‘ﬁ%'%br&f‘%?ﬁ Ve e

an area 20 before exposure

pr ocessiveen thiel proeckianly seotiilcd SRl adﬁ\él%dé“r tihe
interface section, a first exhaust nmeans for

exhassibijegtang ah&ospbemeaW@ tte expRd Ul ProcBHROTY  inside

a second gas supply device for supplying the inert

gas tbeacasieg,28ndf tharecyesuzedndn thatha deioetd thermal

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

unit and the second transfer device in the interface

section, and a second exhaust means for exhausting an
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unit and the second transfer device in the interface
section, and a second exhaust neans for exhausting an
16 atnosphere in the area after exposure are

provided. Incidentally, the thermal processing unit,
the first thermal, processing unpit, and the second
thermal processing unit include a heating processing
unit, a 5 cooling processing unit, a heating/cooling
processing. wunit, and the |like. Further, the

pr oc esgiaspheas iion they anew|afisemtdigro puoe esse nyravided .
such as an extension wunit for nmaking the substrate

wai t el dentadiasi drheairditernal puggessing aunit, the first
predet erm ned processing solution onto 10 the

subs iR ln RIARES TN R HHHee anthdierseropdrthesmabf
the substrate and a Qoatiqg?solution. According to the

pr es@HOGEAFIMY LG AnHade i digafcn$ REFIPSS HYI unit, a
supplying the inert gas to the. area before exposure .

oy DBt it inlfy G @ ARG ARG P AdES S ing

at no re in this .anea before exposure_ by the first .
exhausqetrfeé—’lﬁlsd, t|rhr§epulrji el'es?‘élﬁgﬁlegé ifg@ﬁoc\éﬁ(prEFCtlon may

can %Jl%r&aveagcel{egg;maémr{eaﬂ%ﬂ{sg REIP L SXPAIU Eaion

and the area exposur e can mal ntai ned Th a

cl ean GQNdidyl %ki@fﬁ”%%ﬂ%r&ﬁ@ VALTS % r il 6 unit

transferred in a cl'ean atnosphere from ating
procemy RGppIvEd Ate|pr RRItEEn MRP P Scedd DEESSI N idh onto

exposure processing, whereby the adhesion o

| Mpurtihe esibsardie pirevardead. tEspanimde Yadlds Bon tpkoperties

substrate on which a coating filmis fornmed is 25

subj et dade subsdtriatye protessigatingmaeldtsesnare apt to

According to the present invention, in the

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

adhere to the surface of the substrate. Moreover, if

impurities adhere to the substrate when the substrate



adhere to the surface of the substrate. Moreover, if
inmpurities adhere to the substrate when the substrate
17 undergoes exposure processing, the inpurities
absorb energy of a | aser beam and so on used in
exposure, and as a result, there is the possibility
that the exposure processing islhot perfornmed
suitably. But, by 5 maintaining the area before
exposure in the interface section, which the

SUbStﬁﬁ&€r§6§§eéxb@é@ﬂghptﬂﬁggbih |ythgeaﬁbﬁrggges absorb
exposure processing, in a clean condition

substépéeggasrbg pPaoeesEeEmSHhHABLY on! is8R04hdeRBosure, and
nentloned that the aforesaid inert gas is an inert gas -
10 foasaapreseBBLnghéﬁéUisOﬁhéSpdsbﬂb&h@t?oﬂhhﬁgtﬁedexposure

- devel opi ng processi ng system for exanple, a coating
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sol utpoocessing dés ehopi pgrfokmetdosniaablg. gaButptby
contai ni ng oxygen, noisture, and organic.substances,

for dﬂ@h@t@lnmgrb@enaga@ bafgua empoaurer ihhehkei kﬂterface
15 Mboreover y supplying the inert gas to the area
afters%&%h%ﬁréw%ychh%g%e%@h§t§a§esgppS?Sdéhroeghndmmedlately
exhausting the atnosphere in this area after exposure
by'tﬁ% g%%%hﬁh%xﬁ%ﬂg uﬁ%aﬂ§°°?ﬁ§laﬂealafPe?léiﬁo§9néltlonr
can tained in clean condition,simla

t he 2€h%r%€p%%¥%?% %%%0%%r%roﬁgﬁﬁegaFPﬁtﬁﬂéﬂ a.]}lt should be

h.f
oot t et tonddPthd Snd PEE LU nEECaRa it (B dpert gas
an actshig s ssi?% Qﬁi&k%é dﬁ@@? YAt ﬂe antln?eand

impurities ad eres ubstrate af exposu

pr ocessémop By | pf&@b@éﬂﬁ@séygtgﬁ "BthéﬂﬁﬁﬁfePf t88ating

area after exposure in the interface
solution and a developing solut;on, and a gas not
containing oxygen, moisture, and organic substances,
for example, nitrogen gas, argon, neon, or the like.

Moreover, by supplying the inert gas to the area

after exposure by the second gas supply device and
exhausting the atmosphere in this area after exposure
by the second exhaust means, the area after exposure
can be maintained in a clean condition similarly to the
area before éxposure. Especially when a chemically
amplified resist which forms a_circuit pattern on the
substrate by a catalytic reaction of an acid is used,
the acid is deactivated if impurities adheres to the
substrate after exposure processing. But, the aforesaid
maintenance of the area after exposure in the interface

section, which the substrate passes through immediately

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

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

| eading to suitable performance of the subsequent

devel opi ng processing. The inert gas is supplied to

each of the areas by the i ndrrvi dtfal Jas supply devi ce,
wher eby at nospheres -5 peculiar to the respective

areas can be maintained in - the areas before
expopirévaitd tid elc RKRRSHE i vat 168, tIeadPBed! tdlsuitable

at nospheres can be maintained in the respective

ar eagpert farnsanan b ashes Ui yediea € deveEdo iy préde@ssing.
inert gas having a tenperature |ower 10 than the S

t enper at urehefindwet igees tigasuppl bed stppbacll &F thdeareas b
first gas supply device, or may supply the inert. gas -
havi rnghea irgiwidugen groncaIpp Y | dev e deserdisd atmospheres
claim15. Wien the first gas supply device supplies, ‘
for B WX the nerpeclyte Mreay can drelimaintained in
tenperature to the area before exposure, the second

gas Suiplareafe RO GHRENEN AR ATt A CHRASWEE a
tenperature. |lower than the ordinary tenperature, . ,
wher oby t HELNGE TR AT AT Rt SRRt §2 1CaR o (ial Rhpined

. ; _ el .

Eepoc I TR PRI T At G < P i Ly device
. h fent i

resi %ﬁaar oasgut %l? gﬁ)ﬁ%t ¥neftChak %%vg.{)%;gbggn?\éggg:&%f lower

whi ch droxyl  ~“group .
even @far (e rlinivh t RS Akl & A & 188 ied b
reacti oan, h:fhhe Zéﬁgi I’Fl nation reagltrféo% t he 08 Wipdtied by

pr ot esHe VEL 1O PIRPASS Fevice, or may supply the inert
gas having a low oxygen concentration as described in
claim 15. |

When the first gés supply device supplies, for

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

after exposure if the temperature of the atmosphere in
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‘the ’d%%fspﬂ?esr

on the substrate during its transfer within the area
after exposure if the tenperature of the atnosphere in
19 the area after exposure is higher than the
ordinary tenperature. The mai ntenance of the area

~after exposure in a Iom#tenperﬁgure condi tion,

however, can inhibit the el mnatidn reaction of the
protective group during 5 transfer. Hence, a circuit
pattern can be satisfactorily fornmed. Moreover, the

Supptiye Girédeafiderdx@isur@Vvifohaghé¥ eKfiefhe ordinary
concentration by the second gas supply device makes

it posspdrecdre keahet e icaaeiideatd Ored maemft@rtébeposure
atnosphere in the area 10 after exposure |ow, which

can ix ey eldw-aenbetepairey atondit idn, t hewgresentan inhibit
invention, a partition plate shutting off the

at ntistmmelemma‘th@mrmacbeim eo £xpins uprotécbmvehgroup durlng
atnosphere in the area after exposure can be

pr oiRIE fens. AHeaceing C4-rovd thpeddern megntben, t he
partition plate shuts off the area before exposure

f r orfidthies RGP T it frormgsbs uMOLiePMee ithieersunily of the
sectj on, Mh|02§1can preverit the nmutual interference of

Vl%ﬁllt?‘ﬁgo’FW?’hec?ﬁ?%‘PEﬁ%é%n oPy the

o Mool PRy e P Yt OB € B e che
the é%:frf‘r:"‘enad}t etrJtoerf(% cdtesﬂ rpaétpé aé{h?cgs e Qe%r'lo)é‘f&e area

t enper at ur e, provi a par

Pl algr Gt B l1e AIRAS WiAtic &S 'if@v&@vgc135dé§c{:f€atlon.

present 1 nvention, t he system nmay
In the present invention, a partition plate

shutting off the atmosphere in the area before exposure
from the atmosphere in the area after exposure can be
provided.

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

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

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

1 oA el o he Addnt e t%?eétf_?f'r%?ﬁ%f' hon

h d it [ h - d shutt .
ol T obmg s meth B o A ST e G g i fpring
and ,ih%zesu ARG Jeorf Qﬁ}ef’rezsoe'cf%ﬁegern?'%‘%oﬁgand ‘the

di vi the processi ng sec n an

sect 9 b e FNY REIHIRU @) PlAlEond e dd o ?p{%@%g for

at nosphere .insidé the processing section i1nt

areaﬁeﬂﬁ&@&@n@ﬂih&5sﬂ@#ﬁfd@@“ﬁéﬂﬂ%édTﬂﬂEf§f363§§¥ﬁ§ section

section maintained in a clean condition by the

af or eandl d¢heuppiaa eff tdte dxpoisturegas e HesPreveit@d.opening
Further, the provision of the first shutter which can

f r eemayopaveard fdlrsde shtutitlee alillostirtg atisd tfiopanitnsit
for exanple, makes it possible 20 to open the first

shut e@enang tet firleelyulppenatt@d adoseyniandiigre tdexond
substrate is delivered fromthe processing section to

t he AT8ASB&f OPENERSoH@Ye haviey @t Is@aande shitdgir @lilsiwiimg the
of the segond shytter which can freely open and cl ose

at t FECEBEo e aE s PPEIIET 1§ LT Sfde SREN FokkiJiase o

open the G fﬁ&méfﬁﬂ%p%gégent 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
after exposure in the interface section maintained in a
clean condition by the aforesaid supply of the inert
gas can be prevented. Further, the provision of the
first shutter which can freely open and close at the
first transit opening, for example, makes it possible
to open the first shutter and let the substrate pass
only when the substrate is delivered from the
processing section to the area before exposure.
Furthermore, the provision of the second shutter which
can freely open and close at the second transit opening
makes it possible to open the second shutter and let
the substrate pass only when the substrate is delivered

from the area after exposure to the processing section.
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the substrate pass only when the substrate is
delivered fromthe area after exposure to the
processi ng section. 21 Accordingly, the mutual
interference of the atnobspheres in-the processing
section-and the interface sectign can be prevented,
and the areas before rand affer:%&poSure in the
interface section can be maintained clean. 5 In the
present invention, the tenperature of the inert gas

may bedoe@undl1§d. the mute@dl afdiy frde dN&He HWSnpheres
a predeterm ned tenperature allows atnospheres in

r espdet ithe - preaesisd nghisele tilttm 418l tti@asinter fdwld&s ion can
to be maintained at the predetermned 10 temperature.” = .
In the prevemted)veand ahe idrdas desiombland aReir diposure
pressure in the interface section | ower than the

pr essar &hien imterdflaicgneectidcgoradimded masiinttaimed clean.
structure, the flow of the atnospheres in the areas

bef ore andM%hef iRresenfosnwentiiathe e drémmar aloute ot the
into,the aligner in which the atnosphere is severely

cont A&ErEd 9agafaye ber &egMlatasl, sEhiFngegHéapiensafethe
inthe _interface section |ower than the pressure in

the BFFIn8RS 3% R DIFSEtErIIRRs: é?é‘]ﬂ?dflalééﬁé‘r ﬁu@ﬁ

t he invention accarding to sti .anot her .
aspec%trt%g%%ﬁrsegs:m geslp&g:% "ienﬁ%fécs%% h g ch &b et gas
coat i; .davel opi.n [ r_a substrate;

et T asoReLdER SeoPethal RIS Rhe” g

| eastemip@ratd®el.out e between the processing section

and an aligner for

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

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

chamber, disposed inside the interface section, for



subjecting 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 A the present

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

a"Q”@émbér&fﬂP?rﬁﬁiéYn% f 'E?ngrafgaggfiv%ﬁe&hkfgm thé

the atnosphere 1s contr exa

vari apiodey ify t4s@ DontHRar €61 B ’e@éﬁéfeEPe&XPBS‘dpé

can be suppressed, ‘and a change in th property o

the rebigheeprai® i eyendéefhers dohe¥lier FbE controll;ng

uniformty of line width can be rai sed. The at nosphere
cont ran | @tmdepleeredirc eshé hehapbessur e i nsi de t he
chanmber and supplies an inert gas 15 or dry air into

5the chanbein The phesdrt tavebeiehjusihcedthe substrate
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conprise: a purge roomfor tenporarily holding and

pur gi ¢Ryl tveredibsiomithe i processing i seotite ahdnberbea
buffer roomfor_ holding the substrate; and a transfer
deV|d%r?Qﬁf?¥%ﬁ§#¥9rqhﬁ;QKPQ%QIsH%st?@@QiQﬁﬂhEeMEl@eln the

purge ro m and t uffer room_ |Incidentally,

desi raEPthat? t#h?%hﬁ?Qﬁ atpRFRRerR %Ft?%%%¥?lb9%nlﬁ@r

];Iolr gnera%:[;(i subs r :ia({aé[g]par o%é%g‘{’]ﬁ‘éﬁ;‘g%g?r gctfﬁstlg?t]f?ﬁémt before

ggrer;reél‘ﬁ oszéré WVAMHL LGSR L O, té)némméhangagplegtthe
property of the resist can be prevented. As a result,
the uniformity of line width can be raised.

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

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

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

coating processing unit for at least forming a coating

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

SubStdé6é1d§Hﬂﬁ1ﬁﬁbkgﬂﬁgkra{ 1d%fﬁﬁéﬁﬁ%fo%£$g?%$fﬁéfunlt for

devi ce he” present 1 nven

senditieridiely B¥dcdi$ind éﬁ*éﬁé?%fé%g-mg &Pa%ggge-égbice'

10 transferréd by the tra vice 15 provi

whi chEomelda¥matmp 1Y | Bae- O PAIES) St 65! thd oaﬁéfﬁg

exanple, due to the occurrence of hydrolysis of

r esi grocemssiany h D) Hne Qiéxfél&lﬂ@ﬁf@fé@e@éin&l%ﬂﬂg and
the transfer of the substrate after resist-coatin

and tthe themmdi pyafedding amiit; Wdd DXy08dked nfchhesendlng
at nospheric air. Specifically, for exanpl e, the

t randiferingdli gashd® theeendystrfatre Wi ingid hseing.
substrate and the blower has a top cover having a

bl asttiaRsEergieds ydithe transfen d&yige. from above t he
tweezers. In this case, a plurality of the bl ast '
ports may e t&%\ﬂ’ﬂ%ﬁf’%‘b Jéﬁfe?'btslwm the theowerh afer ofending

Shapd 1 g @esngtg%e? St °°”es:2=fihdpcmf§e8“e |

o BB B i e g, i
eliminates influence on pattern resolution, for example,
due to the occurrence of hydrolysis of the resist
causéd by moisture in atmospheric air during the
transfer of the substrate after resist-coating and the
bonding of the resist with oxygen in the atmospheric
air.

Specifically, for example, the transfer device has

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

of the inert gas. Incidentally, it is most efficient
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- progress - of a.resolution reaction of a resi st

hum dity control mechanismfor controlling the

hum dity of the inert gas. Incidentally, it is nost
efficient 24 that-the bl ower-sends the inert.gas when
the transfer device transfers the substrate fromthe
coating processing unit to the thermal processing
unit. A substrate processi ng-appdratus of the present

5 invention according to still another aspect is
characterized by conprising: a reaction inhibiting:

sect iflaf eheP PN Ben0LaRS! Ml JdWlildd hd Kranster
Subs idedti@ eC @3aid féirsh thige sdBtlattN koA cdhting
heating 10 section for heating the substrate processed
in tbeocessdinigomnithithi theg tIRGadn groW=RARE udite,
resolution reaction of the resist; a cooling section
for cool i mg subst ratles tpraicesseiatehppatdttudadt itle present
section to inhibit the progress of the resolution

r eactinyengfiomhaccesiding tos5 sdrid la adetdleapiaspect is
processing section for performng coating processing

of acdevarcssirigesiobyt comprdsinige asuissatdtan ciodiidd tiimg
the cooling section. Specifically, the apparatus
conpfFsEdo af8§s§§F€8rm§PEtP6RQQQﬂHR$|ﬂ£ﬂ%Qhﬂh#ﬁMﬂ$ the
section _on whi bstrate cassette housing

h 20
ol ur BECBY 6P S0t Farelutdon Eertid oih @t udiqsidty for a
ThangubRt (aRECLhald Rl B Bl Focily SRR L 0T Heating

the substrate cassette rmu

cassert s parREnepging, TheoBurttiRte BoddhesDan tne

, g the sabstrate

trangbgetednPy nhi®i€ghlyv8EAtTBA o PFoYred2e iy Pt ion
reaction of the resist; a cooling section for cooling
the éubstrate heated in the heating section to inhibit
the progress of the resolution reaction of the resist:
and a developing processing section for performing
doating processing of a developing solution for the
substrate ‘cooled in the cooling section.

Specifically, the apparatus comprises: a cassette

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

on the opposite side to the cassette station of the

processing station; and an interface station, connected
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on the opposite side to the cassette station of the
processing station; and an interface station,

connected 25 to the opposite side to the cassette
station of the processing station, for delivering the
substrate between the processing station and the
aligner, and.the interface stat#bn i-ncludes a

reaction inhibiting 5 section for performng

processing of inhibiting the progress of a resolution
reacty ' S t t ;. e
ool stOanEt SRBOSLES oo eoSkhE LRLELERE ELakIbN bBOene
| NCL Wesecnbeny| SEaeRGH) Ofobone1bfBLing the substrate
processed in the reaction 10 inhrbiting section to _
Progrigsswede €108 0prb¢éds 1R4CELABi0RT ahlCthEShsligndr, and the -
cooling section for cooling the substrate heatgg In '

the hiaténfasecitanicn indiddést Aerefe0d68SEnRibiPeng
resol ution reaction of the resist, and a devel oping

pr ocesacnips ebdr guef Hwrmpend opnoogssdagi 6 ibhibiting the
processing of a devel oping solution for the substrate.

I n sUR¥PIreshHsef aa eresobesiongreppbianusf dheesist for a
progress of the resolution reaction of the resist is

i nhi BTHRICERES RPatrd twhkkfehe ofes het sabdt expesédponand the
the aligner,to the heatjng section, and thus in the

heat iRFPRSIER i Dret i incshides op heakingnseebiprstes

on the samnme 1§9ndition for the substrate in which, the

ext e eiﬁlQ%e DritrEstt PRRCERES ut? ohh? eBREFBHORS
T L g TBSELA8 R0 1S AL TEBLEGEESk Faactson

is pertorned, 1he " &x

gﬁggltdrjfaitig,{b ;ﬁ%ﬁ%ﬁtigﬁéw%é‘&wﬁ N} &Y eéoéffng nEhée
substrate heated in the heating section to inhibit the -
progress of the resolution reaction of the resist, and
-a developing processing section for performing coating
processing of a developing solution for the substrate.

In such a substrate processing apparatus, the

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

is suppressed.
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occurrence of the ununiformty of developing |line
wdth is suppressed. - 26 1In the above, it is
desirable to place-the reaction inhibiting section
near the aligner, in which case the tinme of transfer
between the aligner and the reaction inhibiting
section is shortened, whereby th#65 extent of the
progress of the resol ution reaction of the substrate
transferred to the reaction inhibiting sectionis

made nore Pﬁ'EﬁErﬁb6€§U|itnﬂs'aeélféﬁfe'ﬂﬂ éb%ggethe

is deﬁéééﬁidhtfﬁﬂlﬁiﬁhﬂ?*%ééﬁ&bn1ﬁbéfwﬁﬁétéﬂﬂg§§ft'QH which
have a structure characterized by inhibiting the

pr ogresse ofhd Reine st Wi OMs FERCHheBe i thdCal£§hét BNd the
cooling the substrate coated with the resist and

expossehastoias imidtilit ey seecleivh of sTeshorttendd sowhéteb$ the
desirable that it have a structure 15 characterized by

i nhi Extent tdke theogprygress toik theswstlwnioraréaobionh of
the resi st by nmaking the anbunt of noisture adhering

to t Hheuhstaat e datans ienred Heo theizeachtorxpokibiting
smal l er than the anpunt of npisture adhering to the
subst%%%l%elr? RIS AT HRLTQrDO [k RY et td ¥Fhee in

it WA O SHRAIRTRT (e dpi e o
ST 70 O RS U AR DO, e TR B
SubSti 1 :Sid mﬂaﬁ%s Ve DG ARG dargﬂgé{épgzéé by

section by supplying a gas aV|ng
than jphibiting the progress of the resolution reaction of

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

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

resol ution reaction of the resis27is-a reaction that
an 5 acid produced by exposure deconposes a basic
resin which is a main conponent of a resist materi al

Cesin S0 U &S dhvel ottt By SpPTiRLedTERb, che
a SUbsdAlE RITP GRS TR 1 Qfh tiﬁﬁe%]g(?%iaégégéltby an acid

i nvention conprising the steps o

substgriduceRRisd edgdsdrd esic %ﬁ@osﬁij wiliéh case the
heat i ng section to progress a resol uti on reaction of

t he nessilsitioroaldanst iidie culidie ates 1ot | 18 Ditedd€ion that an
progress of the resolution reaction of the resist;

and B idp@riogudiety byo apog yre chsomp ods aa dﬂ/&icométgm
solution for the substrate, the exposed substrate is

t r angfhdiched s teo malig losapongerdecifi gn nedist mm@terial or
resol ution reaction of the resist being inhibited.
Such changesod tiss medigqud@ o gt e tirg i make Athe basic resin
processi apparatus characterized by conprising: an
expo ta& 9(19‘303-%1 ate coated with
osed

subgffgf;%erpe%? B A Siled i o o

e SR T AE (el SR8 0 RS S o
substrate coated w1th a resist and exposed in a heating:
section to progress a resolution reaction of the
resiat; cooling the substrate to inhibit the progress
of the resolution reaction of the resist; and
performing coating processing of a developing solutian
for the substrate, the exposed substrate is transferred
to the heating section with the resolution reaction of
the resist being inhibited.

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

section for performing coating processing of a
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reaction of the resist; and a devel opi ng processing
section for perform ng coating processing of a 28
devel opi ng solution for the cool ed substrate, and
transferring the exposed substrate to the heating
section by a substrate transfer-neans with the o
resol ution reaction of the resi s38 beirng inhibited. 5
In this case, for exanple, the exposed substrate is
transferred to the heating section with the progress

Tnni E‘.W%S@y“ftde."%gf‘ﬁ%o o 0 e et i g, ana

f or matiAM £ VareRy J}ég;o%k&?hét SR D8 éﬁ‘ff}f%aeﬂr?&

10 to the heatlng sect n wt e progress

r esolgddtaod 83Ctd Wupdt e rt?ﬁér?éf@xe'lﬁ&ﬂémtﬂﬁ &hdy

meki ng the anmbunt of noisture adhering to

Subs trfeaiod u AN i tSiislofttthd Srdd BNs s TRy {rth ideced.
heating section snaller than the anpunt of noisture
adhering tIn thisheasdstic exdmgple 2XH0S Wpoddd WMikdtrate
case the exposed substrate is transferred to the

heat ilisg teoisfmrned Ito dhegdedtaMiqigsectiion drith [theerprogress
than air is being supplied to the substrate.

Specioffi dd1e yresHaitdesaraacd inms of sthaictegist 2@ing
characterlzed by conpr|3|oaﬁaa cassette station

i ncl dd’i Do hat dishsauge dew
cass ou5|n a Iurallt of substrates is npunted
and g@SEEOVSF'rEﬁ8l§PH§t§ﬁ&es@ﬁMiHﬁ transferred

fEES%ga‘&El&L{h%%H%@L s P S R

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

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

transferred by the delivery means; an aligner provided
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the cassette station, for processing the substrate
transferred by the delivery neans; an aligner provided
29 on the opposite side to the cassette station of
the processing station; an interface station,
connected to the opposite side to the cassette
station of the processing stati2ahn, for delivering the
substrate 5 between the processing station and the
aligner, and characterized in that the interface

: chal . at the interface

oxpo Tl ETRIREESICe SR 00 £RENL A e e REGEITR, OF the
SUDs gress a 1 N feact

ool BB A SR AP ST Pt B L800 LEPRLIGRT LoBaperfed to

the hegdidipseotd Aid® td b Ladder s L £ of?}‘obhﬁ‘ne

resolution reaction of the resist; an evel opi ng

pr ocessddes Shd i it n, PRSF Q& I £074 | 1% PEQSSESADY
of a devel oping solution for the substirate, and that

the ibdtwdarceclnd Prcressind oot BSh Sthdsti®tat Pgh@FSCand

dew formation on the substrate to inhibit the

pr ograssraftethizedsiol uthan theamtantade tdigat bSh StompPises a

such a invention, the progress of the resolution

r eacthest 19 t9rRC iyl sfor heathing ttdte dexpasped 20ubderate to

transfer of the substrate fromthe aligner to the

heat iRFP FRIT ch TR AHAD iTPadieioral My Betison, thae

resol ution reaction progresses on the sane condition

for PSRN i PRHS R entctl %%T?ﬁ%’glfﬂ%%sfor

of the resol ution reaction .is made uniform erefore,
N5 ¢ {2

25 whar detdk| it r?g"‘bﬁ’?co‘caetsesi*}Fga et ftFatinRg eseehion to

of inhibit the progress of the resolution reaction of the
resist; and a developing processing section for
peffbrming coating processing of a developing solution
for the substrate, and that the interface station is
cooled so as not to cause dew formation on the
substrate to inhibit the progress of the resolution
reaction of the resist.

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

over the entire substrate, whereby the occurrence of
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the progress of the resolution reaction is nade
uni form over the entire substrate, whereby the _
occurrence of 30 the ununiformty of the devel oping
line wwdth is suppressed. Mreover, the resist is a
chemcally anplified resist, the resolution reaction
of which is progressed 5 by-an 3tid-produced by
exposure, for exanple, in which case the resol ution
reaction of the resist is a reaction that an acid
Produded i PXRASH S APE WML SESvELoPAN O 1581 B1dbh Lls

ertal™ or changes
ol ecdiipPredddiLt ure to make the 10 basic resin soluble
in a devel oping solution. These objects and stil
ot her obj eMdredél, agv@nt89est Ofs t HecReRSEAT 1y NYARPL i 8Red
wi || becone apparent upon reading the follow ng
specifesiait orthharedalkei om Loy tivd i®n whidhthe progressed
acconpanyi ng drawi ngs. 15 Brief Description of t%e
Dr awibygsarFlagidl produqedrbyi expehave ngfdheexamper@al in which
appear ance of a coating and devel opi ng processing '
syst esdddingpalotiidn rractboni o rithefrehits pres ent
invention; 20 FIG 2 is a front view of the coating.
and TRAFNION fda% cdesq iy RERdugrd Py €xpasurg Glegomposes a
a rear_view of, the coatjng and devel opi ng processing
syst ef§4F¢ Iiieéiml;w(iﬂ‘@ 16 & BAMYGURAREN s ek s ist

vi ew_showi.ng an 5 outlin% of heati ng/ coolin
m. . .
prOCESaSIe{:gl unﬁr Ic amgees molecular structure to gmake the

basic resin soluble in a developing solution.

These objects and still other objects and
advantages of the present invention will become
apparent upon reading the following specification when
taken in conjunction with the accompanying drawings.

