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_ 1 _ qUBSTRATE PROCESSING APPARATUS Background of the
Invention 1. Field of the Invention 5The present invention relates to a
substrate processing apparatus and a substrate processing method for
per-coating processing of a resist solution or developing processing, for
example, for a substrate such as a semiconductor wafer, a glass substrate
for a liquid 10 crystal display, or the like; 2. Description of the Related Art
In a photolithography process in the process of fabricating a.
semiconductor devicg;farexamples fesisfcoating pragessing of forming a
resist film on the surface 15 of a wafer, exposure processing of exposing
the wafer by irradiating a pattern on the wafer, developing processing of
developing the exposed wafer, heatlng processmg and coollng processing
before the coating prot postire processing,
§nd aftg.r g@éjevglqﬁ{%g ggyégggﬁng and the I|ke are performed. Such
processing Is berformed In processing units provided individna,Jy, and
these processingsunit- arewaified:io campaesesa eoatingsand dexeleping
processing system so as to continuously perform, such successive
processing25@eheraly theadvating dndsdevelopimy processing method for

performing coating processing of a resist solution or
developing processing, for example, for a substrate such as
a semiconductor wafer, a glass substrate for a liquid
crystal display, or the like.
2. Description of the Related Art

In a photolithography process in the process of
fabricating a semiconductor device, for example, resist
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 1is
performed in processing units provided individually, and
these processing units are unified to compose a coating and
developing processing system so as to continuously perform

such successive processing.

Generally, the coating and developing processing
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system is composed of a loader/unloader section for carrying a wafer
into/out of the coating and developing processing system, a processing
section having a coating processing unit, a developing processing unit, 5a
thermal processing unit, and the like and performing the majority of the
aforesaid wafer processing, an aligner outéide fhe system for subjecting
the wafer to exposure processing, and an interface section, provided
adjacent to the processing section and the aligner, for 10delivering the

wafe? Heiden the prieessifg @Echonlasdier/alighendahen dat ivafer for

proc in this_coatipg.and developing processing system, in order to .
prevgﬁti p%}icl{ie% sﬁ%#ga% fh%%ﬁ rﬁé%s ﬂ%mt%é?% blfe 3BHafievaitoping

clea@q@eéggiq{gpg?fgeg@ﬁ ,th% |i§qf.t§célé@%!'ﬁ? @e%%v:{%-ﬂowén .air into

the coating and developing processing systent, while an atmosp efe &

insidecths togtipg andsteirtpping system deexiasied whereby thewaler; « |
can befé)ocessed in a clean condition. 20Moreover, to realize sensitive
expdsut® FBRdmMRERG aRfHAEd Wasidt is asdd thie dlidmicatylapwtiffed-ming

resi S I¢ polymer.insoluble in an alkaline developing solution, for
exai%g%, Iﬁﬁg%a%(ifé{d aengr?ét?or?%ﬁa BBis HRYhSEsHHRGTEY tRdsing R

polagtyigrangesit ancxpered pPEosRANEZN Hﬂ%ﬁ%"é\?&f’o“%ﬁ%b% er to
a

use of a catalytic reaction of an acid. In the aligner,a cwcwtgp ernis
expEsERdA & Pegisiitestp/inging armasls anthanrelimpivaties £aaHionds-ovided
cause(g to a protective group which protects a hydroxyl group of the basic
pmyﬁ]p%gqﬁgaE%'the processing section and the aligner, for

delivering the wafer between the processing section and
the aligner.

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

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

In the aligner, a circuit pattern is exposed in a



10

15

20

25

produced at this time. Thereafter, the wafer is 5transft_=;rr_ed to the thermal
processing unit, where the catalytic reaction of the acid is aqceleratgd tp
quicken the elimination reaction by PEB (post-exposu.re baking) which is
heating after exposure, and thereby the e ose_g portion, for e>_<amp|e, is
made soluble in 10the alkaline developingsolution. The wafer is the_n
transferred to the developing processing unit and the portion which is
made soluble is removed by the developing solution, whereby a precise

circuitatter id obfiRdd. USiR fe@ntgédis, RbWevsr, ejasinat ion

techngl in whj with a_shorter wavelength is used is being
oSS o TG AR R e T T Bt BEotects

bearn witfathexshortprouayelenatihis usess it is,6anfirmed thatimpurities at
molecule%}EiZOIevel s%h as oxygen, basic subs?anc?gg, ozo?e, and vapor
whichtieiecssk rainsignificanise far atestre badéerf|uetice apatheforngation
of the reciie circuit pattern. Specially when the impurities adhere to the

% Bealionofdipob R BA hpBrSRES RBgaterhtis nwhere the

wafefo

n.yi n nat be avoided. Accordingly, it is
ﬁégg}gﬁ?ﬂ%%ﬁ%ﬁdﬁﬁggg} );:%ﬁ(% }cﬁearlg 15 tHePWaARS ThasR bR es8ng,

butmminkﬁﬁ(ﬁﬁﬁ1alfﬁﬂﬁﬁ@iﬂﬁﬁﬁﬁﬁ%ﬁﬁgﬁeQ§C§%%3QfggEE%wbosure

contains impurities such as oxygen.
baking) which is heating after exposure, and thereby
the exposed portion, for example, is made soluble in
the alkaline developing solution. The wafer is then
transferred to the developing processing unit and the
portion which is made soluble is removéd by the
developing solution, whereby a precise circuit patter
is obtained.

In recent years, hbwever, exposure technology in
which a beam with a shorter wavelength is used is being
developed to form a finer and more precise circuit
pattern, and when the beam with the shorter wavelength
is used, it is confirmed that impurities at molecular
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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An acid produced at the time of exposure has high 5reactiyity, a_md hence
shows a neutralization reaction with basic substances in air during the
transfer of thewafer. In this case, the acid is deactivated, which causes a
change in the formation of a slightly sglublg sur_f_acg layer and the _Ilne
width of the circuit pattern. 10The elimination reaction of a protective
group depends on the temperature, and some kind _of chemically ampllfu_ad
resist sauses tk&e@elimination reaction of the productive base by a catalytic

reaction of thé G8ia™ for Exainpfe, Eo&F In HSEesIefes@iagy but the

15te rature. e , re.i ossibility that the eliminatjon
reacgg%p?f%g]é%%?déﬁgg %‘gn%%rf l%g}greﬁ EB e Sl paltfuse the

defoarhatidn stbe fletermaration of pradue iy sandhthedikg  Eyen, in such
pattern deformation as can be 20conventionally ignored, t_here IS st!II room
for improvelierf G theweitiysavhenta fivre pigtisediretifipatier®ishas high

demanded,. but such clean air and system configuration as before can not
meet the damand’ MoP \r}é?,ntﬂ% \A%é@?"(,sorﬁeélgﬁétﬁéééﬁéﬁn}éé’h theaction

25PWE€§S@9§§@“%%@QQgﬁ%@ﬁ“ﬁﬂﬂigﬁm %%Q ie $%1¥%%%%&ﬁﬁ18# the

interface section. There is the possibility that the neutralizatio

the asider theIn this case, the acid is deactivated, which
causes a change in the formation of a slightly soluble
surface layer and the line width of the circuit pattern.
The elimination reaction of a protective group depends
on the temperature, and some kind of chemically
amplified resist causes the elimination reaction of the
productive base by a catalytic'reaction of the acid,
for example, even in the state of an ordinary
temperature. Therefore, there is the possibility that
the elimination reaction progresses during transfer
before PEB, which causes pattern deformation, the
deterioration of reproducibility, and the like.

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

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

~that the neutralization reaction of the acid or the
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elimination reaction of the productive base occur after exposure as
described above, while the acid is not produced before exposure, and
consequently the conditions of an atmosphere inside the interface
Ssection demanded before and after expasure are different. Thus, the
fomation of the optimum atmosphere for the condition of the wafer after
exposure in the interface section is demanded. Summary of the Inven_tion
10Anlotr)liect Qé‘.the present i.nventi(gn IS to provide a substrate processing
n

IR P LUBTATE priteRding NTetRE ALF40HE of BASR PR HReafter

appgraltus an '
impuitiesatmolecular devel from agharing 19,4 substiate suchas a wafer
or the like. 15Another object of the present invention Is to provide a
Subptraidyarede saiTgp appaiafusantky SHASA MEeCRSHAIPEHRd
capable of preventing fine impurities at mol_ecullar level from adhering to a
sUbSFRRISPNES 8 valdr Grinesikbane indivddaly2Gecdmtaliface

atmgospheres in substrate routes before and after exposure in an interface
secfslc?r'% FolBPev%%Fgag%%%a%ﬁ\fa%ﬁ AR A TR RAS HAG tRE fke.

Stilenefsicahiect afile Present iyenten s lodyovife asbsiiale
processing apparatus and a 25substrate processing method capable of
impeduivegs Heeweifofmity o develnding lioe widthina sifase offer

substrate and between substrates by transferring the
exposure in the interface section is demanded.

Summary of the Invention

An object of the present invention is to provide a
substrate processing apparatus and a substrate |
processing method‘capable of preventing fine impurities
at molecular level from adhering to a substrate such as
a wafer or the like.

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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exposed substrate to a heating section while inhibiting the progress of a
resolution reaction of a resist and performing heating processing there._To
attain the aforesaid objects, according to the 5present invention, a coating

and developing processing system, which js a system for perforrr_ung

coating and developing processing for a substrate and characte_rlzed by
comprising a loader/unloader section for carrying the substrat_e mto/_out of

the system; a processing 10section having a coating processing ur_1.|t for gt‘ ‘
leastTORAT A BT AR thé siiraiat®a @@@G@fﬁg ‘p?]hcde%ﬁmghmmmg
for deyelopi bstrate, a thermal processing unit for thermally
procgégﬁn 551%} gl%b%tjra?e{, &nd g?ﬁsﬁ?ﬁn@%rﬂ%@[ téJfSPcé’rﬁiﬁg_ﬁ?engt and
subsyaie & pinialguieidbe coaing BEACesaIng W, e developing

processing unit, and the thermal processing unit; an interface section .

having a setona@ traasfer dewice forteanstdrrisg jbe:sgbstéai@caﬁ'dﬁa}s@ VigA the
route between the processing section and an aligner for subjecting 20the

subdtrafe T Expdblf pites st adjasaippRHalssefop Bupglyipgeares s ing

inertgﬁ;‘.t he jnterface section; apd an exhaust means for exhausting an
atmosph)((:e(?'ééi in tﬁir%{%r a%easesé gr? n'a (%ézlné) B By <tans RAprblRlednd

Incidestallyofheniteprabebrroaessig-unit fiehides a-heating @RQ%%%%%I ized

unit, a cooling processing unit, and a heating/cooling processing unit, an
the IIRE. FORBETLsHagrotessiage? /unloader section for carrying

the substrate into/out of the system; a processing
section having a coating processing unit for at least
forming a coating film on the substrate, a developing
processing unit for developing the substrate, a thermal
processing unit for thermally processing the substrate,
and a first transfer device for carrying the substrate
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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section may include other processing units such as an extension unit for
making the substrate wait and an adhesion unit for supplying a
predetermined processing solution onto the substrate in order to enhance
Sadhesion properties of the substrate and 2 coating solution. The
aforesaid supply of the inert gas to the interface section by the gas supply
device and exhaust of the atmosphere in the interface section by the
10exhaust means enable the removal of impurities such as oxygen and

vapSi Hom Wit helifferite Qeher apdaserrimenanddesf thech as an
atmqsphere. inside. the interface section in a clean condition.
Consequent[kg/r},%ug1 a tes%nroﬁ%ﬁrﬁﬁegbeth% Shakeis@bbrédaddan
15whaneby iBe sihstateds Psagsssed auitably, Especially, [ impyrities .
adhere to the substrate when the substrate undergoes exposure
procésdingithe inTpLpitieb absuisaneugy of a lased deagbarg ra gRLISEd

in e;ég sure, and as a result, the exposure processing is 20not performed

suit %’.%&c‘bﬁ‘diﬂﬁ@l@’ﬁ%ﬂﬁﬁo%tY&%aﬁﬂﬁﬁqﬁéﬁmeﬁ‘ade gectimt ing

whichdhgspbstrate passes through immediately before the exposure
processing, in a clean condition. It-should be mentioned that the aforesaid

inert gas isendnettgessibfer & REJSLSSing seltion ysed in the caating

and developing processing system, for example, a coatingsolution suc

as a'rB&iet Salutonsatdlaniebgloping gas supply device and exhaust
of the atmosphere in ﬁhe interface section by the
exhaust means enable the removal of impurities such as

- oxygen and vapor from within the interface section and

the maintenance of the atmosphere inside the interface
section in a clean condition. Consequently, the
adhesion of impurities to the substrate is suppressed,
whereby the substrate is processed suitably. Especially,
if impurities adhere to the substrate when the
substrate undergoes exposure processing, the impurities
absorb energy of a laser beam and so on used in
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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solution, and a gas not containing oxygen, moisture, and organic
substances, for example, nitrogen gas, argon, neon, or the like. I_n the
present invention, the system may comprise: 5 a gas supply device fqr
supplying the inert gas to an area having at Iea_lst the thermal processing
unit and the first transfer device in the"proc,8e55|ﬁg section; and an exhaus_t
means for exhausting an atmosphere at least ir! thg area. _10The aforesaid
supply of the inert gas into the processing section in addition to the

interfeetWet@Bn eraBles tHaFemovalaiimpiritiessuctyasaxygenisatre ,
Withig tlée rocessing section and the maintenance of the atmosphere

inside e%ggéls%?ngsg SoRAH SSctedr? ¥5 5 HME reguitimpien gas,

' [ [ iti : ially after
su n esi | ities to the substrate. Especia
a Cpopggr?? %I'mqiflsé%HLfneBC?gr{lft%ee js:% sétrate and the substrate is subjected to

heating protessihg: ipypeiias arearRiHte ﬁghgr%;%thgy%ugfgrﬁelﬁgﬂec%mprise:
substrate. If impurities 20adhere in this case, exposuré processin to be
perfGrnfPinsheBibYelf aftes thi ean aup@dperfgmge;ésmtg% Hence o an
the removal of impurities_from the surface of the substrate in the _
procg%%g}s,%% |8|p9 isai)lf‘nr}o?{”’a%? IhBBe Ry MRt REAIRS shivogasiayand

be 2 ' t least e sgid.areain the processin ;ection, it )
alsoérr?g/) %leﬁds;u%pﬁgd% ﬁlpf(?gtﬁ acr?égrgthger tq{an% e DRGSR éfé% iR e Lon;

proceBgingn9sebtions thakisnan e wheraiibe 6ogting PEAGRS S 4t

and ihe developing processing unit are placed.
east in the area. .