Brief Description of the Drawings

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

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

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

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

FIG. 5 is an explanatory view showing the flow of
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coating and devel opi ng processing systemin FIG 1
FIG 5 is an explanatory view showi ng the flow of 31
an inert gas supplied to the coating and devel opi ng
processing systemin FIG 1; FIG 6 is an explanatory
view show ng the flow of the inert gas when an
at nosphere inside the coating arfd 5-devel opi ng
processi ng systemis reused as the inert gas; FIG 7
is a plan view showing the external appearance of a
coat i : d | Qpi : ' fe C£0 10..t.0
o econd o e ateBl ifel € S e AR Al fhg
8 i s prole@Rling @Ystlent @ #3&.iNg and developing .
processing systemin FIG 7; FIG 9 is an expl anatory
view of apver.tieals ﬁﬁ@ﬁﬁ%ﬁt&pr@%%mﬂftﬁw?flw of
15 FIG 10'is an explanatory view of a vertica .
sect iche dheant igakewhene anceitn@yphdre ikkide &he coating and
hori zontal sectional view showing an outline of a
heat degkdoplingg processdingg sysitten st heusteBRtds' @ hNd nert
devel opi ng processing systemin FIG 7; 20 FIG 12 is
an egpBanatory view of a case in which the flow of an
inert gas supplied to the interface section is seen
fromthe §il§e df ifhé Pdam Vi exhd@harsing ctm&hgaxternalf
rocessing system FIG 13 is an explanatory view of a
\F;ert PBHFaggng&:Pifoﬁ SRE%LAY PR dexplopinge Presessdag

SUpp%&gge%Oaccording to a second embodiment of the present

invention;

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

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

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

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 ekplanatory view of a vertical
section showing the flow of the inert gas supplied to
the interface section;

FIG. 14 is an explanatory view showing the state
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the interface section; FIG 14 is an explanatory view
showing the state - 32 of a resist filmin which a.
circuit pattern is exposed; FIG 15 is an explanatory
view showi ng the state of the resist filmafter
developing; FIG 16 is a plan view of a substrate
processing 5 apparatus accordi ng2to-a third

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

syst ey agcpsdi b9 £ Yk e gmoodi PERE« BLelbBn is exposed;
Q%S G % ﬁ HH§IC .

present |1 nventl on; IS a scne

perspecti veryl eys SPOWA0exbPEns0BLL NG 1 8RdsHEYEhGPLAY state
system FIG 19 is a side view show ng an exanpfFe of a

shel fofintfie gk Bs€lefEl WPl Age HNlbvEi op NEgE0at i ng and
devel opi ng system 15 FIG 20 is a side view show ng

an exanpl eFDé.the ishelplami viek bbBeacsabsBfa8Bdprocessing
devel opi ng system FIG 21A to FIG 21D are sectiona

vi ewsappaha tshoavdoordigHR @racelssrét anbodimenyi dedthe

the shelf wunit; 20 FIG 22 is a sectional view
showipresentexmygrtioin; t he devel oping unit; FIG 23 is

a sectional view show ng a substrate transfer neans;

FIG 24 isFiSseblibhar swkemahbi Ryaanvégunphewdhg ascoating
a re%ﬁéécggééqgggéér%%é%ﬁﬁléggording to a fourth embodiment
of the present inVention;

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

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

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

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

FIG. 22 is a sectional view 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
a reaction inhibiting section;

FIG. 25 is a perspective view showing an example

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

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

vi ew show ng anot her exanple of the reaction _
inhibiting section; 5 FIG 28 is3a schematic plan view
showi ng a conventional coating and devel opi ng system
FIG 29 is a view for explaining an applied exanple

or_ex| e

ol ot no il SABREAPG - oS, racopBRanRbar views showing
' L . .

Coati hor ek hEon Bty Ted cPEnt ok hoRiP Ry conBIRFRY Besise;

enbodi ment pygf ﬁ*ﬂelgrﬁsggbtiﬁ}ﬂgﬂt nggbﬁ*giﬁzai{aﬁﬁghﬁﬁd

schemati c per spective view show n

deVe|@Qé@€l§Y§fe@ﬁeF}é%c§§ogslﬂg§bgfop?e@éé@?&hng an

exanpl e shel f unit an eve ng unit 6f the

coating angicieye! 99i 89sENEMEEEcFpBan3¢ibd ehéwiﬁg\/hew
showi ng an exanple of the 20 shelf unit of th

coat i egnvent ftewel o NPiny SARAT devélop3hgi Sy §téﬁCt|0na

vi ew showi ng an exanple of -~ the developing unit; FIG

36A to FICFIG6E2%rESSECVLewanr|expl&anhngshﬁmapglded

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

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

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

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

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

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

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

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

FIG. 37 is a perspective view showing an example

of an interface station;



FIG 37 is a perspective view showi ng an exanple of

an interface station; - 34 FIG 38 is a sectiona

vi ew showi ng an exanple of the interface station;

FIG 39 is a side view showi ng an exanple of the CHP

process station and a partition wall; 5 FIG 40A to

FIG 40C are explanatory views shbwimg a resol ution

reaction of a chemcally anplified resist; FIG 41 is

a sectional view showi ng another exanple of the

coating an evehopkn F 42+ 1S @ Sect i '

vieM/s%omﬁﬁééén§§h2$ 91%¥é§§§%P% gggyhéhéﬁéﬂp g%ifggﬁble ot

whi chepbe; GHE-PAoOsesSEat $bation is provided; FIG 43 is

a sectional view showing still another exanple of the

coating angiydevebopsng syabedielr! ShoftdngSadNefiRbededr the

perspective view showi ng 15 yet anot her exanpl e of

the combipEocess devet DPh Ngnd Syspertitién #a1Ls an

expl anatory view of a sixth enbodi nent of the present
5invention; Faad ¥0& td6FIs. anoexpraenekplinutewyoisiews showing

anot her exanple 20 of the sixth enbodi nent of the

pr eseat réeswkut iom. redet boh edf Deschepicahlpf amhptified resist;

Preferred Enbodi mnent Hereinafter, the preferred

embodi nent EI6f #heisppeseatipngénview @hpwibg another

expl ai ned._ (First enbodinent) 25 FIG 1 is a plane

vi ew S¥aBPES 2 F nghafreird opptigdeveloping system;

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

FIG. 43 is é 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 1is an explanatory view of another example
20 of the sixth embodiment of the present invention.

Detailed Description of the Preferred Embodiment

Hereinafter, the preferred embodiments of the
present invention will be explained.
(First embodiment)
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
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processing system (substrate processing apparatus) 1
according to this enbodinent, FIG 2 is a front view

of 35 the coating and devel opi ng processing system 1,

and FIG 3 is a rear view of the coating and

devel opi ng processing systen1}5 The coati ng and

devel opi ng processing system 1; .5 shown in FIG

1, has a structure in which a cassette station 2 as a

| oader/ unl oader section, for carrying, for exanple,

25 td esGatilng dndadertispinlOpbpubelt ihisyeaall 19 a0k ric.
devel opi ng processi ng sys he

and3 fDg £areyt ngidpeo Fef BE H%hﬁiﬁéoﬂhdoﬁe@eiggg gﬁette

-C, a processing station 3 as a processing

whigtooess g yoeansi ng units for performng _
predet erm ned processing for wafers Wone by one in a

process Tie accatinggand dideetbpphggppbeessingdsydtem 1, as
di sposed in nultiple tiers, and an Interface 15
sedhan 4inEIch. recdiasesa stdrsetdset ha whieh ¥VEassktee
an aligner 5 provided next to the coating and
devidiadpialy prascessharfleysinkoader eseotégnal fyr carrying,
connected inits casing la. In the cassette station

fé’rplqiiaé‘m]tey 5 RIS 1B’ T eavsetbel yntolaubdofnthe
an X-di.rectio in_a and bottomdirection in FIG
1) 99¢ r\q %t evﬁlé&&'ké)rﬁl?%e%éﬁl%%}ﬁ%t% h Eﬁ@lﬂét:t)ethe

nmount.i.n é) t|on Fur her,
r

vva?)er carr?aglrdef%\lﬁw ccaI‘Fr YA r‘t’e?td’t‘??l e of a
fo e cassettes
g%regﬁ%og) gr?:j%%%%li eg{ %:ﬁa%?on % cgce551ng

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 froﬁ/to
an aligner 5 provided next to the coating and
developing processing system 1 are integrally connected
in its casing la.

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

aligning the wafer W This wafer®tarfier 7 is also 5
structured to be able to get access to an extension

unit 32 and an adhesion unit 31 which belong to a

LN T GroRINGE Sl W itrHHDr Gah 8 e QS8 S filect ively
station 3, as w1l be described |ater. Between the
cassejdte acdeild &b NG ddpfedt DEESSAd e stal ien 3, a
partition 10 plate 10 for shutting off an atnosphere

In the casmies twafert atdriex {7 olaanaft ADEPRRERE | fuhdCion of
processing station 3 is provided. Further, a transit
openialgighlings the owfbad W.n whd spavatfietri ecarpliatre 710 satalso
position opposite to the aforesaid extension unit 32

and FFradhHagiesh timike 3blshitoh detd amgress tthe damiexktension
processin unit group G3 so that the wafer Wcan be _
t r and¥ety ge? st \Ade RANRS icgs Jwmite It athisth beldmng o a third
processing station 3 by the wafer carrier 7.

Fur t i S10g Wl Gou) GHof rfergr épnﬂfe%ﬁhsfﬂg;wwwgon 3,
[ [ [ [ int transit
openiaty Wil By SRt et st dh ") BoE e the seamen te

| . Ered o y
ol os S Sl 17 S el R4 tnd R B A e on
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a Mg} AfdAnsf Qiro&g%\ﬂu"‘t%in??’ ofXx &h aaénlJﬁhéféar}ﬁI Yhe cassette

devi Ce I's provi Inits center
station 2 from an atmosphere in the processing station

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

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

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

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

di sposed, in which a first and ¥kcomd processing unit
groups GL and & are 5 disposed on the front side of
the coating and devel opi ng processing system1, the

thi r%@rméirwéﬁiﬁgf%ﬁﬁéposﬁp IR éooafting- and

t he cassette station processiig un|4

rou ' i 4 nt i .
R b B A R e 2 L
a brojesupd ne1 Can &3 ORiAONGL | ¥rdli $PO565@s PR GXIER a
on the rear side.- The nmain transfer device 13 can
carryfitet vixi®rsadnd grstes Oiny ain DEISgRE@SESS1 Ndnd G2 are
units which are disposed in the processing unit

gr oupkisgosdd® oG hantkrdat slfdd ot hehé idsdt pig@cesdi ng

unit group GL, for exanple as shown in FIG 2, a

resi slevwlaping pridcess fny sysoadn nh, ttiee walh frd Vpro¢dssing
resist solution and a devel oping processing unit 18 .
for pEr¥orgiapP £3 dévdifgnageprmxssiagtiorcasseaé estation
W after exposure 20 processing are two-tiered fromthe

‘bot t dm iHDrfOUrtd) RYQGESS ing UL HEAP (FhdEs silsposed

dove BTG Do TREART SERF I 4 o BTN A Rorfi

oot UL b A5 Yy VP A 5545 4o e

or 2Qpb IR & fosed 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.

In the first processing unit group Gl, for examplé
as shown in FIG. 2, a resist coating unit 17 for
coating the wafer W with a resist solution and a
developing processing'unit 18 for performing a
developing processing for the wafer W after exposure
processing are two-tiered from the bottom in order.
Similarly in the second processing unit group G2, a
resist coating unit 19 and a developing processing unit
20 are two-tiered from the bottom in order.
Incidentally, in the resist coating unit 17 or 19 and
the developing processing unit 18 or 20, an atmosphere
controller not illustrated for maintaining a

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

sol Uadntané Ghel1whehthostereXtEnsda it ga ity
meki ng the wafer Wwait, cooling wunits 33 and 34 for

cool mad ntthe nwaf @iredkafreeriniditiel @aVIPR Mt a predetermined
processi ng, post-baking units 35 and 36 for

per f pressgrieeat i ng processing for the wafer Wafter

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

exanpl e, Igevde tthdreld proaressimdatibmdrowy d&3, fidr example

the fourth processing unit group G4, for 15 exanple, a

cool @sgshekn 40, FdGt-edsi @n cooltigigd undirtd 4P fdmwrcooling the

mounting the wafer Whbhefore and after the exposure

pr oc ¥8$PRgWan§hee RgdeALODy Updlt B3¢ ties wah@noingaiadhesion

heati ng/ cool.ing processing units 43, 44, and 45 for

heat PAGPERE LRS! 8& £f £&F 16fe SHFIdPTe RDb b Wafeand, the

20 thereafter cool.i it to _a.predetermned ) .

enpSISEPEOn BRAFOAR fRTHmEKkiBg Hhe MaAREI BbiMalg / cooling

proc L Ng.Yni 6 d f.or heating th er in
GnitH BEOIaIB§63ﬂ £B3% C%%tlll%ﬁ tﬁ]% water %S%elroyhe

order to vapor a“sol ven the resist

o0 SESPISEAR, 0 ot SOt MRS 37 gpg 36 ror

for eeafBifing @Bhtling’ peobe@®inle for the wafer W after the
developing processing, and the like are, for example,
seven-tiered from the bottom in order.

In the fourth processing unit group G4, for

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

bottom in order.

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

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

ther Q¥ 16868, aakhshoRwh RPHABEE. Wh'thh§cgbﬁﬁ?eﬁotheplate
waf er W by heatlng constant. Incidentall

strusiufes Réathfgotherwi@echeat ang/ ﬁoelhllllq naeessiNghich
units 44 to 47 are the sane as the heating/cooling

pr ocessesgtunat pdsitionahboveathechobSpdate secand receives
transfer device is provided in the center portion of

t he theewhfiee WefromnabdveThhse hateplaaer bér tb5co®l it on a
structured to be novable in 15 the X-direction (in the

top hAsepbbabde bPr éBsida ihsFrasing) 43ad tHee wafer W

- Z-direction (the vertical direction), and to be

rot aF@BLénpAUaly ugdeEgeesnthe heakinddcariassi processing

d Z- to Db bl t acce to the
orong; Bné. axne 25?942t§hF§ﬁ%se§o%seggatﬁéer%%ﬂthuzset

t re unit
OGRS TbhietB B BB FTESheBBRR b

eachlﬂéidgﬁ€g¥1§§twﬁgnSLPsckpkggf8%etﬁgcaggefgrand the

processi ng a partitron plafe

ShUtBéﬁglﬁéycéalgﬁgabFBéQ§§Eﬁg'ﬁﬁiqg ﬁaetbnﬁ9r5§gethe same

section 4 from an
as the heating/cooling processing unit 43.

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

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

Further, a transit opening 61 is provided in the
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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 W
can be transferred between The ocBssing station 3

and the 5 interface section 4 by the aforesaid wafer

carrier 55. Furthernore, a shutter 62 for freely

openifg-aRd orf %0 6N & TR 4 1 ORGD ild to the

provided in th transit opem ng 61, and the shatter

62 | eareRaGron tahan they il %i\é!tpmeo%g{ RPUde Lfurth
transit opening 61 10 and closed at all other tines,

The FPrdbesssind @nituljresty g tde vRftertid wd¥r w can be
exposure processing is provided next to the interface

sect ittrank f efredalbegwerens the yRaleskdihg sasiitth 58 £id the
the aligner 5 and structured to be able to strictly 15
cont rigitemf astensegttdion idndiydehehe fdregeaird Swa frear tdwrrier 55.
transit opening.65 for carrying the wafer Wi nto/ out

of tFhathermorsoe assbuitders 6% fnnvinkslywropdeing and
interface section 4 side of the casing 5a, and a

shut GRS dhe tragsitopRarqafd disosney ided timrihe
openi.ng 65 .is 20 .provided in the transit(gfening 65.

On t thePEdNgs dild ABSHhAdS Rhalr&ds &% shopened only

00 i AP S Y R B dincng o1

oot B Bpodifd B ACS AL En 4, 08, SuPEly

are respecijd/'l1igner 5 for subjecting the wafer to the
exposure processing is provided next to the interfaée
sectibn 4. The aligner 5 is sealed by a casing 5a of
the aligner 5 and structured to be able to strictly
control an atmosphere inside the aligner 5. Further, a
transit opening 65 for carrying the wafer W into/out of
the interface section 4 is provided on the interface
section 4 side of the casing 5a, and a shutter 66 for
freely opening and closing the transit opening 65 is
provided in the transit opening 65.

On top of the aforesaid respective areas of the

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

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

supply the inert gas individually from the gas supply



provided as showmn in FIG 5, and it is possible to
supply the inert gas individually fromthe gas supply
41 device 70 into the cassette station 2, fromthe
gas supply device 71 into the processing station 3,
and fromthe gas supply device 72 into the interface

"section 4. 5 Filter devices 7Oaﬁ171a7 and 72a are
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respectively provided in the gas supply devices 70,

71, and 72, and each of the filter devices 70a, 71a,

and R IcCldened dreRerldied mmdidy 7 eQldH Iie gas

means for regulating the 1 nert gas supplie roma

SUppPleptAY Gevitle H4 TiHtsS Wi g ddedditnd Id€aPioR 3, and

predetermned tenperature and a predeterm ed

hum Gidon theUgdd fsupgAly v iicom Nihtd it Paitdet f%

in the inert gas, and a chemcal filter for

neut rsaldtziong 4al kal i ne conmponents contained in the

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

15 and t he itlargrerdewireesaritDayund i t yard Wha cdra@reespectively

regul ated by each area can bé supplied to the

r esp@uiovicledr das tihe gase ssgatliyngleanicetevil opl hg and 72, and

processing system1, that is, the cassette station 2,

t he @asdesd ddestdditer slevdnes tHa i ntlar f and skda iigirludes a

4. 20 Meanwhil e, at the bottom of the respective areas,

of t ﬁ@%@éﬂ%re?@k“&tlid&ﬁyz,ret%’éad’r%é“ﬁw shox jgrgwtating

and the i.nterface secti.on 4, exhaust pipes 75, 76, and
e, BRI,

77 adTEHAGHE FE5h SRR sk fR T ISP iSRECS AP he
h t i 75, 7 77 ' t
L e R

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

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

the coating and developing processing system 1.
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at nosphere in each area is exhausted to the outside of
the coating and devel opi ng processing system1l. - 42
Therefore, the inert gas supplied fromthe gas supply
devices 70, 71, and 72 into the respective areas
passes each area to be exhaustig fromthe exhaust

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

ar eaghekdfbler,, +heNq nRreS Ykt sp A3l F1em ithe gas supply
controlled at a predetern ned pressure by regulating

the geppbysamoyntzl,obndhg2i nefb 4% M¥Pde v@dareas passes
supply devices 70, 71, 10 and 72 which correspond to

t he easheairiede tar das exhbasteda froacad®e @fxhdust pipes 75, 76,
phot ol i t hography which is operated in the coating and
devehopgi @@, prodedmpugitdpst smch bisuexyigengt wzedey Mapor,

be expl ained. Before starting the processing of the

waf ernd/ sphen 1B ither regapscthiveh areaseguieatpadgsd to keep
predeterm ned tenperature and humdity, for exanple,

at 2%Beapagmesphergngleanr in shef respssttivel @geas. Further,
suppljied to each area in the coating and devel opi ng
proctBEi RESSFULEMLR eaRh: areg, 1fhgopddodied atadi on 2,

t he rogggsing station 3 e i.nterface section

2 d
s by PERACTRERInRH; prasorces Y78 eaniating P FHBRLY Aount
2 TBENERE LACERC Rl 8ok nkR SRt RS8R 70, 71,

at nosphere not co nmparitie

ey e R S

station 2nextRr @Sporedd oF GN@hotolithography which is
operated in the coating and developing processing
systém 1 thus structured will be explained.

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

processing station 3, a pressure P3 in the interface

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

the HESHHE thredd hdie PIHACESS] ﬂ@téf%éﬁ, SS{>52,

be lower than a pressure P5 in the resist coatlng

uni t bk ancnkdeBid ph@vdift tey ot 01 DX | {05 14 {8n
18 and 20 which independently control the atnosphere ©

t her eint easfacte sedthiesh ab@uem tFESRDYg PLeVENERdI G iher 5,
at nosphere in the processing station 3 from fl ow ng

i nt 0 drlte e tatmoapherss i destisd capddtige Widt loh andand
the like. 15 Further, the pressures Pl to P5 are set

t o behd ghdrer fidven seqiriess W ef IR | fidwling iteanthie@om

in which the coating and devel opi ng processing system

1 i s inenefsisy stadiomat3-t he direct flow of an

at nosphere inside the clean room which contains

i mpuri ti edMORGHEyard§ GRn 2bn GG sol orthéitpresgure P2 in

coating and devel opi ng processing system1l is
or o dMit PTORRSS L S LRtdO sl o GTet HeP R SHOWRT sthan a
star q% djon .the . cassette station 2 il [ ht(_\swe
at rmg)p esrsé&%l s# &t % eeé-r?,SJtsr%e cfﬁaq‘te]rn%dlrx}lrﬂesrmffqr} 19 and
reMOYGS NG ADHINY F3eREL MY &ln W rAMANE FASREIdE ©
and carries It
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 1like.

Further, the pressures P1 to P5 are set to be higher

than a pressure PO inside a clean room in which the

coating and developing processing system 1 is installed,

so that the direct flow of an atmosphere inside the
clean room which contains impurities, fine particles,
and so on into the coating and developing prbcessing
system 1 is prevented.

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

31 of the processing station 3 in which the atmosphere
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through the transit opening 11 into the adhesion unit
31 of the processing station 3 in which the atnosphere
44 is kept clean. At this tine, the shutter 12 is
tenporarily opened, and when the wafer Wis carried
into the adhesion unit 31, the shutter 12 is cl osed
again. 5 Then, the wafer W scoat4ad w-th an adhesi on
rei nforci ng agent such.as HVDS for enhancing an
adhesi on property with the resist solution in the
adhesion unit .31, is_carried into the cooling unit 30

by tHE KGRt Cl&A%rerAtebhd& timey bbecsbpegerold is

predet ermi ned.tenperature. Thereafter, the wafer Wis,
carr %@5‘3051""5111%0 EDESy ang i_"ﬁ’&rhﬁﬁﬁ'(e FRIGT #Y 45 carried

under, resi st t.i ng pr.ocessi nqg. Then, the, wafer, W
on \ﬁ%’%@h%?lﬁeapéglgéfmf I h ? "or1red Slhélr%ttl%gfzerlrsedﬂt%ed
t he @gﬁé;@/cooling processing unit 46 or 47 (PRE/ COL
in 1§ I 3) to undergo heating/cooling processing.

On this s Qhe NATHD G PLAGARH W3 A GF WidWion

processing are not perforred successively in

TeSpQ@&hE@r@ﬂhb?agBhQVE@%@_%@dMWb@U§bEyeﬂW£héf€§ an
heati ng processing and the cooling processing dare

per f adired ibn pleperngl &itthi thel rewdRtasoli® ion in the
heati ng/ cooling processing unit 46 or 47, so that the

t i me adbdgsiipaduhibom3the ibeatirng epr dne®sithg coditif®y unit 30
cool i ng %rocessing for the wafer Wcan be kept

consbinthgt main trapsfewhdelvicekds ito pessovlled dcomake
the thermal budget which is given to the wafer Why .

t he PSeHEiErmdnfHetsARErBEIKEen Thereatperti thewnaes W is

W . . .
carried into the resist coating unit 17 or 19 to

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

processing from the resist coating processing to the
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Further, in this enbodinent, all the heating/cooling
processing fromthe resist coating processing to the -
45 devel opi ng processing is performed by using the
heati ng/ cool ing. processing units 43 to 47, whereby
the tinme required fromthe resist coating.to the
devel opi ng processing can be ndde the sane in all of
the wafers W 5 Subsequently, when the wafer Wis
carried into the extension unit 41 and the shutter 62

7 om e LOB it a1 T Py 8 PAEAIPES i85 b e

L Al By iy e
n/ o

g?u: Ltgﬁnv\e/a%erq%\}%e%s%%gnpl th ggé%ter a(‘i:a'r c—?/ t £ Yeveloping

P s Etbcksslifiy WaChelatie THRAOSShd fs 1p%[f R Aaters w.

exposure unit "56 S carrle

al i gner 5 ghlbs@ldifentls t haARY terkd WY a{ﬁfed into the

after the shutt'er 667i's opened and the mafer

carriextenstiont b ial 4gnenddthehehufttldrers2 66 icheflfed he
agai n. Next, the wafer Wwhich has undergone exposure

by beifeg eapried a6Cmediedyeso thepwadeirewnifiesh paid ern

in 20 the aligner 5 passes through the interface

sect iegensionhband4r tiledoi ragryhd texndesitdre grirti phi2rial

the processing station 3 again by the wafer carrier

55. PHPRASULRe UNVAf 86 Wni $headnitedfiageo st ion 4 in which
heat i ng/ cool i ng procgessin unit 43, 44 or 45 by the

mai n aﬁ§FQFPg§¥Fcésl§eP ?@eéﬁderﬁbehéhﬂFﬁgrcéélFﬁgClosed

h xposur
Processl N ALLeLhtNg 8% 939" Sn/out of the wafer w is

completed. After a peripheral portion of the wafer W is
exposed in the peripheral exposure unit 56, the wafer W
is carried into the aligner 5 through the transit
opening 65. Here, after the shutter 66 is opened and
the wafer W is carried into the aligner 5, the shutter
66 is closed again. |

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

Thereafter, the wafer W is transferred to the
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processing in due order. Thereafter, the wafer Wis
transferred to the 46 devel oping processing unit 18
or 20 to undergo devel oping processing. The wafer W
after the developing processing is carried into the
post-baking unit 35 or 36 to be heated, and
subsequently, transferred to-thded cooling unit 33 or
34 to be cooled to a predeternined tenperature. Then,
it.is carried into the extension unit Bﬁ of thet:hlgg
SSi nit group and returned to the cassette
"n tARVELERIG PEICRIBND BY1EndS et &0 der nderso The
abov | etes a 10 successive

photc%‘f'?r]g‘)%f’g%fﬁ?r BT - ACERR dYafer oWt aftes n‘ébgi deweloping
' X ' he | as is supplied to
cach iR Y e Ated ofutd; he Bostheapibecssing 35 or

' i tion 4, th
oo G b L e A SR REhREY, | rapaterapds ton the

eack 8PN HedUC et and trc?”Bééero%‘gﬁﬁgngCtpggﬂgtemined

at nosphere in each area can be narn

Therempetatifi® .2dhgshon ief jtdhed d 485 SWQ efension

oxygen and the fine particles to the wafer durin

t he upidc 82sioTy the TWAKE PISeesSOihGatniLeqlbaPSLA Qgturned-
20 tﬁg waf er Wand each proceSS|ng&can begprgﬁeragly

per ftor tibe: icasislet teodt iimg thiedl CeySLOPENSLREPSESSI BY the
system 1. Especially in the aligner 5 an influence
duewafert rarirer i7t.i eSheuashoxe prgess coiitdscant ,
and the renoval of the inpurities such as oxygen

i nsPFHECERELYS Pheépliddogranhyn preeessuppress the

ion_of th . :
adhesi o 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
the fihe particles in each area are reduced and removed,
whereby the atmosphere in each area can be_maintained
clean. Therefore, the adhesion of the impurities such

. as oxygen andlthe fine particles to the wafer W during
the processing is suppressed, so that the-transfer of
the wafer W and each processing can be preferably
performed in the coating and developing processing
system 1. Especially in the aligner 5, an influence due
to the impurities such as oxygen is significant, and
ﬁhe removal of the impurities such as oxygen inside the
interface section 4 can suppress the adhesion of the
impurities to the wafer which is immediately before

being carried into the'éligner 5, which contributes to



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

aligner 5is set to be higher than

P4 i t
Do T SRl ot v e e 3 SHAToro ey (v ther, as

P3 in.the interface section 10 4 and the .
P esl RS O B SRS ST giFed dk 0 aligmer 5 is

| ower, h re P2 in the processing,  station

3, t ﬁsehfr eby Its’ug:rgl%rbéiﬁ#dl THE f%% 9 the “%Run‘%’stp’r%? Ieb‘F‘FPmeS
the i f : [ i Nt | gher an e
floméﬁ%ﬁgt%? §?ﬁ§§%ﬁ2r§§*fn5§4é§ﬂéﬂ%ﬁi%ﬁ§§'%&%E%d?% 3

and r&RS §lahR 18RIHON fort , AroGEsSi

st at itsgﬁ 3. Therefore, predet er’%drge% a rmspf]i.er g‘éo%er e

mai niefifeed ilvieliyh@sald.gner 5 and the _processing _

station 3. Further, the pressure P2 in the processing
station Mbredwersetthied gredsyes Bhaim thfe HESGEL $5is set

inthe resist coating units 17 and 19 and the
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develtepibeg higbeesshag tinel tarek@uared P20 i HHee interface
processing station 3, thereby preventing Phe i nert .
gas PRCtAETphocaddi hyespacisenre By dm fhewiimg drmfiard heection
resiat coating unit 17 and the 25 like, which makes it
pOSS|bP@dtGhﬁePFﬁﬁﬁPFﬁePﬂe§mS¢he cassette station 2 are set

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

Further, the pressure P2 in the processing station
3 is set to be 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
like, which makes it possible to perform the resist
coating processing and the developing processing for

the wafer W in the predetermined atmosphere.
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coating processing and the devel opi ng processing for
the wafer Win the predeterm ned at nosphere. 48 .
Furthernore, the pressures P1 to P5 in the respective
areas are set to be higher than the pressure PO in
the clean roomand therefore, it is prevented that
the atnosphere in the clean oomghi ch inpludes 5
inmpurities and fine particles in conparatively large
quantities directly flows into the coating and

devel opi n rocessing systeml to contam nate the
interi gr g?‘%‘i’\‘@’é‘%&”ﬁfngg%dl)ﬁ@%%ubﬁ nglprocB8singthe
system 1. 10, Moreover, the partition plate 10 is

pr ovi P Detthe df 93 TR Tt @ the iRighernBhamethe pressure
P v b it S eh: had el ipetSfoth, sEh i theevented

[ t] d t shutters 12 and, 62 are

s pl P e AR B ooy W Fidinaes

iag dt %gn%dggg%i%%/\%r%ﬁséj i%saf%ﬁ%s: rlr{s] u%%?%%%aetdfv%;’ﬂ farge

the wafare Wikan die dSPEIRfed M nd I e@&étf{%%?r?%

at nosphere by each area. The aforesal d iner

suppldeateliop ieac brdces s iy yRlerd he ﬂ@%ﬁﬂ&@%}le

the humdity thereof -are regulated at predeterm ne

t enpeimetariorand i didating\haiEieddibg BB g5 Rl Ay

the humdity in each area are maintained at the

pr edéystemdd t enperat ure and hum dity, and the wafer

Wcan be processed in the same 25 condltlop at aL

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

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

According to this embodiment described above, the

atmosphere in each area exhausted from each of the
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According to this enbodi nent described above, the
at nosphere in each area exhausted from each of the -

49
to

exhaust pipes 75, 76, and 77 is exhausted as it is
t he outside of the coating and devel opi ng

processing system1l, but this atnosphere can be used
again as the inert gas suppkiedtdromthe gas supply
devices 70., 71, 5 and 72. In such a case, for exanple
as shown in FIG 6, a main exhaust pipe 90. which

| eads to the respective exhaust pipes 75, 76,and 77

isp
| ead
72.

91 such.,as an qzqne filt

st RARPE Ml i n angkhhlists pexpkawsted amoﬁetdtbs' to
to the aforesaid gas supply devices 70, 71 an _
rdiS 1REs 392 (He thE FoRt iihaARd devrlaming Br9gegsing
silica gel filter, a

deoxi FATtS it 9T 3 Jt%@etlr"i%l%ﬁﬁ? t%arf ?*ﬁsea‘? gdain as the
i . tructure e, .
D et HRC Guba 1 T i éﬁéea%‘ip%]ryead?‘elceslg 0, 71,
' I as su
L 9 P s PRS0 B .
The fd Injs8h LkHRs@ Jilﬂé:tdoomtmcmel@/d:{]%d Y !Lté{rﬁeective

such

at No LR MY iges Us

I nci
20 c
be

by r

as oxygen, and - can renove the inpurities in

t e laafa t he &%S@%Vi\ﬁ%da}!f aaa: this main
dental l vy, instead of the filter 91, a device whic
Exha@isty @ ipey 9N, i sORie tBilddd o alk HUXYed®E gas
provided to clean the aforesaid atnosphere. Thus,
supply dewigtesnIpher’d eddar2.edFiirewercadh ehet hain

exhaust pipes 75, 76, 77 as the inert gas, the anount

of t

[gxhiagsitt pg@se 199 ba ddwiters $dplsusth @ed 426 cameregfilter, a

required for re%ylating the tenperature can be

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

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

reduced.

In the embodiment described above, the inert gas
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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®&ecti on 4 and renoval

of the inpurities from the interface section-4 can

suppress the adhesion of the inpurities to the wafer

Wi "'%!ﬁﬁ]}’niﬁrtg%e%]zlgdof egl]igrafgfs e&f)o‘(?l’lj(% ﬁceasn%es'%te 'station

processin Inmpurrties — exer

5974} O PS4 4 30 Y 060 A pion

and tie IOCAS 41D 1 ald il fed TdWEy tOYeR&PBhYE PEaEdCsection

inert gas to the processing station 3 in addition to

‘the inf erhacareeekiadd 4upplgesd ithed inhavegasa to) aafe

atnosphere is maintained in the 15 processing station

3 in Wiedfddee gwjtnion ¥ aind premessl ngf ofhé himpweit hgs from
and devel oping processing is perfornmed, and the wafer

W cartlee jnmooeSss sevtitm 4£locan supmsgserithe adhesion of
Incidentally, the above expl ai ned enbodi nent is 20
aboutthehelmputitiiesarid ddeelvopien Hriovesdiateky shefooé and
the wafer Win the process of photolithography in a

f abr ixHi$ 1 RS WIe PLRGRTVH DV rtRRvinpurities
but the present invention jis also applicable to a .

coat i THFEn & e ¥ i P PrIoGARRT RER oFNRERRR 1 at es

25 other than a seniconductor wafer. such as anLCD . o the

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

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

According to the present invention, the inert gas



10

15

20

25

substrate. According to the present invention, the
inert gas - 51 is supplied into the coating and .
devel opi ng processing systemto suppress the adhesion
of inpurities at nolecular |evel such as oxygen,
ozone, organic substances, and the like to the
substrate, whereby the 5 subStrat® is suitably o
processed wi thout being influenced by the inpurities,
whi ch nakes it possible to enhance yield. In

par ti Ll &{ppPed eﬂﬂéﬁq%é Q?oé{'a?rgcf l/é#cgﬁd%gein%?e“l% processing

i nterface secti on, e substr

ert. he”Substt are” v ch 75°1
P R R s A S SR S

can helatdllt Yl orar atkth S @,”Q%d@,nt8rcgérﬁc7

is a plane view of a coating and developing 1

pr oc ensstgamyes e rankD k hae Aokl N tthd NAusRGAte, whereby the
enbodi nent, and FIG 8 is a front view of the coating

and d8ibs oty iy coddsibly grsicss sl .w iltiowode gy and
devel opi ng processing system 101, as shown in FIG 7,
has arnsflusnaade biyn tiie dimpm midsisst t evhi2th statésonitl@bssible
for carrying, for exanple, 25 wafers Win a cassette
i nt o/tGUtETdFaNASe Yd@ddi-ng and devel opi ng p_rocessih(r;gwafer
ysLem 100 (Lol e oysTde and Sa g IS SRS e
o o R RS sy YRR MBS st
contaminated by the impurities is carried into the
aligner, and the exposure processing of the substrate
can be suitably operated.
(Second embodiment)

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

The coating and developing processing system 101,
as shown in FIG. 7, has a structure in which a cassette
station 102 for carrying, for example, 25 wafers W in a
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
processing units are disposed in multiple tiers for

perfdrming predetermined processing for the wafers W

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

X- di thEdeds i) and A At Sotd e d ofvd nfcﬁ% tci'éec,@iveing

inaline at "predeterm ned positions on a casse

mountadned sledlditig e A R KddMy o A 1 :
waf er carri erl f07 10 which can dbﬁg/ t ransporltd;rgl:hit ﬁ%eﬁmvmed

dirembxﬁﬂuﬁiﬂﬁgtﬁﬁwmﬁ?ﬂadﬁ dR 1G] Ifoddding system
X-direction) and the irection of arrangenent of

waf erld Walreused eigrailiy coagsetter] G titgs Z4HIRptions. a
vertical direction) is provided to be novable along a
transfer fJax RhEOgassattks dmtiget X ess phirexlivel of

to the respective cassettes C. The wafer carrier 107

has &3s&eit§eseft arendriesd Yomoyndieidorim ridhenl¥-ghimeewtt izfn (in a
the wafer W _This wafer carrier 107 is also

st r udCRr 889 Hoptofpdd restdon dacddGt d Jarip® énengiton

unit 13 nd_an %Qheshon unit 131 which belong to a

Uhi r aESAsEECuRRg

descri be

_ URPEIEIORS &1 & AR S MM Tiqg table

ot 2% M TPl SRS SERR Rl EhEr yblErasargser 107

" OSER ealt B ERU e 170 IS0 90
arrangement of the cassettes (the X-direction) and the
direction of arrangement of wafers W housed in the
cassette C (the Z-direction; a vertical direction) is
provided to be movable along a transfer path 108, and
can get access selectively to the respective cassettes
C.

The wafer carrier 107 has an alignment function of
performing alignment of the wafer W. This wafer carrier
107 is also structured to be able to get access to an
extension unit 132 and an adhesion unit 131 which
belong to a third processing unit group G3 of the
processing station 103, as will be described later.

In the processing station 103, a main transfer
device 113 as a substrate transfér device is provided
on the interface section 104 side, and on the cassette
stafion.loz side, threé processihg unit'groups Gl, G2,

.and G3 are disposed. In each of the processing unit
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station. 102 side, three processing unit groups Gl, &,
and G3 are disposed. In each of the processing unit 53
groups Gl, &, and G3, various processing units are

di sposed in nultiple tiers. A first processing unit
group Gl is disposed on the front side of the coating
and devel opi ng processi ng system3l01ly and a second 5
processing unit group & is disposed on the rear side
of the coating and developing processi ng system 101,

ith ragessi nit group G3 therebetween
?%e g§°hﬁgiréﬁs ( & g ’1fé%égﬁscQFPFeFﬁénﬂaF@ﬂtﬁ/are

o spasshorR, N b5 BABCERRER] 1R FirhpePraBttaing pnit
d , l's
295 0% dragi aroste, aRhm Al 2 5%, boag ing

WhlCBnar§ev€l§?9ﬁ§dpk8chgglhﬁt%?E@%ﬁ i%ﬁt'%%da%dsgbgnd

be descri bed at ér i rst prodessin

grouprédes§ohgenaipl groap showm Hﬁsﬁbgédsoﬁn@hélgba% side
resist coating units 117 and 118 for coating t

mafeothhethoatmﬂglahdeévéﬂaﬁlngrQrbbﬁskhﬁbegygﬁgm 101,

the bottomin order. In the second processing unit

gr oupitl, adeberdppngcpssirgsiingtugirbap2G3lifiezeBet?@en. The
for performng devel oping processing for the wafer W
aftemaéRp6§%B%f9¥o@§§s¢ﬂgléBeCamocareyedhefWaﬁethw into/out
bottog1|n order. In the third processing unit group

&3, 9 B%??ﬂﬁsuHF?cﬁgﬁlﬁaruBéFﬁoWhiﬁQ areodiispgsed in the
proceSS|n$%for th t he adhesion unit 131 for

25 RhART bn%d%%%FoﬂrBFBﬁeg%regzofapﬁeG?e§P§tWlll be

SOlu&éQerbed 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.

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. In the second
processing unit group G2, developing processing units
119 and 120 for performing developing processing for
the wafer W after exposure processing are two-tiered
from the bottom in order. 1In the third processing unit
group G3, a cooling unit 130 for performing a cooling
processing for the wafer W, the adhesion unit 131 for
enhancing adhesion properties of the resist solution
and the wafer W, the extension unit 132 for making the

wafer W wait, cooling units 133 and 134 for cooling the
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and the wafer W the extension unit 132 for making the
wafer Wwait, cooling units 133 and 134 for cooling
the 54 wafer Wafter the devel oping processing,
post-baking wunits 135 and 136 for performing heating
processing for the wafer Wafter the devel oping
processing and the |ike ares fd&4 exanple,
seven-tiered fromthe bottomin 5 order. The
interface section 104 includes an area S1 before

e M B S e YR S, R ing
(LSt 135 010 S Hed R MR i hsing for
fif ’ ' [ vi.ng a second ther gl

b oc SR $a%RE 0 attel SRR ke g il Ehe

SeCOﬂQkEr%&%ﬁeEer%&%ﬁpiEg YR58 o ff 1R éﬂ%.ﬁgttom in

at nosphere in the area S1 before exposure and a
at nogglaere in the area S2 after exposure are shut_off
by a partition plate 142 so that the atnobspheres in

the areaTht hefterEaepesets cind 06 IR A fifea S1
exposure are nade to be different fromeach other. In

the bedork pxposssendnuwhiictr e Eburfter pFdcsaIRIE U t
cooling unit 150, extension units 151 and 152 for
nounBrAYPt R Wavengwabéfivst eherwale processdingg unditd and a
temporarily making it wait, heating/cooling .

pr océ3EPhgWaEPrsCa581e15440195, agdd re36 trRREBAKELEUice are
in ELG 9% for eating the _wafer W before exposure 25
proc8LEPRGEAn B8PHeRNt TGRSR AL LRI SMPOSULEN ithwhich the

reSi§&fth processing unit group G5 having a second thermal
processing unit and a second wafer carrier 141 as a
second transfer device are disposed. Further, an
atmosphere in the area S1 before exposure and an
atmosphere in the area S2 after exposure are shut off
by a partition plate 142 so that the atmospheres in the
area S]1 before exposure and the area S2 after exposure
are made to be different from each other.

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

temperature, and the like are, for example, seven-
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solution and thereafter cooling it to a predeterm ned
tenperature, and the |ike are, for exanple, seven 55 -
tiered fromthe bottomin order. The aforesaid
heati ng/ cool i ng processing unit 153 includes, as
shown in FIG 11, a disc-shapedsgot plate 158 for
heating the wafer Wand a chill “plate 159 which .5
noves to a position above the hot plate 158 and
receives the wafer Wfrom above the hot plate 158 to

cool tiilered &rbasentabbetd3lin BTiqgde.its casing 153a.
The waf er W undergoes heati ng/cooling processing in

the sameThei &foeetaidohslat.ingy ddidriehy deeriess eyt 153
10 budget which is given to the wafer Wby the heating
constianindesgi denshblp, inh&Ist.r udt,unediet-shapedh@ot plate
heati ng/ cooling processing units 154 to 156 are the
sanmelS5¥héoti heatimfetheawnifer WA@nds asthidflupdatieo 15@ which
15 novable in the X- and the Y- direction (in the top

and MB¥EBoRPdRr BEELEACRNAPLAVE §he hat Ppdatedil58cmindn

in FIG ,7) and the Z-direction (the vertica

di r eEEFERYESahBet YafeE WofzpmppEOVE the bordplaiei d88 to

ing di ' Z-axi,s), .and to b
to1 cCpBLyaf Shedckafh F%‘éﬁ%&l%im &S_éié%eoezgspﬁéla%ggsa.
whi t . t group.4, .
el azp- 0, b0SeLOHE IncBESRERRRT A brRREBsSE in ene

e, BmeCGAe Bntabenllyo s80hetbrh iy I HiEne

cool badgeti WhiéR, 18X§EPEh0BoURhESwaBeraidn)b62nkOheating
constant. Incidentally, the structures of the other
heating/cooling processing units 154 to 156 are the
same.

The first wafer carrier 140 is structured to be
movable in the X- and the Y- direction (in the top and
bottom direction and a right and left direction in FIG.
7) and the Z-direction (the vertical direction), and to
be rotatable in the 6-direction (a rotating direction
around a Z-axis), and to be able to get access to the
various processing units which belong to the fourth
processing unit group G4} a peripheral exposure unit
157 and the aligner 105, and to carry the wafér W to
each of them.

In-the fifth.processing unit grdug G5, for example,
a cooling unit 160, extension uﬁits 161 and 163 for

mounting the wafer W after exposure processing and

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

for heating the wafer Wafter the exposure processing
and thereafter cooling it to afﬁgedeternined
tenperature, and the like are, for exanple,

seven-tiered fromthe 5 bottomin order. The
heati ng/ cool i ng processing units 163 to 166 have the
same \iitsctigags 194t h et 6fd e afrEea®d in FIG. 3) for
heating/cooling processing unit 153. The second wafer
carr ilfatlidly ithes wafeiruned ftidh ltald Yesipbduve YP5&@SsH thg and
10 first wafer carrier 140, which is structured to be

- abl e theregditeac cesd ilng tilte teara queduteamsivied) tempgesrature,

which belong to the fifth processing unit group Gb

and tansl tdle diike B0%, vt texample, tsevemiteienid of macithe
of them Between the processing station 103 and the

15 i hodteacdnseadiesn 104, a partition plate 170 is
provided. By this partition plate 170, an at nosphere

of the pridGedEatd /UMD PLAGESHLNG tsbher6dfto 166
the .interface section 104 are .shut off from each

ot heP2Ver{Fh §AME, SETAGEUTEs, Withy fhath 6 g @foresaid

' i i 1] | 17Q .at it]
oot R AL I S05s) 3 RORek A wacer
el ; ' i that. .
he mah (Fanafor GSITSQUIEY Dart apide g1, ¥ o

ext eFsirgh waiey takrard 1492 (RieH % G WahfedVid R able

the area S1 before 25 exposure fromthe processi ng

st at iten g3 ackeskhebmMhe 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

intérface section 104, a partition plate 170 is
provided. By this partition plate.170, an atmosphere of
the processing station 103 and an atmosphere of the
interface section 104 are shut off from each other.
Further, a first transit opening 171 is provided in the
partition plate 170 at a position opposite to the
extension units 151 and 152 which belong to the fourth
processing unit group G4 so that the main transfer
device 113 gets access to the extension units 151 and
152 to carry the Wafér W into the area Sl before'
exposure from the processing station 163. Furthermore, .

a first shutter 172 for freely opening and closing the

first transit opening 171 is provided in the first
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a first shutter 172 for freely opening and closing the
first transit opening 171 is provided in the first -

57 transit opening 171, and the first shatter 172 is
opened only when the wafer W passes through the first
transit opening 171 and cl osed ?5 all other tinmes. A
second transit opening 173 is p dvided in the 5
partition plate 170 at a .position opposite to the
extension units 161 and 162 which belong to the fifth

pr ocessingd tubiplendnQUR 78 Sd Rale thig-d@idhdr@nsiern 1
device 113 gets access to the extension units 161 anf

162 bpenedr ynillye whehethd/ walfert e gises YRt RD first
10 103 fromthe area S2 after exposure. Furthérnore, a
secomndasbitt epehihgf a7 1f aad yleped g ald JHEMG s .
second transit opening 173 is provided in the second
transit opesiecgntl73 ramsd tt lopeyeiqond-whaid gyrcdvidldd in the
opened only when the wafer Wpasses through the second

15 t Parsit1openlagel 130and @ eosdtdonaldpposidre ttonegshe

The aligner 105 for subjecting the wafer Wto
expoSHLENSLBRYBLE§ L€ 1pADd éga wavich balipag moetthec£ifth
section 104. The aligner 105 is sealed by a casing

105aP 8PP RANE! RRAG: ST68P Gaq SPs thaty Ehe! aa i thansdier

to 2 LLLLC control an atnosphere . in the aligner

105 deRiEERarS §8bL RerBRanaR RheL Pe e 10k g (i and
waf e r et e ion,104 intao t.he .

A i et 185 CHEED]chel GRcaE NP RO It brglig ity station

CxEAUs oot hbes o7 SEgecoaerten, OhuPlybifre <

and skoshayshtietbransit tepefirt@ly 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
transit opening 173 and closed at all other times.

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

interface section 104 of the casing 105a, and a shutter

176 for 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
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175 is provided in the transit opening 175.
Furthernore, a transit opening 177 for carrying the
wafer Wfromthe 58 aligner 105 into the interface
section 104 is provided on the area S2 after exposure
side of the interface section 4 of the casing 105a,
and a shutter 178 for freely o |ng and closing the
transit opening 177 is 5 provided in the transit
opening 177. A first gas supply device 180 and a

secongh r SUPP dhtderie 18def Scé eé@@@iéﬁ’ei(}% ']’15 provided

provi ded above the area S1 before exposure of

| Nt erdraashes enid B2l O t N b abo¥eré hei dé e ehéf igtet Psce
exposure thereof, so 10 that the inert gas can be

i ndi \detitaldry ppif achd raaBindiel 654 Stagisa SSpttver 178 for
device 180 to the area S1 before exposure and from

t he sermly ggemsimplandediceidi@lthe tides bt epsRimgtET7 is
exposure. The.gas supply devices 180 and 181 each

i ncl evelders ifurtdie dirasfs ieqepenimg tHe. i nert gas
supplied froma supply source not illustrated or the

li ke to Fr ity raafe FURmMbErdeviiee b0 hand d tsecend gas
ULPA |ters 180a and 18la for renoving fine

part ﬁH%lY feviGe ildr targaasre%tha\felghé)qq@@cb@bove the

o ik SRR A S A L 10
égpgsur e of ‘%11 o U %t er ?22%3%%% on ﬁzf?f?p%g%aﬁ S%n !
s, S0 L1 e
t enpaid Wigstf ddie supplly $RSrice 180 to the area S1 before
exposure and from the second gas supply device 181 to
the area S2 after exposure.

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

supplied from the gas supply device 180 before exposure,

and hence there is a temperature difference between the
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supplied fromthe gas supply device 180 before
exposure, and hence there is a tenperature difference
between the 59 atnospheres in the area Si before
exposure and the area S2 after exposure. A first
exhaust pipe 182 and a second eﬁgaust pi pe 183 are
respectively provided underneath"the area S1 5 before
exposure and underneath the area S2 after exposure,
and each of themis structured to be able to exhaust
t he atmosphetresi incébe area SThd®eFoske exigtdurd@id @Gd% area
which is supplied fromthe respective gas supply
devi 8@s af8erardpd8iirent 0 t he respective areas 10
passes each area to be exhausted fromthe respective
exhaust piRpdIrsd2 exha@usd3 pipwl lidPpwnid ieesengrhd axhaust pipe
oxygen, basic substrates, vapor, and so on in the
r espd88i wEearespesta vedinPE@Viid efe uatler nea thediiet lagea S1
at nospheres in the respective areas clean. Further,
t he P§ BF€S§6P@SPﬁ3tH@daPééegneﬁéﬁoF@eeﬁﬁ@§uﬁ@|&§tef

e sypp anpunt of t

lled Db | I
- nor EXpSUEeonandy EF B asjgbeng&,gprs&rageaua@dlg@ Bengble to
h t
Looy BeFRgtrchd AbRBsBhER 3o ety BXRA FnsPesqre, the
i nert; jaas hsg%mshsggoequaieéo f_sfgﬂllp%e %\é' %%c%%e jas
pr edet erm pressures ective

procagpdf e@e&ebst hear aphy 1\eﬁl GRtbS th@e&fe%y&%wé ERas

coating and devel opi ng processing system1
struphdsed aheneavehl tbebexpikdatgded?7rBal e Hedgddtdve

the processing of the wafer W the
exhaust pipes 182 and 183, and impurities such as
oxygen, basic substrates, Vapor, and so on in the
respective areas are removed to be able to keep the
atmospheres in the respective areas clean. Further, the
pressure in the area S1 before exposure is controlled
by 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 regqulating
the supply amount of the inert gas from the second gas
supply devicé 181 at predetermined pressures,
respectively.

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

Before starting the processing of the wafer W, the

inert gas which is regulated at predetermined

temperature and humidity, for example, at 23°C and 45%
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inert gas which is regulated at predeterm ned

tenperature and humdity, for exanple, at 23C and 45%

60 and is rid of fine particles is supplied into the
area Si before exposure of the interface section 104
by the first gas supply deV|ce(ﬁ§O Further, the
inert gas which is regulated at, for exanple 15C and
50% and is 5 rid of fine partlcles is supplied into

the area S2 after exposure of the interface section

104 land He rdecoTd fdase Papticldayiice shipplEnintd) the area
at nosphere in each area is replaced with a cl ean

at nosiheeforet exposuaieniofy i urterrfacaidedsidr N04 by the
particles, oxygen, 10 basic substrates and so on, and

t he tfdmsér gagr suppdiydelevtilve dréda SFuather,exhesinerits gas

made | ower than that of the area S1 before exposure,

and ®hiishstigt &egslafksgidntadi nddnt esramfliesr .13%6r epdaSO% and is
pressure P1 in the area Sl before e eﬁﬁosure

pr es&dde off2 filne pariied esp igf sayppisask josir £heymrea S2
pressyre P3 in the all 105 are set so that these

have 34 YE&l £XPOSYRiSy off gﬁﬁ&?ﬁtﬁzf%ﬁ@cﬁﬁlﬁ htayhghe

t he atnosphere |nskﬂg the .i nt rface ection 104 f

f1 owhg oPRt §3EhEY ané‘F f&be L8t n €ny apegggpgpfsgre in
I N a gl gan Ja0mgl .o \Ig%l t%)o%t 'd?l.% datm C?pl'gerseetnott

developlng proceSS| spose

be | ek alibdRgt % &fmwse s%%%st *}ﬁr@ lr%&%sm%xygen,

exposure, the pressure P2 in the area

expopidsic sl thatesua®d 3o Brf,heard 'ﬂﬁserte"ﬂ%ra%ure inside
pressure inside the cassette Station 102,

pr estihke areai 2 alfee25 expoeRIs NG Aixrld qrbmﬂé}&tﬁdiﬁft@ﬁ»t of

preventing the
the area S1 before exposure, and this state is
maintained thereafter. Here, a pressure Pl in the area
S1 before exposure, a pressure P2 in the area S2 after
exposure, and a pressure P3 in the aligner 105 are set
so that these have a relationship of P3>P1=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
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 préssure inside the
processing station 103, thereby preventing the

atmosphere in the clean room which contains impurities

and fine particles from flowing into the coating and



10

15

20

25

172 is cl

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

adhesietfe VP i [fTdie s AR s yiitdh a5 1S dan yenhanci ng

an adhesi on property wth the resist solution in the

adhesi on urién,1¥he igrokeaitd a5 itHO Wl e ap! i G tdited,
130 by the main transfer device 113 to be cooled to a

pr edeiner Himdthet empseatter stathier gafZ erchd ket aWisr 7
carried into the resist coating unit 117 or 118 to

underfgasd megioytesc oatel ngprocesessl nGgifethan fridie tiaf ffassette

Won which the resist film15 is formed is carried

i nt 0 Ct f@degag@Fdiesn iniintosther athesipn e tndidi of the

transfer device 113. At this tinme, the first shutter

172 PE¥OCceF5INgr Sitatdpand@3t-0 carry the pﬂfer Vﬁinto

t he extensjon unit 151 or 152, and the irst shutter
TR Was W56 Ont ach & e A TS RARESHAD gL ing

' [ is k | . f Wi
W on IO 6ok Rt Slean g e WIS
(PREAE BBE s 1RrCSBIREI8 Ty theaghthson ity 131 is
proceasrigduiinttol t8e €80124g imit qgol%g’t%%emg%@jﬂF%nsfer

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

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

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

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

al'l tiness prieiad@kadividRBsy bl Kut Or kL £ .
thermal budget which is g%ven %% the maferevvg§g processing

heat i aygd tthee SaseL aRj Wbéé@iﬁ@sé)ﬁégﬁé’@fofﬁé@rﬁnv%héos ingle
Subsequently, the wafer Wis carried fromthe

heat i urg tc el d I Gasprisine Ssa gl nig} ¢od bng cdSSin§rundf 153 or
into the peripheral exposure unit 157 by the first

waf ertloarkiler solGhaAf ttdre at e | phpuatedof tomntivé hé&ting
wafer Wis exposed in the peripheral exposure unit

157, ppqeRsing dio Whe agahbigrpeccessing &br goee Wdber W
through the transit opening 175. On this occasion,

t he STRRthe kepts qopsgpare d amil hheimeshe winieh makes it
carried into the aligner 105, the shutter 176 is

cl osRPSRERIE temaks FheLherpmbrbudget wvhigh sisfgiven to

t 20 fer i S exposed accordi to a )
SPedL% HAEF ;Y%%eff}ﬁa WERET STy rlg‘?&}’l‘??f? cthe cspgpective
IS W§§¥%#§ #he resist film and the chemcally

itiedT

anpl _e§ist contains a basic polynmer which is

the fol | owt 'y GLUCTaR fg S5 PRPOL B8 R HLLEDeR Lo "ene

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

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

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

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

(H+) is generated to cause a catalytic reaction. The
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in an exposed portion of a resist film 100, an acid
(H+) is generated to cause a catalytic reaction. The
63 wafer-Wafter the exposure is carried out of the
aligner 105 through the transit opening 177 by the
second wafer carrier 141. At this tine, the shutter
178 is opened and when the waf @3 Wts carried out of
the 5 aligner 105, the shutter 178 is cl osed again.
In the area S2 after exposure in which the

L eMPERFEYLG | %t@%' ;&g%' aqut AP ugce[ lShe

mai nt ai ned ean

1o BRAPRRY' 108 PRIGHEY f&%‘eﬂn@ grnésg&h oHETL 177 5 g
procg%%bﬁa %BE@E the r§eRog4ne péecﬁﬁihnglh@ dﬂﬁeOEHSEter 178

B which Is heating after the exposure proces

the §§|prﬁeﬁhﬁhﬂahhbndEh@u%%Qé&OMﬁhsm@dyfi %ut of the
catalytic reaction in the exposed portion an

prot atigrergiosp tee photeel Ngga jky deedd a@%qﬁ.of
the basic polyner is cleaved. Thereby, the éxposed

portion hIacahes axelaulsi2e aifit drhexpldsalrend ol exalapitie

sol ution, and an unexposed portion remains insoluble

i n t hempekrhthireeidemaliopangesollow and laee atmosphietal is

reaction 20 nodel of the chemcally anplified resist

mhenmaﬁaﬁaléﬁdnﬁﬂéanut§h§ayﬁéegomyn§rCﬁsraepohympnyhe

phenol is shomn as in the follow.ng. -{-CH CH

-{- CPF@?FEQ'CPPélH9+P€HS?ESG£€HE¥GE21ﬁ3 A4, 165 or 166

CcC- O,

Ség}gbﬁ 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
protective group for protecting a hydroxyl group of the
basic polymer is cleaved. Thereby, the exposed portion
becomes soluble in the alkaline developing solution,
and an unexposed portion remains insoluble in the
alkaline developing solution. Here, a typical reaction
model of the chemically amplified resist when, for

example, its basic polymer is a polyvinyl phenol is

shown as in the following.