The aforesaid supply of the inert gas into the
processing section in addition to the interface section
enables the removal of impurities such as oxygen from
within the processing section and the maintenance of
the atmosphere inside the processing section in a clean
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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Further, in the present invention, the system may comprise: a gas supply
device for supplying the inert Sgas to the loader/unloader section; and an
exhaust means for exhausting an atmosphere in the loader/unloader
section.  As described above, also in the loader/unloader section, the
substrate can be more perfectly protected”10from impurities such as
oxygen by supplying the inert gas thereto and maintaining the
loader/unloader section in a clean condition as in the interface section and

the 8RN IRe prdcssiriy séRio Lt WHATR) ditPdSRASHIRG pRI@asHging
.15 i f . [ titi late shutti ff th
e R e e e A B e R oS

atmosphere in the interface s e atrln%%p l‘% | P

section, therpatiien platg nedehavesa &rﬁesiiﬁ%@ie%?{,deéw@”%%g@em may
substrate between the area in the 20processing section and the interface
sectismpinisthe trangipenplmaylbaiea shottesaliowling the ttarsitinert
opening to freely open and close. By dividing the interface section and

the AR eESINGRERcHOR DG THE PARBES Pt G HeBérivatHakoy e Waneh
of t_t}ge%q;}’os_@ggr%é[ﬂq?s?g rpgrocé‘1 s_sgg%sectigg into the {__ terface section
iInac n

which is maintaine gan-condition thahks o the aforésaid supply of

- 101ba ery gas caabe spptessed. Moreover, by providing the transit
opening in the partition plate and freely opening and closing the transit
port by the&pugegcribed above, also in the loader/unloader

section, the substrate can be more perfectly protected
from impurities such as oxygen by supplying the inert
gas thereto and maintaining the loader/unloader section
in a clean condition as in the interface section and
the area in the processing section. |

The coating and developing processing system
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

t

he 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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the shutter can be opened only when the substrate is delivered between

the interface section and the area in the processing section, which can
prevent the mutual interference of the atmospheres in the processing

section and the interface section and__kee? 6he atmosphere in the interface
section clean. The reason 10why the position of the transit opening is

limited to the partition plate in the area in the processing section is that the
substrate is never transferred directly from any area other than the area in
the PrdSedSRy sedfich 4AE: BCaF BRIRUMRARS the ¥MoatkriESprobysgnpviding
unit t ping _processing unit to the interface section.
Furtﬁgrgmgﬁégﬁlgt l% &r}gsgﬁtqﬁvéﬁ}io%gﬁeps?yg:e]rﬁm& BdpRsé BAotherely
partiipepiate Hwedtine off thegatmaspheren the process 9&%“89 o,

the 20atmosphere in the loaderiunloader section; the aforesaid another

partitiba piatetrhay hawe ahetheptmaasit opaningfedeliveringthe rate is
substrate between the area in the processing section and the

load@PLAIBEHRT sBEIEERd thE aldiesid apbtRe taher opedingimaprea in

hav 0 lawing the aforesaid another transit opening to
free%/%gpegr}? gr?dg %%%gel%l 1%@%1_?% atoresaid pioviSoR BFHe pdguBK tual

plate atsertreivesndhe pragessinenssstiorn and the loager/ 9@8&5%3%%“0”
and provision of the transit opening and the shutter for delivering the

SUbSRRE Bhrtwaeh tHecarkatintifapmcsssingsactomaredie the
loader/unloader section in the partition plate make it possible to suppress

the MIEITSHRAGE Bf tH: diftfosphERKTiATRe BRICeiSMgSEeadN arfihereason

Ioadﬁﬁynkﬁge§§§@%¥b%ﬂ%@“@Hémé%8§§f¥”gg$%§ng is limited to
the partition plate in the area in the processing
section is that the substrate is never transferred
directly from any area other than the area in the
processing section, that is, an area having the coating
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 may have another shutter allowing the

paw

aforesaid another transit opening to freely open and

close.
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10atmosphere 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 atm_osphere 15in the
processing section is maintained in a-cleahlcondition, 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 20part af thesatmiasppesrdiasstestbit e edaustsans fde
send the same as the inert gas to the gas supply device again. The

aforé3eid réGie'srihe i oBERER S hRdseedyithe exhdustiraeans in the
ice as the inert gas can reduce the amount of the inert gas

ly d C al .
ggﬁéfvl‘é%%%a f\rllc}elc(fqgg(ﬁ hg ¥5 %géaﬁctﬁ)ﬂqn E’Ilfé’ AotRtoPtheiRert ranAit
the pigsaRhipvaRipn, e §Y§f€rtl:‘er£'a3fngzﬁ)gjs_gf\fﬁ%zihe%rtt%gge%aﬁs Strate

regulating means for regulating a temperature of the In

provisitwetthetiemperatare regiiaingriveass iaes LROSSIIQIYN the
maintain the atmosphere in the coating and developlng processing system .
to whRRARE 1NeH §a8 AL iRMEdAR a eddterminet temperatliete make it

i i can be

oo P AimEREREESA: the Bred B FEE BRI

10MgtaRapniariae Piesent veRieRdLiSi0Eact ion and the
loader/unloader section and maintain a predetermined
atmosphere in the processing section. Especially, when
the inert gas is supplied to the processing section as
in claim 2, the flow of the relatively unclean
atmosphere inside the loader/unloader section into the
processing section is prevented, whereby the atmosphere
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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preferable that the pressure inside the interface section be set lower than
the pressure inside the aligner. The aforesaid setting qf the pressure
inside the 15interface section lower than the pressure inside the qllgner
can prevent the atmosphere in the ir_1_terface section fro_m rowmg into the
aligner. Hence, exposure processing for the suBstrate in the aligner is
performed suitably in a predetermined atmosph_ere. 20In the present
invention, the pressure inside the interface section may be set lower than

the PréSBPE TR hele8 in s oBesaing Sectione Fhkatfdresaid

settin gnﬁ;‘t sure inside the interface section lower than the pressure
inside t eegrge@g%sethg%%s?o%eﬁgﬁ 5e8Sit cahbréveiee adRassiers e

: . oo : . tion.
the trieiiage saetionfem flowin |%%g}§sa§§§}{g éhe ;grocessmg ectior
Hence, a predeterminée%aatmosp%ere -13-is malnta!Jhe in the pfc)epegglng
secﬂ@riﬂtWthh@@s%tmp@messingnnﬁ&@r@@@yw @}Qja(yéggtydg ing
substrate processing is performed, and the variety of substrate processing

AT S SPubioh ek eyt o

L S s

pressuradieide thaaregnia the pEocessingsegfipn pigher than the
performed in the atmosphere at the predetermined
temperature.

Moreover, in the present invention, it is more
preferable that the pressure inside the interface
section be set lower than the pressure inside the
aligner.

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

interface section from flowing into the area in the

processing section. Hence, a predetermined atmosphere
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10pressure inside the loader/unloader secti(_)n can prevent the flow of the
atmosphere inside the loader/unloader section into the area in .the
processing section. Hence, similarly to the above, a.predete.rmlned
atmosphere is maintained in the area in the processing sectlon,_and
15thus the variety of substrate proce§singléan be p(_arfo_rmed swtabl_y.
Furthermore, in the present invention, the pressure |nS|d(_a the area in th_e
processing section may be set lower than the pressqr?s ms@e the C(_)atlng
20proteddng tiait 2ad tha d’éb@lopir@q:ﬁasess;ng;anrtn[bmelmogﬁmg
sectiggh'sl'@% aforesaid settin%of the pressure inside the area in the

processing sectio fower tha %@%&Eu@%ﬁn@&@ﬂ#@@datmgip@_ce;smty
it 51 i develoang SaEENg L can pretent gmospheree he

coating processing unit and the elopin% proce uffi

~ into the aneas Acearelinglydbe soatng-ArOCEESIE ARG e kg In, 14,

which the atmosphere is controlled more se_v‘erely thz_a.m th_e processing
units such §§5’b%§déteﬁfﬁin*ébl%tmspﬁere IS mesntained, inthe thermab yre

) . , . o loping
rocessing unit in the area, and thus coating processing and deve_
gpro%z%si:ﬁa Wt}t%}gh A ot intBSrd AF &S dostirResnid avalepinge set

i i : [ d developin
r00eS5NE:cEHR PRI B SUIAbLY. 1, Iie,Goating and deve
grocesg:ng system descrirg)ed thus far, tnespressureeﬁngla% fié éﬁgﬂﬁ"’} er

set fighérian thehpreasureemadide s-eqalingoand-1edeveloning.. ;cide
moqgggn fggmgg'% geg?ggggggﬁgugiction>higher than the
pressure inside the loader/unloader section can prevent
the flow of the atmosphere inside the loader/unloader
section into the area in the processing section. Hence,
similarly to the above, a predetermined atmosphere is
maintained in the area in the processing section, and
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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inside the casing higher than the pressure outside the coating and
developing processing system as described above, the flow of an .
atmosphere outside the coating and developing processing system into
the casing is 15prevented. Therefore, the,contamination of an atmosphere
inside the casing where the substrate is processed by the relatively dirty
atmosphere outside the coating and developing process_ing system can be
suppressed. It should be noted that the pressure 20outside the coating
B

and ¢ pROCRRERG Sy StehrPmeaRs Hod pRe sBRTifsifeeemeky than
h ' deyelopin cessing system js installed, for
e e O B S vk T ERh, SCnosphere

accardingaibranoihesaspect RBproMisien A1 coatingandidryelaping system,

which is a system for performing coating and developing processing _
providetPwitRNa pEdassitrpdetion bavingssdoatingnds dpredessinggnit

for at least forming g coating film on a substrate, a developing processing

unit For devefoptdy ‘f%‘elgﬁi’bs%‘é?e MOfbrraPRota8ding iniE forthepaaiing and

proqgggigg&pgﬁql?g@@eggg_r@gs@g[ages r%r}sgt%r devécesfor cggxi}r;g the

£
substrate into/out of the coating processing n|t., Ie:néf(geve_Io‘plif‘lg _
processing Lmit: Aaddbe thiermak pEDCEssIBY MPitnane 28 HUeHacR;Sefi0 ey
for transferring the substrate via a route between 'ghe processing section
and 3RGHeP forTosbfedting es istes teesiposidepivessinging is
insi e, casin d characterized in that a first thermal processing unit
for t g?né’ll%/g%]r%%ce%%ﬁa t?lce% SuBSFATE BERIEEkFd e R firFRaRdRy and

devigedentspnsieringibesubagatehefore expasue.a gegongd Lothermal

processing unit for thermally processing the
inside the casing higher than the pressure outside the
coating and developing processing system as described
above, the flow of an atmosphere outside the coating
and developing processing system into the casing is
prevented. Therefore, the contamination of an
atmosphere inside the casing where the substrate is
processed by the relatively dirty atmosphere outside
the coating and developing processing system can be
suppressed. It should be noted that the pressure
outside the coating and developing processing system
means the pressure inside a room where the coating and
developing processing system is installed, for example,
the pressure inside a clean room.

The present invention according to another aspect

provides a coating and developing system, which is a
system for performing coating and developing processing

provided with: a processing section having a coating
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substrate after exposure, and a second transfer device for transferring the
substrate after exposure are arranged in the interface section, and that a
first gas supply device for supplying an inert gas to an area 20before
exposure having the first thermal pracessigg unijt 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

oA G ERLnar T ol ind Sochet dorkGar eV Ein RE riEfide m o

thermal processing unit and the second trans

secHORudHE 8 5EEQNE exbaust speans fpr-exausting apn 16 aigjosphere

in the area after exposure are provided. Incidentally, the thermal

prod@gﬁi@pmm,qheﬁmtsh@mmssin@mmamdplz@se@ymmetmat for
processing unit include a h_eatin%%gcessing unit, a 5cooling processing

unit- BB G IHRG BRSTEREING RAitSHRE B, FaRfled tRaibstrate

Progessing-aecipn, pay inclyde.ger pracesaina ijis such s 2

extension unit for making the su & Wwait and an ﬁgs&fécﬁuﬁﬁl?&(wt of
supphing a X edefeppined EeeRp SIS0 Ut ORI §%[§st%§}% Mssing
ing

order to enhance adhesion properties of the substrate and a coa
solwiviht ,  apdcdidingtivehaplegent fwestion, inthicinterfateasectioter face

by supplying the inert gas to the area before exposure by the first gas
su pf)éj)%yé\ﬂge LRA 15E2RATERG RS afrhGsHire T thiearehietoreoute

eXPRSHIR, NGl sEedhaLisL fieans doiriies ychl g oxyasn and yapor

can be removed from within the area before exposure, and the area

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

unit and the second transfer device in the interface

section, and a second exhaust means for exhausting an
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maintained in a clean condition. Consequently, the 20substrate 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. gspecially, after the substrate on
which a coating film is formed is 25subjected to heating processing,
impurities are ant to adhere to the surface of the substrate. Moreover, if
impg@g‘%ss aglré%rg t:cﬂ Itlh%ﬁtébsggraete WE%I_:I the substrate 17 undergoes
exposure processing. t fes*d0<orh BHERSY 0% 1B5Er BE&Y S0

e Impurities

on useshinanPRTHRe, apd asih s thsre isdhe Pﬁgsil?ﬂ%,ha{ﬁ%e first

exposure processing is not performed suitably. But, by Smaintaining
ared-hefone Exposureds theyinterface saciionnwhichdag gubsteatg passes
through immediately before the exposure processing, in a clean condition,
the BURSIPAE €a% BEprocéssesintablyh ¢eshbntt be aneniohed thatihe a

aforggg@ﬂnert asésegg irﬁert gas Ofor an?rocessin solution used in the
coating and developing proceSSifig syste ??Fék%%ﬁé’,l&%aﬁ’rﬁ’cessmg

solutipandha develapingigolutian, And.a-gas pat _%%%i@'g‘@i% %0t ion may
itrog

moisture, and organic substances; for example, n en gas, argon,

neohnoi thidliket hBN opemveesisyi supplying shesinelt gas torthesarea aften
exposure by the second gas supply device and exhausting the

atmB8pfterEin thiaksiesy aﬁ@ﬁe%ﬁ?’éB?%@%ébn@l@g%sﬁéﬂ@aﬁéptheunit

o ERE Dictirs. EARAT RS cREnray d #IHRESh Soro
the substrate in order to enhance adhesion properties
of the substrate and a coating solution.