@ | Z | @ " +(CH3)2—C=CH2+C02+H+

QF—O—C(CHga OH
Subsequently, the wafer W is carried from the

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



Subsequently, the wafer Wis carried fromthe
heati ng/ cool i ng processing unit 163, 164, 165, or 166
64 into the extension unit 161 or 162 by the second
wafer carrier 141. Thereafter, the wafer Wis carried
out of the extension unit 161 or 162 by the main
transfer .device 113. On thts 8&caston, the second
shutter 174 is 5 opened and the wafer Wis carried out
of the aligner 105, and then the second shutter 174

is cligsgdefgaicRtenshBheahtiel 16006 Ma6 LY ithe s

d £
transferred to the . devel opi ng processing unit FEGSr Water

120 taryneer 4a1 . dove AP fde P| OERESIABAN: 18ScaPPYE4I But of
FIG 15, the 10 exposed portion is rennveé to forma

predeher ekBeds¢bnCuhtitpakteor 1E0e piRhdle Wadlt @ranii®er
devel oping processing is transferred to the

post deakcegluBi.t dB5this dSGasdohe bRt 8dcomddshutter 174 is
subsequently, transferred to the cooling unit 133 or

134 vpebedcanletiheowaféb Wr edetarmiiedd ouenper aher @ligner
Then, the wafer Wis carried into the extension unit

132 &P5vhandhthenptbeesstagd shutterodf4ans cdpsededgain.
to the cassette Cin the cassette station 102 by the

waf er car FReredfreryhghegygferpiodss $ rampfieszes o the

successi ye photolithography ,20_process. According to

the OREBUPRERG BECEFPBERSABBIS, LiRGOT A20: tasnretyo

oDk 80,8 pEORRsLaloLRHE BEDERNHE, Bh A, Dbl hae

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

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

oxygen, vapor, and the like in the area S1 before

exposure are removed and the area S1 before exposure
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oxygen, vapor, and the like in the area Si before

exposure are renoved and the area S1 before exposure

65 can be maintained in a clean condition. Therefore,

from the heating processi ng (PREBAKE) i medi ately

before the exposure processingggntil the exposure
processing, the wafer Wcan be fransferred in the

cl ean atnosphere, 5 thereby preventing the inpurities
fromadhering thereto. Especially, after the heating
proceani bg mhihbainedf ¢én W eNeahi condit ib@si sSthérkfbre, from
formed, the inpurities are likely to adhere onto the

waf eth®/ heatlingf prheesspngi {(PREBAREYr dminedtila¢ edgf defbre the
in the exposure 10 processing, there arises the
posseBpbstyet pabcebBe ingxpotide theoexpoisnge progessing, the
preferably perfornmed because the inpurities absorb
enerypfer W rasebepézpnsferimed |ink&hghicdleans ajgesphere,

t he exposure. However-, by keeping the area S1 before
expothPEEBY PREVPRLéPPatBesdmpugdtiss)fxompdhgi ing dhereto.

t he wafer W pass [ di at el efore the expaosure
processin&spﬁc&agagaggggﬁJlﬁﬁ%h tidgs HLOs&F SARG ©F the

Sur %é?%%@??@i%éi?ﬁhﬁﬁsﬁfrs%ﬁ?ﬁ“’%&?gswﬁo ?”ﬁ'gl%%i 58 of
h W\
wnvel BREFiESES, Acll E2keTH E8) adhtil otk Badly . and

is shoeher impAriRikbdenafedde tho the waFRy it i8S the exposure
becomes nore significant, and hence the | aser beam

W t hptbeesshag, eehvavehengel, ther pe%aiBlieiti5StAR The

nore effectively used. 25 Moreover, the ineft gas is

suppekpdstu@et peoeeeaifid is not preferably performed because
the impurities absorb energy 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
104 through which the wafer W passes immediately before
the exposure processing in a clean condition as
described above, the exposure processing of the wafer W
can be suitably performed, which contributes to the
yield of the wafer W to a great extent. Further, as the
wavelength of the laser beam used in the aligner 105 ‘is
shorter, an influence due to the impurities becomes
more significant, and hence the laser beam with the
shorter wavelength, for example, 157nm is more
effectively used.

Moreover, the inert gas is supplied to the area S2

after exposure by the second gas supply device 181, and

the atmosphere in the area S2 after exposure is
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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
mai ntai ned in.a clean condition, énrﬁl arly to the area
Si before exposure. 5 Especiéllfi whén the chemcally
anplified resist for formng the circuit pattern by
the catalytic reaction of the acid is used on the

vaf eredadsteddyd thes steasiid Vatthdt gipe i18rdd i€%at the
(such as basic substrates) adhere to the wafer W :

af t eratmouphere I phecensiaG2 Howrerexgosdeepdry pde

area S2 after exposure of the interface section 104

t hr onghi nttd iated hen anafleyanWaeashiasi dnyedinait el nl yaft®erthe area
t he exposure processing in a clean condition as
descrilbdeefaime @exposairedeact i vati on of the acid can be
prevented and the 15 fol | owm ng devel opi ng processing

can be pr &is@emiallperdhnirddne Mhremiaally mphiefiedasesist
Is supplied to the respective areas by the individual

gas SWpliPTHERGcddie Sidanrd Haddern byt dhe gl dhd

the area S2 after 20 exposure are shuH{off from each

ot he" B IS §r (118 G+ 1iG &sab OTs Fhhatrfdfe Whutkhg acid
I nterfe forbiod iPatlde 5 AL e ﬁ%%f@ﬁ:‘s%g h(gegf rd ittl;aﬂ\,/sejt%

areas can be preventeéd, er
the IARAGLEAR AR AT L hdBIEA DGk Bl
posur and the area arter exposure.
Ther ¢frlRs iy .at fBRBYEEEShyNkEBBing 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
following developing processing can be preferably
performed.

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

wafer route before exposure and the wafer route after

exposure in the interface section can be controlled
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waf er route before exposure and the wafer route after
exposure in the interface section can be controlled 67
- individually. Especially, the second gas supply
device 181 supplies the inert gas the tenperature of
which is |ower than an ordipary-tenperature, and
hence the area 5 S2 after exposure can be nai ntained

‘in alow tenperature condition. Wen the aforesaid

chemcally anplified resist has such a property that

t he imddwdduiaddygroup thereof for protecting the

hydr oxyl group of the basic polyner initiates an

el i m nat i @spECiraddgt,i dheesercaatd tdes aupply ydevice 181
tenperature, the elimnation reaction of the

pr ot sppldegr the pnegite gass then temp anstarr eNafumhiigett hiss
transfer of the wafer Win the area S2 after exposure
when lowert Ehpar anup&dinagiye temparaivaree iand thenge g area
after ex%osure i s higher than 15 the ordinary

t enpEraPiiter BAPOSHE SRR kst Mo edaadbnn 6 v

QTR AL R ok B I AN R

CXOHS 58, YRR B, SO e, UL

bospRbEebialel hEohpl ko o BB ol B sz

of t B9 oRPObECkh¥ebasauP pB1YHe2S S NAARRdsY ant'RAli%B%at ion

pol arity changes.in the exposed portion and the

unexpesetipar even hiterdef ogdlnkeyC ddpRireturt)enefor e,

25 the circuit pattern can be satisfactorily forned

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

the subsequent developing processing can be suitably

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

area S2 afBoeh efpahe €iatst spis Suppley |dveicd hegp tdil the
pressure P3 in the aligner 105, so that the

at nosphendsgas shepayedeSicecfldle haxeo sUrfamytdok) dm

the area S2 after exposure can be prevented from

f 1 owreguilaténghthel tgmpera@sirien \wmd henve atheosptesr 1

is strictly controlled. It should be noted that an
exanprEose eHposEFBodndetheacr®aliS?y afdarhexposs® can be
i nventi on has been 15 expl ai ned, but the.present

i nveREFBRCLAVRSY WP%PFéénFQ ﬁﬁeﬂﬂﬁﬂﬁiﬂﬁmﬂﬁﬂdatﬁmpaﬁﬁtures-

t ake varlogg forns. sui.tabl e to provide the gas
e

suppl y dev ?r(?ﬁsf%ﬁ gfl Jirhé:hceasasréit"c eg]stl%ﬁﬁ‘gr?t ﬁB‘LPQ?dee and
2 and to

br ovERE BRERYra B’ 3R 202, ATBRE S0 ek ey ave set

reSpEStb%og¥w§g EEQB Eﬂg Q%%Eh%% P%ijhgglca %b%% 105, so

station roce SI ng Sstation

”a'ntﬁbﬁeghénaiﬂgsﬁh§§€scQHd%hbp%reEh%ﬁe@édegseﬁgfsure and
entire coating and devel opi ng processing system

can ihetHBi Akahnsd hRtbkeekpeailre0kdint i i cdted from

successi ve 25 photolithography process can be suitably

perf 6lowdng into the aligner 105 in which the atmosphere is
strictly controlled.

It should be noted that an example of the
embodiment according to the present invention has been
explained, but the present invention is not limited to
the above example and can take various forms. It is
suitable to provide the gas supply devices on top of
the cassette station 102 and the processing station 102
respectively, and to provide the exhaust pipes at the
bottom thereof respectively so that the 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 in the clean condition and a successive
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
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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 _

cl eaned, and reused as the inert gas by sending it to
each of the gas supply devites 80 and 181. 5
Incidentally, the enbodi nent expl ai ned above is about
the coating and devel opi ng processi ng systemof the

waf e.rga\é/ 'ékﬂath%t@dogﬁg)?n ci:fheD @és&léﬁ{ﬁﬁ%% aa\[/\%%/aesir njcﬁz\ﬁ%]e]:ected

fabricati ng proces a senicon

but ' td [ i | a
u tﬂ'é%ﬂrafls.@gvtor‘ ré‘fﬁ&r‘e‘l?dCZsS@s%ﬁt?é}Phefn aégfeeasrt 1, and reused

coating and el oping p ng" syst

ot heladt Rk Uil rEe§aGOBIUERId MR St B Ehds ﬁetl-}@ gas

substrate. As described above, "according to

pr esenippliyn\@@itiicess, 1iglte aind@eritgigas i s supplied into the
coating 15 and devel opi ng processing systemto

prevent tHedidmmrtialiles atheranamod aterte\atp sdidtedsabove is
oxygen, basic substrates, ozone, organic substances,

and tibouti khe fooamiaghemidngleve ltdpd ey lpetacatss i ndhesyatyem of

the substrate is suitably processed w thout being

i nf | fdecaRfigy FhdmGhenprocssss ofivphsitatdltdogrnaphy in a

possi bl e to enhance yield. Further, the atnospheres

i n t F@PIISSI A0 PEOGEEShOforRe SeSENRUS tord watfer device,

USRS BB PR e SRS o =

e S TR IR Sl B st
other than the semiconductor wafer, such as an LCD
substrate.

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

~ substrates, ozone, organic substances, and the like
from adhering to the substrate, whereby the substrate
is suitably processed without being influenced by the
impurities, which makes it possiblé to enhance yield.
Further, the atmospheres in the substrate route before
exposure and the substrate route after exposure in the
interface section can be controlled individually.
Especially, when the chemically amplified resist
is used, it is possible to prevent the acid generated

in the exposure from being deactivated by the reaction

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

at noagitereexpesureatano behmaigtRafledv @ takeRS 1Jwe temperature
mai ntained in the area before exposure and the area

af t esoexhasuthe eldmihetiespeelaictsodr oFs than gidttive

mai nt ai ned at predeterm ned tenperatures. Further, the

at nogpbepeduringhther ¢zahsifere ofx pheuwa fard w Iaﬁnarb%a

after exposure can be prevented fromflowi ng into the

al i ghghibatefi cTherefonespheeefodlevingt Hgveloping

controlled.  (Third enbodi nent) 15 Next, the third

enboBFAERESHNJt ﬁénpbéséﬁtltabAVe@eréﬁrmenl be

explained, FIG 16 is a plane view of a substrate

processi n§°r§BB§Fat G§Cé’(¥éld1“df 9 the presemodinwantion, the
tus 2

I 0in FIG 16 udes ap interface 20
secthﬁaQOE ﬂsRﬂFEﬁsapgﬁHEﬁéF §81t$8rr?§ﬁﬁGFéWPI?reas are
"0l 38§58 55 VHASLLLS! B LA AEREREE I e peo
L1 afEE!LABSaER!  ARglehl LHBRANTLER BRealoLy e
chanfgtin28inkq Sﬁnbfghbﬁgrmlned temperatures. Further, the

atmospheres in the area before exposure and the area

after exposure can be prevented from flowing into the
aligner in which the atmosphere is strictly controlled.

(Third embodiment)

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

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

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

An atmosphere inside the chamber 201 is controlled

by an atmosphere controller 203.

For example, the atmosphere controller 203 reduces
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by an at nosphere controller 203. For exanple, the

at nosphere controller 203 reduces - 71 the pressure

i nside the chanber 201. Incidentally, the atnosphere
controller 203 may be structured to supply an inert
gas into the chanber 201 and to, iupply dry air into
the chanber 201. 5 Further, the Chanmber 201 includes a
purge room 204 which tenporarlly hol ds the wafer W
introduced into the chanber to purge it, a buffer

roontB@5prbsstirgolidsidbethwathamberandia ttaesdéhtally, the
devi ce 206 which is disposed between the purge room

204 anmosprebef tontrodie?02080mafObkr aRghetured tBesupply
wafer Wfromthe purge room 204 to the buffer room

205. aBhéneutggasodnt@0thandhahbebulDér andoto 2Qppayedry air
made to receive the wafer Win nultiple tiers. In the

pur génkeokheoghamberai8iit openi ng 207 for carrying

the wafer Wfromthe wafer carrier 55 into the 15

purge roofrthesndther chamberog@ii Agclodesor pyrgg mgom 204
t he fer Wfromthe purge room 204 to the transfer

devi ¥B1% 6t§PB°5?5%}HeB° dfuthervasgy ﬂn&HEIGdPSPd into the

2?2”'?5%15%‘%{. farsunds, ﬁeééf"‘ﬁskksgt’?ﬁh@? SEniAB Ao%ds the
t.

211 gfgpgwfgg ?hgcg¥%ggfe£o ev1 ? ﬁ?gb °p§Esggsed

exangheyedf th@ sh ng £aam bbb)ssﬁat gﬁg ka\%’gkcpobﬁsﬁgs for

omtted) of t gner 5 I'S provi
for @E&ﬂéﬂérﬁﬂH925h6|Q§f89 wherbmapak! pAP§B! P8oR1304Sto the

al so provided in the
buffer room 205. The purge room 204 and the buffer room
205 are made to receive the wafer W in multiple tiers.
.In the purge room 204, a transit opening 207 for
carrying the wafer W from the wafer carrier 55 into the
purge room 204 and a transit opening 208 for carrying
the wafer W from the purge room 204 to the transfer
device 206 are provided. Shutters 209 and 210 for
opening and closing the transit openings 207 and 208
are respectively provided in the transit openings 207
and 208.

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

transit opening 211.

When the wafer W is carried into the purge room
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transit opening 211. 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 nati gp of atnospheres in
the transfer device 5 206 and tﬂ buffer room 205.
Next, the wafer Wis delivered fromthe purge room
204 to the buffer room 205 by the transfer device 206,

and phe wabar the waife buifialer omM 205 jis ﬁ%rsra %rfgréaﬂ in
the buffer room 205 into the allgner 5. 10 T

accortiengutrget fodmezioadungetr, as li@alﬂ:ecﬁtp’rlé‘stslﬂ’x% thehe
the wafer Wdelivered fromthe processing station 3

and adolrestridnpirenisdonootfhe healpugiey roons 20anpemipgdetent
held in the chanber 201 in which the atnosphere is

cont thlel egnitamgina&nonwbifc btinospileaes tinpdds Mransfer device
suppress the variation with tine of a resist before
expogbe anddthe pudfent raopha®Pe in a property of the
resist. As a result, the uniformty of [ine wdth can

be | rrprové‘&"t( Féie WadeBol dentdeLiyawed frame thaimurge room

p T e (R B
ox0) B nel Lt B SELE B RS iy Mg rom
28, ngpg?ﬁu%me%amczhgumg The UhstraLes, for

Thus, according to this embodiment, such a
structure that the wafer W delivered from the
processing station 3 and to be transferred.to the
aligher 5 is temporarily held in the chamber 201 in
which the atmosphere is controlled is given, which
makes it possible to suppress the variation with time
of a resist before exposure and to prevent a change in
a property of the resist. As a result, the uniformity
6f line width can be improved. |
(Fourth embodiment)

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

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

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

stage 301 of a cassette station Al. A processing

station A2 73 is connected to the cassette station

A, and further, an aligner not illustrated is

connected to the processing sta@%on_AQ via an

interface station A3. The wafer i nsi de the cassette

C on the cassette 5 stage 301 is taken out by a

delivery arm 311 and sent to a coating unit 313

t hr ough contelctedr Y osatld @astfette SItfidMidl 3lehd Fd¥eher,
coated with the resist. Subsequently, the wafer Wis

t ransinealddney noe rndlustrefteal el eonnebtddE tdaas

314 -* a delivery section of a 10 shelf unit 315 ->

t he progessdagsisdabitdenA22- wike al iigresr flard e texpiasedi3.
The wafer Wsubjected to the exposure is transferred

to the prdhessiafprsihtingide the tdassaeter 92 on diliee, cassette
devel oped in _a developing unit provided in the [|ower

ti er 5329€hé 0dodfi hgkem cuF1 P @ dedtivianyusnmtddd, arsl sent
and then transferred by the route of the wafer )
trandPed CRALADIIIRIL Bld Jhnongly asdaliiyieryr seption of a
shel f_,unit 31 e,cassette C . 1t. shqould be noted

¢ hat SBSdif é’ﬁ’é‘l%f 3313 e B8n SioR tegh Wit T PR TSR | 5

stru I heat i n ction, 20 caql

Sect PenserRERsdyr s Bt I G HraTRafaT o By the route

hydr%Eh%bk%f%EoQ§§§EQ%rsﬁ@%ﬁ%ﬂ33% ngfg%gﬁgv@Pﬁ DELLEEN of a

the aforesaid resist coating and dev _ _
pr ocehel#Junikeatisng R esst er A SO0 109 23 m%%bngligner

are performed in this order in the shelf units 3
and #bS5ben expdeled25 ThRepRafernwt Babhesteld €8athBJeRposure is

the like at a

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,

and then transferred by the route of the wafer transfer
means 314 —> the delivery section of the shelf unit 312
—> the cassette C. |

It should be noted that each shelf of the shelf

units 312 and 315 is structured as a heating section, a
cooling section, the delivery section of the wafer W, a
hydrophobic processing section or the like, and before
the aforesaid resist coating and developing processing,
heating processing and cooling processing are performed
in this order in the shelf units 312 and 315 in order
to perform the resist coating or the like at a

predetermined temperature. Incidentally, the numeral

316 denotes the delivery arm for delivering the wafer W
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predeterm ned tenperature. Incidentally, the nuneral
316 denotes the delivery armfor delivering the wafer
W74 between the processing station A2 and the
aligner. Further, a processing area conposed of the
coating wunit 313 and the devel &ing unit and a
transfer area in which the waféert transfer nmeans 314
is disposed are 5 partitioned off in the processing
station A2, and an atnosphere in a clean roomis

t akepeitiednd the priotelsie ngt ¥TRRNURS A e R dy,

of which are adjusted at "predeterm ned tenperature

and hum dirutthersert pricedditg R nbEEDE the coating
whereby the area have, so to speak, an 10 atnosphere

whi chiniis 3dpuaindd tivet defiedbpaeRuiadt. add Shadahdfer area in
noted that a chemcally anplified resist forns an

aci dwinicheithg erfiesedramsdernaeatisd 312 ¢ fdispeddly are
heati ng processing to act as a catalyst which

decoppasds ianedsiod fr dgi thes procsiss ingmsdrdritonofA2g Bad an
resist material and changes its nol ecular structure to

its AtMespheresinyat Gleano reele ishéakgdi dir @gidh the air the
soluble in a developing solution. Therefore, when

t hi s "RPRELBFUTPeang: the hapdditye ofaibdoly amecadimsted at

exposure is heated . to a predeter ed .tenperature, for
exgnSFggeFﬁrmiﬁeghEeWQEF%ﬁErge@Pglﬁuwﬂdﬂﬁg dffelSENinilnto the

315, ?%ges§ﬁpﬁeg?%ggl%hF%%%§e%gt?gﬁeggigﬁésgghg%%hgppak, an

ten‘pgr ature e coaoling-se

uni t ' dek : <40 ;1NQi4BI sol.ubi hi.zat i
reac??éﬁskge?%sgﬁﬁfpoﬁb ?Eg?%ﬁ%ﬁ %?%?hgl esitst) 5 Y he
devel opi ng tsehutilan béugoed @Halte aa@hémid My &hplified

coated with the devel opi ng
resist forms an acid by being exposed, and the acid is
diffused by heating processing to act as a catalyst
which decomposes a basic resin as a main component of a
resist material and changes its molecular structure 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
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 resélution
reaction of the resist) to the developing solution due

to the acid, and then, coated with the developing

solution in the developing unit.

However, in the chemically amplified resist, since
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solution in the devel oping unit. However, in the
chemcally anplified resist, since 75 the resolution
reaction of the resist progresses at a tenperature
around room tenperature, changes in the tenperature
of the transfer area and in the7§ransfer time

i nfl uence devel oping line width'significantly when 5
the wafer Wis transferred by the route of the aligner
t he heating section, which causes the di sadvant age

thatthéeré@&Eh@Dbﬁgréhaﬁlﬁhdbh QB@”Q@§1§%39E9§EQ§§%S at a
changes, which is noticeable particularly in

acet eémpeeatese chesunal Fyommpbinpeedtheel, Stchaia%es in the
Thereby, the transfer tinme of the allgner -

heat tempseatuna 6§ théttﬁhhSﬂethﬁEKEahaelﬁrQﬁéeﬁiaﬁ%fer
the resolution reaction of the resist during the

trantime imfieencsodehnelophegubiiher witiyhokigheéficantly when
devel oping line width can be secured, but still, there

15 avke waferi®nisi hraesEespedgbyi hbewrduhe dfietheuntligner
enbodi nent is to deal wwth the aforesaid
disdﬁV&ﬁﬁa@é§thgaS?PF%Q9qaWhﬂﬁQHQQQ§§ﬂzﬁhﬁ\dkﬂ@dﬁantage
this egbg%é and FIG 18 per spective V|ew

showr g Syeidring Lias Y’E?Bbgﬁhapﬁeﬁhﬁb‘ﬁ thege

t
vor rabafads " ullen s BeliCrRRERr bR StRLa e dh api Agetal-
procs§ﬂé@,chéﬁﬁc5ff% | 4igr [ Pledhpetaber W S3 1S an

interface stat an-a gnér 25 The

cassette BhattpP, StheNeLafASEeR E%ﬁéebfetﬁgagﬁlgner-é the

heating section is controlled to make the progress of

the resolution reaction of the resist during the
transfer uniform so that the uniformity of the
developing line width can be secured, but still, there
are variations in developing line width.

The fourth embodiment is to deal with the
aforesaid disadvantages.

FIG. 17 is a schematic plane view of this
embodiment, and FIG. 18 is a perspective view showing
an interior seen through, in which S1 is a cassette
station, S2 is a processing station for performing
coating processing of a resist, developing processing,
and the like for the wafer W, S3 is an interface
station, and S4 is an aligner.

The cassette station S1 includes a cassette stage
321 as a mounting section on which a wafer cassette

(hereinafter referred to as a “ cassette” ) 322 such as
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321 as a nounting section on which a wafer cassette
(hereinafter referred to as a " cassette” ) 322 such
as 76 four substrate cassettes housing a plurality of
substrates, for exanple, 25 wafers Wis nounted, and a
delivery arm 323 as a delivery neans for delivering
the wafer Whbetween the cassette 322 on the cassette
stage 5 321 and the processiﬁgsﬁ%ﬂiﬁn S2. The
delivery arm323 is structured to be ascendabl e and
descendabl e, novable in the X-direction and the

Y- di reqtri @bsdRd teobakakitt e A HMG Yy \éﬂe{?t glg%llfigy ¥,

Further, the processing station S2 I™n

exanplubstiratedoV eoepierampliel,s 28 (BlePls il Wﬂ\o‘ﬁ%acgd“,g and a
units C (A, C2), for exanple, three shelf units

(R1, deRiveRy) aamd 32B0asexadplld.vede neahs! Fake de18R¥8hg the
means MA, and is structured to deliver the wafer W

bet weahiert Webesweent thst abssetSie 32¢ ohe thet eakaette stage
station S3, 15 and in the station S2, to perform
pr océddi Agdotheonrpagssihg stastioat §2wi t'tha desiséry arm 323

sol ution, processing of develoging the wafer W and
procé§s?ﬁ§“8Fuﬁ§§tFﬁgbﬁnéscéaéﬁ'ﬂg and deteendabde, movable
eratures before and after such

o1 oceRaFiG. T8 FREELBRaRAN: SHeof -4 reckapRe andarotatable
IayogkoggdtQeV?P£gﬁgiﬁ%¥gastation S2 |like this,

processing units fng the devel oping unit D

ere on FReher, tREcrePlefRifer sRalier el doalasem for

323,eiQﬁpfé?”@%S'd@?ei@?iﬁégnhigé Eigﬁlwhsg),fg&o coating

exanpl e, the back side Ts Seen fromtheée
units C (Cl, C2), for example, three shelf units R (R1,
R2, R3) and, for example, one substrate transfer means
MA, and is structured to deliver the wafer W between
the cassette station S1 and the interface station s3,
and in the sfation S2, to perform processing of coating
the substrate with a resist solution, processing of
developing the wafer W, and processing of heating and
cooling the wafer W to predetermined temperatures
before and after such processing.

In explanation of an example of a layout of the
processing station S2 like this, processing units U
including the developing unit D, the coating unit C and
so on are provided in two tiers on the back side of the
aforesaid delivery arm 323, for example, on the right
side when, for example, the back side is seen from the

cassette station S1. That is, two developing units D1

and D2 as two developing processing sections are
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cassette station S1. That is, two developing units D1

and D2 as two devel opi hg processing sections are 77 -

di sposed side by side in a direction al nost

perpendicul ar to the direction of arrangenent of the
cassettes on the cassette stage 321 with the

devel oping wunit D1 on the front,side, and at the

| oner tiers of 5 these developindﬁunrts D1 and D2, two
coating units C1 and C2 are disposed side by side

with the coating unit Cl on the front side.

| nci deidplded sidd by fsaldeowint ExRianai Almdde

cassette station Si side is referred to as the front

si de pemperith calliagnero $hesidiardct ildh roff efethdenast tde the
back side. Mreover, on the left side of the

pr oc e SRF Les ofn tiien s agmert ter amadee 32ds seiftfle Hatdedreloping
S1, the substrate transfer nmeans MA which is

strudnfited®l fogr tdeafplont tsidebe amst@tddfiiee Jawkr tiers of
descendabl e, mpvahle right and left 15 and back and

f or t F:heffd deyiedordng &ndingd Dd \ARd iDZal twexigpatsing units C1

'prOV|d to deliver the wafer Wanong the coating

uni t @8 Gh@IfePdShosRg Sidss by é:ﬁdiet M- tdhdife qaAting unit

d
Froﬁ#{gr rT@F &ﬁgh lf%?@%:e§%Féa§ ngg§:n%gnﬁ%§sf§ééﬁW1ng
20 f; aI?I%t(i gsettth% %%%%I Q:Qes§t%{tﬁ.e %{1 shel f, ur};l'e!:ferred

s osed'on the e

t f
3he| fe st th'g3 f'r%n@' ShG e%n@” thi2e Jl tlﬁ.ggnesr' %%I él%gegﬁ.si he

respectively. It should be noted
shel frefirred3 toadd the pHbk! alge.transfer neans MA are

omtted for 25 conveni ence.

Moreover, on the left side of the processing units
U as seen from the cassette station S1, the substrate
transfer means MA which is structured, for example, to
be ascendable and descendable, movable right and left
and back and forth, and rotatable around a vertical
axis is provided to deliver the wafer W among the
coating units C, the developing units D and the shelf
units R. Further, the shelf unit Rl is disposed on the
front side of the substrate transfer means MA as seen
from the cassette station S1 side, the shelf unit Ré is
disposed on the.back side thereof, and the shelf unit
R3 is disposed on the left side thereof, respéctively.
It should be noted that in FIG. 18, the shelf unit R3.
and the substrate transfer means MA are omitted for
convenience.

In the aforesaid shelf units R1 and R3, as shown

with the shelf unit Rl as a representative in FIG. 19,
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In the aforesaid shelf units RL and R3, as showmn wth
the shelf unit Rl as a representative in FIG 19, - 78
heating sections 331 for heating the wafer W cooling
sections 332 for cooling the wafer W a hydrophobic
section 333 for making a surface of the wafer W

hydr ophobi c, a delivery section §4 including a 5
delivery table for delivering the wafer Wbetween the
delivery arm 32-3 of the cassette station S1 and the
substrate transfer neans MA in the shelf unit R1, and

an al hgnobng sSections 3881 por PREALIAYNEhE! WEREBNY, Ofooling
the wafer Win the shelf unit RL are vertically 16

arr angect idie 33Dreoni dodbdhgngheewhfed #3lal Aydrophobic
structured so that the wafer Wis heated to a
predesectmiord3l ehpermaking by swoficagot hehvafigeelVRn

a surface of 'a hot plate in which, for exanple, a

heat etydrophdietitiede d6l tvery heect bomsaB4 inoluding a
section 332 is structured so that the wafer Wis

cool fpterpriaklerteneiel teepinat the wyfepultbagwedn the
waf er on a surface of _a chill plate in which, for
exanpqe\gl‘%{erf%&% AL E the ¢agRebes. sbatert fitrandnthe
the afqresai,d shelf unit R2, as. sho in FIG 20, CHP
processug?%gr%‘ieaﬁ%%s ShiTeang) et }A‘gl?% shpbteurihgRl, and

oLt e o0 SR C0RL 20 e o
Gl v e ot G 00410 S S by
arranged.