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

adhere to the surface of the substrate. Moreover, if

impurities adhere to the substrate when the substrate
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amplified resist which forms a circuit pattern on the substrate by a catalytic
reaction of an acid is used, the acid is deactivated if impurities adheres to
the substrate after exposure processing. But, the aforesaid 25
maintenance of the area after exposure ir&t?e interface section, W_hich_the
substrate passes through immediately aftér the exposure processing, in a
clean condition can 18- prevent the acid deactivation, leading to suitable
performance of the subsequent developing processing. The inert gas

is suppi&d ¥ BECITEPRR dRaBH) T hiiAdudt iR StppKidelise, absorb
whesitiaspheres Sesul o U fespecie oresscan be

d
maintained’in the areas before exposure and a stfe. E*PSiitteShe 2l

pecudigr atreesrheres €anhe mgin{qi@e$mgggggaa%§ivﬁﬁé%a%ﬁ%e exposure

second gas supply device may supply the inert gas havm_g a temperfatur
lowep1OdEEFtHederpenature ot theimertigas iach® supplied by the first
gas supply device, or may supply the inert gas having a low oxygen

concBAtRtiBh s testhBed ifeialte 181 WhRRRAS Brt ghB Supplylddsgeface

i 5e , inert gas having an ordinary temperature to,
f#g %rlggtég%}ré g(%%(g}lﬁe%@%er?é%%}dr Gas suppry’ ngi%g OBt e tely

gas batioge tempesaipse iowerdhar thesardinary fermperaliyg. WHREERY: on

the atmosphere in the area after exposure can be maintained
the substrate can be processed suitably. 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 and a developing solution, 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 exposure. Especially when a chemically
amplified resist which forms a»circuit pattern on the
substrate by a catalytic reaction of an acid is used,
the acid is deactivated if impurities adheres to the
substrate after exposure processing. But, the aforesaid
maintenance of the area after exposure in the interface

section, which the substrate passes through immediately

after the exposure processing, in a clean condition can
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20in 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 95elimination reaction of
the protective group progresses on the substrate during its transfer within
the area after exposure if the temperature of the atmosphere in 19- the
area after exposure is higher than the ordinary temperature. The

maiMERERE of e AeachibeaXbasiie iPa lowaampetatire contitidn] e

how can inhibit t imination reaction of the protective group during
Strahets FHERES é)lrr%c?uﬁhp%ttselrlrg %aer%Bee%&iéﬁ&%ﬁﬁwmea%w,g-
the supply ghideinert-gagdaving &loppdugeneonceniration hy the . . by
second gas supply device makes it possible to keep the concentration o?

oxydereinithd mtrhdsphergain the prebyl Ghdter @xpostierewyWhithd@Pheres
prevent acid deactivation. In the present invention, a partition plate
shutBRGGHIRE athosPRefeSRREE hictehaibraExSEurdfromathetained in

atmasphere i area after exposure can pe provided. 15According to
the p?ggeét% i%%g]n%gn% & parttion prate %ﬂéisagﬁﬁ‘lre SrERARtGR:

exposure frome alea gfterexpasurg imihginteriace-seetipn, whichcan oq

prevent the mutual interference of the atmospheres, resulting in the

mairitenihee vkapessphieresipecudiar th20theaoapeciive aseasilyth@evice
areas before and after exposure. Specially when the area after exposure

is mAfYaiiE8 %t the TV terfifératéSic ResHdive (5 PrpRde b paritorver
plate hefvasitheipas a8 fescubed aRove, o . gas to be supplied by

the first gas supply device, or may supply the inert
gas having a low oxygen concentration as described in
claim 15. |

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

after exposure if the temperature of the atmosphere in
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25In the present invention, the system may have another partition plate
shutting off an atmosphere in the processing section from an atmosphere
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 éxposﬁre and a second transit
opening for 5delivering the substrate between the processing section and
the area after exposure, the first transit opening may have a first shutter
alldviifg %ﬁ@%rﬁgmit%ﬁﬁmn@ free b and Blese tarel thedsorany
trar%%it openijeg may have a se.cogg shutter allowing the 10second transit

opening o freely open andHodd-SnaRECordihgtBIh@ prReRtHTENfRosure
by diyiding dhe Peagessing.Sectian AR4 {1e interface. saction by another .

partition plate, the flow of the atmosphere inside the processing section

inta e afeasibefaioand-aafteiexposurens the iteiacesePBup during
maintained in a clean condition by the aforesaid supply of the inert gas
carrbapréfentedIFfBer, 2h€ prsvisicn bhtHestirst stuttebwhich can

freely . open_and close at the first transit opening, for example, makes it
poggglg%g%%%ﬁ e )%i?sl?%% tter HRE ?e%fﬁé? subQfac ‘b@gg'lﬁn&%ﬁé}?

thessiistraga s dalivered Howéwi%ﬁ%%iﬁef%%% algie

exposure. Furthermore, the provision of the second shutter which' can

freelyapeh gad clwepl thedsscond trarisdopeningbssible to keep the
concentration of oxygen in the atmosphere in the area
after exposure low, which can prevent acid deactivation.

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

According to the present invention, the partition
plate shuts off the area before exposure from the area
after exposure in the interface section, which can
prevent the mutual interference of the atmospheres,
resulting in the maintenance of atmospheres peculiar to
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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25makes 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. 21 Accordingly, the mutual interference (_)f the
atmospheres in the processing section and the interf_ace section can be
prevented, and the areas before and-afteg exposure in the interface
section can be maintained clean. 5In the present invention, the
temperature of the inert gas may be regulated. This regulation of the inert

gas ahadredeierpinediismperaure allws, QT&)_SQHSEGQ%P rﬁg@%&"%’ﬁon

areas to which the inert gas is supplied to be maintain at the _
predeterrrined i Obevperatuibrst Hithe plesenbiweRlOEdisdiesiableing
to set the pressure in the interface section lower than the pressure in the
aligrete AREBRITG i s REtreptciERe the flow 98 imgasrospheresindhe he

are f nd 15after exposure in the interface section into the aligner
in whic %tﬁ%eea%r%%gpﬁéc 98 SEVerdl cohtfoned Ren bEgftEden @SR 0g for

setitagthodrassyire i theuptariace seption,lower than e ressyrendhe . o

aligner. 20A substrate processing apparatus of the present
and the area after exposure, the first transit opening
may have a first shutter allowing the first transit
opening to freely open and close, and the second
transit opening may have a second shutter allowing the
second transit opening to freely open and close.

According to the present invention, by dividing

the processing section and the interface section by
another partition plate, the flow of the atmosphere
inside the processing section into the areas before and
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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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 25route
between the processing section and_an aligner for subjecting the substrate
to exposure processing; a chamber, disposed inside the interface section,
for -22 temporarily holding the substrate delivered from the processing
sethL%n angi% bf transferred to the aligner; and an atmosphere controller

for éontrolling e atmdihePd it chahfet elane prédertisveraaspheres

sincethepubstratedeli the praces section and to be .
transferred tgéthe aﬁ%ﬁg{rﬁ i%e%%%%l?é%ﬁly f%%lfll’? &51% c na%rﬁgegraﬁewﬁ%ﬁmeon can
atmbsplerevienertgllethdorexanpiedbe vatiatien with tme etthessish re

before 10exposure can be suppressed, and a change in the property of
the fdsisth@nipe pielefted Aatal s ult athehmifoamity: af el widte gan be
raised. Tte atmosphere controller here reduces the pressure inside

the chamb&Faid SuBSIRE A inbPGRRUERR drf BF ifBMRE EAkKBRr OF the
The;iclamberGanig, StHuctEeH, - LOmprise,; pUrge room for tempora ilé/
i J?%to t%egclhamtblec??a |L

holding and purging the substrate introduce uffe

roorhrferholgiing the substrate: andmitransierggkcafar tansterrgg 20the
substrate between the purge room and the buffer room. Incidentally, it is

desﬁﬁﬁﬁ%stﬁgffﬁﬁ%sou#ér¥§§rﬁ%§é\éetrma@pérmgvmmﬁretﬁyacamﬁng gas
mﬂﬂﬂ?%ﬂ%ﬁfﬁ%53¥§3§'rﬁﬁintained at the predetermined

temperature.

In the present invention, it is desirable to set
the pressure in the interface section lower than the
pressure in the aligner. According to such a structure,
the flow of the atmospheres in the areas before and
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 exXposure processing; a

chamber, disposed inside the interface section, for
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A substrate processing apparatus of the present 25invention accordi_ng to
another aspect comprises: a coating processing unit for_ at least folming a
coating film on a substrate; a developing processir)g unit for - 23
developing the substrate; a thermal procezszsing unit for thermally

processing the substrate; a transfer devicefor é'arrying the sulqstrate_
into/out of the coating processing unit, the developlr_lg processing unit, and
5the thermal prpcessing unit; and a blower for sending an inert gas to the

subStFRBHREH 1 bR e rdrherl W@%ﬁmmﬁredgﬁﬁn the
' ' f ding the inert gas to the substrate
e LEDIRY, Ledlons o endng e rergas o e st

which is bein ransferre rans

eliminates ifluenss oampatiand seIoltion, farexample. débertoé'as%olling

occurrence of hydrolysis of the resist caused by moistl_Jre In atmospheric
air duringthesransfar of thecbabsttademaéier. resist-coating and the

15bonding of the resist with oxygen in the atmospheric air. _
Specificallyt Forr&eaRpies et dmaideliit has s Zehe o otding the

bstrat h r.has a top cover having a.blast port for sending
fkllje iantée%t%oggggg&frgfr%%}g&/%é?hg ]fvc\)/é)éazsésl'sl.QH tﬁl%%%é@ M3 ?)ﬂﬁaf‘ﬁ? be

transferred to the aligner is temporarily held in the
chamber in which the atmosphere is controlled, for
example, the variation with time of the resist before
exposure can be suppressed, and a change in the
property of the resist can be prevented. As a result,
the uniformity of line width can be raised.

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

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

A substrate processing apparatus of the present
invention according to another aspect comprises: a
coating processing unit for at least forming a coating

film on a substrate; a developing processing unit for
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blast ports may be provided to correspond to the shape of the
?vt/g(]eiers, orp may beyproviF()jed to correspond to the shape of the subs_trate.
The blower may be structured to have a temperature contrp! mechanism
for 25controlling the temperature of the inert gas or a huml_dlty contr(_)l _
mechanism for controlling the humidity of #%e inert gas. Incidentally, it is
most efficient - 24 - that the blower sends the inert gas_when_the transfer
device transfers the substrate from the coating processing unit to the

therrf&Msberasiag tumét. A@u@SWamqyoaessﬁmm@gargmggg_%e%ﬁmp for
5inv%ntion according to still another aspect is characterized by comprising:

a reactioHIANHYIRERLESA *&%é?’r’b?nﬁi@ﬁﬁbéé§§gg of truhéili?rfc?eﬂ'}teﬁﬁreice
| » ion, reaction of a resist for a substrate coated with
Fégigsiﬁgﬁd%a%ogeﬁga }El.'relgtir%1 %55%—:5: i6n fOre: tfﬁ%ﬁh@%ub‘&?ﬁtl%iat ing
sseth st gtian inbipiingseetion 4Q pr g83.the;resolutio d
Ferggﬁon of ?ﬁehg%(i?t; a cooling section for8 coo%n%%trhe sg%esltlrleﬁelﬁ%{a?éd ke
the He¥tinghsaotiah to i thengrogress 0f dhe resabtiond eagtign ebthging

resist; 13and a developing processing section for perfc_)rming_ poating _
proc%gsiﬁaeo]?% dével né}%SILﬁBF*&l?t%%uﬁétmb co®ldekinrthe cooling

sectiopa pecifically e ARRAAIS cmprises; a cassette

In the present invention, the blower»for sending
the inert gas to the substrate which is being
transferred by the transfer device is provided, which
eliminates influence on pattern resolution, for example,
due to the occurrence of hydrolysis of the resist
caused by moisture in atmospheric air during the
transfer of the substrate after resist-coating and the
bonding of the resist with OoXygen 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
contrelling 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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station including a mounting section on which a ZOsul:_)strate 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 substrsfte 25transferred by the d(_ellvery
means; an aligner provided on the opposite side to the cassette station of
the processing station; and an interface station, connected - 25 to the

oppdditetsitib to Hevassettersiatiorhef theeracessnNa Moo kY transfer
delivering the substrate between the processing station and the aligner,

and ¥ Hi& AR 85 667 dideSaksterai snHilsieng Bbectinrafoing

[ [ inhibjtj lution reaction of
perfarmi essing. of inhibjting t rogress of a reso _
a regig'?%%sggsgu tr%[%goa{l[%d%%ﬁ% tﬂg%g afd 855oset dnd iHe- -

processingp@t@mmw@@sl@a&@@sﬁgﬂ%gﬁe&ggéf,fe%%%ﬁgﬁgsent

processed in the reaction 10inhibiting section 0 progress the reso n
reactbviasf the registcandbling sectonifdl caaligHbe subplsate heated in
the heating section to inhibit the progress of the resolution reaction of the

resiSt 88 A EVERGSIN G BrEBR R SERESN forgraforhimy c?mmg.;].t ing
' ' lution for th bstrate. _ .Insuch a
B i o e

substrate processing apparatus,

the resisjisinhibitedaduringive drasforol the sybgrate fromythe,aligper |

to the heating section, and thus in the heating
substrate coated with the resist and exposed; 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 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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20section, the resolution reaction progresses on the same COI‘!dItIOﬂ for_
the substrate in which the extent of the progress of the resplutlon reaction
is made unifoLm. Therefore, when developing processing is perfo'rmed,
the extent of the progress of the resolution reaction is 25made_ unlf(_)rm
over the entire substrate, whereby the occtbrence of the unl_m_lforml_ty of
developing line width is suppressed. -26- In t_he abo_ve, itis desirable
to place the reaction inhibiting section near the aligner, in which case the

time Bbtrahsfer bptwdaretheialig mbamm%@g@&@@qgﬁg%ct@ i'.,s_h o
shortened, whereby the 5 extent of the progress of the re_so}IL_Jtlon reaction
of th& S06SF &= ariktetd@ o thEasactvhimhibiting deotios ibeagderaore

: - o . : N : his
f sulting in a rise in the uniformity of developing line width. In t
case T Geh 3%15 tRatIRE FEARBn TbihiERnG Reciidith@klaBetctupnd the

case, it Is desir

charagiedzed by Iakilng ihs peogepsofing Lesalylion 1egetipn of the

2 tILOn
resist by cooling the substrate coated with the resistand exp

not t6 eatidenlefoforpatidoriisagt iskesisabledhabit have ST 1o
15characterized by inhibiting the progress of the resolution reaction of the
residt by Th&kifg e AnoeRP brinbiturseatteling to theasutstrate caated a

with rsq_s_'!sC} d osed smaller than the amount of moisture adhering
to thgls%bstra{rgg w %ﬁ}fﬁeg su Es]frhatét“ S dtRsFerr &P BERes@dn and the

inhibiting-seciibNgaBlation 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.
In such a substrate processing apparatus, the
progress of the resolution reaction of the resist is
inhibited during the transfer of the substrate from the
aligner to the heating section, and thus in the heating
section, the resolution reaction progresses on the same
condition for the substrate in which the extent of the
progress of the resolution 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 the ununiformity of developing line width

is suppressed.
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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 25section by supplying a gas having a humidity Iovyer than_ the_
humidity of air in an atmosphere in which #e reaction inhibiting section is
placed. -27 The resist is a chemically amplified resist, the resolution
reaction of which is progressed by an acid produced by exposure, fo.r
example, inivhitheasbdve resbiutids rdastioraefibe tesiglliaeareartion

that an 5acid produced by exposure decomposes a basic resin which is a

main" ERAboRENt S e ReSlst ithiéfsl b eRaRgesitd-irolsbiamsmcture twhich
make Ihe, bagic r@iiﬁesoéuﬁfl" £2§?%h§’§‘é‘g§8@9v?§'ﬁ‘g'e°£fb%hegrﬁog%l'%%%i the

substrate processing metno e resenti

stepg efidwensing maubstiale oated wilha tesigtiandexposed in a eaing, .
section to progress a resolution reaction of the resist; cooling the _
substterns inhitine pogwss o thefresbhutivageactionoaf the sesisband
15performin%coating processing of a developing solution for the

substiAfe SHREXpBLE LRSS I fanFerrEd fo HRA PR sevkidhititng
the resplutinn reactipn gl e fesighbeing inhibiled  uch 2 menodis oo 4n
carried out by a substrate 20processing apbaraetaus chardctetized b§
comptigingndiformity of developing line width.

In this case, it is desirable fhat the reaction
inhibiting section have a structure characterized by
inhibiting the progress of the resolution reaction of
the resist by cooling the substrate coated with the
resist and exposed so as not to cause dew formation.
Also, it is desirable that it have a structure
characterized by inhibiting the progress of the
resolution reaction of the resist by making the amount
of moisture adhering to the substrate coated with the
resist and exposed smaller than the amount of moisture
adhering to the substrate when the substrate is
transferred to the reaction inhibiting section, and
characterized, for example, by making the amount of the
moisture adhering to the substrate smaller than the
amount of the moisture adhering to the substrate when
the 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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exposure section for exposing a substrate coated with a resist; a heating
section for heating the exposed substrate to progress a resolution reaction
of the resist; a cooling section for cooling the heated 25 substrate to inhibit
the progress of the resolution reaction of t?)e resist; and a developing
processing section for performing cé'atin& rocessing of a - 28 -

developing solution for the cooled substrate, and transferring the exposed
substrate to the heating section by a substrate transfer means with the
resolution FE¥etiERDEtHe fesist behryihamked. SMpAiE Thed, forekample;he
the £xpase S%I:I)lstrate istti%r}lsfeged ta the heatiré%) section with the

Q I18%ﬁéh€§§t@'ﬁgﬁﬁﬁﬁﬁﬂjﬁyb@mgacid

ol o Q
progress O‘f e reSO?U%IOI’l reacti

coojegberazachip easedla formation,Mpgaqver dhe sipsyale.may pg.

transferred 10to the heating section with the progress of the reso_utlon
reactigFodfthecesistheing inhibifed-hy makingsthe ameunted saishire hat an
adherin% to the substrate when the substrate is transferred to the heating

secfiG St Rth B ANt DL APISEROBNINERY to DB she suisstrate

after sure, in which case the ex ossﬁ substrate is transferred to the
hegﬁﬁg 8's,iztiectjl'(;san While & gas Naving A huttidity fowet Hrafair fEBéihgCr

suppliet iethei ubsiigtie. speciicaly.jhe PRartUNaS SIUCHNE s « yesin
20characterized by comprising: a cassette station
soluble in a developing solution.

Therefore, in a substrate processing method of the
present invention comprising the steps of: heating a
substrate coated with a resist and exposed in a heating
section to progress a resolution reaction of the
resist; cooling the substrate to inhibit the progress
of the resolution reaction of the resist; and
performing coating processing of a developing solution
for the substrate, the exposed substrate is transferred
to the heating section with the resolution reaction of
the resist being inhibited.

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

reaction of the resist; and a developing processing

section for performing coating processing of a
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including a mounting section on which a substrate cassette hou_si_ng a
plurality of substrates is mounted and a delivery means for receiving and
sending the substrate from/to the substrate cassette mounted on the
25mounting section; a processing station, connected to th_e cassette
station, for processing the substrate'tran&@rred‘by the dellver_y means; an
aligner provided 29- on the opposite side to the cassette station of _the
processing station an interface station, connected to thelopposne side to
the é@és%h@pstaﬁbrs@ﬂm@imcéssm@uatimmdmredelmmgltae,_éubg@e
5between thesrpr)érocessing station and the aligner, and characterized in that

the IntEREeSLGAGY cB%r@%Q%ﬁ%‘éﬂﬁ&%é&W@rﬁ@ﬁﬁh@tHEe@_tpbsgd
; i [ f ist, t rocessin
o A e T T R SR e

station comprises: a cooling section

the beaiinigisaesiontedahibi the progressiefdhe tesplution teaction pfthe
resist; and a developing processing section for performing coating
processingldf &tddvieloping sofinion dorating aipstrate, ergdbaidheubstrate
inter.face%station is 15cooled so as not to cause dew formation on the

t

substra ﬁ%’?ﬁl‘ﬁBﬂfﬁ?éipF&gr@%’?oﬂﬁé?ééiﬂuﬁtﬁ‘??é%@ﬂowbtmetrié%isfprégress

In Sueh gavention; e BIPAresRY {iG resplytion reacon of the resistis

inhibited during
inhibited by being cooled so as not to cause dew
formation. Moreover, the substrate may be transferred
to the heating section with the progress of the
resolution reaction of the resist being inhibited by
making the amount of moisture adhering to the substrate
when the substrate is transferred to the heating
section smaller than the amount of moisture adhering to
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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20 the transfer of the substrate from the aligner to the heating section, and
thus in the heating section, the resolution reaction progresses on the
same condition for the substrate in which the extent of the progress of the
resolution reaction is made uniform. Therefore, 25when developlng
processing is performed, the extent of the2ffogress of the resolution
reaction is made uniform over the entire substrate, whereby the_
occurrence of 30- the ununiformity of the developing line width is

suppeesselle oppleseaersthedesist @%C@B§@@ﬁ@”@gfé%@§%fth€he
resolution reaction of which is progressed 5by an acid prqduced y
expo@ﬁﬁf%ﬁé%&nﬁ@miwnichmséﬁtEMimﬁaaﬁmn,ofdbﬁzl_iessj@gd to
isa rgﬁgtion that an acid (%roduced by exposure decomposes a basic resin

whicli 1S a PRRRCoThSHERE of 8 rédi&t Akt RFseciRdmjebanoledulahe

tru t ic resin soluhle in a.develqping solution.
?’Fheg%ﬁé)gkﬁgcﬁ%ﬁ% r%%g%?%;ggg a%%aald(/%ﬁ%él stgf?h PR&SERATe

invemmmmmeam@gap@r@mn@orsm@iragltt@nf@l'G&W@gasgggg,ig%tiorgnd
when taken in conjunction with the accompanying drawmgs_. 15Brie
DesGiiBAGT e BrewiHgsthatFiehe id muslan atew shawingiheomprises a

external earance of a coating and developing processing system
acco%%l‘ ﬁg %E){ 4 firsE&mBBd ﬁ?&t%?ﬁw%’t‘és@ﬁ?i nGERFIRDORRDSLsat e to

frontpseyy e e goaINGANE ion reaction of a resist, 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 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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developing processing system in FIG. 1; FIG.3isa rear view of the
coating and developing processing system in FIG. 1; FIG. 4 is a horlzor_ngl
sectional view showing an 25outline of a heating/cooling processing unit in
the coating and developing processing system in FIG. 1; FIG_. 5is an
explanatory view showing the flow of- - 38 &n inert gas supplied to the
coating and developing processing system in FIG. I; FIG. 6 is an
explanatory view showing the flow of the inert gas When an atmosphere
insidelthewpaingarmiiSdeveldpirigeprdeessiog sysiemiisseysertas the
inert gas; FIG. 7 is a plan view showing the external appearance of a
coatiPRTEE8FSIoping processing system according to a second

embodime he present 10invention; . FIG. 8 is a front view of the
coating an(?/f 8%\%&8{%51@ p?él(:eesjé?nsglésy%téﬁ iR Fraepical pys agpldd ied

explaaatosy yiewhef & uauicahsentiop of @rggessing statien:; o progressed

by an acid produced by exposure, for example, in which

case the resolution reaction of the resist is a

reaction that an acid produced by exposure decomposes a

basic resin which is a main component of a resist
material or changes molecular structure to make the
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/cocling processing unit in the

coating and developing processing system in FIG. 1:

14

FIG. 5 is an explanatory view showing the flow

of
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15FIG. 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; 20FIG. 12 is an explanatory view of a case in
which the flow of an inert gas supplieéd tohe interface section is seen
from the side of the coating and developing processing system; FIG.
13 is an explanatory view of a vertical section showing the flow of the inert
gas3upplied to tesintuirbisettitn FiBe 14dsan axplandtalgvieloping
showing the state 32- of a resist film in which a circuit pattern is exposed;

FIGPIEFE SR ERBlaMEfr§ Ve shidwing tie state of the resist film after
developing; -l ' I iew of a substrate processi ‘
oroantrss FSBEAMEYA SRR, o,

5apparatus according to a thi e

FIGthe is aseheqasc plasmviaw ominga cealinghantdeyelorifgat ing and

system according to a fourth embodiment of the present invention; 10FIG.
18 igevsthepidic perogastivéndew gadwingis reused as the inert

gas;

FIG. 7 is a plan view showing the external
appearance of a coating and developing processing
system according to a second embodiment of the present
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 explanatory view of a vertical
section showing the flow of the inert gas supplied to
the interface section;

FIG. 14 is an explanatory view showing the state



5

10

15

20

[\
u

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

‘developing system; 15FIG. 20 is a side view showing an example of the

shelf unit of the coating and developing system,; FIG. 21A_to FI_G. 21D
are sectional views each showing a CGHP Prdcess station provided in the
shelf unit; 20FIG. 22 is a sectional view showing an example of the
developing unit; FIG. 23 is a sectional view showing a substrate

trangbér meamsist film FG. 24 i seconabyiew $hawiBgaNis exposed;
example of 25a reaction inhibiting section; FIQ. 25 is a perspective

view showirfgt&r exampfe dfare it e wratony 168 shOV_Fi@ngG'Anto state
FIG. 26C, are explanatory.views showing a resolution regctlon of a

chen%gigalﬁ(;fll &mpli |elcf?ces%t\;im a%g_r 2755 LaPxdAl view showing

another exammpie of ene; keactigh dnhibjting, section; SFIG. 28 is a g%%ecrg%tiscing
plan view showing a
apparatus according to a third embodiment of the
present invention;

FIG. 17 is a schematic plan view showing a coating
and developing system according 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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conventional coating and developing system; EIG. 29 is a view for
explaining an applied example of the fourth embodiment; FIG.
30 is a view for explaining an applied 10example of the fo'urth _
embodiment; FIG. 31 is a schematic plan view showing a coating and
developing system according to a fifth—emlmdime.nt of_the present
invention; FIG. 32 is a schematic perspective view _showmg _
15the coating and developing system,; FIG. 33 is a side view showing

an exampleof @.shedfuniband a deyelepiggd @x‘ﬂi‘g‘?\%?ggn g %%%WS showing

developing system; FIG. 34 is a side View showi

exantlé& of tHa12ashelr@aicsiithe codtirg aherevelopnoaYSeFied resist;
FIG. 35 is a sectional view showing an example of th_e dgveloplng unit;
FIG. 36A to'FI&: 36D dré cfiGhdl {Risledckrshcwiny BnoHRpratess

stationprgyided,ip thg hgggggr%n 1{1@%0;%?181? pseeg?:ri):ei%ir\{? view
showing an example of an interface station;

FIG. 28 is a schematic plan view showing a
conventional coating and developing system;

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

FIG. 30 is a view for explaining an applied
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. 38 is a sectional view showing an example of the interface station;

FIG. 39 is a side view showing an example of the CHP process station

and a partition wall; 5FIG. 40A to FIG. 40C are explanatory views showing

a resolution reaction of a chemically amplified resist; FIG. 41 is a sectional
view showing another example of thecoa8ifig and developing system:;

FIG. 42 is a sectional view showing another 10example of the shelf unit in
which the CHP process station is provided; FIG. 43 is a sectional view
showing stilF &feth28 examplesefithé enaling aae devRIQRING SYSt€kample of
FIG. 44 is an exploded perspective view showing 15yet another example

of th& RGatfy &hiiakSelhp em;  FIG. 45 is an explanatory view

of a sixth ery?adin%egntff trge grfggnt inventign; and FIG. 46 is an
explanatory View of antthet example’ 206F (RGP EmBBdfF&RRFehet the

presentringentian Pefailad Basaipion qf 1he. Prefered Empodiment

Hereinafter, the preferred embodiments of the present invention will be

explained. (Fi@t edbbdiner®IG. 40C are explanatory views showing
a resolution reaction of a chemically amplified resist;

FIG. 41 is a sectional view showing another
example of the coating and developing system;

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

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

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

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

FIG. 46 is an explanatory view of another example

of the sixth embodiment of the present invention.

Detailed Description of the Preferred Embodiment

Hereinafter, the preferred embodiments of the
present invention will be explained.

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

according to this embodiment, FIG. 2 is a front view of
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25FIG. 1 is a plane view of a coating and developing processing system
(substrate processing apparatus) 1 according to this embod_lment, FIG. 2
is a front view of - 35 - the coating and developing processing system 1,
and FIG. 3 is a rear view of the coating and developing processing system
1. The coating and developing protessif§ system 1, as 5shown in FIG_. 1,
has a structure in which a cassette station 2 as a loader/unloader section,
for carrying, for example, 25 wafers W in a cassette into/out of the coating

anmmmm@@rmsm\@@@mﬂgr%m@@g@ﬁlﬁgdg : ar ¢amying rig.
the wafer W into/out of a 10cassette C, a processing station 3 as a

prdcessin S6afony kewhieh varpus procisgingitd dorenesforayng
predetermined processing for wafers W one by one in a process of a

c |HS Ahaat e%’p“‘f’rifgewc}ctassing are disposed in multiple tiers, and an

interf elion- i cej d.sends the wafer W from/to an
I;Iig;src g %?c?\?ided n%ﬁo%{hg cc%\é[(l;r%gfé]ﬁ& Hgvéfg&ﬁﬁ %%&%sﬁés%%‘lbrﬁ | as
arehotegrally eneected indts casingriachdbe casgselie; statign gagsette

plurality of 20cassettes C are freely mounted in an ‘X-direction na .
station 2 as a loader/unloader section, for carrying,
for example, 25 wafers W in a cassette into/out of the
coating and developing processing system 1 from/to the
outside and for carrying the wafer W into/out of a
cassette C, a processing station 3 as a processing
section, in which vafious processing units for
performing predetermined processing for wafers W one by
one in a process of a coating and developing processing
are disposed in multiple tiers, and an interface
section 4 which receives and sends the wafer W from/to
an aligner 5 provided next to the coating and
developing processing system 1 are integrally connected
in its casing 1la.