The aforesaid heating section 331 is structured so
that the wafer W is heated to a predetermined
temperature by mounting the wafer W on a surface of a
hot plate in which, for example, a heater is embedded,
and the aforesaid cooling section 332 is structured so
that the wafer W is cooled to a predetermined
temperature by mounting the wafer W on a surface of a
chill plate in which, for example, a thermo module is
embedded.

Further, in the aforesaid shelf unit R2, as shown
in FIG. 20, CHP processing stations (Chilling Hot Plate
Processing station) for heating and subsequently
cooling the wafer W and a delivery section 340
including a delivery table for delivering the wafer W
between a transfer arm A which will be described later
of the interface station S3 and the substrate transfer

means MA are vertically arranged.
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of the interface station S3 and the substrate transfer
nmeans MA are vertically arranged. 79 The aforesaid
CHP station 304 includes, for -exanple as shown in
FIG 21A to FIG 21D, a hot plate 341 as a heating
section for heating the wafer Wand a chill plate 342
for cooling the wafer W in mhi%% the 5 wafer Wis
first nounted on the hot plafe 1 t0 be heated to a
predeterm ned tenperature (refer to FIG 21),
subsequently, the wafer Wis lifted from for

exanpl e, wwhe ko dlsai®l ThP What Vn SRl des, for
projecting pin 343 and the chill plate 342 1s nove 0

10 aepampliecBsbehown' e waker MDA RIRNS1Y, BMBt plate
344 to deliver the wafer Wto the chill plate 342

(refernltas Bl GeaZifigasdcklion Zbe) heatd g aRakia¥er Wand a
chill plate 342 is noved to a position by the side of

t he botilpl plete3322wifolr thelimigerthd rafiredr,t Her &YidIO the
cool the wafer 15 Wto a predeterm ned tenperature

(FI Gvagep) W TRuf irstiemohasedngnt ithe ihwtcpltatel 13¢d by be
the delivery of the wafer Wbetween the hot plate 341
and bRated %P pl Bredstgrminedhitempegadag est(aeifer, to FIG.

th reventin n over-bake. Next, in explanation
of eiﬁgxdgwﬁsﬁﬂﬁﬁgﬁiw BheowedeadWords Adiftedadgom, for

chuck 388 Gr; ERERBB  BAaRE: Pan By TRE AL e o | s

o2 PEOIEEELRET RN, 313400 RstRating abes cdRudsr dogpa o

? rabSbBQi@ﬂQn'E&@Bh”ghgeﬁgéngW'§§3a %?a%ggewh%gah% 344 to

s positioned above the cup 1, e wafer
deliver the wafer W to the chill plate 342 (refer to
FIG. 21B and FIG. 21C), and thereafter, the chill plate
342 is moved to a position by the side of the hot plate
341 with the wafer W mounted thereon to cool the wafer
W to a predetermined temperature (FIG. 21D). Thus, the
heating time is controlled by the delivery of the wafer
W between the hot plate 341 and the chill plate 342 in
this process station, thereby preventing an over-bake.

Next, in explanation of the developing unit D

based on, for example, FIG. 22, the numeral 351 denotes
a cup, and a spin chuck 352 which has a 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,
and when it is positioned above the cup 351, the wafer

W is delivered to an arm 361 which will be described

later of the substrate transfer means MA.
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Wis delivered to an arm 361 which wll be described

| ater of the substrate transfer nmeans MA. - 80

Regardi ng the delivery of the wafer W the wafer W on.
the arm 361 is delivered to the spin chuck 352 on the
upper side of the cup 351, to which it is- relatively
raised fromits |lower side, and gelivered 5 fromthe

spin chuck 352 side to the arm 3 by the reverse
operational sequences. The nuneral 354 denotes a

di scharge nozzle of a processing solution, the _
nuner al 3Regerdimg therdsbsseny 66! théORasepPPWY BhBCwafer w
and the nuneral 356 denotes a supporting arm for

novi rep e tawn iz | s hiwl roated | yo dhe shiehetigek 352 on
nozzle 354 is structured to include a plurality of
supplhedirpem ige afe the anyed35 I orto extaigh eitits a
dianmeter direction of the wafer W and the devel oping
sol uti Rt ivedi dedspst fgiam tte bowemoeids, oind hielivered
waf er_ Won .the spin _chuck 352 fromthe discharge

nozz |t B ANG fP I EMMSkeI3NA RiLdD| &R i e iarmeipedbwipthe

hat TSy SRSt A58 SHAGERA opfiNG SoGERdn 1 denotes
sans & S eSAlEe APAR R Bt T ter e

Gt ruck e 238, Wklorks, & BAISEIALES L5H G Shesly pive,

for eI nime@ilnisy! @&fo@é)%eélﬂ)ﬁglq:tiﬁ?tﬂm %or moving

the wafer W and the resist solutio
process nezedlelhionn Zontad 197.0pped onto the surface of

the wafer Won the spin

The discharge nozzle 354 is structured to include
a plurality of supply holes which are arranged, for
- example, in a diameter direction of the wafér W, and
the developing solution is discharged onto the surface
of the wafer W on the spin chuck 352 from the discharge
nozzle 354, and the developing solution is heaped up on
the wafer W by half rotating the spin chuck 352 so that
a solution film of the developing solution is formed.

Further, the coating unit C has almost the same
structure as the developing unit D, whereas in the
coating unit C, the discharge nozzle 354 is structured
to supply the procéssing solution onto, for example, a
point almost close to the center of the wafer W, and
the resist solution as the processing solution is
dropbed onto the surface of the wafer W on the spin

chuck 352 from the discharge nozzle 354; and the resist

solution is spread over to coat the wafer W by rotating
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chuck 352 fromthe di scharge nozzle 354, and the

resist solution is spread over to coat the wafer W by
rotating 81 - the spin chuck 352. Mbreover, the
processing units U are spatially closed. Nanely, as
shown in FIG 22, the developing unit D or the |ike

is partitioned off fromother argps 3 by a wall

portion 357 and a partition wall 358 partitions
respective sections such as the developing unit D1

and the coating unit O, and a delivery port 350 is

f or netthe rspire almidk pt¥2i on at a position corresponding
to the arm 361 of the substrate transfer 10 neans MNA

in the redfREeevRr sethe oproceshing whits dévarepspgtially
unit DI. Furthernore, the air which is rid of

i rrpur‘F]tQ%od Hé}“&éﬁf’edaét sfoyinedet &L -ned t dhsedevaloping
for ex at 23C as a coating. erature of the
devel Ypt gP BF dhqithidee ai %&rfalfplf%& R FF nEEPm ek REY yareas

Lhe VB 14 A GREEIER L AR ghradt b o A bhgise

t Kk t e
it arger*gl j R P R V) e %g%ﬂh %f”f@ﬁ% |9eValpping
:ﬁ%’?%'sﬂs%ﬁn&?{? e AL Gnd Y fqgh vy por
provixiagd it fePRId Lile t4RP]Ia Bl G ANESE Lt oa?r%ﬁ\:ion

at nosphere collected fromthe l'ower s
pr ocesairmgpolding its ettt ddo o Rit%‘ts@g\?fhsﬁ %ransfer

system while a part thereof is introduced to a filter
means MA in the respective sections such as the
developing unit DI1.

Furthermore, the air which is rid of impurities,
adjusted at a predétermined temperature, for example,
at 23°C as a coating temperature of the developing
solution and at a predetermined humidity is sent into
respective sections partitioned off by the wall portion
357 and the partition wall 358, whereby these areas
have, so to speak, atmospheres which are adjusted with
high accuracy.

Namely, for example, in the partitioned processing
unit U, for example as shown in FIG. 22, a filter unit
Fl1 is provided to cover the upper side thereof,_and an
atmosphere collected from the lower side of the
processing unit U is exhausted to a plant exhaust
system, while a part thereof is introduced to a filter

device 359, and air cleaned by the filter device 359 is

blown out as a down-flowing air through the aforesaid
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device 359, and air cleaned by the filter device 359
is blown out as a down-flow ng air through the
aforesaid - 82 - filter unit FIl into each section. The
aforesaid filter unit FI includes, for exanple, a
filter for cleaning the air, and includes a chenca
filter to which an acidic cooporggnt tor removing

al kali 5 conmponents in the air such as an ammoni aca
component and anmine is added, a suction fan, and so
on when a chemcally anplified resist is used.

Fur t Herlltamhainigs dilesiite feachersettiarne. 359 i ncl udes an

“i'mpurity renoving section for renoving the

i npuri ti esthe HOHGTRLA O Weledrarminiy Bl himbl:‘lqd% ngfor dexample,
chanism_a feeding section for feeding the air and
S0 ot BT HE R IERAng, 1A edibsingludes a chemical

exanpl.e,.  is used as the resist solution, it is | )
necggslg'rtfﬁ 30 zﬁﬁb%aﬁ@q OISRt ﬁlf&:arﬁé'é’b‘émg alkali
cat al ytijc r ti.Qn to an acid which w e
descrc?égdggmleg?%r l?ls t}lI%n%iLﬁ%l tsgg%' 25 A ARGH G GRSHRonent
such 1 of, gqgmon a,J435l44d int i r._an

t he ﬁn?“&é‘%gﬁast éaél fr'o%w %umdlall%oq}c?%tr#’ngar{%uﬁé)snt £n a

aci d coiemile@ 1165 awlp1 iF4ddP ¢ sli3 tdGILUAL erarefidRe ehe

a pattern. Therefore, 20 it is necessary to preveﬁt.

the alfiorieisaddmranerir dedcedab Mhd1Hded hh deuriaRiI
processi ng at nosphere, and hence the processing uni't

|'s spemoxiing slecsddnt dorprewentngn thel riaiisr idfidd)e a heating
al kali conponent fromthe outside by using the

chenmeghaniismer a dEmildd fyfioge seicthasuilsst,r at f dadamsf efection

means MA incl udes, )
for feeding the air and so on.

When the chemically amplified resist, for example,
is used as the resist solution, it is necessary to
remove an alkali component because a catalytic reaction
due to an acid which will be described later is
inhibited if the alkali component such as a trace of
ammonia included in the air and the amine generated
from a wall coating touches the acid on the resist
surface to deteriorate a shape of a pattern. Therefore,
it is necessary to prevent the alkali component from
getting into the developing processing atmosphere, and
hence the processing unit is spatially closed to

~prevent an entrance of the alkali component from the
outside by using the chemical filter.

The aforesaid substrate transfer means MA includes,
for example as shown in FIG. 23, the three arms 361 for

holding the wafer W, a base table 362 for supporting
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for exanple as shown in FIG 23, the three arns 361

for holding the wafer W a base table 362 for
supporting - 83 the arm 361 to be novabl e back and
forth, a pair of guide rails 363 and 364 for
supporting the base table 362 to be ascendabl e and
descendable, and it is structumggd to be novabl e back
and forth, ascendable and 5 descendabl e, and rotatable
around a vertical axis by rotating these guide rails
363, 364 by a rotating drive section 365. The
|nteFPSc§r§t55ﬂ0ﬁ0899|§°86#ﬁ6b@@§kh@%ﬂ forithe a pair of

t and the aligner S4 for exposing
0 ABLHET A LiPonoanREA 46RcdPe: SMERAAS Hoofed HAge Eable

Sa. " S8RcCrnPer PEEERGRRT FoRTes 4e%§eb§ie§>rl%?§%@%¥ Tinie s

0 APLERLCEIR T L S D00
resolutig d;ﬁléeaﬁkhogoeét?bﬁgs'z&tou%xﬁr al Bar e%ﬁ?ém\év%%%d by

t he trans for I VEerin

“the Pbﬁﬁﬁiﬁ%nGhe§éa&h98eS%aﬂge33'3' o] r4 ?’3’ andothe 5 g drive

shelf unit R4, and “is structure er the wa

W begweenohhgeprocessi ng station S2 and the aligner $4

and to perform 20 reaction retardi ng processing for

t he waf er Theafiheerfaxpostae ion Si3e ist aidndec®2d hext to the
expl anation of an exanple of a layout of the

i nt epfacessingi shat3ohi &2,t hng, thkeeadhighkrusit fB4 iexposing
provided, for exanple, on the right side when, for 25
exanbhe, wakerpcrnsvhéchsassesistomilme isagoened is

connected to the back side of the interface station S3.
The interface station S3 includes a shelf unit R4 in
which reaction inhibiting sections 307 for performing
processing of inhibiting the progress of a resolution
reaction of a resist for the wafer W and the transfer
arm A for delivering the wafer W among the processing
station S2, the aligner S4 and the shelf unit R4, and
is structured to deliver the wafer W between the
processing station S2 and the aligner S4 and to perform
reaction retarding processing for the wafer W after
exposure in the station S3.

In explanation of an example of a layout of the
interface station S3 like this, the shelf unit R4 is
provided, for example, on the right side when, for
example, the back side is seen from the cassette
station S1 side, and on the left side thereof, the

transfer arm A which is structured, for example, to be
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station Si side, and on the left side thereof, the
transfer arm A which is structured, for exanple, to be
84 ascendabl e and descendabl e, novable right and |eft
and back and forth, and rotatable around a vertica
axis is provided to deliver the wafer Wbetween the
shelf unit R2 of the processinggtation S2, the shelf
unit R4, and 5 the aligner S4. The aforesaid reaction
inhibiting section 307 inhibits the progress of the
resol ution reaction of the resist by cooling the

vaf erasgansiaiich adl dasgandakite, deavikeraright dord heft and
occure, .and, for exanple, by 10 nounting the wafer W

on a RaFk &0 dordlohiand grofatarke 3Pyl ch, verkical axis is
E il T BRI 3 ST it Sl unse
the P LThsh HroRam b S THE et 2 T UL hainit Re, and
progrﬁq,ses a‘elorl%ntgtleﬂew formati on does not occur, for

exanpl e, about IOC.to 15C. The chill plate 371 is
housed | n g5 ¥ i) Ml i dﬁmivﬂtyirgggfé o307
d’at, e, a $T%7on

the wafer Wis forne or exanp

cor r ggpanditad the Preg@dd8sOios hend T 71§{ti%r{“hz%ac?&dor?%f the

further, a raising and lowering pin 3 which 1s

rai setks iand byoweiodd nly thd aiidid Wb |sU idi) extent that
mechani sm 374 is provided to deliver the wafer Wto

the pleat £o3Thtiiont deeschidtd dudatre 38hd, Tt keddiiple, by

nodul e 370 of the aforesaid chill plate 25 371 is a

seni JOVAGINGr thev wad exhitlorc an surfiasfeeothe@atchill plate 371
in which, for example, a thermo module 370 is embedded
as shown in FIG. 24, the wafer W is cooled to a
predetermined temperature, for example, to such a
temperature that the resolution reaction of the resist
does not progress and the dew formation does not occur,
for example, to about 10°C to 15°C. The chill plate 371
is housed in a case 372 in which a delivery port 375 of
the wafer W is formed at, for example, a position
corresponding to the arm of the transfer arm A, and
further, a raising and lowering pin 373 which is raised
and lowered by a raising and lowering mechanism 374 is
provided to.deliver the wafer W to the plate 371 in the
chill plate 371.

The thermo module 370 of the aforesaid chill plate

371 is a semiconductor device which can transfer heat

from a heat absorbing side to a heat radiating side by

the passage of direct current, and since a calorific
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froma heat absorbing side to a heat radiating side by
t he passage of direct current, and since a calorific

85 value can be controlled by changi ng the anount of
the passing current, the tenperature of the wafer W
is thereby adjusted wth high accuracy in the

reaction inhibiting section=30785In4this exanple, a 5
tenperature/ hum dity indicator 370b detects the
tenperature and the humdity in, for exanple, the
interface station S3 and a dew point is calcul ated
based’dH1§ HFaR tRERAREXR Ll edinkYi eBangheg eblyet Amount of the
tenperature setting of the chill plate 371 is 10

cont riRATELDFYH r OIS N PRRREI B 8 70h BhetWafer @ is

te e is,not |ower than the dew point. The )
st ?Eg}ﬁéffejebéf I‘-ﬂ’peusﬁ%{ﬁs"f]eﬁ'h RN "i“‘sc‘iﬁ%gléah% Bhke repetion

of t f.Qr , St tragnsfer. neans except

t hat %ﬁa{%m Sdsf%lr&hoo'{ ?0(;79 t hé& r SKA™PSire 45 and

t hat ' .S sSfryct vable in the

di rect%éi?lgpr%#%ze?/gr%nel?elnt o#q{cglgcsgsig ]{)?sﬁ%f h‘getecgs 1t_1he

Y- di restdednu ref ti.on Si npl.e
in the Ijtransf er at%tz??ﬁ{ed%o#afiinﬁ' d%]f/eg)g‘{enéﬁ%h i
is  nimtadfacd erata guiste drii la 3k WH ot | S REQM e eq
in the 20 Y-direction, and thus the arm 376 is

st r udtasrest oo thels newaldra tivrd mméd @ng, thtereby the
Y-direction, to be ascendable and descendabl e,” and

r ot att@fiperatymned steitd ingy tofc dlheaxdlsil IMplemeer3 71 higs
interface station S3 is spatially closed. Nanely, for
examAoRtred Lied byGa zontinolildmp seatrian Ak ofd fhatmthe

ot her areas by a wall portion 378,
temperature is not lower than the dew point.

The structure of the transfer arm A is the same as

that of the aforesaid substrate transfer means MA
except that an arm 376 for holding the wafer W is one
and that the arm 376 is structured to be movable in the
direction of arrangement df cassettes (the Y-direction)
of the cassette station S1. For éxample, in the
transfer arm A, the rotating drive section 365 is
movable along a guide rail 377 which is provided in the
Y-direction, and thus the arm 376 is structured to be

movable in the X- and the Y-direction, to be ascendable

and descendable, and rotatable around the vertical axis.

Moreover, the interface station S3 is spatially
Cclosed. Namely, for example, as in FIG. 25, it is
partitioned off from other areas by a wall portion 378,
and the delivery port 379 is formed in the wall portion

378 at a position corresponding to the arm 376 of the
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and the delivery port 379 is forned in the wal

portion 378 at a position corresponding to the arm
376 of the 86 - transfer armA. Further, in the
interface station S3, a filter unit F2 which

i ncludes, for exanple, a filter for <cleaning air, and
when the chemcally anplified regd st -5 i s used,

i ncludes the chem cal filter to which the acidic
conmponent for renoving al kali conponents in the air
such as the amoni acal conponent and the amne is
addedransfefy @A an, and so on is provided to cover
t he upper side thergeof, and the cleaned air is bl own
10 out as.deW(?heflT owhg i rinteoiRFe tHed 198 o3 urd tfbter

Next , t.he erational _sequence of the above-_ described
enbodf F%Wl"ﬁb IGHudSseq 195 fample, Atfohdig: for

t ransfier. r.obot_.(or _an, operat.qr arries the cassett .
322 ROTETHAS o e RbIMEET e s M il W) IR L tgkeq pesist
cassetgt g t el Wi . Qf

Che ans Sep dpsAtnd And B ar e SLLED M, «

in theidald “mbotemit %ﬁ%n@vfx{be ahelfs lggﬂlpzmsr in the

the processing station S2. The wafer Wis t e

by thdr euich efs iR athondRsidldicngansiteradate Mhine is
t he hydrophobic section 333 of the shelf units Rl, R3

- > t addedhs tuhet euotdnsf dan ,neans dA o ihernolddtd to cover
section 332 of the shelf units Rl, R3 --> the

substthet uppeansfide rohereo)) -andahmatlieanediditr Gs drldbwn
after the surface of the wafer is nmade 25 hydrophobi c,

it i QuEodSedowd~£lowdiaear eim rtdyrough the filter unit F2.

Next, the operational sequence of the above-
described embodiment will be explained. First, an
automatic transfer robbt (or an operator) carries the
cassette 322 housing, for example, the 25 wafers W onto
the cassette stage 321, and the wafer W is taken our of
the cassette 322 by the delivery arm 323 to be placed
in the delivery section 334 of the shelf unit R1 of the
processing station S2.

The wafer W is transferred by the route of the
substrate transfer means MA —> the hydrophobic section
333 of the shelf units R1l, R3 —> the substrate transfer
means MA -> the éooling section 332 of the shelf units
R1l, R3 —> the substrate transfer means MA — the coating
unit C, and after the surface of the wafer is made
hydrophobic, it is cooled to a predetermined
temperature to be subjected to temperature adjustment,

and coated with the resist solution at a predetermined
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tenperature to be subjected to tenperature adjustnent,
and coated with the resist solution at a predeterm ned

- 87 tenperature, for exanple, at 23C in the coating
unit C  The wafer Wthus coated with the resi st
solution is transferred by the route of the substrate
transfer neans MA the heating segctiaon 331 of the

shelf units 5 Rl, R3 -> the substrate transfer neans

MA - the cooling section 332 of the shelf units RI,

R3 to be subjected to tenperature qgj ustnment, and _
subs dfFRATaEUGen fil remmmhe + Het rdibeinf theecoating unit C.
substrate transfer nmeans MA -> the  delivery section

340 of therR&MFIeMmIN HuS Coafeed vithisherres ks splution

PUNREL IS s R R P %tﬂ?eirqéb‘%é%&feﬁ%sfer
f L S4, -t apsfer a .
of AU SR i Fab T D2 s
oL E . ni n _
L B8 SSTA O euns e OLrAleE SR LD b ¥ 13U coo1ing

is deldMalosd 3% & f tﬂ?%t %tl’ﬁéclaf:%rﬂfté he 8"]# le PIE & it fected

by the joint action e raising and lowering pi

373 ard tepdratietlad istnertd, Rd UYL K ERE dd ferred
plate 371 which is 20 previously.set to a

pr edétye ulien eduteimed alhd sub¥t i trididFer means MA —> the
predetermned tine, so that the wafer W undergoes

cool ideg- iyreatye ssiatg.ono 3duc lo fa tihemstredtfunmias RY A bhés
the progress of the resolution reaction of the resist
does t@adsdeds axat Ac &fs & hdevinftemfmden st atdom B e xanphe,

to about 10C to 15C .
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
307 of the shelf unit R4, and in this reaction
inhibiting section 307, the wafer W is delivered onto
the surface of the chill plate 371 by the joint action
of the raising and lowering pin 373 and the transfer
arm A to be mounted on the chill plate 371 which is
previously set to a predetermined temperature for more
than a predetermined time, so that the wafer W
undergoes cooling processing to such a temperature as
inhibits the progress of the resolution reaction of the
resist does and does not cause dew formation, for
example, to about 10°C to 15°C.

In explanation of the chemically amplified resist,

as shown in FIG. 26A to FIG. 26C, this resist includes
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In explanation of the chemcally anplified resist, as
shown in FIG 26A to FIG 26C, this resist includes 88
a basic resin 381 as a main conponent, a protective
group 382 for suppressing dissolution of the basic
resin 381 in the devel oping solution, and a photoacid
generator 383, and has a propertggthat the entire area
5 to be exposed is exposed with a small anmount of an
exposi ng energy. Wth this kind of resist, for exanple
as shown in FlIG 26A an acid 384 is generated from
the phRTHS Fedhettd A5 BIW{N SPRRUMANL an@d Protective
thereafter,.as shown in 10 FIG _26B,_the acid 383 3
cl ea\/%%c"’c%@%r ofoe‘btﬂﬁép’@?ﬁlb“%@ls??]o‘ﬂﬁ%% Phstlerkasic

| PRI 8 AT Ut AR BhshesrBaic
usi ng S AT HordF it ing o bkotes ﬁgé‘ﬁshg%pﬁ?ngacm

[ ' 382 . :
hencd Ty Pt on BRbd 1 FioRsfed e e fifiire area

FeactTdn "G &
ool 1 CHRITHE o BRI O 4 SRALRRAo M o, an

26C, aexpgy£( (gﬁ&@ﬁq pattern is fornmed in devel opi ng
procesé?%gqgi renovi ng an ‘area which becones sol ubl e

in the al kaltmectsid Widh @ byside, et NexSaeiL08s sRown in
FIG 26A to FIG 26C, the nuneral 385 is a substrate,

the rRiifer #6386 acid aH45tis agshdietadinBrath B8 plo®oacid

mask on which the predetermned pattern is formed. In

t he regyienatdqika8hiby, eipmaitee @l dlgSdeafiieh, £5 slsown in

generFaItGe.d 2bg/B ext%%s %rceidac:;t 883 acslga\;:east afll%/es térgthgctive group 382

’
from the basic resin 381 to make it soluble in the
alkaline solution by using thermal energy by heating
processing. Next, the acid 384 cleaves another
protective group 382, and hence this reaction occurs
like a chain reaction. Subsequently, this chain
reaction is stopped by cooling processing, and
thereafter, as shown in FIG. 26C, a predetermined
pattern is formed in developing processing by removing
an area which becomes soluble in the alkaline solution
by the chain reaction. 1In FIG. 26A to FIG. 26C, the
numeral 385 is a substrate, the numeral 386 is a resist
and the numeral 387 is a mask on which the
predetermined pattern is formed.
In the resist like this, since the acid 384 which

is generated by exposure acts as a catalyst, the

resolution reaction of the resist (the reaction of

cleaving the protective group 382 from the basic resin
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~ cool

resolution. reaction of the resist (the reaction of

cleaving the protective group 382 fromthe basic resin

89 381) progresses imedi ately after the exposure,

al though the progress is slow However, the

progressing speed of the resolution reaction depends

on the tenperature, and the-pr@gressing speed becones

5 considerably slow at the tenperature which is | ower

than roomtenperature and is in such an extent that

dew _formati on does not occur, for exanple, about 10C

to 48&) RRPEReRfREsimmegdasedye afermtihs exposure,

progr ﬁ of tﬁe resol ution reaction. Therefore, by _
?ig PHEh 1BNGaPEPIVEEEL 4F EREVexpBeUeEereo hheupregressing

15Cint ti i,nhi biting section 307, the
L?og?%@égo? ?F%ée?é§éiﬁF#8H|F§é€F38ﬁ gererds: 88 $hecan

JL oS . _ wh i
enethPet Shre ! "EAACPRE plo ok B8R RES SBera bRRRRERL | g

' : ' t t dew for.nati on
Po 160t BdraB1oe R6Y 20 BRe0PbnberaRHEE WBLchoGE lover

devel pph NEodh Neepb &t DeuAbes 18 Egeiﬂcg 8gnatx het that dew
i §% ABaPrERE

interface wwth the resist ~(fhe acid nea

sur f eeemd s cidedoh i GBSO bedor| Qka%!ﬂ@,rgﬁbﬁk 107C to

solution if dew water adheres to the 20 surface o

waf er5°®, Whdcharaked il Pod=siBivIscs Oiethi® $he progress of
predeterm ned tenperature is transferred by the route

of tte treswericr weadtidhe iTHerdfure Sty i @Wb1S5hg the
the delivery section 340 of the shelf unit R2 of the
25 prafesd mf tamtthm eposurdetsuaboutt 201G ansfle’C in the

means MNA | i e .
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
set so as not to cause dew formation is to prevent
ununiform resolution progress and developing line width
due to the acid 384 at the interfaqe with the resist
(the acid 384 near the surface thereof) being absorbed
into the resist solution if dew water adheres to the
surface of the wafer 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
processing station S2 > the substrate transfer means MA
— the CHP process station 304 of the shelf unit R2 —

the substrate transfer means MA - the developing unit D
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-~ the CHP process station 304 of the shelf unit R2 ->
the substrate transfer neans MA -> the devel oping unit
D 90 to be subjected to tenperature adjustment by
being heated to a predeterm ned tenperature by the
hot plate 341 and then cooled to a predeterm ned
tenperature by the chill plate a2 of the CHP process
station 304, and 5 then the wafer Wundergoes

devel opi ng processing in the developing unit D at a

. pre for exanple, at 23C which

0S8 SR TR Yool o i 15 LT
o0 5, WA B b e s anece
Rl g 88 B B i e by

o SHEPLA L i ol e Rl 5,500 e, an

the QB@h'tﬁba%%fe%5wsﬂ%de§g?%%ﬂe qu¥Fﬁateﬁ¥ygg \yﬂisin the

transferred by the route t transter

meangeMdlopihide ungat pnat %e?Héaéﬁg%hﬂHédiﬁéﬁﬂggéf re, for
e

units R1, R3 -~ the substra transfer neans MA the

cool engmpaet,i at 332Cofhidte 29 chel tosbih§ BempetB€ure of the
substrate transfer means MA -> the delivery section

334 develBepdhgl solmittienk - the delivery arm 323, and

the wafer Wwhich is heated to a predeterm ned . .

t enper at uH@rgnd iThdhisoexemple a ther dustteimy petbcessing is
temperature is returned back, for exanple, 25 into the

or i gPREFOLRELe b e Ca2aViRAo YR PROtEStLVE Proup 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 the cooling processing is
performed to stop the chain reaction on the chill plate
342.

Subsequently, the wafer W is transferred by the
route of the substrate transfer means MA —> the heating
section 331 of the shelf units R1l, RB_—> the substrate
transfer means MA —> the cooling section 332 of the
shelf units R —> the substrate transfer means MA — the
delivery section 334 in the shelf units R —> the
delivery arm 323, and the wafer W which is heated to a
predetermined temperature and then cooled to a
predetermined temperature is returned back, for example,
into the original cassette 322 through the delivery
section 334.