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

Z-direction; a vertical direction) is provided to be
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top and bottom 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 25the
cassettes (the X-direction) and the direction of arrangement of the wafers

W housed in the cassette C (a Z-direttion34 vertical direction) is provided

to be -36- movable along a transfer path 8, and can selectively get

access to the respective cassettes C. The wafer carrier 7 has an
aligrmesrattiliectiohoofaligningatve freafepd/k i his, wakied calier /s alsPively
5structured to be able to get access to an extension unit 32 and an

adhé&idn 8RS8 Swiien bERNEasRAaRRE PRocEasmgurisgroup G3 of the
processing %}?tiogan as vg:igrbg .desc‘gbzld later. Between the cassette
station 2 and the processing Station 3, & parfdnabpERBed ol sRfidgn of
off an pigesiereils the asssile siafion 2fiym anaumpsphers ipthe g
processing station 3 is provided. Further, a transit opening 11 is prov%lea

in the pavitioneidtett0 hea gosition oppesitetodhe afergsaid exension on
unit 32 and 15adhesion unit 31 which belong to the third processing unit
grouPpE3 sddhaNfe IardANEELSD Be WRASfebredwitiwbeb timoassettea third

stati I}gcg%t_[]%é)rﬁg%%scsi%statio by the wafer carrier 7. Furthermore,

ash%tter 12 for treely opering osrclz‘}];gt gtrga{h%it%oébee?ﬁ?j‘?l frtation 3,

provigedinthe Banaitspenvsd L ad the S@éﬁwe%%'%%%e@gs%%\é%’he”

the wafer W passes through the transit opening 11 and closed at all other

time§tation in #rdprobessingae 3iamandtabster devicepbddiasian

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

In the processing unit 3, a main transfer device

13 as a first transfer device is provided in its center

portion, and around the main transfer device 13,

various processing units are disposed in multiple tiers
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portion, and around the main transfer device 13, various processing units
are disposed in multiple tiers -37- to compose processing unit groups. In
this coating and developing processing system 1, four processing unit
groups Gl, G2, G3, and G4 are disposed, in which a first and second
processing unit groups G1 and G2 are 5disposed on the front side of the
coating and developing processing system 1, the third processing unit
group G3 is disposed next to the cassette station 2, and a fourth

proc@ssing'lmpﬁsyom&ﬂei:ssﬂsﬂ?saﬂ ﬂgxtgﬁa(;aggnterfﬂge@ﬁjc_go% 8atin g and
Further, a fifth 10 processing unit group G5 shown by a broken line can

be offFARRIISSOSECESLES ERTa BHSheredr sidm Thepnaindsanster unit
device 13 can carry the wafer W into/out of various processing units which

are (ﬂ%p?él?esd i(r’ffhert)gdce% ing" Ok GFoupE B19G8Paesesnd &at., whirihea

first proeessing HnitgroHn Gl {0k examp! shown in FIG. 2, a resist
coating unit 17 for coating tcf?erwafer W V\ﬁtr?%%si rs%'lllﬁlsonGagnoaéld G2 are

develdsing pedcessirghenit 18 ier perfesming a HevelgringRyosessing for
the wafer W after exposure 20processing are two-tiered from the bottom

in ordEY SiRMARY IPIHRCKIOAEDrEwESSRY Unit gioeptGa, miresissceatiigg
unit d eveloping pracessing unit 20 are two-tiered from the
bottglrgl J?r?o?%gr?ﬁ}c%en%ﬂy, TP RRT e sPES Ny UiEr 6255 ahE@5Hat ion

developing Precessing: unip 1805 20,131, AMqsPhers ganiuglier "%

illustrated for maintaining a predetermined atmoggherg in"eath uni§esed

provitsittoto the interface section 4. Further, a fifth
processing unit group G5 shown by a broken line can be
optionally disposed as an extra on the rear side. The
main transfer device 13 can carry the wafer W into/out
of various processing units which are disposed in the
processing unit groups Gl, G2, G3, and G4.

In the first processing unit group Gl, for example
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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- 38- maintain a clean atmosphere in each unit and to maintain a pressure
inside each unit at a predetermined pressure. In the third processing unit
group G3, for example 5as shown in FIG. 3, a cooling unit 30 for cooling
the wafer W, the adhesion unit 31 for enhancing adhesion properties of
the resist solution and the wafer W, the extensich unit 32 for making the
wafer W wait, cooling units 33 and 34 for cooling the wafer W after the
10developing processing, post-baking units 35 and 36 for performing
heatitftjploteBsingddedie wafeo Yhhakerthe dexalopingnarocassing.and
the like are, for example, seven-tiered from the bottom in order. In the
fourfR30rBE84ding URI FSUF B4L R idex&apie, Wddoling umit@oedetermined
exteﬂgggsqmtéﬁl and 42 for mounting the wafer W before and after the
exposure processing and temporarily making the wafer W wait,

heating/comhmgtp{@cesfﬁi&@upif%égsdéli@@dlﬂﬁifgr gg@gg E]?,W%fc%vyaxample
after the exposure processing and 20theréafter cooling it'to a

precdterphined tdmpEitured(FEB/COLlin fgGu )i beatingléeolingh1ing the
processing units 46 and 47 for heating the wafer W in order to vaporize a

solvEALRthE 1ediBFs AHRGT ARA ththdattet obty RIS anstédeterdimeslion

Cmeaus EREIGOL R Sl gE Ve ey 0 SRl 1, e

processiegsliitddinit 32 for making the wafer W wait, cooling
units 33 and 34 for cooling the wafer W after the
developing processing, post-baking units 35 and 36 for
performing heating processing for the wafer W after the
developing processing, and the like are, for example,
seven-tiered from the bottom in order.

In the fourth processing unit group G4, for
example, a cooling unit 40, extension units 41 and 42
for mounting the wafer W before and after the exposure
processing and temporarily making the wafer W wait,
heating/cooling processing units 43, 44, and 45 for
heating the wafer W after the exposure processing and
thereafter cooling it to a predetermined temperature
(PEB/COL in FIG. 3), heating/cooling processing units
46 and 47 for heating the wafer W in order to vaporize
a solvent in the resist solution and thereafter cooling
it to a predetermined temperature (PRE/COL in FIG. 3)
and the like are, for example, eight-tiered from the

bottom in order.

The aforesaid heating/cooling processing unit 43
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- 39 includes, as shown in FIG. 4, a disc-shaped hot plate 51 for heating

the wafer W and a chill plate 52 which moves to a position above the hot
plate 51 and receives the wafer W from above the hot plate 51 to cool it

on a 5base table 50 inside its casing 43a. The wafer W continuously
undergoes the heating/cooling proce’ésin&% the same unit, to thereby

keep a thermal budget which is given to the wafer W by heating constant.
Incidentally, the structures of the other 10heating/cooling processing units
44 té 7 lardehe samesaste HeatingEoolng pratessingniyiedB. hotAplate
wafer carrier 55 as a second transfer device is provided in the center

portivh dfthe iaRHhRg s@éﬁor’f_@.fﬁﬁs WafdibarrietBslis eArtred 2o wbich
moqﬁ?@e@ 13the XIS%:sr%gct|Jp(51n(|r;}1 d@e top | gnlgx)%tom irection_in FIG. 1)

and the Z-direction'(the vertical direétion o bB 8RRt ifRd receives

O-dirgediond @ setafing iR Clien dE0Upd @ £raxis) anditoshe aRledg oet i+ on
access to the extension units 41, 42 which belong to the fourth _
20phrbeesinghirtt Groupr4, depdriphecal expgsureaunit Shangdhe aligner

5, and to carry the wafer W to each of them. Between the interface

sedﬁﬂpﬁhﬂHQHé%ﬁo&ﬂgﬁﬁﬁﬁﬁﬁm¢§ﬁaB&ﬁﬁéﬁiﬁﬁ@Q%mﬁgsmmﬂﬁg%#ing

e S e o e

provideictin the given to the wafer W by heating constant.
Incidentally, the structures of the other
heating/cooling processing units 44 to 47 are the same
as the heating/cooling processing unit 43.

A wafer carrier 55 as a second transfer device is
provided in the center portion of the interface section
4. This wafer carrier 55 is structured to be movable in
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
extension units 41, 42 which belong to the fourth
processing unit group G4, a peripheral exposure unit 56
and the aligner 5, and to carry the wafer W to each of
them.

Between the interface section 4 and the 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



10

15

20

- 40- partition plate 60 at a position opposite to the extension units 41 and
42 which belong to the fourth processing unit group G4 so that the wafer
W can be transferred between the processing station 3 and the 5Sinterface
section 4 by the aforesaid wafer carrier 55, Furthermore, a shutter 62 for
freely opening and closing the transit opening 61 is provided in the transit
opening 61, and the shatter 62 is opened only when the wafer W passes
through the transit opening 61 10and closed at all other times. The
aligh8rs ¥or-aubjedtiietthe Quvarsr & thesskpbetreqrooesising isprovided
next tq the interface.scectigg 4. The #iagner.S is sealed by a casing 5a of
a

the &ligner 5 and Strtcturéd 6B B FB PR BRF ol 8n BRRodtereh

inside dag alignRy furthercuftansit aening 5 {gr.capnying the wafer

into/out of the interface section4 is provided on the interface section 4

side:ohthefeasingibacantashutier Gi-tardeaehnhopening ane closingsthene

transit opening 65 is 20provided in the transit opening 65. On top of

the HROTEEARR sPEGIVECI e4s bY thehw arihgremiadel etopfiwy proresdiag  55.
that is, on top qf &r%etgassg te station 2, the processing station 3,

system

anﬁ%£%R%¥%%£%écﬁoﬁ U§aSSuptly HeVicEE 98171 PSR A |
SupBling ag imfége&&&&%n&g@ﬂhgmdeﬁsasp%%%&ﬂ% %ﬁ%‘d it
is possible to supply the inert gas individually fromthe gas supply -
deviceaT® irtto dipeevassetielstatoni2 Hhemdhe gas supply devissehledion 1y

the processing station 3, and from the gas supply device 72 into the
inteWREB skRfofyafer W passes through the transit opening 61

and closed at all other times.

The aligner 5 for subjecting the wafer to the
exposure processing is provided next to the interface
section 4. The aligner 5 is sealed by a casing 5a of
the aligner 5 and structured to be able to strictly
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 cleosing 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 fer supplying an inert gas are respectively
provided as shown in FIG. 5, and it is possible to

supply the inert gas individually from the gas supply
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5Filter devices 70a, 71a, and 72a are respectively provided in the gas
supply devices 70, 71, and 72, and each of the filter devices 70a, 71a, and
72a includes a temperature/humidity regulating means for regulating the
inert gas supplied from a supply source not 10illustrated or the like at a
predetermined temperature and a pr'édetér]mied‘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
inerdgasi ahichlis tigametHs aralstbe tampertzadreand hunfidiy ot whicha s
are regulated by each area can be supplied to the respective areas in the

coafitPRA RTEBERg Prodddind SrstBrrr aratiadhs basdate dtatiend

2,t cessin tion nd the interface section 4. 20Meanwhile, at
theht?gt%r)ﬁm%o?% th r%gp%clﬁ efgre%%%ﬁﬁe ?:ésslért)tg%ostéttloen ZL,I}FTS rtace
processingostation 3, and the interface section 4, exhaust pipes 75, 76,

and 77 as exhaust means are respectively provided, and the exhaust

pipes 75, 7Bjahe 7 7dew torsedtéd to dlplantdsexnaust pipe 78éapdarevely
structured so that the atmosphere in each area is exhausted to the outside

of trfér(?a’dt%%daﬁd’d&;é?o[ﬂﬁ& p%@@éﬁﬁgd@glj&ﬁa‘i. 0% 'Tﬂelfefcﬁ‘(f)\,QhéZ , and
'”e”e%%%skﬂ&p'&%%r%‘iﬂ%ga%%@}égey &S 791%;0%]}%%7% jto th%ludes a

: in
respective areas passes each area to be exhausté e exnaus

pipesetipdHa BOd < /hand TRRYieSAUCEANXEEANRZ NSy VAR PR ng
so on in the respective areas are purged to keep the atmosphere clean in
the feBpedMRT AreadSFEiipaL thrdpressuredin waph Ayesisworkratied at a

pred%ir&iggggée sure.b requlating the supply amount of the inert gas

from the gas supp‘i@ 85VIE§Se7%,l%ﬁ Dand BAGRER SoRe8Schd BpRrature

respeglive affaSietermied 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 respecti&ely 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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Next, a process of a photolithography which is operated in the coating and
developing processing system 1 thus structured will be explai_ned. Before
starting the processing of the wafer W, the 15inert gas which is regulated

at predetermined temperature and humidit}/{ for example, at 23C apd

45%, and is rid of fine particles is suﬁplieé 0 edch area in the coating and
developing processing system 1, that is, the cassette station 2, the
processing station 3, 20and the interface section 4 by the gas supply
devitesTef T cand-Re. e thgatmespiwete evedofoarestie replscetipply
Withc§ clean atmosphere not containing impurities such as fine particles

and BV GEF Sard his’ datRIndint theREafle?PSPeRidv e presafe passes

P1 25inth i essure P2 in the processing station 3, a
pre%%g P%%%%]ee{%t%egr agéeks%??%%%%‘? aﬁg%mp%égur% PP thePaiigRgr g2 76+

are geid - #3,- soribat ese haves IANSBIPOLPASE3. £A5E2, P22Bd
thereby preventing the atmosphere inside the interface section 4 from_
flowfitfing® tHenaligh et Beane sreeatriosphereasidentbe pasgeite statinep
and Sthe interface section 4 from flowing into the processing station 3.

Mor&BGer FULRBRATT TGS thihridurd 9986 e BRocRESmE stalewr gher,

s sekia berlowen ian;a PieRsre PRI e esitt caaagyugls 17 and 19

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

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

Before starting the processing of the wafer W, the
inert gas which is regulated 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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10the developing processing units 18 and 20 which indepenc_iently control
the atmosphere therein as described above, ther_eby.preventlng the
atmosphere in the processing station 3 from flowing into the unit such as
the resist coating unit 17 and the like. 15Further, the pressures Pl_ to 25
are set to be higher than a pressure PO ifstde aclean room in which f[he
coating and developing processing system 1 is installed, SO t_hat th_e_ direct
flow of an atmosphere inside the clean room which contlalns |mpur|t.|es,
fine partichst 20and solmmmcatheasbati:rjg)ﬁ@dﬂgvelgpm@rggg@t}q; 2,
system 1 is prevented. Then, the processing of the wafer W is started,
and ftheloaskBRE SRRiRTE FaRKidR the- den cspheresekapt tleandthethe

wafe e Lfirsg removyes gne 95unprocessed wafer W from the
cassjégg%egﬁg %:a%rleeés? %%oug%ﬂ%mtréﬁgs?twdﬁﬁiﬁj‘*ﬂ itBn& AdHeSEn 5

unit 3hef tepwerssipastation3 Mhi%éh_%%@%%p&eréga 4159%3 KeRlha
clean. At this time, the shutter 12 is temporarily opened, and when hé
wafer Vg i naeietians thecadhesion unitcdd., thewhuderikdis closed

again. 5Then, the wafer W, coated with an adhesion reinforcing agent

suctP&S ERA5S16r &fiAn@Ry An adhesion property with the resist solution
Mtheadheﬁggém%ﬁéJggagﬁ@Jgnfge§98W“ﬁ9n%gg pressure P2 in
the processing station 3 is set to be lower than a
pressure P5 in the resist coating units 17 and 19 and
the developing processing units 18 and 20 which
independently control the atmosphere therein as
described above, thereby preventing the atmosphere in
the processing station 3 from flowing into the unit
such as the resist coating unit 17 and the like.
Further, the pressures Pl to P5 are set to be higher
than a pressure PO inside a clean room in which the
coating and developing processing system 1 is installed,
so that the direct flow of an atmosphere inside the
clean room which contains impurities, fine particles,
and so on into the coating and developing processing
system 1 1is prevented.

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

31 of the processing station 3 in which the atmosphere



by the main transfer device 13 to be cooled to a 10predetermined
temperature. Thereafter, the wafer W is carried into the resist coating unit
17 or 19 to undergo resist coating processing. Then, the wafer W on
which the resist film is formed is transferred to the heating/cooling
processing unit 46 or 47 (PRE/COL i 15EKG. 3).to undergo
heating/cooling processing. On this occasion, heating processing and
cooling processing are not performed successively in the respective units

providedsgividsalin but e balpoprgeesyig and e coolg Lo

processing are performed in the 'single unif 20 stich as the
processipgranit 4§ oo p&nseithas the Hmerequiced fom the heating . . g
processing to the cooling processing for the wafer W can be kept constant
at alHiirestimiciarésn pessibledd make thehtietraal liuplges whicksisd
giveg to the wafer W by the 25heating the same between the respective
Waferg%fllfurther, in this embodiment, all the heating/cooling processing

from the regist goating.prcessing to fhe, 45+ developing pffg% essing is

performed by using the heating/cooling processing units 43 ggLon
wheretyntfertimagequieact fremdhe sesishvanatingto Q?ﬁﬁ%\@i?@ ng,

processing can be made the same in all of the wafers W. 5Subsequently,

wheRtRE twatRr B RPGHTRE Witd Bhe-Srtensiphaunits41larid the shutten62

is opened, {%% wafer_caytier 95 receives the wafer W from the extension

unit 41 to carry it in gt%reﬁper‘}“ﬁhe(fa%%guﬁe“&‘ﬁt 58 frRAAtbR@cENLt 30

sectign 4 which 19thgraimesphere i kentclegn, the shufter 62 is

closed again when the carrying in/out of the wafer W is comﬁeted. After a

peripﬁ@%‘pamm@dhaamerr\ﬁ/tiamposed@r&@fﬂ@ﬂoﬁe@i@mﬁ‘éﬁ? W is

unit 56, the wafer W .
carrled 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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is carried into the aligner 5 through the transit 150pening 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_pat_tern in 20the
aligner 5 passes through the interface seétion 4-to be carried into thc_a
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 cadbhyw enmajirsansiendryioe: 13 40 25underaq heating/coolin
processing g‘tml;rrét‘he exposuréq;%\;cess?ng in due ordelg.;_T e:rLef’;(rjfter, the
wafdreatisiipfstericithip theocél s tiavelopingpracessinguynit WROrERyOthe

undergo developing processing. The wafer W after the developing .

e S0t 24 1o b o o 47

o e e .

the third progessiag: HRit ByoUR.ARG retynegd e dhe ﬁasisgttga%frit%? into the

cassette station 2 by the wafer carrier 7. The above process completes a

10s@edesi/cophotolithographyratessshutter 62 is -opened, the
wafer carrier 55 receives the wafer W from the
extension unit 41 to carry it into the peripheral
exposure unit 56 in the interface section 4 in which
the atmosphere is kept clean. The shutter 62 is closed
again when the carrying in/out of the wafer W is
completed. After a peripheral portion of the wafer W is
exposed’in the peripheral exposure unit 56, the wafer W
is carried into the aligner 5 throdgh 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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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 15the fine
particles in each area are reduced and removed, whereby the atmosphere
in each area can be maintained clean. THerefore, the adhesion of the
impurities such as oxygen and the fine particles to the wafer W during the
processing is suppressed, so that the transfer of 20the wafer W and each

progessingsan sterably performed inthe cogting and developing
processing systdearer}lp%r. Especiairﬁlle;/ in{ﬁe% ah%%e?g, agrt%S inflleHRE 868 %0 the

impigitebauthaspoxygesdd significanle apd the-remneval of the impuritie .
such as oxygen inside the 25inter_face section 4 can suppresZcetrh%l &IeveiOp tng
adRESIERBF IMGimgurifias ¥d sk wafepwhich ipinzroedigialy befare being or
carlgigdtigt%the aéigger 5, which contributes to 47 the yield of the wafer W

to a great extentCFufther, 48% WHRRS B laset Baamfgsadsd the the
aligreyi5i isshokter the influenge,due to the impurjties becomes more
significant, and hence the Taser bgémbvﬁthcg (gthc?r rWavel@fgfcfoprmined

ex@rple;idFaneis moleaffedielysisedrr 1 doregyer, 'yfﬁé PSERHI T on
in the aligner 5 is set to be higher than the pressure P3 in the interface

sebfidrt43anPihehresirbrel prne #sertace section dO4aNhie returned
pr 1in the cassette station 2 are set to be lower than the pressure
PZGF'i%r% #@%rgge%sséﬁw%%sﬁatlonlg,t Feby 3BPFEsSing tAE How f thy the

the amospneres.m he meroe 1oosctin 7o e SIELRE Sadon 2

intBYRE PPecessinghsiiidn 8hdheraliohs; predriewained atmospheres are

maintained in the aligner 5 and the

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 fine particles in each area are reduced and removed,
whereby the atmosphere in each area can be maintained
clean. Therefore, the adhesion of the impurities such
as oxygen and the fine particles to the wafer W during
the processing is suppressed, so that the‘transfer of
the wafer W and each processing can be preferably
performed in the coating and developing processing
system 1. Especially in the aligner 5, an influence due
to the impurities such as oxygen is significant, and

the removal of the impurities such as oxygen inside the
interface section 4 can Suppress the adhesion of the

impurities to the wafer which is immediately before

being carried into the aligner 5, which contributes to



processing station 3. Further, the pressure P2 in the processing station
203 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 te 25kke, which makes it
possible to perform the resist coating processing and the developing
processing for the wafer W in the predetermined atmosphere. - 48 -

Furtkgreoreethe Iéfﬁsﬁl}hr@sv?’a]f@xp%int@eéeﬁﬂ%% egreas are set 1o,.0e
higher than the pressure PD in the clean roonTan l%‘11eérﬁjl}e{%?g,%llfis Furt €L, as
prevéniavihaetetainospheiaieie blean repeavhichdpdudas gner 5 is
Simpurities and fine particles in comparatively large quantities directly

flow$ RS 15 codditfy dRd 4BEEIBEIng BrodessiHyesystemiitoicantarminaies
the interior & cqating and developing processing system 1.
e St B1afi o EoBlSv bl DoldasH ieredscuhen =

10Moreover, the partition pﬁla?e 01s

statisp@rafkiheaRIecesyRe Statign o ihghariiion plate 60 is provided
between the processing Station 3 and the interface sfét%onli, é?‘r?dr fhe

shutefr§ aotanee? ave esbpectively provided in 15the partition plates 10
and 60, whereby the mutual interference of atmospheres in the respective

areas is fu_mes%}ﬂﬁ%ssEa?aﬁdf fiesharer B¢ can behrosdsseuldm the is set
prec{g(gerggngqélgggs%eﬁ bé’h%acgraé%%ure P3 in the interface

section 4, and the pressure P3 in the interface section
4 and the pressure Pl in the 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 1is 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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The aforesaid inert gas is supplied to each area 20after the temperature
and the humidity thereof are regulated at predetermined temperature and
humidity, whereby the temperature and the humidity in each area are
maintained at the predetermined temperature and humidity, and the wafer
W can be processed in the same 25eondii®n at-all times. According to
this embodiment described above, the atmosphere in each area
exhausted from each of the -49 exhaust pipes 75, 76, and 77 is

exhausted ag it 49-frg-utsidgof cQating.and d%\éel%ing l[l)rocche(_:ssing
system 1, but this atmosphere can be used again as the inert gas Supplied

frombenpassopplyp devises 78, hhand T In syclea cgﬁg,nfoggéa@glgssure
as shown in FIG. 6, a main exhaust pipe 90 which leads to the respective
exhdust Plodd?s CAeaRd 7998 pARlicEh and Thisenain exhausipive 00 dsl

madghtgée%%éo %e afor%said gas s ?%Jy gcéjﬁvices 70, 71 and 72. Further,

in the main 10exhaust pipe 90, atiltsrg1 SUERA BTG, oWR ¥iBr, nsihidsles

gel fﬂt@pu@ﬂ@@éiﬁiaahﬁ“eﬁ%th%éik%fé‘ﬁ& fan, 92 8 Rreyided, Based on
the above structure, the atmosphere which is exhaﬁ% l?r%%f'nl‘éeelgﬁ aréa 1&°
cleafidd minttsupplidd tediel respective dascsupy 16eeMigesy’ G, and
72 tgirbe reused as the inert gas. The filter 91 has a function of removing

impTES SRH s BRSPS S48 Taf YEHBYe the impwitiestid e the

atmaspher ichr r e respective areas. Incidentally, instead
of th% filter%c{@agge\%@w%%%% n?glr%oélg%i FEN BT oRE CMBItTIRY

and sp=aremnay be

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

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

According to this embodiment described above, the

atmosphere in each area exhausted from each of the
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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 25energy
required for regulating the temperature can be re(_juced. I_n the
embodiment described above, the inert gaso - 5Q.is supplied to al! of the
areas of the cassette station 2, the processing station 3, gnd the interface
section 4, but it can be supplied only to the interface section 4. The

aforesgj I inert to the Sinterface section 4 and removal of
the fﬁgﬁ%gggg%r%t%%ir?ﬁeffgfg sed |c%n cahBupFRL e ddRésioh ofs to

the imparites: ki the w&fetM‘éiwaéiﬁE%JYé)ﬁ@raéGgfé?ﬁ%e ﬁ%x 03Ue ing
processing in which the impurities exert the most significant influence

theretfs 18R uithe R ulte THelisgas mayiiesstppliac oply tadbeinNigHace as the
section 4 %nd the processing station 3. Thus, by supplying the |‘nert gasto
the procassify StafiBRBASRIdficiMo the irff@factsactivn deas descried 71,

abovg, @ cjgan afmo reis maintained in the 15processing station 3 in
whicfpfe ?ngéjor%? ofgp%%%egsi%%ﬁhe%o%tiﬁﬁaéﬁa vefopiiPprdcessihgs- 6.

is pexfananen, ant Hieswafer W C@m%ﬁr.@ﬁeﬁ,@ég the Ck?ﬁ@ %Qgﬁggg%e‘-,e
Incidentally, the above explained embodiment is 20about the coatihg an
devefdpiAY ProdiRafy Sfstefand 77 is provided, and this main

exhaust pipe 90 is made to lead to the aforesaid gas
supply devices 70, 71 and 72. Further, in the main
exhaust pipe 90, a filter 91 such as an ozone filter, a
silica gel filter, a deoxidant filter, or the like and
a fan 92 are provided. Based on the above structure,
the atmosphere which is exhausted from each area is
cleaned and supplied to the respective gas supply
devices 70, 71, and 72 to be reused as the inert gas.
The filter 91 has a function of removing impurities
such as oxygen, and can remove the impurities in the
atmosphere which run through the respective areas.
Incidentally, instead of the filter 91, a device which
can remove oxygen, ozone, moisture, and so on may be
provided to clean the aforesaid atmosphere.

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

reduced.

In the embodiment described above, the inert gas
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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 25other than
a semiconductor wafer, such as an LCD substrate. According to the
present invention, the inert gas - 51 = is sepplied into the co_ating_qnd
developing processing system to suppress the adhesion of impurities at
molecular level such as oxygen, ozone, organic substances, and the like

to thessubsirplel edheteby the bubstateisswiiably PFReessed oMt 51 4+ 5op
being influenced by the impurities, which makes it possible to enhance

yield r thepadiears sypensdvitg e ifnpuaitids irhtheiintesfatesectention
the subskgate which is not 10contaminated by the impurities is carried into
n

the alignd?, arid thE*EkpRSuld pRE&SSN G b thetSubishrate B¢ 5E 3aRaligct ion
operaledsiecond SRAdimepHIG. 44 eiplangiew of 8.cqaling,and
developing 15processing syste 1 according to the secon
interface section 4 and removal of the impurities from
the interface section 4 can suppress the adhesion of
the impurities to the wafer W immediately before and
after the exposure processing in which the impurities
exert the most significant influence thereon.

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

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

substrate.