In the processing station S2, the wafer W is
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section 334. In the processing station S2, the wafer W
is 91 successively sent to the delivery section 334

of the shelf unit RL, and then transferred by-the
route of the vacant hydrophobic section 333 -> the
vacant cooling section 332 in the shelf units Rl, R3
--> the vacant 5 coating unit C9> the vacant heating
section 331 in the shelf units Rl, R3 - the vacant
cooling section 332 in the shelf units R, R3 - the
interface station S3, and  the wafer Wafter the

exposHE S H h e arkd dhhe Aiivene ??ﬁﬁ?%;—"%%ﬁ’ffthe ,
Gli.Qn Jnhibifi ' 307 the she
Ut S Y A A AR e d g crrvieaeot the

St ' f hel f, uni [ th .
B:gge53|ng giatfgﬁéggxiéngﬂéusgéﬁn L%egﬁ?gg?ﬁﬁnEnF?OIlng
D- - > det& i oAyt heatdN G rece | 't?SSJRlo,f .}{Zbe—>sgﬁlef vagant
units R1l, R3 - the vacant cooling section 332 of e

shel feob iwdy tihiRlc B8 the thgc ARt H@éﬂiﬁ%%é@%&é.“s?i in the
the shelf "unit Rl. According to the abdve enbodi nent,

the wiHedif Wnits ®IQ| &3 9 SHENvACARIPESSL YRE S6cEPER 332 in
not cause dew formation in the reaction inhibiting

sect itdre 3021 evit20 Rihe RSxpasthe, inbéehad@kesation s3, and
possi bl e to enhance the wuniformty of the devel opi ng

| i ne thiedwaferhdt aifsert hbe wafpersulee)giusdd ibe ttransferred by
aligner S4 is cooled to a predetermned tenperature

in t ke uticoR i dhiepvieicagt swadtawmanhithitt iy section 307
transfer ti f the aligner S4--> 25 the reaction

i nhi Bt ithg SheditoHN3G7 Ris ity headintenf@ce station S3 —> the

vacant CHP process station 304 of the shelf unit R2 in
the processing station S2 —> the vacant developing unit
D = the vacant heating section 331 of the shelf units
Rl, R3 = the vacant cooling section 332 of the shelf
units R1, R3 —> the delivery section 334 of the shelf
unit R1.

According to the above embodiment, the wafer W is
cooled to such a temperature as does not cause dew
formation in the reaction inhibiting section 307 after
the exposure, which makes it possible to enhance the
uniformity of the developing line width. That is, the
wafer W exposed in the aligner S4 is cooled to a
predetermined temperature in the reaction inhibiting
section 307, but the transfer time of the aligner sS4 -
the reaction inhibiting section 307 is constant, and
hence the resolution reaction of the resist progresses

to the almost same extent during the transfer.
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hence the resolution reaction of the resist progresses
to the al nost sanme extent during the transfer. 92
Further, since the wafer Wis cooled to such an
extent that the dew formation does not occur and the
progress of the resolution reaction of the resist is
inhibited in the reaction inhibi%2 ng-section 307, the
5 progress of the resolution reaction of the wafer W
therein is alnost inhibited. Therefore, when the wafer
in the reaction inhjbiting section

307"t or s HfettiEr  inidE CHE G dbes akedrtacmuch an
\i\/ﬂol ::hréééte& (3][ roc%"{ qxt ent cg%tﬂhoeq %ogr essndofthe
when J}ﬁ_fg%f %Fh hIeS rles%'ﬁftef#ngdgtsagﬁtﬁ%%g rocess st is

st at ifon heat1ng p

f f .t n
the Ahistted it Thd Bt Tar 4 %ff‘%fatsa%t U the
of t @ob&dérso%ﬁe%ﬁeOfrJSQQU&qw litéa%lo‘?ﬁfgaft %4?;%% W

to be alnost the sanme also in the hot

whi ¢l hesdeds 1btaaﬁ%%tbh%hh%l&kﬁNenThéBeQSEHrr@ﬂ%ﬁ ehe ‘wafer
variations in developing I'ine width and to enhance

t he @niifsomaidiey tof watihe itieteleopidag tilone iWhdidit iy Idection

t he above-descri bed enbodi nent, the reaction

i nhi Bi0t7i Agrssbei (bnraae'femay:obettm CHEt predelss Gaelt ildie 304
wafer Wby circulating a refrigerant in the chil

pl at ¥high) isop meytbereorcesstutde, eksensxafpithe ggogress of
shown_ in FIG  27. In this exanple, shelves 391 for
nDunFPﬁngﬁQlﬂéF@P EGaﬂF#ﬁWmmeFPﬂﬁé Blaes tathepsamed adhen

“in a %roce%5|n rLoom

1s transferred to the CHP process station
304. Thus, heating processing is performed for the
wafer W of the same condition at all times on the hot
plate 341 of the unit 304 so that the extent of the
progress of the resolution reaction is made to be
almost the same also in the hot élate 341, which makes
it possible to prevent an occurrence of variations in
developing line width and to enhance the uniformity of
the developing line width.

In the above-described embodiment,'the reaction
inhibiting section 307 may be structured to cool the
wafer W by circulating a refrigerant in the chill plate
371, or may be structured, for example, as shown in FIG.
27. In this example, shelves 391 for mounting the wafer
W in multiple tiers are provided in a processing room
390 which is partitioned from the sﬁrroundings and

sealed, and a gas having a predetermined temperature is
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390 which is partitioned fromthe surroundi ngs and
seal ed, and a gas having a predeterm ned tenperature
is 93 supplied into the processing room 390, to
thereby adjust the tenperature to such an extent that
the progress of the resolution reaction of the resist
is inhibited and that dew ferne#3 on-does not occur. 5
In FIG 27, the nuneral 392 denotes a storage tank of
the gas to be supplied into the processing roon13?0,
and the nuneyal 393 denotes an, adjusting section for
2d] uStIEE] 19 U T RIRE QAT Qhic %02 10 Bhereby

predet ] t erat ure and thereafter sendi it 10

't o SRS dhe TP SANA0 IHRH 4 SfEre. g, e

tenp | f j 4st ' e adj ystin . .
e Si lod NS AT A AU I G o e
based @iy dihed L HAY Qe Ad¥endt RGESEIEY A0 Bt
detected by a tenperature detecting section 4. _
Further, as; tig; 9857 | ke RHtd EB 3N Qehbed 2CEESEAFJe tank
room 390, air, an inert gas such as nitrogen, a m xed

gas off tthe Fas ad Bheuppiledanty tHe pidesiithd *rddh 390,
can be used. Mreover, in the above exanple, the

r eactansh th@ inmumidyiali Y 3s eldnatres3Gih cohjust ind heection for
tenperature of the wafer W but the progress of the

r esolagjusit ingadtheprgast frome thessisstorsge Meanind 41 tted dy
controlling the noisture anmount adhering to the wafer

W NERSdet e nede ttampangtay & iaid ddiesealinsy fdentling it
resist has a property that 25 it requires a humdity

of abd\ke Ahe PFagss Lo $90. 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.
Further, as the gas to be supplied into the processing
room 390, air, an inert gas such as nitrogen, a mixed
gas of the air and the inert gas or the like and so on
can be used.

Moreover, in the above example, the reaction
inhibiting section 307 controls the temperature of the
wafer W, but the progress of the resolution reaction of
the resist can be inhibited by controlling the moisture
amount adhering to the wafer W. Namely, the acetal-
series chemically amplified resist has a property that
it requires a humidity of about 45% in the resolution
reaction of the resist, and the resolution reaction

hardly occurs when the humidity is not enough.
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reaction of the resist, and the resol ution reaction

hardly occurs when the 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 low humdity condition,

and by meking the wafer Wwait gherein for nore than

a predetermned 5 tinme, the noisture anount adhering

to the wafer Wis nade snaller than the noisture

anoun dhering to_the wafer Wwhen it is transferred

into ﬁ‘ﬁé’elfé?é@t' &Y LoMETBNG: fdres dimish tau Angd dendihe eeaction

f .the I action of the resist can
Do AP ERSd 00 S5 ha0Rert] $0-1 fF CoRAATRLE | PEOHE 208 o

can BE%3 FRCenred g dhk Pime sl SRy aptopy making
whi clay, bsw%%bESWEQalQ e adiu %&hngbz%ﬁ tlongI%ﬁ§q§%?rmlned

supplied tTromthe Storage tank

that ttife,t epRemdl Uk ref ahBﬁn%agxlcﬁMH&ﬁElﬁ Scr?a‘yhlésg\r%‘}ef W is

t he adjustlng section is contr

ContmﬁHblBﬁa&ﬁ%&'@ﬁaﬁaﬁﬁ@ ﬁﬁlk&%ﬂ@“@ﬂ$dﬁ%'a@h%ﬁﬁn £ the

As the gas supplied into the case, alr, an inert dgas

suchwaseli Wr apen, it ﬁsxe@‘agaieefrequxﬁlor thed rlehediley t
20 gas or the like and so on can be used. Further, in

t he indabtitdangi skchibnngo3esbi ahal0Zhehpwogressl of Zhe
it can be structured so that the hum dity of the gas
whi chespdusdposredcitaonhefatihes tresd stechnobe3dhibited
controlled by the controlling section 395 based on

t he ﬁeﬁﬁéﬁﬁya%AYZS t he processing room 390 detected by

the hum dit
nYConcrete, in the reaction inhibiting section

307 shown in FIG. 24, it can be structured so that the
gas the humidity of which is adjusted in the adjusting
section is supplied from the storage tank into the case,
and that the temperature of the gas which is adjusted
in the adjusting section is controlled by the
controlling section based on the humidity in the case.
As the gas supplied into the case, air, an inert gas
such as nitrogen, a mixed gas of the air and the inert
gas or the like and so on can be used. Further; in the
reaction inhibiting section 307 shown in FIG. 27, it
can be structured so that the humidity of the gas which
is adjusted in the adjusting section 393 is controlled
by the controlling section 395 based on the humidity in
the processing room 390 detected by the humidity
detecting section.

Moreover, in the reaction inhibiting section, the
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detecting section. Mreover, in the reaction

i nhibiting section, the 95 tenperature control of the
waf er Wand the control of the adherent noisture
anount can be performed in conbination, in which case
the higher uniformty of developing |line wdth can be
secured because the 5 progress df5the resol ution _
reaction of the resist can be further inhibited. The
reaction inhibiting section 307 can be installed not

' de th
gplo%:/eesésﬁipng stt I{:agna}é%osjb éh'lej dqtae‘ifgeﬁrg%:ff‘gn%%l of
t et e al i gner
5o stierdhe dfo dfciiy .teé.{“h%”"?ec Pl P i

to chapisndti®od, esil WHidh r&Easd 1afk kﬁfqﬁélev%r?ffﬁmlty of

during the transfér progresses simlar

tr angfeffelldghg 9 iTRORiRth &kh rkﬁ!‘(‘seedlfrécﬁ Hetause the

preferable to install the reaction inhibiting section

307 iprddiegshiod frare refstilivaili ors, redtst idn IS WQ{@ resist can
preferable to install it near the aligner .

Fur t fer rforre hetrhe niheinyierest.ur e setting of the chill

plate 371 of the reaction inhibiting section 307 may

be 20 setTh®y neadastciont rigihilnigt sertsearnt sm t3GT ¢de be

tenperature hi gher by a predeterm ned tenperature

rangemsft@rl Moite onll@ tig e tindrenflacad@tgduian S dut
culated by t he detected tenperature and

hunlﬁ ther PIOCESIRNY MRANQAIUS2 i buthiwhien the

ture . ran can be
gﬁzﬁ fg?}l%gig glrr%geatn%r rQhee%uml 1etrya 1Lr|1 the gransfer area

between the aligner S4 and the reaction inhibiting
section 307 are easy to change, the resolution reaction
of the resist during the transfer progresses similarly
when the transfer time is shorter, and hence it is
preferable to install the reaction inhibiting section
307 in the interface station S3, and it is more
preferable to install it near the aligner S4.

Furthermore, the temperature setting of the chill
plate 371 of the reaction inhibiting section 307 may be
set by the controlling section so that the temperature
higher by a predetermined temperature range, for
example, 1°C to 3°C, than the dew point which is
calculated by the detected temperature and humidiﬁy may
be set as an optimum value, in which case the
predetermined temperature range can be changed based on
the type of the resist. Further, the cooling

temperature may be calculated based on the temperature



the type of the resist. Further, the cooling
tenperature may be cal cul at ed based on the tenperature
- 96 and humdity in the atnosphere so that a
relative humdity (value deternined by the cooling
tenperature wth respect to the noisture amount in

t he at nosphere) becones 85%- 596 and based on this
tenperature, the 5 tenperature of the chill plate 371
may be controlled by the predeterm ned tenperature
range ature range

i
of o rand iR CinSiné R ge $g%it%‘g§§?‘:‘§e?,:3 gtive
. . t ithin the
o A PR 080 ek bl 1 Bk
i | at . i di .coptrollin
e B, A8 L)LY S i D ke

cont rgddditkd BPr+esh i hndl BakBa BﬁeﬁﬁﬁFwF%é§@gégﬂre, the

descri bed above, an anti- reflection

5 f or megemgretdrursaird Bcehofch el 151 404 €17 Whe) ope @@ﬁﬁfc?‘%led by
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the resist, instead of the hydrophobic processing.

thi s ties redetoarn heedef@ipdiat re ovd®gle! 0 Murthermore, a

predeterm ned tenperature before the processing of

f or morpitred laimg -tresipexatwre frdmge fof tlexaniplEl plawet371

for formng the anti-reflection filmis 20 added to

t he R3S ipEWNUsly setd wind when vidits Wémperature range

transferred to the unit for formng the

ant i -9289 &Y R LY ik dehorpredetarpined Urenpratire

transfer area, th ?éa erature of the cooling section

304 (TS HTHE LD GIE (GRY (RAY AR BT TREALIve

tran . Al t hat .25 the t erature of the wafer

Wregrg: elsﬁetl%?’es‘n%leer ac'taour}terolllng etrgjmpera ure range of the
chill plate 371 may be controlled to correct it.

In the present invention described above, an anti-
reflection film may be formed on the surface of the
wafer W before coating the resist, instead of the
hydrophobic processing. 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
added to the processing unit U, and when the wafer W is
transferred to the unit for forming the anti-reflection
film based on the temperature of the transfer area, the
temperature of the cooling section 304 is controlled
based on the temperature of the transfer area so that
the temperature of the wafer W reaches a temperature

for performing the processing.

Further, as shown in FIG. 29, a beam 701 scans on
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for performng the processing. Further, as shown in
FIG 29, a beam 701 scans on 97 the wafer Win due
order in the aligner S4. Therefore, a tine |lag occurs
in a reaction depending on the area of the wafer W
In the reaction inhibiting section 307, as shown in
FIG 30, the aforesaid timeag9dan be 5 avoi ded when
the cooling extent is changed according to the area
of the wafer W Mre specifically, for exanple, the

More_speci fi ce joxamle.  the
tho ENEGREFESM ey BHScOEReR £B S0PoadrSPeRpakal Feretore,

Furt he he_ af said.tinme_lag,can he al so avoideg 10
mhengt%%m%ig?ﬂggé uf%eleoalFﬁagF§°8h§ﬁ§88%éegoPBiﬁ e grea

t he f fer. W, ,«for. exanple, the

ar eagfv\heg?g Yﬁggﬁé@m 7Td1.L El{séwelrcﬁg%{%g&gaﬂﬁje?lfhnn‘qpi %mi-‘ﬁon 307,
t he [ be; g0 LeL s 4l hejde I

the antTheiy Pl RIGPRFErtRE, SR0rkERtg! PINECILE biprpe

r ef | £6 1 88q Wahéh @ﬁéué§oﬁlnéh§x£8ﬁ€rissbﬁﬁngégtggcording to
resist in exposure when the chemcally anpfFifie

resithe isrewest Th thefer i, t MRS aseadi £iWENR} | Ofbr example,
the substrate is not limted to the wafer, _and may be

a gltss srdstwizere fiie dbéamui ol ciysemlit£0ddespl a¥r £6 time
descri bed above, according to the present invention,

t he subthe aakigner r@hgiay rizel doobedhto al igner tempéeature.
heating section with the resolution reaction of the

resiBIrHheng theiaferesaithi timenkag can2bepatsobavoided

enhance the unjformty of the devel opin
Jhen the timing og the cooling ig cganged according to

the area of the wafer W. 1In concrete, for example; the
area where the beam 701 is emitted earlier in time in
the éligner S4 may be cooled earlier.

Incidentally, the anti-reflection film is formed
to prevent the reflection which occurs at the lower
side of the resisf in expoéuré when the chemically
amplified resist is used. Further, in the present
invention, the substrate is not limited to the wafer,
and may be a glass substrate for a liquid crystal
display.

As described above, according to the present
invention, the substrate is transferred from the
aligner to the heating section with the resolution
reaction of the resist being inhibited, which makes it
possible to enhance the uniformity of the developing
line width. |

(Fifth embodiment)



- 10

15

20

25

line wdth. (Fifth enbodinent) 98 Next, the fifth
enbodi nent in which the present invention is applied
to-a substrate coating and devel oping systemw || be
explained. FIG 31 is a schematic plane view of this 5
enbodi ment, FIG 32 is a perspective view show ng an
interior seen through, in which98l is a cassette
station, S2 is a processing station for performng a -
coating processing of a resist, a developing
processing, and the like for the waf er S3 .is an
|nterfaceNF@tstéﬁﬁoﬁlfﬁﬁdeQ@Qd§m9?Qﬂ%%yﬂﬂlchTﬁ@e present
cassette station Si includes a cassette stage 421(93
a nodAVERY1e8cHFoAPBALRAI ER & WAPST @§§s ing an

(hereinafter, referred to ssette" ) 422 such

asb fsyel §@B§9r§yét8§s§é}ie§eh§ﬁ§ Q§qﬂ urality of 15
substrate 1€ l e
a deli ve}féa )é%n%s Sghgg} | ver Slrf%né’ Lé%ﬁel [ ver| ng

t he f et n e.ca s ggﬁﬁ;

st agee\ﬁﬁJ %fm\é/nz Eg%prggesgl %g st a %ﬂe V‘}%"F el verﬁ‘:{/ an
arm ‘B% fl%rs%re "&'h?@ubﬁ b%rﬁ%ﬁﬁ@ﬁ@le G cassette
descen ana e 20°in'the X-direction and t he

Y-di rset%tﬂl% and ilsohabrbles samy it ot A tfidrlpepfickming a
Further, the processing station S2 includes, for

ex an'@cﬁgtltﬁ\lfp pi®¢Riseningg ofnial T3 iR, aDZ&evaﬂdng processing,
devel opi ng processing sections, two coating units C

(Cl, a3fd @he drike ffor chenplagen IWee Shad fanuninterfqd,
i E?atlon, and S4 is an aligner.

The cassette station S1 includes a cassette stage
421 as a mounting section on which a wafer cassette
(hereinafter referred to as a “ cassette” ) 422 such as
four substrate cassettes housing a plurality of
substrates, for example, 25 wafers W is amounted, and a
delivery arm 423 as a delivery means for delivering the
wafer W between the cassette 422 on the cassette stage
421 and the processing station S2. The delivery arm 423
is structured to be ascendable and descendable, movable
in the X-direction and the Y-direction, and rotatable
around a vertical axis.

Further, the processing station_SZ includes, for
example, two developing units D (D1, D2) as two
developing processing sections, two coating units C (Cl,
Cc2) 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
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for exanple, one substrate transfer nmeans MA, and is

structured to deliver the wafer Wbetween the cassette

99 station Si and the interface station S3, and in

the station S2, to perform processing of coating the

wafer Wwth a resist solution, processing of

devel oping the wafer W and-pregessing of heating and

then cooling the 5 wafer Wto a predeterm ned

tenperature before and after these processing. In

expl anation of an exanple of a |ayout of the )

pr ocestsitrignsiSdt iapl $hel ilkganfiage mtodden P uAnd 49 the

i ncluding the developing unit D, the coating unit

ang Eragd.oon S3re ber @F TWRTPAEHS %L SPathdddke water

side of the aforesaid delivery arm423, fo xanpl e

on t e Wity LSS BR UM o) RERASS S 4T %é\ccie‘é‘?ri%pjr%g the

seen fromthe cassette station Si. That_is,, .tw .

devel@figry W uAnd B5PCYSS L% i 45 te’&‘%i%‘ééb‘i}‘%’i‘ feLing the

a direction 15 al nost, perpendi ' '

Zf21ar. f hrWe o & PLASTE %J&?cg;%eg{rp(%%e{dgesgﬁeéfgés%% atter
th t velgping unit DI on the front side,

ang Bz?ﬁﬁaé%ﬂé§%§%Qi;s of these devel oping units Dl

and D2, twg, coati oht 1o tSf Chn 28Kadyd]l & 6f PAOYaPEdt Sbdethe

by side mﬁ@h‘%ﬁ% 20 coating unit éﬁgon t he frogt si de

I nci dg?fgc?ééé/in' sddeiod @2 oW g € pANBEdOSssing units U
cassette st atidon S1 side is referredrl?to as thlggfront

si de pnsh ddEnqltgneievlopiey usit eb preleel ¢oawsnghenit C and

back side. Mreover, on the left side of the

processiay ame tprowided asi seetwd roherheonatbet back side of

station Si, the substrate
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
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 C1 and C2 are provided side by side with the
coating unit Cl1 on the front side. Incidentally, in the
following explanation, the cassette station S1 side is
referred to as the front side and the aligner S4 side
is referred to as the back side.

Moreover, on the left side of the processing units

U as seen from the cassette station S1, the substrate

transfer means MA which is structured, for example, to

be ascendable and descendable, movable right and left
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transfer nmeans MA which is structured, for exanple, to
be ascendabl e and descendabl e, novable right and | eft
100 and back and forth, and rotatable around a
vertical axis is provided to deliver the wafer W
anmong the <coating units C the developlng units D,
and the shelf wunits R FurtherlOQhe=-shelf unit RL is
di sposed on the 5 front side of the substrate transfer
means MA as seen fromthe cassette station Sl side

e B Ll b L RS M e

t her &

i spose

| ef t e.t.h f € wi

t hat a§<llg’Fllé ‘5%‘99 tdhd Iﬁgl\&ﬁ)le%f et10 andq% he dm} Uhe
SUbSEBﬁkﬁngrﬂ g&grcneg%% M%d@T%ﬁ%ﬁd‘ﬁHiﬂEﬂb and the shelf
convenl enc Shown with the shelf unit Rl in FIG

33 apgithBer.shehitHall BRel BhELE ud4r Reatkngispebednsn the
431 for heating the wafer W cooling sections 432 for

cool if@ntSstide wa ahe\substrditep halins feac tneems4 IR faw seen
meki ng the surface of the wafer Whydrophobic in the

shel ffpom tthe Bhsaedtie3 statden \&dr \siskegt ithe 43%elf unit R2 is
including a delivery table for delivering the wafer W

bet weldis polsedd eini dvey bamkmssizie dthanee ooy tthsstshgldh unit
S1 and the substrate 20 transfer neans MA in the shelf

uni t R3L isadd spesedi@n Jde Adghiths idg drhapenrsk medsRerE1vely .

t r ansf A of th terf | |
e SeerBad s iy . (Gl T bl e

A T A T L g e
shel fco%Qz'etn 1%111caer £
As shown with the shelf unit R1 in FIG. 33 and the

shelf unit R2 in FIG. 34, heating sections 431 for
heating the wafer W, cooling sections 432 for cooling
the wafer W, a hydrophobic section 433 for making the
surface of the wafer W hydrophobic in the shelf units
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
transfer means MA in the shelf unit R1, and for
delivering the wafer W between the transfer arm A of
the interface station S3 which will be described later
and the sﬁbstrate transfer means MA in the shelf unit
R2, and an alignment section 435 for performing
alignment of the wafer W in the shelf ﬁnit Rl are
vertically arranged in the aforesaid shelf units R (RI,

R2, R3).
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vertically arranged in the aforesaid shelf units R

(R, R2, R3). - 101 The aforesaid heating section

431 is structured so that the wafer Wis heated to a
predeterm ned tenperature by nounting the wafer Won

a surface of a hot plate in mhi@f, for exanple, a

heater is enbedded, 5 and the aforesaid cooling

section 432 is structured so that the wafer Wis

cooled to a predeterm ned tenperature by nounting the
waf er W orhe adfofreasaidf heatdhig Iseatdion 43 Iwhisc st rfuatured so
exanple, a therno nodule is enbedded. 10 In

expl thati bheoWvafke Wf dsebantedetel apiprgdetiermnedased

on, for exanmple, FIG 35, in which the nuneral 441
denotesperatipreahyt mouvptianghtibke #aZewhichnhassarface of a
function of vacuum suction is provided rotatably

i nsi Bet phateypnawhichpnefeopi fxampdie 422 heaterr ist embgdded,
to be 15 ascendabl e and descendabl e by a_raising and

IomePPﬂgthﬁeéﬁSEF§ﬁ% 4§°°éﬁ&9wﬁ@ﬁtﬂpn|§380§?tﬁ8ﬁé&tured s0
b th f Wis d dt
e R

b f 0
TSR o P B v o

s dehiyer pdate heuRRER, ek 4 LhenuRRg’ rifiie is

of t e cup re at i'vel y ral seq

its gﬁmgad§HQe and dellvered fromthe spln chuck 442
side to the arm 451 by the 25 reverse operationa

sequences InTk&plamatdondé4 deROaFdresaid developing unit D

based on, for example, FIG. 35, in which the numeral
44]1 denotes a cup, and a spin chuck 442 which has a
funcfion of vacuum suction is provided rotatably.inside
the cup 441. The spin chuck 442 is structured to be
ascendable and descendable by a raising and lowering
meéhanism 443, and when it is positioned above the cup
441, the wafer W is delivered to an arm 451 which will
be described later of the aforesaid substrate transfer
means MA.

Regarding the delivery of the wafer W, the wafer W
on the arm 451 is delivered to the spin chuck 442 on
the upper side of the cup 441, to which it is
relatively raised from its lower side, and delivered
from the spin chuck 442 side to the arm 451 by the
reverse operational sequences. The numeral 444 denotes
a discharge nozzle of a processing solution, for

example, a developing solution, the numeral 445 denotes
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a di scharge nozzle of a processing solution, for
exanpl e, a devel opi ng sol ution, the nuneral 445
denotes 102 a processing solution supply pipe, and
the nunmeral 446 denotes a supporting armfor noving
the nozzle horizontally. The aiﬁfesaid di schar ge
nozzle 444 is structured 57to clude a plurality of
supply holes which are arranged, for exanple, in a

di aneter direction of the wafer W and the devel opi ng

sol ut %’i‘oic%_s@ii%%hgbgﬁ@igﬂt Supply pdifegcand tnee nadfearal 446
e

Won t spin chuck 442 from the discharge nozzle

444, qndtlele adevppopititgs alrtt ifor hdviinighedpedozz len

the wafer Wby half rotating the spin chuck 442 so

t hat hardelontiadnyf.i | m of the devel oping solution is
fornmed. Further, the coating unit C has al nost the

sane st r mheurafcaesiaial dEssthyrigey nodzleD 44thekeatiyctured
the 15 coating unit C, the discharge nozzle 444 is

st r udtouriaglude. supaiuyaltidyd@fe|saym dolqs shisth qare

for exanple, a point alnost close to the center, of

tﬂe Wwitanogd afer exampds stinnd diageter digsedBhif the
t he surface of the fer Waon the spi.n _chuck. 442 fro

the NiAfGTarbe a6 EhE SFVALPP I RN TSR I SHirhageed onto

Spi n RHRICUEARE (o CQFer™ koo ThiBb et 5 b (i s £rom
ovel'gl MR R 440 SRV e Icbind "t ton
_ partitioned ofT from
%rleriﬂg%aa%e?cﬁ 0 dh Wld R AP B had @i idd ¥ 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 such as the developing

unit D1 and the coating unit C1, and a delivery port
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partitions respective sections such as the devel opi ng
unit D1 and the coating unit Cl, and a delivery port
103 440 is formed in the wall portion 447 of each

section such as the developing unit DI at a position

corresponding to the arm 451 of the substrate transfer
means MA. 5 Furthernore, air which is rid of
inmpurities, adjusted at a ﬁTed%?%rnfhed t enper at ur e,

for exanple, at 23C as a coating tenperature of the

devel oping solution and at a predetermned humdity

i's sanfty ijat ti tai : .
5,530 L8 SontREPar| ¥R SOl i MENEY S cagh section
par t ishicdn adakhed 4@veldpioRy ulite s Heas ﬂ@gﬁﬁc i G to

speak, the atnosphere which is adjusted wt I gh

accuicacyeshamdliyng fror texampe 451N dthe RAddddtARE transfer
processing unit U for exanple as shown in FIG 35, a

filteweamsi MA.15 F1 is provided to cover the upper side

thereof, and the atnosphere collected fromthe | ower

si de of tFarnthesowgieng aini whiidhs iesx hais teefd ingpuar i jas ,

exhaust, system while a part thereof is introduced to

a fiPdgustgdypEeaspyedgiermiacd teppemadains, tive example,

filter %Sﬁgce.zo 449 is bl own out as down-flow ng air

t hr o@gh A%1H AL N9 | tempexmtere) of nthe edevieloping

sectiog.tThe afare%aid filter unit Fl includes, for ]

exanpPe 187 PPHePtt 8r PEPESHPREREA, byRndditen i& sent into

chem ? : L g resist.is_used, i.ncludes

chegkgg E%Fﬁ?gfgfg%g DRh ﬁcgna§8igﬁgt&5ﬁﬁ@ﬁ§n9%ﬁbpy the

remoybig gbkekbn 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
Fl1 is provided to cover the upper side thereof, and the
atmosphere collected from the lower side of the
processing unit U is exhausted to a plant exhaust
system, while a part thereof is introduced to a filter
device 449, and the air cleaned by the filter device
449 is blown out as down-flowing air through the
aforesaid filter unit F1 into each section.
The aforesaid filter unit F1 includes, for example,

a filter for cleaning air, and when a chemically
amplified resist is used, includes a chemical filter to
which an acidic component for removing alkali

components in the air such as an ammoniacal component

and an amine is added, a suction fan, and so on.
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conponents in the air such as an anmmoni acal conponent

and an am ne is added, a suction fan, and so on. - 104
Further, the aforesaid filter device 449 includes an

i mpurity renoving section for removing inpurities, a
heati ng mechani sm a hum difyi ng mechani sm a feeding
section for feeding the air_ angygo on. 5 \Wen the
chemcally anplified resist, for exanple, is used as

the resist solution, it is necessary to renove the

al kali conponent because a catalytic reaction due to

an atudtherghthel hfbeedasdr ifidd draidesvides 4ianhiibiciedds an
the al kali conponent such as a trace of 10 ammpni a

i ncl dmpdriihyt hemewvingndethédoanifor gemavdned inpueitdes, a
wal | coating touches the acid on the resist surface

to dbeatipgamechashape of hamjgdtitfarimg Teehendsm, ai tfeesling
necessary to prevent the al kali conponent from
gettFﬁ@tFﬂPofPﬁefeédépethg pigeegdidngoatomspher e, and

15 hence t ces unlt IS spatlally closed to
prevent aW HtF ﬁc@ FﬁélXI@ﬂH idgisbr@stistofathexample,

b h h t The aforesaid
Substf a8 Bhofnr el tEE\ASLutiRE dndca0erRecaRy to

i h f
sta Fohdus' PheCHRBLE. oOhibonefs BRchlSe A Eatajvtic
Statf@ﬁcé@onaﬂgetgs ghi 99¢4 i@ﬁ @Elleﬁgo?gFgFE%%tlgater

for exposing the wafer Won resis
forned isnepnbest ed Eﬁetﬂfkgﬁikc§h%%n%5t En@h'ﬁgeﬁf%$§ce of

station S3. The interface station i ncl udes

shel &mmioh ia RéncDudbd Chn CHlepa9€eandstakl @RSne generated
from a wall coating touches the acid on the resist
surface to deteriorate a shape of a pattern. Therefore,
it is necessary to prevent the alkali component from
getting into the developing processing atmosphere, and
hence the processing unit is spatially closed to
prevent an entrance of the alkali 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.