According to the present invention, the inert gas
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embodiment, and FIG. 8 is a front view of the coating and developing
processing system 101.  The coating and developing processing

system 101, as shown in FIG. 7, has a structure in which a cassette

20station 102 for carrying, for example, 25 wafers W in a cassette into/out

of the coating and developing proce§sing5§ystem 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 25processing units are
dispbSedwprkitisle tintoforperfomaingpyedetdrmised Prpaassingros tes ing
wafers W one by one in a process of the coating and developing - 52 -

proceLEingRahl SARRIRRR dRfor9b8 %60R coifeigRitEiseringthe

wafer Wdomie apaligne, provided next to the coating and .
develgping proceséeing@gyétégnglgf are megrally EHIe et Bt iGsing

101laubinthacessetagtating 102xa plyaliy of cagatiesG are freely, «he
mounted in the X-direction (in a top and bottom direction in FIG. 7) in a
line &¥pFéderEeihed Positiond wnrrcassettednaitingdableeing 106 as
a mounting section, Further, a wafer carrier 107 10which can be
ln%ﬂé% ﬂﬁcfﬁ‘g GectiBf ctUP%RgEHERY ofhé asBatkes(tie possible

transp
X-di{@pt@l@ﬂgﬂgéhd%ggggtjon of arrangement of wafers W housed in the
cassette C (the Z-direction; a vertical direction) is provided to be movable

along a transfeppati t9d.:and by removing the impurities in the
interface section, the substrate which is not
contaminated by the impurities is carried into the

aligner, and the exposure processing of the substrate

can be suitably operated.
(Second embodiment)

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

The coating and developing processing system 101,
as shown in FIG. 7, has a structure in which a cassette
station 102 for carrying, for example, 25 wafers W in a
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
performing predetermined processing for the wafers W

one by one in a process of the coating and developing
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15can 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

20 extension unit 132 and an adhesion usi 131 which belong to a third

processing unit group G3 of the processing station 103, as will be

described later. In the processing station 103, a main transfer device

113 as a substrate transfer device is provided 25 on the interface section

104RTRE eFRILEY thedrbsatte brdtonfk02esidedhroenproodssing Upiceive ing
and G3 are disposed. In each of the processing unit 53

groups Gl, G
grod“g%deﬁ@%‘,%h% GBEARUTprBcdSy GRitsdre dilsisRed ih Mulplevided
tiers, Adirst praggssiog nit-groun &1 is dispased on the front side of the

coating and developing procéssing system 101~ and sscorg 29 System
SpracessingauningreypL34 is depesedcnitharear side of the, ceating and
developing processing system 101, with a third processing unit group G3
therebetwekth. The maifgriistersdeyiciol 3l €h, carnpthensafet W o £
into/oué so(fa g%rious processin%émits which are disposed in the

10protessing unit grotifs B2y aMPEREEH Wil beltesbriBdg estbiamd(in a
can@o ey Buwaler Yy ieiout of Rrocessing ’ﬁ?itgro%to GA.C2

which are disposed in the interface section and will’be descri 05af2k,

15Ipthedirseprocessinganitgrons GhifoaexaBRlette mounting table
106 as a mounting section. Further, a wafer carrier 107
which can be transported in the direction of
arrangement of the cassettes (the X-direction) and the
direction of arrangement of wafers W housed in the
cassette C (the Z-direction; a vertical direction) is
provided to be movable along a transfer path 108, and
can get access selectively to the respective cassettes
cC.

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

In the processing station 103, a main transfer
device 113 as a substrate transfer device is provided
on the interface section 104 side, and on the cassette
station 102 side, three processing unit groups Gl, G2,

and G3 are disposed. In each of the processing unit



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 20119 and 120 for performing developing processing for the wafer W
after exposure processing are two-tiered $dm the bottom in order. In the
third processing unit group G3, a cooling unit 130 for performing a cooling
processing for the wafer W, the adhesion unit 131 for 25enhancing

adhesiougsroperties df thevtesist sohutien eind the-walsr, sWnH“%%?‘E%BSiQQe
unit 132 for making the wafer W wait, cooling units 133 and"134 for
coofidGRAS 54 -inaten Vit dréetHeideveloping Hiocessingopestdiakingn i t
unitséng ar&jl136 fcgs%erforming heating processing for the wafer W after
the Ueveldpiiiy processing AR thdike Srel KiEkafible wefehhieramfroimg

the hator:po05ds!, interfac ion 104 includes an area Si
before exposure %1 vl\‘/lr%cﬁ%?e% %Jgrt qlpfo%ﬁ%s?ﬁé“ unic gr’ou%né4?1a§ﬁ1ﬁoa?d

firstthermralsprogesaiig-unit ang adirstiwaies spwiesd49 Igstqlgrs}:g%sfgg de
device are 10disposed, and an area 52 after exposure in which the fifth
proBdssiti§ uRP fotEG s Hhvil e semimithemalgrrs dessing yniband @1 |
SGC%QQP{V%IGEC%_FQ r 1%%) asa second transfer device are disposed.

Further, an atmosphere i the ared Sthtfor8%3BBs (e dritpaiebetween. The

Ioatoaphere: £ag-atea, 52 8flen xnosire e shul off by g parfon
|

plate 142 so that the atmospheres in the area Si Before eXpostire Andr8 /out
are@ B2vafsraxposurecresmade tonke diffieramifrom eagh St the +he

fourth processing unit group G4, for

processing unit groups Gl, G2, and G3 and will be
described later, and can also carry the wafer W
into/out of processing unit groups G4, G5 which are
disposed in the interface section and will be described
later.

In the first processing unit group Gl, for example
as shown in FIG. 8 and FIG. 9, resist coating units 117
and 118 for coating the wafer W with a resist solution
are two-tiered from the bottom in order. 1In the second
processing unit group G2, developing processing units
119 and 120 for performing developing processing for
the vafer 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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20example, a cooling unit 150, extension units 151 and 152 fo_r m_ounti_ng
the wafer W before exposure processing and temporarily making it wait,
heating/cooling processing units 153, 154, 155, and 156 (PREBA!(E/COL
in FIG. 9) for heating the wafer W before exposure 25process_|ng_|n order
to vaporize a solvent in the resist sotdtion5dnd tkereafter cooling it to a
predetermined temperature, and the like are, for example, seven- - 55 -
tiered from the bottom in order. The aforesaid heating/cooling

processieg wiaﬁ%mcﬂms@le%m@gygﬁmﬁoﬂeésdﬂﬁﬁshg%%dchgtat}é%ng

plate 158 for heating the wafer W an ate 159 which'5moves

poski bdole tThahdt piate I63 ape refeivesihe veafen Woremahaye 1he for
hot plate 158 to cool it on a base table 153b inside its casing 153a. The

waf Yideigols ﬂé?&ﬁ?‘?g/&é’&ir@?ﬁ@éé&ﬁ@inﬁﬁ@gam andhthe
e o e e B Ay Shi bkl bhebRgem in

wafer W by thehéating constan F
heatiigleeqling processing units 154 to 156 are the same. The flrst yvafe_r
carrier 140 is structured to be 15movable in the X- and the Y- direction (in

the top andlhe interface section 104 includes an area S1
before exposure in which the fourth processing unit
group G4 having a first thermal processing unit and a
first wafer carrier 140 as a first transfer device are
disposed, and an area S2 after exposure in which the
fifth processing unit group G5 having a second thermal
processing unit and a second wafer carrier 141 as a
second transfer device are disposed. Further, an
atmosphere in the area S1 before exposure and an
atmosphere in the area S2 after exposure are shut off
by a partition plate 142 so that the atmospheres in the
area S1 before exposure and the area S2 after exposure
are made to be different from each other.

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

temperature, and the like are, for example, seven-
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bottom direction and a right and left direction in FIG. 7) and the Z-direction
(the vertical direction), and to be rotatable in the O-direction (a rotating
direction around a Z-axis), and to be able to get access to the 20 various
processing units which belong to the_fourbt@ processing unit group G4, a
peripheral exposure unit 157 and the aligner 105, and to carry the wafer
W to each of them. In the fifth processing unit group G5, for example, 25a
unit 160, extension units 161 and 162 for mounting the wafer W

coolin
aftet é%ﬁggu B cEDSnH Ak P8 fdrafikAfEBking it wait, heating/cooling

processingn;56 YA 3, 164, 165, ang 166 (PEB/COL in FIG. 3) for
heating the wafer V%\/1 ae%(garj% e %)%83}5%?5 FOCEsSING SMREBREFRY cBBIirtg 153

it toimprecetermined depparatyrerand the likearg, fot e le
seven-tiered from the 5bottom in order. The henétingéggk%gd hot plate
prodessirfpuniteas3ng 168 have frersamersirustures withghatef the s wnich
aforesaid heating/cooling processing unit 153. The second wafer carrier

1418 ¥ chifted SHAfAr h8Rf5resdiba onedt vimkartearlieB14amdvhich
iSs 0 t.access to_the varipus processing units which
E[ggé'f%é Qﬁ@%@eg:e V? Erom arg%ve tlﬂs a{ﬁﬁﬁepiﬁsﬁ%n]dst% to

belong to the fifth processing unit group and

carrydbe wafeshV 0 BageoiBme Bgmerima@cmn%d%?% jliﬁBSa :

and the 15interface section 104, a partition plate 170 is provi

parfih pRif€170, andenagtrerdetthenyscessligstaiende3mwhann the
atmosh)lgere of the interface section 104 are shut off from each other.

Further, a ’ﬁ?sltttré:nos.ﬂtojp%ﬁﬂbsﬁ’l' is [oviled fPthekzmaratidmsiaral7o
at aRRAAN GRREHE D Beven to the wafer w by the heating

constant. Incidentally, the structures of the other
heating/cooling processing units 154 to 156 are the
same.

The first wafer carrier 140 is structured to be
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 zZ-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 wafer W to
each of them.

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

temporarily making it wait, heating/cooling processing
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extension units 151 and 152 which belong to the fourth processing unit
group G4 so that the main transfer device 113 gets access to the

extension units 151 and 152 to carry the wafer W into the area Si before

25 exposure from the processing stationé 3. Furthermore, a first shutter
172 for freely opening and closing the first transit opening 171 is provided

in the first 57- transit opening 171, and the first shatter 172 is opened only
when the wafer W passes through the first transit opening 171 and closed

at amBiHes tihéds. AlsdcontiGPangimsbehfrfy 1PER frotidaairFthe. 3) for
5pa1i_\t}i%fj§n late 170 at a position opposite to the extension units 161 and

162 éifB&o‘ﬁB%“(ﬁéﬁﬁh Brédessingtifit GHBE Bbrs HERaRs ey and

transf ' 3 ess.tq the extension units.161 and 162 to
T e B o St e 010 R e Sr LR ab3ere

expesiderhurthengrorera segond shuligrily 4 foefresly opepig adn the
closing the second transit opening 173 is provided in the second transit

opeRifl B, Bhdaldsseond shatter 174 is opened only when the wafer
W passes t,ﬂrl%u h the second 15transit opening 173 and closed at all

other times: R8 GG RIS ot SUBJERERS thelWafBPiiEt dfdosiRe 166
Progssducfieauinied Bexiadliedueracs, seqlion 104 1he AIneLLos &

sealed by a casing 105a of the aligner 105, and Is structured to be abla 16
20sfniety tontiralcar dmmpgphete istheqlighet 105 Furthelea fidvsita wafer

opening 175 for carrying the wafer W from the interface section 104 into

the Sffieta05%4 brovided- s e RS SilFefbdrrdiposaretside af theesa id

interg&es%e(%g)ge@%%frtggélg Sy] 4901,05w ) fcr:]g aisshuétg]rructured to be able
to get access to the various processing units which
belong to the fifth processing unit group G5 and the
aligner 105, and to carry the wafer W to each of them.

Between the processing station 103 and the

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

a first shutter 172 for freely opening and closing the

first transit opening 171 is provided in the first



10

15

20

25

25176 for freely opening and closing the transit opening 175 is provigled in
the transit opening 175. Furthermore, a transit opening 177 for carrying
the wafer W from the 58 aligner 105 into the interface section 104 is
provided on the area 52 after exposure s'gifr of the interface se_ction 104 of
the casing 105a, and a shutter 178 for freely opening and closing t_he
transit opening 177 is 5provided in the transit opening 177. A f|r_st gas
supply device 180 and a second gas supply device 181 are respectlv_ely
providédSibbve R dR3, éiMo@&p‘@b@refdﬂtﬁéiirﬁ@msedtm 110}
and abovedthe ea %%gfte he e>%)é)sure thereof, so 10 that the inert gas

can be individually stpphed fom thé fiFst §aB2BES d_e%fé“%b fhetirst
area phRefore xRASYE anthirp dhe. secand gas saui%plyocg%\gl%elg%l%%g .

the area 52 after exposure. The gas supply devices 180 an

include a I5fumtiondf tegulating thedndrgas sepaliedSreRm RSPy the
source nat illustrated or the like to predetermined temperature and

hurliaiy dntPOL PAFRErsl 1804 Bn@ 1B S idr ¥emovippdmitparticles irmthe
iner, hat the.inert whigh s _cleaned 20and the temperature
;ndérgu%r%f(%nc%%ﬁwﬁlcjh@grel%:gu %?(—:%j éf%a&‘ﬁl&féﬁ ARGy ﬁﬂieﬁhtﬁ thd-£th
arep Shbefnse £¥PAsIE g afea 8¢ aftpl eXRgsLrg, Of thepierface,
section 104. Particularly, the second gas supply device 181 is set to

suppBMhednért gagefith s @Eatemperatuieslonet thanilbe tempesatues ofyng

the jnert gas supplied from the gas supply device 180 before exposure, _
andi‘r?ee?nc%‘%h‘e‘f'*e’fi% fehferatre diffeidrice Pdmmedranessing station

103 from the area S2 after exposure. Furthermore, a
second shutter 174 for freely opening and closing the
second transit opening 173 is provided in the second
transit opening 173, and the second shatter 174 is
opened only when the wafer W passes through the second
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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-59- atmospheres in the area Si before exposure and the area 32 after
exposure. A first exhaust pipe 182 and a second exhaust pipe 183 are
respectively provided underneath the area Si 5before exposure and
underneath the area 32 after exposure, a% each of them is structured to
be able to exhaust the atmosphere in each area. Therefore, the inert gas
which is supplied from the respective gas supply devices 180 and 181 into
the F%:](fﬁective areas 10passes each area to be exhausted from the

resy gBeknddst pﬁﬁé?ﬁ?%na-ﬁ'%{%ﬁmrﬁﬁﬁfé%@mch% okggprovided
bas sl OB, 26030 Q. s especie aeas areremoved tg

be able to keep the atmospheres’in the respectiv

the $5pressurelinghe aremsi bafarengxpostse isaqwt@"sﬂ@wggug%%g for

the supply amount of the inert gas from the first gas supply device 1
andikepltassepeinithe aed 52laftel expadire iy anntiallesbnregylating is

the supply amount of the inert gas from the second gas 20supply device
181%’&%&*&&&%&%%&@8&%5@%%@9 17ext, a process of

hotolthogeg ol s bBINGS B o ALeIoope s o

processing system 101 struct ove willbe exp

starting theypeessiag Tf thewafer Wi dhe inert ggs #%%E?ef&g uglafat e

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

60 area Sl before exposure of the interface section 104
and above the area S2 after the exposure thereof, so
that the inert gas can be individually supplied from
the first gas supply device 180 to the area S1 before
exposure and from the second gas supply device 181 to
the area S2 after exposure.