The interface station S3 is connected next to the
processing station S2, and the aligner S4 as an
exposure section for exposing the wafer W on which a
resist film is formed is connected to the back side of
the interface station S3. The interface station S3
‘includes a shelf unit R4 in which CHP process stations

(Chilling Hot Plate Processing station) 406 for heating

and thereafter cooling the wafer W are provided in
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(Chilling Hot Plate Processing station) 406 for

heating and thereafter cooling the wafer Ware

provided in 105 multiple tiers and the transfer 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 structu to deliver the

waf er W between the 5 processing Station S2 and the
aligner S4 and in the station S3, to transfer the

wafer Wafter exposure to the CHP process station 406

wi t hmaltdpdleuttienrsr aadt the tfardfer eginsta k1‘3@51:“9!1e11ver1ng

i nhi bited, where heating processing for facilitating

t he ftélsaowatfueahWofamphg téel sthedrfd uniec KA ,cadld Rhelf unit R2

processing for stopping the resolution reactlon of

the Pé&sitde mrecgssivgnetiationeg? amaid dmeofaldjyreargd e and

of a,layout of the interface station S3 |like this,

t he %ﬁeFFrHﬁFPrﬁﬂ tQ dﬁiéVﬁ@eéhef@ﬁf@xampbetwaemIuhe

| eft _si de when, 15 exanpl e, the back side is seen

fronPFﬂgeéﬁéggtFEatéPgtﬁanagﬂ thed adAgnes Sidglandsiide the

t her the_tra gh ch is structured, for

exam%lggtl Eé g ﬁﬁaaﬁifsraﬁ ca¥aferdWppdtefpeaposure to

rlgh£ angdy e% nd,farth, . and rotatahl e

ar ound - a vgr %gg SXP§8§18 60§r89 bed. r?ﬁQ?HF&PQséF@Ct1°n

O BroeagsratitioBedfl LAgk {RE i

chown i BB EoSaRK tol g BQQEdHo ﬂer? ﬁgazéfgagrgce551ng

heat F8g iﬁéilﬂﬁa£9hgh€ﬁé'EgsBﬁﬁtW@Berwéh@ng 43 %Q'and the

pl ate 462 as a cooling section for cooling E5¢

waf ecodlingappooess shgdf6 008t vpbing €REN ¥eBE81LRABU! reaction
of the resist are performed. | |

-In- explanation of an example of a layout of the
interface station S3 like this, the shelf unit R4 is
provided, for example, on the left side when, for
example, the back side is seen from the cassette
station S1, and on the right side thereof, the transfer
arm A which is structured, for example, to be
ascendable and descendable, movable right and left and
back and forth, and rotatable around a vertical axis is
provided.

The aforesaid CHP process station 406 includes,
for example as shown in FIG. 36A to FIG. 36D, a hot
plate 461 as a heating section for heating the wafer w
and a chill plate 462 as a cooling section for cooling
the wafer W in a processing room with a carrying in/out

port 460 formed therein, in which the wafer W is first

mounted on the hot plate 461 to be heated to a
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port 460 fornmed therein, in which the wafer Wis first
mounted on the hot plate 461 to be heated to a 106
predeterm ned tenperature (FIG 36A), then, the wafer
W is lifted fromthe hot plate 461 by, for exanple, a
projecting pin 463 and the chill plate 462 is noved to
a position on the |ower side of the wafer Wby a 5
transfer neans 464 to deliver tHR&8%wafer Wto the chil
plate 462-(FIG 36B, FIG 36C), and thereafter, the
chill plate 462 is noved to a side position of the hot

| at grififletidrinti dete MagEr WuRMINGREL  hegepn {0 cool, the o o
\R/afe?Wto a predeterrﬁﬂ}}%d_ terrp{eraturelflﬁ-‘l d{ %rgD). € water
Thus,islQ iftedemiomaHd Mot Sp LY 441 ecgl,by:fcspee}ﬁ%niple, a
delivery of the wafer Whbetween the hot plate ~and

the ghidjeqiliaiee pi46A63 drfti Schenidhitthgseie M &Y el if%ed to

an over-bake. The structure of the transfer armA is
the famesddionhan dhe Heowubstidd o1 rans el £ ereanHyM
except that an 15 arm 456 for -holding the wafer 'S
one &HIANS{Ar meang m6U3® idelsitvarctiiteedvadfehar e Ale® chill
in the direction of arrangenent of the cassettes (the
Y- di Pé&HoRP 20 Flfe 36BosdtliG SK6f)iomnsl tieoreaitzamp) ahe
in the .transfer %rn1A, a rotating drive section 455
i 1o Blpdig 182y deaaored & 4SEANES it O G hot
int -di,recti.on, ere the arm 456 is structure
to bg(ir‘%\?aélﬁg ?’ﬁ%?'hé-‘w%- VaRET th&oungisde Hhegreon di;’o@ﬁol the
asce | e e le. a rotatabl e around the
vor tVearroy 80 RPEEHET et e ePita Tk loitsg 30y mnus,
SP%:E%%'he?%§n§|Q§ﬁ@-i§a€35¥ro§§e§h%9nt5% %g%iézrya% the
F , 1t is
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 same as
that of the substrate transfer means MA except that én
arm 456 for holding the wafer W is one and that the arm
456 is structured to be movable in the direction of
arrangement of the cassettes (the Y-direction) of the
cassette station S1. For example, in the transfer arm A
a rotating drive section 455 is movable along a guide
rail 457 which is provided in the Y-direction, whereby
the arm 456 is structured to be movable in the X- and
the Y-direction, to be ascendable and descendable, and
rotatable around the vertical axis.

Moreover, the interface station S3 is spatially
closed. Namely, as shown in FIG. 37 and FIG. 38, it is

partitioned off from other areas by a wall portion 471,

and a delivery port 472 is formed in the wall portion
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arm 456 of the transfer armA 1In the interface

station S3, the filter unit F2 which includes, for
exanple, a filter for cleaning pj4, 5 and when the
chemcally anplified resist is used, includes the

chemcal filter to which the acidic conponent for
renovi ng al kali conponents in the air such as the
ammoHi’dcatt eopesidribnacd rires ponidimg tadded.arnt 56 of the
suction fan and so on is provided to cover the 10
uppeitrgngéern@raof. and sinmilarly to the processing

unit U the atnosphere collected fromthe [ ower side

of the iAtethgcddesifiase STatsiaafustde tioilitter plrait F2
exhaust, system while a part thereof is introduced to

a M SS dBGiludesy3 fogngxanpleir acifddier ifprt gdeaning air,
filter ,15 deviﬁe 453 i.S Elomn out, as down-flowi ng air

t hr oigA FRED LP&r SREMACALLY APl 1es Tsdséads used,
sect i;Qn- resaid filter device 473 includes an

rput e daE Sha BBRras FaltPEmse: i iehe i dCAALss,

a heat, hapi.s aum dit yhng hani sm .a .
feed?%gggggggc??gngkgrVggghg%%xgﬁrCgﬁ O§NER 14nkhenadr

the gubnh ¥Whi eRel amhbHiqbat NBoEBHENL S %ﬂ%“%hﬁﬂeaﬁsaadded
predeterm ned tenperature, for exanple, at such™a !
t enpehet suetlibat thheapaogpesn 9k bB@v&@%@l%B'EBve§5the

reaction of the resist is inhibited and that dew

for mappen side thereo€yrandhiseilarl@CtbotheCprabdssing
unit U, the atmosphere collected from the lower side of
the interface station S3 is exhausted to the plant
exhaust system, while a part thereof is introduced to a
filter device 473, and the air cleaned by the filter
device 473 is blown out as down-flowing air through the
aforesaid filter unit F2 into each section.

The aforesaid filter device 473 includes an

impurity removing section for removing the impurities,
a heating mechanism, a humidifying mechanism, a feeding
section for feeding air and so on, and thus the air
which is rid of the impurities, adjusted at a
predetermined temperature, for example, at such a
temperature that the progress bf the resolution
reaction of the resist is inhibited and that dew
formation does not occur, which is 10°C to 15°C, and
adjusted at a predetermined humidity is sent into the

interface station S3.
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adjusted at a predetermned humdity is sent into the
interface station S3. - 108 Further, in the interface
station S3, a partition wall 474 partitions an area

in which the shelf unit R4 is provided froman area

in which the transfer armA is provided. In the

partition wall 474, a delivery pggt 5 475 of the wafer

Wis fornmed at a position corrésponding to each

carrying in/out port 460 of the wafer Wof the

af oresaid CHP process stations 406, and in this

exanpl e, thertdesryiig the dit@ofacd6drabionh €3, a partition
delivery port 475 are structured to be freely opened

10 arldl dsid partsihitans sameremdint Mhiclesyiectshel §,unit R4
and the timng of the opening and cl osing of the

shut tir Proygsied fgam ago@ues | wyich dom riotdnsiter arm A is

section 477. Next, the operational uence of the
abové”“ﬁ@%%*ibeaneﬁBSdPﬁEﬁﬂt%PmIWﬁéleiﬁﬂaiﬁedelMWenM port
car 18 ﬂeégiaéﬁi{‘rifiéfr%&%qéér [ BORAARA the 25
:Ngfegﬁi :?/onto the g)gsg%te €, sta e 421 d{r:;}d'ﬁ&gf Wg{q%@@the
ni ¢ ﬁ?e%?%fﬁef” t%%&%?ss.“aﬁl&y s tpsﬁ?”e%""‘ GRS Ao, and

I's trgnehsls edapb e ¢ QPE%fy tiﬁilézgygfﬁgﬁia éﬁ;feﬁ the

means MA - the hydropho IC se
uni t SielR iveldye poahtsr7at @ rigf %&%flﬁftdm%o W tfrtenaq.é/ opened

cooling section 432 of the shelf units R -
substanal eliosadsbyr steanter¥ 465 dite €15t inGgedtively, and

and the timing of the opening and closing of the shutters
465, 476 is controlled by a controlling section 477.

Next, the operational sequence of the above-
described embodiment will be explained. First, an
automatic transfer robot (or an operator) carries the
cassette 422 housing, for example, the 25 wafers W onto
the cassette stage 421 and the wafer W is taken out the
cassette 422 by the delivery arm 423 to be placed in
the delivery section 434 in the shelf unit R1 of the
processing station S2.

The wafer W is transferred by the route of the
substrate transfer means MA —> the hydrophobic section
433 of the shelf units R —> the substrate transfer means
MA — the cooling section 432 of the shelf units R —> the
substrate transfer means MA —> the coating unit C, and

-after the surface of the wafer is made hydrophobic, it

is cooled to a predetermined temperature to be
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.after the surface of the wafer is nade hydrophobic,

it is cooled to a predeterm ned tenperature to be 109
subjected to tenperature adjustnment, and coated with

the resist solution at a predeterm ned tenperature,

for exanple, at 23Cin the coating unit C The wafer
Wwhich is thus coated with thejpgsist 5 solution is
transferred by the route of the substrate transfer

means MA - the heating section 431 of the shelf units

R -> the substrate transfer neans MA -k the cooling

sect isb 8% aed tdheenpefatunté sadRjuotient SudpECcEEst @ with
tenperature adjustnment, and subsequently 10

t r ansthe reep gt tsedutoare aif 4 heredeésstrmireed roemperature, for
means MA --> the delivery section 434 of the shelf

uni t eX¥mple 4 Bt 233hsiar thencaasinghunint 6rf ace

station S3 -> the aligner S4 to be exposed. The wafer
Wafter tH MRS & i‘g‘%qfhn%qi ethey ggatad wikhrbheeresist
of the .ali.gner. -t trapsfer arm A of the

i nt ersfoa%tuet]g)rnat]isg?frsaé‘st}e% priYt dQUtR /T grheigpbitrate
t he f ' o | igh it is.first heate 0 a

pr eda}grnﬁfhégd eelgz}nbser@t \u@ret%‘ﬁ f‘ﬁ%‘%hw f‘)?co\{:]?scl’ﬂg%ﬁ)f Of‘-hghe
CHP [e]a N f oled to a

or cder o NE R ROCy e SNLLPERER, EFanGPer ShaaBs CyRie the

subj e&cad i et L b AdidR! B £ %ﬁ{yﬁ Qe asd on.

e
since the partition wall 474 partitions e transter
ar m Aufbrjemstdde toHR eipeietur S tRifudt i, Wi SUd&fuently

465 of the CHP process station 25 406 to which the

waf et rahiss etrirexds bgr the aod té o SHHd &ubstrate transfer
means MA —> the delivery section 434 of the shelf unit
R2 —> the transfer arm A of the interface station S3 —
the aligner S4 to be exposed.

The wafer W after the exposure is transferred by
the route of the aligner S4 —> the transfer arm A of the
interface station S3 — the CHP process station 406 of
the shelf unit R4, in which it is first heated to a
predetermined temperature on the hot plate 461 of the
CHP process station 406 and thereafter cooled to a
predetermined temperature on the chill plate 462 to be
subjected to temperature adjustment.

On this occasion, since the partition wall 474
partitions the transfer arm A from the CHP process
station 406, the shutter 465 of the CHP process station
406 to which the wafer W is transferred and the shutter

476 of the delivery port 475 which corresponds thereto

are first opened to transfer the wafer W to the hot
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476 of the delivery port 475 which corresponds thereto
are first opened to transfer the wafer Wto the hot

110 plate 461 of the CHP process station 406, then
these shutters 465 and 476 are cl osed, and
subsequently, predeterm ned processing is perforned
on the hot plate 461 and the chypl plate 462. Then,
the shutter 465 of 5 the CHP process station 406 and
the shutter 476 of the partition wall 474 are-opened
again to deliver the wafer Wto the transfer arm A,
and tHateaf4bdr of Hdiee CHhpnagessi@-atnibm 740 G ethen these
cl osed. The present invention is characterized in that
the SINGtEHEFerAhUrAODHM thake mased arand Fubsrguently,
Wwhich is fromthe aligner S4 to the heating section

(t he RGICYRTINOSE BEIHS M ormiBRF §4e1ed (o (e hot plate
Pkt e S R Hso 4 o iy SROgREss 465 of
it B S st ARt e A R it feg 476 of the
it i U140 4 Sk Sperk U o4 Mdler e

S3 | SrAdH b Hhel QG FECa NG, Ly GHRRUHEESS, these

station 406 is provided inside the 20 Interface

st at ishrutSbrs nesXpnnatieoard diseen cally anplified
resist, as shown in FIG 40A to FIG 40C, this resist

i ncl udes Thégmieseamsiinvlt fon ai STadihCAPPONERéd Bn that the

protective group 482 for suppressing dissolution of

t he w@ip@rmurr@siorf 43 itransf ede\aalegpialy t4 wd ey, warkhich

2 ph%k°??$% the aligner S4 to the heating section (the hot
plate 461) for performing facilitating processing of
the resolution reaction of the resist is adjusted at
such a temperature that the progress of the resolution
reaction of the resist is inhibited and dew formation
does not occur, for example, at about 10°C to 15°C.
Therefore, in this example, the temperature inside the
interface station S3 is adjusted at 10°C to 15°C, and
the CHP process station 406 is provided inside the
interface station S3.

In explanation of the chemically amplified resist,

as shown in FIG. 40A to FIG. 40C, this resist includes
a basic resin 481 as a main component, a protective
group 482 for suppressing dissolution of the basic
resin 481 in the developing solution, and a photoacid

generator 483, and has a property that the entire area

to be exposed is exposed with a small amount of
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generator 483, and has a property that the entire area
to be exposed is exposed with a small 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 inn5 FIG 40B, the
acid 483 cleaves the protective group 482 fromthe
basic resin 481 to make it soluble in the alkaline
solution by using thermal energy by heating
procé&BQﬁdngN@PPrgﬂhe aci d 484 cl eaves anot her

rotective. .group 482, and hence this reaction occurs
go li ke a rﬁ’r‘e"a lﬁﬁfe’qﬁ}émifcyr Q}fﬁl@kmaa&h shown in

e SR A B o
d I sin renovi
P adehelard %r %‘e%%o%”se%%&&‘%”?#’qqﬂé% Zﬁq&%ia"?ﬁh n in
h I to
ool A 4BBY. R BRI 3! Ruckes Mhid Drsidcr e drtup 482

resi $rom 2Rd bHASiRUFRGEEN 481 i ﬂla]'@siﬁﬁo%o\embﬁ% q_nk the

predetermned pattern i1s forned e resis

thi salxangaet bam@lan%? WRiigly tAQrn%10@NIrLe Xgheta*%%ng

exposure acts as a catalyst, the resolution’reaction

(t hepreaessdngof Néetyitigetdeidpaolteelbueesr aHEA82
fromthe basic resin 481) progresses inmmediately
afteprphecgipesgreupanﬁloughdthencprm@ﬁss&éa&uﬂdmmoccurs
However, progressing speed of the 25 resolution

r eaciLilkg éeﬁgﬁdg seackéonenpsubseqeenthy, this chain

reaction is stopped by cooling processing, and
thereafter, as shown in FIG. 40C, a predetermined
pattern is formed in developing processing by removing
an area which becomes soluble in the alkaline solution
by the chain reaction. In FIG. 40A to FIG. 40C, the
nuﬁeral_485 is a substrate, the numeral 486 is a resist,
and the numeral 487 is a mask on which a predetermined
pattern is formed.

In the resist like this, since the acid 484 which
is generated by the exposure acts as a 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
resolution reaction depends on the temperature, and
proéressing speed becomes considerably slow at the

temperature which is lower than room temperature and at
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progressi ng speed becones consi derably slow at the
tenperature which is | ower than roomtenperature and
at 112 such a tenperature as does not cause dew
formation, for exanple, about 10C to 15C, which makes
it possible to inhibit the progress of the resolution
reaction. Therefore, by transfeli2ng<he wafer Wafter
the -5 exposure through the transfer area the
tenperature of which is adjusted at about 10C to 15C,

as described above, to the hot plate 461, the )
pr ogP¥Sd & HEIPETaIYrS: Bsn dass n Fuse dlewediogmation, for

during the transfer ., can be_ iphibited. Incidentally,.

Che PRaitdan bR uto 1051 FRgLb Smarhich aides e vRqsd e to
int t.ransfer area_is s Q0. as nhot t.0 _cause dew

f or rra%lholr?q'lr%s tt%ﬁair% ﬁ&ﬁi%f 8&tmt1%eesorﬁft°| I §ResE 197y

devel opi n ' i dt ﬁug o the id 484

the inter %a{{céelr&\j\not\%heqt hl?)g Q:?r%g{ss ( Jhrgg agc:}lled%a{etgerr ﬁﬁeaafter the
SUr f a8 olshi’e® Uk oRighN ¢ hed t2RHARA U0 tHAE vefi

solut%%ﬁ if deM{&b?Ly a%he?géﬂgto trgkéﬁ? agg éﬁﬁﬁgre of
waf eiyhehHalse adjisitids agxamh@ 1€ H8ai 590Y, LRSS Pbed
is performed by cleaving the protective group 482
fromabbee,r es nhé8hoky plhteaaied ,43he0pridye et oF atme

461 of the 20 CHP process station 406 to nake it

sol ubesoilmttloa rahlkidlioneofoltie aws iantd dulrd ngoalhengd ransfer
processing is _Eﬁrforned to stop the chain reaction on

t he ERM bepliahdbized. Thecidéntallyhi thei seabos why a

processed in a 25 predeterm ned manner in the CHP
procggglgpgt¢gmpgggtp§e of the wafer W in the transfer area

is set so as not to cause dew formation is that
ununiform resolution progress and developing line width
occur due to the acid 484 at the interface with the
resist (the acid near the surface thereof) being
absorbed into the resist solution if dew water adheres
to the surface of the wafer Ww.

Here, in this example, the heating processing is
performed by cleaving the protective group 482 from the
resin 481 by the acid 484 on the hot plate 461 of.the
CHP process station 406 to make it soluble in the
alkaline solution, and the cooling processing is
performed to stop the chain reaction on the chill plate
462.

The wafer W which is thus processed in a
predetermined manner 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
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transferred by the route of the transfer arm A of the
interface station S3 - the delivery section 434 of the
113 shelf unit R2 of the processing station S2 -> the
substrate transfer nmeans MA --> the devel oping unit D,
and the wafer Wundergoes devel opi ng processing in the
devel oping unit D at a predetermlded tenperature, for
5 exanple, at 23C as the coating tenperature of the
devel opi ng sol ution. Subsequently, the wafer Wis

reans AL PhEE (0t HHE hadelfa s iéﬁqa%ioriiq%f“?»;?m
Eeé?i%laﬁs% 0 rﬁagl%%lrnféﬁﬂ%ﬂ%@ngh heég% § ?agehﬂgt Dy

trans{ed tHanfa M} w iRjedfddy SRS 1 9% 9isih§ in the
er 2 ,Igﬂ |€% the

shelf unit RL - the deli y arm

vaf erdéfetdging unittempa@rd |prdetSenifed temperature, for
predeterm ned tenperature and 15 then cooled to a

pr ededxeampIeed dterpdECahsr ehiescoattingedempagktuler of the
exanple, into the original cassette 422 through the

del i vdevelmrinprsod3kt.idm t he processing station S2

the wafer Wis successively sent to the delivery

secti on 43pkgequrntnO, sttee fwafer WRlis amcan$iterred by the
transferred by the route of the vacant hydrophobic _
sect (TP PL Lhesupstgmte Joranafes dtadivh MB2>othehheating

S ENUTER, S R 2 T R R

G EAR ORI e SN
shelf units R > the substrate transfer means MA —> the
delivery section 434 of the shelf unit R1 — the
delivery arm 423, in which the wafer W which is
temporarily heated to a predetermined temperature and
then cooled to a predetermined temperature is returned
back, for example, into the original cassette 422
through the delivery section 434.

In the processing station S2, the wafer W is
successively sent to the delivery section 434 of the
shelf unit R1, and then transferred by the route of the
vacant hydrophobic section 433 —> the vacant cooling
section 432 of the shelf units R1, R2, R3 —> the vacant
coating unit C = the vacant heating section 431 of the
shelf units Rl1, R2, R3 —> the vacant cooling section 432
of the shelf units R1, R2, R3 —> the interface station
53, and the wafer W after the exposure should be

transferred by the route of the vacant CHP process
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S3, and the wafer Wafter the exposure should be
transferred by the route of the vacant CHP process -
114 station 406 of the shelf unit R4 in the interface
station S3 -> the vacant developing unit D of the
processing station S2 ->the vacant heating section 431
of the shelf units RlL, R2, R3 -q%athe.vacant cooling 5
section 432 of the shelf units RL, R2, R3 -> the
delivery section 434 of the shelf unit RL. According
to the above enbodi nent, the wafer Wafter the
exposifrat ian 40 g frihel gkelhaumitRhginsekei bnterface
through the transfer area which is cooled to 10 such
an e 1qthat3 gdwther HacaBh de¥slapinecypit Rhpéhthe
makes it possible to enhance the uniformty of

develRFRGFF I HME SHafIPn Fhthe f’ﬁfé’a\%f a@lew | Sigcitgon 431
to t

heat 11 Ul AHERT (O ;ﬁ%@ Lr i fbg v%gagrepooimg

Z{?Sn&%ﬁ 3% 9t (Thd 1L cw%‘}% R AU Sanhe®

henc%éﬂ%éx‘}ﬁ@égﬂi%ifﬁ%f &gf&ﬁiﬁt RfUr i Ng

the transfer progresses tot sane extent. On

this occasidbrd tm@tw&v@fe&%Lﬁéﬂﬁf efhe Mafer w
area is controlled to such an extent that dew

for mafiter tireexpysnesuls drdderaraied W e Bddeng
the progress of the resolution reaction of the reS|st

i s i rfeddiitoed thatoudie theparatdfer |dkea téhdch t e cooled to

progress of the aforesaid resolution reaction of the

waf ersugh @mglexdsmt? 3 hathidew etbrimattin tdeesfmrit as@ur, which

Theref ore, when the
makes it possible to enhance the uniformity of
developing line width. That is, the wafer W which is
exposed in the aligner S4 is tranéferred to the heating
section through a predetermined transfer area, but the
time required for the tranfer of the aligner S4 — the
heating section is constant, and hence the resolution
reaction of the resist during the transfer progresses
to the almost same extent.

On this occasion, the temperature of the transfer
area is controlled to such an extent that dew formation
does not occur on the wafer W, and since the progress
of the resolution reaction of the resist is inhibited
at the temperature like this, the progress of the
aforesaid resolution reaction of the wafer W is almost
inhibited in the transfer area. Therefore, when the

wafer W after the exposure is transferred to the CHP

process station 406 which is a next process in this
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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 W
when transferred to the CHP process station 406
progresses to the alnost sane extent. Thus, since
heating processing is perfornedlpor the wafer W of

the same 5 condition at all tinmes, the above
resolution reaction progresses to the al nost sane

: [ I, AG: I t.hat
var | At ara ol &3 SRR YRR M, SF At gy when

and tthendtdh ¥ 6 the @I ARIAGd | & W sl m%&%‘?ﬁesses
enhanced. 10 Further, in thi’s exanple, since

process thdl alinst4@anes dxr@tded Tiniisf hg jiniee 'hfe%jﬁng
station S3, the transfer area of the aligner -

t he Rpralcessingedld Periformes dor Rthd WEFdAGE St AHOsame
S3. Here, a capacity of the interface station S3 is

conpaoaiditdion hE widl ltdmesharcHeatbdfe thes qIBGRSS i fhct ion

station S2, and hence the transfer area of the

al i gp@ogsessest fo Hdet iadgosdectdnen dxoamesa sy riméthe

so that it is advantageous to fill this transfer area

wi t h h@atangopreees sidjdustsed Whiath vemjiatidoms day deneeloping

tenmperature and hum dity of 20 which are adjusted in

ter ne-19f WISEh PEPebfe SUPPF asied mns ftdiee Wiidamgnites,of

since th partition |l 474 partitions off the CHP

proc&§Y e‘igtpdﬂgo 1RGs w\gﬁ&ht FaT e Snhangsd 'AAf rom each

other, th I i n mq%ch the transfer ar I S

provi ded i%éuf%élge%'zgnl FTe FERRAS ¢ R MG Y@ daregess

the QHEtRLACEDE is provided in the interface station s3,

p

the transfer area of the aligner S4 —> the heating
section is inside the interface station S3. Here, a
capacity of the interface station S3 is comparatively
smaller than that of the processing station S2, and
hence the transfer area of the aligner S4 —> the heating
section becomes narrower, so that it is advantageous to
fill this transfer area with an atmosphere adjusted
with high accuracy the temperature and humidity of
which are adjusted in terms of cost.

Moreover, in the interface station S3, since the
partition wall 474 partitions off the CHP process
station 406 and the transfer-arm A from each other, the
area in which the transfer arm A is provided is less
influenced by the hot plate 461 of the CHP process

station 406 in terms of temperature, which makes it

possible to facilitate temperature and humidity
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station 406 in terns of tenperature, which nakes it
possible to facilitate tenperature and humdity 116 -
adjustrment in the interface station S3. In the present
i nvention as descri bed above, the shelf unit R4 which
i ncludes the CHP process stations 406 in nultiple
tiers may be provided in the prddéssing 5 station S2,
as shown in FIG 41. In this exanple, the aforesaid
shelf unit R4 is provided on the right side of the

back sj Str. te ansf ans seen
fromthe ctg{sesrL te g:tt?]a |l§ln esélface og)?"he srhe 4\/Aun|t

is provid

strgcture SO t%;bte[%{ée {‘/\?%E |ve€%%i’% %Qove’ the
substdmatier tyAns f Y WiBES J.M%:ﬂf‘rié@ d r@iﬁrkgzlcfcégg tﬁ ions

and R4, and that the wafer Wis de |vered aﬂ;lv\/een

del i verey iSeGid1¥ipA taferddnfhabd dided @ pd¥essin
process station Fl6 of the saﬁiglf ul?#t% R4 by the 1 gb J
t r angftart immmsR ofast showi eind acrs stat j onnSThikhexshelle, the
unit R4 is, for exanple as shown in FIG 42,

part jatficgreeh iaf fserldmumtitte R4ariea priyw ided vl Ithpaofigion side
481, and delivery ports 482 and 483 are forned in the

wal | qfortheppagd] sdtdea ofodie rubsrratsp ontinaf e anheMA as
arm 361 of the substrate transfer neans MA and at a

posi 5880 ddieddénFassatde HtatripmsHl ofanchehe Hhglf unit
arm A, and the .deljver ports 482 and 483 are L
strucﬁzuﬁ?d HI&VBgieﬂr &8 ecl%k“é‘c?‘lﬂﬂ Sl 1 sis

g? g“ om %&retdﬁSpe%tqaﬁeltlyﬂﬁ NES enr %_I vreorceedS Sby 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
transfer arm A of the interface station S3.

The shelf unit R4 is, for example as shown in FIG.
42, partitioned off from other areas by the wall
portion 481, and delivery ports 482 and 483 are formed
in the wall portion 481 at a position corresponding to
the arm 361 of the substrate transfer means MA and at a
position corresponding to the arm 456 of the transfer
arm A, and the delivery ports 482 and 483 are
structured to be freely opened and closed by shutters
484 and 485, respectively.

In each CHP process station 406, the filter unit
F3 which includes, for example, a filter for cleaning

air, when the chemically amplified resist is used,
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F3 which includes, for exanple, a filter for cleaning
air, when the chemcally anplified resist is used, 117
includes the chenmical filter to which the acidic
conmponent for renoving al kali conponents in the air
such as the ammoni acal conponent and the amne is
added, the suction fan, or Thellike ts provided to
cover the 5 upper side thereof, and the at nosphere
collected from the |ower side is exhausted, while a
part ithar [ qgéqe falt v, 4

and tlrﬁelqéﬁgscltzlfne < df#ﬂ-[%erﬂ%ev\?fl{ c%?4%lgg'ac€$joc

out  afonfMETit %rng:enﬁ‘i\hdcf‘rﬂﬂ‘li r@or@esa@ﬁ@% 1_% {hérair

unit F3into each 10 section. The afor

devi eraictB3As AHel GafnoNL add P Wdmpor &0 V4 {9 ﬁ?&téﬁhé Of{s added,
renmoving inpurities, a heating nmechanism a

huni dilfey istg-tiethaainrsmora theedi g SLPran ded tf@eé?wkgr the
the air and so on, and thus, the 15 air which is rid

of t hepemwiide; ¢31eacrad>fadjarﬁi echeatatanogplesed efdlih@fted from
tenperature and a predeterm ned humdity is sent into

t he $h& flopient sPdle vitsi exhaalatsed t winisls | parto thremesof is

al kal i ne conponents-fromgetting into this area. 20

Fur t Hetrodyeedndior ayfiil 4o ideviine i483%r fansk the @iorcleaned

S3 includes shelf sections in multiple tiers for

maki B t \/\P@N%ﬁ@éy ifhdH AW OfF &S \Wqwn-flowing
tran f rred tq the CHP process

st atl% % 8150 g ltdSZF% 1EeT WHe dhbl¥nthigach

R5 Zééc%lBBQV'ded at a position mhlch i s accessi bl e by
t he )

The aforesaid filter device 483 includes an
impurity removing section for removing impurities, a
heating mechanism, a humidifying mechanism, a feeding
section for feeding the air and so on, and thus, the
air which is rid of the impurities and adjusted at a
predetermined temperature and a predetermined humidity
is sent into the shelf unit R4, which makes it possible
to prevent alkaline components from getting into this
area.

Further, the shelf unit R5 in the interface
station 83 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
is provided at a position which is accessible by the
transfer.arm A. Also in this example, the temperature

in the interface station S3 is adjusted at such a
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transfer armA. Also in this exanple, the tenperature
inthe interface station S3 is adjusted at such a 118
tenperature that the progress of the resol ution
reaction of the resist does is inhibited and that dew
formati on does not occur, for exanple, at about 10C to
15C. The other structure is theld8nme mas that of the 5
af oresai d substrate processing apparatus, and the
structure of each of the shelf units Ris the sane as

aboverfbddhics SXHB Gnd NErdRISTs WATLRL LXPORUEFoh S

transferred to, for exanple es f se

10 sheddctuid JP the thas tdanided & MdhiEEE dda YaldS dew
for the transfer to the hot plate 461 of the CHP

procefsrmaidn Qvedhotalsbdur | resfaid@shd 0 & about 10°C to
predeterm ned CHP process station 406 by the transfer

arm A5°Cer eThsi oiciker t Sertetpes aisir ehensahe bt €EhA8CEF the
station S3 is adjusted 15 at about 10C to 15C, the

waf erafirmesma ilse subsrtsfadre g odesmindeappd gnats Sdand >the

the hot plate 461 with the resolution reaction of the
resi sttuyvsitng g ofi Isacdd of tthe etheldhhemidis(R tie the same as
uniformty of devel oping processing. 20 Next, another
exanAROVS- t he present invention will be explai ned

wth reference to FIG 43 and FIG 44. In this .
enbodi mentl? it £FPP L Jhe MRkse W iaHRF fxpesure is

1S S S B, W e At on or e
i4§1 %fhethe u(;i'_llFt): @{50%%3%11% &Etria%fgiﬁ avlv_{?tl IAe, W 1 | Cvpaits 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

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
procéssing.

Next, another example of the present invention
will be explained with reference to FIG. 43 and FIG. 44.
In this embodiment, instead of adjusting the
temperature inside the interface station S3, the wafer
W is transferred from the aligner S4 to the hot plate
461 of the CHP process station 406 while a gas which is
adjusted at a predetermined atmosphere is'being

supplied onto the wafer W in order to inhibit the
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adj usted at a predeterm ned atnosphere is being
supplied onto the wafer Win order to inhibit the -
119 - resolution reaction of the resist. In this
exanpl e, the transfer arm A which is provided in the
interface station S3 for transferring the wafer W
bet ween the processing stati-on $2%and-the 5 aligner S4
i ncl udes, for exanple shown in FIG 43 and FIG 44,
two arnms 491 and 492, and the upper arm491 is

stru r t.0 _be an.exclusive armfor transferring the
waf e%le\%faa PSS 6’% htgleCI—TF?Sp]rsbtc‘ess station 406,

d the | ' ' t t b excl usi ve
?8 a: mef or :tatﬁ';%neeﬁ%%“ gl ,;e{ﬁ#hf%{%f%?%% o?e_%“?g%‘(p"z}%b&é 18,
f 28 : [ . | r .
g;g msp uppl ﬁdgc&?f ?ﬁ&%%frﬁsbﬁgﬁ%/#nbﬁf hsgj g%{sLe ta%fsﬁbée%rmg
at a tiiee Rl $ IS RINY § U8 d iRy Vﬂaﬁéjhég{ 1ég“a9{h the

IS supported on the arm 491 is provided on t

uppelaldigiierofs4t Hacupidels arferd Tkanlt SHEH 18] Pl &3 and
493 for preventing the gas adjusted at the

pr ed €6 midded taonmagmisedd 1f mord 499y rhdrite tiperdisrm W91 is
supported on the |ower arm 492 is provided under the
uppestaugtaged 20 Pee agaexsums iwes eatm oA ds fierming the
shape of, for exanple, a flat cylinder, and attached

to t Hefeacll afierac&pesugebdce theh|GHI I qdeseck shatfizoe 406,
of the arm 451 in a novenent direction% by a .
suppBPdi flealRvegs aZB 40Ratlsa shruaiu e fehingy aﬁulrefmilezswe
282 %%%g?gngﬁ%g%égg%gﬁgl%%@IJ fé¥ ﬁ“ﬁ%fﬁjéﬂé§pééé¥2 from

the processing station S2 to the aligner s4.

‘A gas supply section 409 for supplying the gas
adjusted_at a predetermined atmosphere onto the wafer W
which is supported on the arm 491 is provided on the
upper side of the upper arm 491, and a barrier plate
493 for preventing the gas adjusted at the
predetermined atmosphere from flowing onto the wafer W
supported on the lower arm 492 is provided under the
upper arm 491.

The gas supply section 409 is in a shape of, for
example, a flat cylinder, and attached to the back
surface of a base table 452 (back surface of the arm
451 in a movement direction) by a supporting arm 496 so
that a circular opening surface 495 provided with a
plurality of gas supply holes 494 opposes the wafer W
on the aforesaid arm 491. The opening surface 495 of

the aforesaid gas supply section 409 is set to have a
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on the aforesaid arm 491. The openi ng surface 495 of
the aforesaid gas supply section 409 is set to have a
120 enough size capable of supplying air to the

| arger area than the wafer Wsupported on the arm
451. In the gas supply section 409 like this, the gas,
for exanple, air which is rid ol2Pmpurities and 5
adjusted at a predeterm ned tenperature, for exanple,
such a tenperature that the progress of the resol ution

. per Loat.the progre t
[ oac kbl gi28 CabaBld br MRS Ml W iRl 1arger area
15C t ' Mol ' ldqed f

10" rien Ra3ds O Bupgiontl U il SuPRdd Lrom @

wher eby thg aie igasS@tpAY LUOidheVRiEiKWV

{}ﬁ@,q{h ,
the arm 451 through the gas supply holes 494. The ¢ gas

af or goal éxbmplier, dev ¢@itd/ i iWes amdymWidsy and
renmovi ng section for renoving the inpurities, a

heat iadgubtedealtaai preda tieumididd itwgnpaehaniesMfer example,
feeding section for feeding the air and so on.

Fur t lsech Bhéemperasare thartr itdre pratgretd3 dfs tded Hesolution
have a enough size capable of covering the |arger

ar ea reldgiv ione offattbe wesdsporitsednhgbittiesl @nd 49t nlew

order to prevent the gas supplied 20 fromthe gas
suppEPraetirsn dPP&rrPP%oWiCﬁglrontf@ﬁ ixafpElea, apdwdl d ®fk to

the | ratm492. In this kind of enbodipent, the

resoﬁ%ﬁ?oﬁ“ériﬁuﬁiQﬁFQﬁF?F@l?Egingh%+HYylﬁr%BPE§é€§ from a

PSR LSRR A P I RN S

not %%%%%B@h%ﬂetggrwage%ent out onto the wafer W held on
the arm 451 through the gas supply holes 494. The
aforesaid filter device 497 includes én impurity
removing section for removing the impurities, a heating
mechanism, a humidifying mechanism, a feeding section
for feeding the air and so on. Further, the aforesaid
barrier plate 493 is set to have a enough size capable
of covering the larger area than the wafer W supported
on the arm 492 in order to prevent the gas supplied
from the gas supply section from flowing onto the wafer
W held on the lower arm 492.

In this kind of embodiment, the resolution
reaction of the resist hardly progresses because the
air which is adjusted at such a temperature that dew
formation on the wafer W does not occur when the wafer

W is transferred from the aligner S4 to the CHP process

station 406 by the transfer arm A. Therefore, the wafer



10

15

20

25

Wis transferred fromthe aligner S4 to the CHP
process station 406 by the transfer arm A Therefore,
the wafer 121 Wcan be transferred to the CHP process
station 406 the progress of the resolution reaction
of the resist being inhibied, which nmakes it possible
to performuniform processimng Bl e suppressing the
occurrence of uneven 5 developing. In this exanple, as
the gas supplied onto the wafer W an inert gas such

as nifrogen,. wéegb 2% s @l @gﬂ t&e erd. gas a%e the

so on can be use es alr.

for dt‘%{j&ﬁfe‘%'.rsr 1039 thle f@f ut\/:}./cg{t aé&&%ﬁ%@ﬁﬁe r@é/sféet being

provi on the | ower SI arm

transifrafi kg, R 108 &la VDGR HPAR S ¥y RFrm uniform
provi ded on t'he upper side, and the gas supply section

409 b des sSitniguedhined s uppir dois by itHee WA U Draéid@dedineven

to the transfer armA, but to be separately provided

to belevelalpiagt.o0 supply the gas onto the wafer Wheld

on the arm 491. Further, this exanple in which the

waf er Wi dIn tuheiss fexrangal ey tds ttiee geess aslippsl beld abnieo the

predeterm ned tenperature being supplied thereon and

t he afadeds i dan0 ieesplaas sudh @s thidnaggrer & mikesf gas of

the transfer area itself is controlled may be

conbididd and, the dReris gashandygieon\cam &te agrskesides air.
transferred to the CHP process station 406

&ﬂ?l%uFEPFﬁér g i47d EeF if¥g tthe wafer W after

resol ? QN fe {] n of th sj st In t he. above
exarrﬁ UEE % Sty %r‘?cfﬁ’é’ the ower 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
able to supply the gas onto the wafer W held on the arm
491.

Further, this example in which the wafer W is
transferred with the gas adjusted at a predetermined
temperature being supplied thereon and the aforesaid
example in which the temperature of the transfer area
itself is controlled may be combined, in which case the
wafer W after exposure can be transferred to the CHP
process station 406 while further inhibiting the
progress of the resolution reaction of the resist.

In the above example, the temperature in the
transfer area or the like is controlled, but the

progress of the resolution reaction of the resist may
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transfer area or the like is controlled, but the
progress of the resolution reaction of the resist may
122 be inhibited by controlling the anount of

noi sture adhering to the wafer W Nanely, the

acetal -based chemcally anplified resist has a
property that it requires a hub2dity of about 45%in
the resolution 5 reaction of the resist, and the
resolution reaction hardly occurs when the. humdity

i .. Therefore, -hy. | ing the humi dit
hot B TRBBIreq BV SediTonPing ¥ Fhauit R Stae
t Y i di dition the humidity of

whi CRCRER B B8 CHATAlRE GP7 Cibngly, [ Enah foBt Y shhsgd
th - i in far t :
o eoPeRL MY, b TeteR redli B el Ao b dnarty mhat, it

the wabah r¥si & ﬁ%%ﬁdﬁﬂ@ib?raﬁﬁ%Q_%%% IR ipgeur g%ﬁ%#ggn

adhering to the wafer when it is transterre
the iretecfianeoft ahieOResdstf,t ahdl RBel 3e2AAULE $RaERALL
t

the progress of the resolution reaction of the resis

can berdili bictetscahendenabhymidliftyC GRCHSLE enblighBY be

structured so that the gas the humdity of which is

adj u¥heteifarehebli lowerdeygi the hRidd tyupplsiae tReOtransfer

the interface station S3 and the 20 _gas supply

sect PRA4B9, ASrt pXapndesupPri od iless theobmhénf ac@ow

stathon,gs or the like, air, an inert gas such as

ni t r BYBAAiLYnreBdigaencthenbumidistdofhwhiadr is gawer than

and n_cap,be used. eover, in the transfer area

of tﬁgaga?grQQf B ng?éﬁp@ﬁgﬂﬂﬂetBGnWﬁéProW vAét therein

tranﬁgfrmBESatﬂgg ghgredetermined time, the moisture amount
adhering to the wafer W is made smaller than the
moisture amount adhering to the wafer W when it is
transferred into the interface station S3 after the
exposure so that the progress of the resolution
reaction of the resist can be inhibited considerably.

In concrete, it may be structured so that the gas
the humidity of which is adjusted in the filter device
473 is supplied into the interface station S3 and the
gas supply section 409. As the gas supplied into the
interface station S3 or the like, air, an inert gas
such as nitrogen, a mixed gas of the air and the inert
gas and so on can be used.
Moreover, in the transfer area of the wafer W, the

temperature control of the transfer area and the

control of the moisture amount adhering to the wafer

may be performed in combination, in which case the
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control of the noisture anount adhering to the wafer
may be perforned in conbination, in which case the 123
hi gher 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 il@stalted not 5 only
in the interface station S3, but also inside the
processing station S2, but when the tenperature and

si° AL ool M o RGP o {E ey i a8

h . . t H H .
Che' ey SO O PR E S ey Mpaction
time 46 S0l ist ayh hcgidnds PEgfisrabie to

install the CHP process station 406 int g'interface
station S3pna@nehp tpdScd®s &tELHRT 806 EndP HOSIALtatlied not
near the aligner . In the present invention

descronigd abatte aterfdce rd€fdcdd Prodt AN IBYikSide the
formed on the surface of the wafer Whbefore coating

t he nmeicdssimptszt iafn 92, Hydnaphwobilce pramessat@re and the
Incidentally, the anti- reflection filmis fornmed to

pr evémmidiety eifrl ddte dirangfierth aczairbetoredmhechovel ignee S4

of the resist in 20 exposure when the chemcally

anpl iFnetheGHR nEpqessd statiamet06 jare teasy deerchange, the
invention, the substrate is not limted to the wafer,

and P DY S o FhRrrewist fnwing e transfer

O P S SR L R b o Tl 3 o,
and hence it is preferable to install the CHP process
station 406 in the interface station S3, and it is more
preferable to install it near the aligner S4.

In the present invention described above, an anti-
reflection film may be formed on the surface of the
wafer W before coating the resist, instead of the
hydrophobic processing. _incidentally, the anti-
reflection film is formed to prevent the reflection
which occurs on the lower side of the resist in
exposure when the chemically amplified resist is used.
Further, in the present invention, the substrate is not
limited to the wafer, and may be a glass substrate for
a liquid crystal display.

As described above, according to the present
invention, the substrate is transferred from the
aligner to the heating section with the resolution

reaction of the resist being inhibited, which makes it
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aligner to the heating section wth the resolution
reaction of the resist being inhibited, which makes it
124 possible to enhance the uniformty of devel opi ng
line wdth. (Sixth enbodinent) In the enbodi ment
shown in FIG 43 and FIG 44, 5 the gas the

t enperature and the hum dlty" of 14Ai chr are adjusted is
supplied fromthe gas supply holes 494 of the gas
supply section 409, but as shown in FIG 45, an inert

gas s %%uq:%l 'e%% c(%?temel'lﬂ%{fo% anf(vé e?hwjlrfﬂ line

cont & ns n| rogen and. omar t he

on ar, @R .(tweezers) 491 through gas supply hol-es

(bl ast” ports) 503 of a gas supply section (top cover)
502. (Higd adbdAmenhty03 may be provided, as shown in
FIG 45, to correspond to the shape of the tweezers

491, and e <nbyd dfcht ashShOWh iFTd] @3 46nq tPrG. 44,
correspond 15 to a circule which is the shape of the

waf erthd gaei nhes tetplaifattine kend Ritfe Humidityf @nfietbh are
that the hydronS|s of a resist occurs due to

moi stadjmsted disr sappligad Hrdm aitsf eyasofsuppel ys tistesat494 of
coated with the resist, and that the pattern

resolttd @gas $uppliynslegdricsd 499 bdinty amistedvmiith FIG. 45, an
oxygen in the atnospheric air. Incidentally, the
terrpelrnaﬁrl}r Qaéfné‘aﬁ’hé’%@rﬁm]ﬂsﬁ%ffrqnh@q rmqrfg@amd;arue 501

contr d as shomn i.n FIG 43 and FEIG 44.
ort Hich contadRE Sitragen, ad Bhed ika i the wafer W

on an arm (tweezers) 491 through gas supply holes
(blast ports) 503 of a gas supply section (top cover)
502. The blast ports 503 may be provided, as shown in
FIG. 45, to correspond to the shape of the tweezers 491,
and may be provided, as shown in FIG. 46, to correspond
to a circule which is the shape of the wafer W.
Being structured like this, it is prevented that

- the hydrolysis of a resist occurs due to moisture in
air during the transfer of the substrate coated with
the resist, and that the pattern resolution is
influenced by being united with oxygen in the
atmospheric air.

Incidentally, the temperature and the humidity of
the inert gas may be controlled as shown in FIG. 43 and
FIG. 44.

Further, the inert gas is supplied as described
above when the wafer W is transferred from the resist

coating unit to the heating processing unit, so that



above when the wafer Wis transferred fromthe resi st
coating unit to the heating processing unit, so that -
125 - the gas can be supplied efficiently. The

di scl osure of Japanese Patent Applications

No. 2000- 24221 fil ed February 1, 2000, No.2000-38509

filed February 16, 2000, No~2002137509 filed May 1Q

5 2000 and No. 2000-133304 filed May 2, 2000 i ncl uding
specification, drawings and clains are herein

| ncogpor g4 £dc by 5§f§ﬁﬁgfge8nefkicsghkﬁgty: Al t hough

only so exenpl ary enbodi nents of thi i nvention

have beenTHes@isbedsipedetahpaheye, phtes® aH)1Satieks
inthe art will readily appreciated that many

modi fio c2000+34 22 PDBEd bF€bratiie1¢xeopbar Wo.2000-38509
enbodi nents w thout materially departing fromthe
novefiledchebgsarynté ad2@m0 aghe . 2000RKL3 7609etdtiled. May 1Q,
Accordingly, all such nodifications are intended to

be i2@0Qdwrd vife 2 W0@+k33364 stbpedoMayhRks RAVEntinoduding
126 - CLAIMS 1. A substrate processing apparatus,
conpiPeFhiicat iR scd¥awings  andi ataimsngre heustinng
sectjon on which a substrate cassette housing a

pl urGeEPIFated g retecence nbini b8 GRELECHEF very

means for__receiving_and sending the substrate fromto )
the substRUIRsOHYe st EXBPlaTy nethedagents of this

section; .a processi statj on, .conpected.to fhe
cas sJeIf‘féenthcFrét ?’8?(,3 pg"r‘elbr éit?essds‘? %c{]héns [i8t3 L4t ¢ above, those

10 UransiPIf&d PY the art will readily appreciated that many

15

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 wiﬁﬂiﬁ the

scope of this invention.
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_ reaétlon

10 the delivery neans; and an interface station for
delivering the substrate between the processing
station and an aligner for subjecting the substrate
to exposure processing, wherein the interface station
includes a reaction 15 inhibiting section for
perform ng processing of &nhibp6i ng-progress of a
resolution reaction of a resist for a substrate
coated with the resist and exposed, and wherein the
processing station includes a heating 20 section for
heﬁé%ﬁﬁﬁﬁge substrate processed in the reaction
i nhi_bi ti ction to p ress the resol ution

B SR TR RIS PRty  Srenh

t he substraéas%we eedsﬁapt#&? heat ing, egtl{lc?&l%ﬂu# n@é@{}_on on

t he progress o e reso 1 on react esl st

25 apgd &, devehoni ng ég%?gﬂ Qs s of
coatlndﬂbroceégﬁ%g evé?%plng IQ‘futlon for tﬂg

subsddrated 2ls rgouﬁm.'@i FPArAtAS) Bfe BEtmdHd hedh
claim1l, wherein the reaction inhibiting section is

pl aceske NEAHg t4red addriig the AuHistdd ef PFOOES St g
apparatus, conprising: 5 a cassette station including

a neudstithtsectdsetre mhicted Gubsie ateucassetsection;
housing a plurality of substrates is nounted and a
del i very arsanscéosing esedvi oy, apenreqtedgte hehe cassette

substrate fromto the substrate cassette nounted on
t he stntdthg Seetpeecessing the substrate transferred by

the delivery means; and

an interface station for delivering the substrate
bereen the processing station and an aligner for
subjecting the substrate to exposure processing,

wherein the interface station includes a reaction
inhibiting section for performing processing of
inhibiting progress of a resolution reaction of a
resist for a substrate coated with the resist and
exposed, and

wherein the processing station includes a heating
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,
and a developing processing section for performing

coating processing of a developing solution for the

substrate.
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10 a processing station, connected to the cassette
station, for processing the substrate transferred by
the delivery neans; and an interface station for
delivering the substrate between the processing
station and an aligner for 15 subjecting the substrate
t o exposure processing, wherein7the-processing
station conprises; a heating section for heating the
exposed substrate to progress a resolution reaction of
a resist; 20 a cooling sectiog for coolin tﬂe

substr at el PRaRRRATF HUE hS hedt | het Sect? on ?gmi hi bi t

t he progress of tge resojution reaction of .
resist; andeReH_vERSPFRgC f%%e%%?ﬁ%l%%%?i%%cﬁggn is placed
performn copt i processi ng of a devel opin

sol UtToh ToF ?fﬁgggg'substrate, and mhereig t%e

inteﬁfaceASé@%%99a£%8§985§93§99ﬁﬁ?ggfatﬁg,ngﬁﬁrggfhg:

formati on on the su rate to | it the 1

resolution rgactien 9fathenreststdidg A substinagesection on
processi ng apparatus, conprising: a cassette station

i nclywighi §19 2 SEWEE F H0e SEEEsONtOMowdith @ subsslate of
cassette housing a plurality of 5 substrates is

nmoung @dls angt @s des | neuyt v amsd f ardel eeeryi mgaandfor
sendi ng the substrate fronmfto the substrate cassette
mount ece tni b heandusenAGNG ethe opub st proeeSsPngtet B¢ on,
connected to the cassette station, for processing the
Subs$mg§@r@tgngﬁé$¢§ﬂebwounted on the mounting section;

a processing station, connected to the cassette
station, for processing the substrate transferred by
the delivery means; and

an interface station for delivering the substrate
between the processing station and an aligner for
subjecting the substrate to exposure processing,

wherein the processing station comprises;

a heating section for heating the exposed
substrate to progress a resolution reaction of a
resist;

a cooling section for cooling the substrate heated
in the heating section to inhibit the progress of the
resolution reaction of the resist; and

a developing processing section for performing
coating processing of a developing solution for the
substrate, and

wherein the interface station is cooled so as not

to cause dew formation on the substrate to inhibit the
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10 the delivery neans; and an interface station for
delivering the substrate between the processing
station and an aligner for subjecting the substrate
to exposure processing, wherein the interface station
conprises a heating 15 section for heating the
exposed substrate to progress azgresol ution reaction
of a resist, wherein the processing station conprises:
ahcogl ing section for cooling the substrate heated in
the heating section to inhibit the progress of the 20
r esOTRRAQ BHE FARCEF IR BN t Pe Vé%i%efs,l%ndga devel opi ng
processing sectjion for performn coatin rocessin

i “RIRRL At et

\% a dev ho?)‘il?@tg"i’ﬂ:%tﬁ”é CEOT LR ReTPRIBRE P AL e OBRG ST
erein t i nt ' ' - :
to_cause ATPToFhee: ShEbRob nnkPRdPRare fOufEiig] pefpion on
resol,ut i,on ' f ' T.

ot pBigRs [SPLL ROl ch oL ES Bhns thg Hh BRPAL 8L Y150 B

Suppé&‘bi@f:éié’é‘ fOrmSURPPLY T £19d 8a 9881 Dot PUndanSupbdi ty

lower than air to the interface station to make an

anDURL c Of v 1Mk Si hid €s 38AEH § NEhé Os iber sabst £ ade/ Ho Whea
the substrate is transferred to the heating section

smal § g s t habe ata asoUDé POuNDeSt o etlaelheounging sébeion;
substrate after exposure.

a processing station, connected to the cassette
station, for processing the substrate transferred by
the delivery means; and

an interface station for delivering the substrate
between the processing station and an aligner for
subjecting the substrate to exposure processing,

wherein the interface station comprises a heating
section for heating the exposed substrate to progress a
resolution reaction of a resist,

wherein the processing station comprises:

a cooling section for cooling the substrate heated
in the heating section to inhibit the progress of the
resolution reaction of the resist; and

a developing processing section for performing
coating processing of a developing solution for the
substrate, and

wherein the interface station is cooled so as not
to cause dew formation on the substrate to inhibit the
resolution reaction of the resist.

5. The apparatus as set forth in claim 3, further
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comprising:

a gas supply section for supplying a gas having a
humidity lower than air to the interface station to
make an amount of moisture adhering to the substrate
when the substrate is transferred to the heating
section smaller than an amount of moisture adhering to

the substrate after exposure.