The gas supply devices 180 and 181 each include a
function of requlating 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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and is rid of fine particles is supplied into the area Si before exposure of

the interface section 104 by the first gas supply device 180. Further, the

inert gas which is regulated at, for example, 15T and 50% and is 5rid of

fine particles is supplied into the area 52 after exposure of the interface

section 104 by the second gas supply device 181. Then, an atmosphere in
each area is replaced with a clean atmosphere not containing impurities

such as fine particles, oxygen, 10basic substrates and so on, and the
temPeriRIRERS the a?éz? 53%Rr EplrR e FemARR IS haRdhdths area
the grea, pibefors gxposuLe, and this state is maintained thereafter. Here,

a pressure P1 in the area Si before exposure, a pressure P2 in the area

32 after 15exposwe, égﬁmeswggaigjhg@gg@ers]@éoq{g sel 9 fhat pipe
these have a relationship of P3>P1=P2, thereby preventing the
atmb§phéreansigenke ntedase pettiondkl fromidondrgintc:the aligaer s 1

105bgégjrther, a pressure PO in a clean room in which the coating and
20d8vaidhihg FroRE iRy RN Ste P HEE RedidPoddiis 38ER 152 l0nik ¢an

the g Blinthe %@é‘rﬁ'é)@f‘?fﬁe‘?&(p%”%et%%ec%@ss efR2n th%ble to

area 32 after exposure, the pressure P3 in the aligner 168 & predsur

insicex e sasseite station pA2randia persshre inside ther25RLeeRsSsSINgG. e
station 103, thereby preventing the atmosphere in the clean room which
contsh e imP@ftiedhdisthfided panieled ¥rsin flomingting thesoating aadgas

Ol JRypiPpeRIeses 19 Y ERT 1 YSEY the respective areas
passes each area to be exhausted from the respective
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, énd the pressure in
the area S2 after exposure is controlled by regulating
the supply amount of the inert gas from the second gas
supply device 181 at predetermined pressures,
respectively.

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

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

temperature and humidity, for example, at 23°C and 45%
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Then, the processing of the wafer W is started, and in the cassette station
102, the wafer carrier 7 first removes one unprocessed wafer W from the
cassette 5C and carries it into the adhesion unit 131 of the processing
station 103.  The wafer W, coated with @n adhesion reinforcing agent
such as HMDS for enhancing an adhesion property with the resist solution
in the adhesion unit 131, is 10carried into the cooling unit 130 by the main
transfgr device 113 to be cooled to a predetermined temperature.

TheétBtd® tie-hafer WS RaRfdbinfolRie réﬁs%ﬁé%itiﬂmoﬁi@ forea
UNCe1OR SABSIS! COUNARIOCEESIRg:TNRN eualer Lo ivgrﬁlcy%i y, the

resist film 15is formed is carried into the extension unit orl

maifitransigadevienply. Aethisctime dbe firsishulier 1721 terprerarilys o
opened to carry the wafer W into the extension unit 151 or 152, and the
firshdhtier 15 21 globetiedyait. 20fivthecaremiSl defors ‘Exposiiré iswhich is

the at OSEh e is kept clean, the wafer W is carried from the extension
1

uni BF 152 Hio e hGthTicddiing HrBddshgl tfip1 50 e s az5Sar
156,(RREBAKEICOLIN HG 40). |5, aigoolina prageasing il

153, 25154, 155, or 156, the heating and the cooling processing'1

perfozmecd Hese, Ragtinyypraeessitg amd COOlMEANOCEESIABE PRbre in
performed in the respective -62 units provided individually, but the
hedtRghraEessind an@ e e66lingifrbcassiiamne parwrapitnehasingle
unitcséuc,p as the heatin /coolin% processing unjt 153 or the like so that the

timé required Tom the Heating 5pfotelsiAg td tMECRHRE roeSesingwFen

theyeafeEWsubstrates and so on, and the temperature inside
the area S2 after exposure is made lower than that of
the area S1 before exposure, and this state is
maintained thereafter. Here, a pressure Pl in the area
S1 before exposure, a pressure P2 in the area S2 after
exposure, and a pressure P3 in the aligner 105 are set
so that these have a relationship of P3>Pl=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 pressure 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
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can be kept constant at all times, which makes it poss_ible to make the
thermal budget which is given to the wafer W by heating the same _
between the respective wafers W. 10Subsequently, the wafer W is carried
from the heating/cooling processing unit ]6 3, 1§_4, _155, or 156 into the
peripheral exposure unit 157 by the first w. fe_r carrier 1_40. After a
peripheral portion of the wafer W is exposed in the peripheral exposure
unit 157, 15the wafer W is transferred to the aligner 105 through the
tranSiEY e MR P LHCERS dochasiting trrmsAdtierdrdsopgned and when

the wafer VW.is carried into the aligner 105, the shutter 176 is closed again.
Next, in thggl?g%’eﬁ%%, 8%88@?1%&?’&1 fHe SOFafer IR dkpbiefitarted,

accrding; ' pattern. A c ically amplified resist is,
use%r%rr] %ﬁf rae:ggs;ﬁ%n%r%%ﬁ%e %%%rﬂk%yhgdn?ﬁl ifi%?eggfk%o%t&ﬁg prer 7

basit polymeewhiohsis insolublg ibar alkadng eueloRing, SYUtONLISEdID o ¢ o
the following developing 25processing and an (?10|d gengrator. As_ shown in
FIGC120f drPepiRed Hordd-of & hesistdivasloon anrttd (B-1) if the

gen Eagg%gqs cause a cgtalﬁtic re;ction. The -63 wafer W gfter thg

exp§sure is carred out of the giﬂ rfer 105 through the transit opening 177

by the secandwafer carier 1l ALhis time. fhe ghytter Pk izsfgggl%%drcing

and when the wafer W is carried out of the
agent such as HMDS for enhancing an adhesion property
with the resist solution in the adhesion unit 131, is
carried into the cooling unit 130 by the main transfer
device 113 to be cooled to a predetermined temperature.
Thereafter, the wafer W is carried into the resist
coating unit 117 or 118 to undergo a resist coating
processing. Then, the wafer W on which the resist film
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). 1In the heating/cooling processing unit 153,
154, 155, or 156, the heating and the cooling

processing is performed. Here, heating processing and

cooling processing are not performed in the respective
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5aligner 105, the shutter 178 is closed again. In the area 52 after

exposure in which the temperature is maintained low and the atmosphere

is maintained clean, the wafer W is carried into the heating/cooling

processing unit 163, 164, 165 or 166_10(%§B/C_C_)L 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 .portlon .
and 4ASptoleaVd drstipifd proidambly hybrokyltdreup e thinbasicocessing

polymr?é istﬁleaved. 'IThereb)é the exposed portion becomes soluble in the

a

Ikafine deveelo%f?l%lsjbrlll?ti

g ARG AR UHEXPESe P BotDRNEMaiy ik8GuBkRYle

1 ihe skl e ORISR0 808 IINEPHERAIONANMOIEL A 1S 5 o

chemically amplified resist when, forexample,

asic p

polytihg! Atidwol soshawin asiie theifedowiagu CHeA. BHACEKEHZH N ng
(CH3)2-C=CH2+CO2+H4- 2500-0-C(CH:d30H 0

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 heating the same between the respective
wafers W.

Subsequently, the wafer W is carried from the
heating/cooling processing unit 153, 154, 155, or 156
into the peripheral exposure unit 157 by the first
wafer carrier 140. After a peripheral portion of the
wafer W is exposed in the peripheral exposure unit 157,
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+) 1s generated to cause a catalytic reaction. The
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Subsequently, the wafer W is carried from the heating/cooling processing
unit 163, 164, 165, or 166 64- into the extension unit 161 or 162 by the
second wafer carrier 141. Thereafter, the wafer W is carried out of the
extension unit 161 or 162 by the main transfer device 113. On this
occasion, the second shutter 174 is 50peﬁ%d ard the wafer W is carried
out of the aligner 105, and then the second shutter 174 is closed again.
Thereatfter, the wafer W is transferred to the developing processing unit

119w {20 # @writeego tbeelogipgspieeessing-ant: asShown iBF1G, 5.
the 10exposed portion is removed to form a predetermined circuit pattern.

The WY aHRP tHe detdpig proceasing s tarsféned10hey the
posgggléirqg twitil% or 136.to be heated, and subsequently, transferred to
the cooling unit 133 or 13416 e 'cbbred f%ta tBhRdbidhhindde shutter 178

temperad e r i ied.into the extension unit 132 of
the third g@:ﬂiﬁg%%@r&&%ﬁzﬁﬁr@%m% e %gggejt?egcq}ﬁhé’ f the
casaétigstatioh0R hhtheskafet earriey 807.sThe aaqve RERCESS
completes a successive photolithography 20process. According to the
embodimeht dE8&iREOVR, fHetinart gapds supplitn tolthenrem i

befgrgm sure by the first gas supply device 180, and the atmosphere in
the areg Si before e%ﬁogharéas% BxRsiStd Py fRfrickhe atmosphere is

maintained clean, the wafer W is carried into the
heating/cooling processing unit 163, 164, 165 or 166
(PEB/COL in FIG. 10) to undergo heating and cooling
processing after the exposure processing in due order.
In PEB which is heating after the exposure processing,
the acid is thermally diffused to stimulate the
catalytic reaction in the exposed portion and a
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 ié a polyvinyl phenol is

shown as in the following.

{;_CH_CHZ n + ‘%;—CH—CFQ*E}
@ a Z @ " +(CH,) ,=C=CH,+CO,+H+

o“c—o—-c( CHy)y OH
Subsequently, the wafer W is carried from the

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



25 exhaust means 182, whereby the impurities such as oxygen, vapor,
and the like in the area 51 before exposure are removed and the area Si
before exposure 65 can be maintained in a clean condition. Therefore,
from the heating processing (PREB@KE)& mediately before the exposure
processing until the exposure processing, the wafer W can be transferred
in the clean atmosphere, 5thereby preventing the impurities from adhering
thereto. Especially, after the heating processing of the wafer W on which
the +E5i8t fifAgs RITRANE 1RE inpditiel Gle dikely 60 abffershents dbe nafera fer
W, z(a:ré(%if the ir(#]i ritieﬁ:&dhere to the wafer W in the exposure

S eré arfessha Possibilil Ralthesaxgbsiife froceisiAg @it of

10processf?1rg,

not prefecsbiLReoANSEbecause te MRSy st energy ofalaser

beam or the like which is used in the exposure: Howeve?,lby

area & betore Exposore ohthe iotedfasa sactian 5 K4-teughwhichthe 74 ;o
wafer W passes immediately before the exposure processing in a clean

contRBASE dextribba apvlertié eiposaripredessirty oftthehwafel Wyner

can, suitab I_E%rform d, which contributes to the yield of the wafer W to

BNe. FUHHRr TAS RSSOy ey BF thk 4sdPb SRt REd Auhin -

a great éxtent.

aligner 105rissshosteeca infienge dus tgthedmpuiifies becomes mare
significant, and hence the laser beam with the shorter Wavéengt , for

exafitpte L1§7imy ipmoceeffetyehnised: 25Moreques, the igal gagds
supplied to the area S2 after exposure by the second gas supply device
1819GKE 0P LRFOEPIRTEFSF iMFarRdb? afferex@wburtisFIG. 15, the

exposed portion is removed to form a predetermined
circuit pattern. The wafer W after the developing
processing is transferred to the post-baking unit 135
or 136 to be heated, and subsequently, transferred to
the cooling unit 133 or 134 to be cooled to a
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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- 66 - exhausted by the second exhaust pipe 183 so that the atmosphere
in the area 52 after exposure can be maintained in a clean condition,
similarly to the area Si before exposure. 5Especially, when the chgmically
amplified resist for forming the circuit pattegn by the catalytic reaction of
the acid is used on the wafer W, the acid is deactivated if the impurities
(such as basic substrates) adhere to the wafer W after exposure
10processing. However, by keeping the area 52 after exposure of the

inteffade BT D62 HBHgH WhithTheWaiePRapsRR imbgarfipater from

the 0 ing.i lean iti described abqve, the

donch o e S A e MR D B ang bevitsphre the
processinguean beseelfemtiyparerned ne MSOVEL NS INSHGaSIRy, the
supplied to the respective areas by the individual gas supply devices and

the HREES| beforexpesireamdibe arh 52 aftbe2@dxposuteraiesii of,

from each other by the partition plate 142, so that the mutual interference

of tHe SO HRTEY FPthtNEs ilGive BRIt Be %F&Vén@éﬁ}%ﬁélﬂgh thereto.
] h ' be maintained in t
ron o e e O i SE eI, e

area Si before exposu the area
atmesyikarew inthasater reule befyrepxpesure ard ierwalgr rquig after

exposure in the interface section can be controlled

impurities are likely to adhere onto the wafer W, and
if the impurities adhere to the wafer W in the exposure
processing, there arises the possibility that the
exposure processing 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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67- individually. Especially, the second gas supply devi_ce 181 supplies
the inert gas the temperature of which is lower than an ordlnary_ . .
temperature, and hence the area 552 after exposure can be malntg!ned in
a low- temperature condition. When the a?! resaid chemically ampllflec_l
resist has such a property that the protective group thergof for protecting
the hydroxyl group of the basic polymer initiates an elimination 1Oreact|(_3n
even at the ordinary temperature, the elimination reaction of the protgctlve
grof Bt EsEEh tHaew srRF IR dusHy s rapsipeofltiad vefettWain thee

are exposure when the temperature of the atmosphere in the
aregagg\(g%@ﬁ%ﬁ%osllﬂe%ﬁigﬁlé?%aragl E%?o_liﬁﬁ@qﬁ%%rﬁﬁi‘é,%t the
climinatiorareetion Af heguatertive groym dwing g ansier af the water,
W can be inhibited by maintaining the area S2 after exposure in a
low-Eémpeffature eonditton-&or example, in heating processing after .
exposure (PEE), it 20is possible that the catalytic reaction of the acid is

accelerate %ﬁ%%&ha@ﬁ% éﬁhﬁnf@@rﬁi&f‘@éﬁfg ?ﬁgﬂ;(groﬁ;izdigg;i iSt
e e e P e e ey
circuiepatigshcarrbe patisfasigriyfoyned agg the suRsgaen;deyeglgring; 4
processing can be suitably performed.
is deactivated if the impurities (such as basic
substrates) adhere to the wafer W after exposure
processing. However, by keeping the area S2 after
exposure of the interface section 104 through which the
wafer W passes immediately after the exposure
processing in a clean condition as described above, the
deactivation of the acid can be prevented and the
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 §2 after
exposure are shut off from each other by the partition
plate 142, so that the mutual interference of the
atmospheres in the respective areas can be prevented,
and atmospheres peculiar to the respective areas can be
maintained in the area S1 before exposure and the area
S2 after exposure. Therefore, the atmospheres in the
wafer route before exposure and the wafer route after

exposure in the interface section can be controlled
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-68 Both of the first gas supply device 180 and the second gas supply
device 181 have a function of regulating the temperature, and hence the
area Si before exposure and the area 52 after exposure can be
5respectively maintained at predete[_mine6d7temp_eratures. The
pressure P1 in the area Si before exposure and the pressure P2 in the
area 32 after exposure are set to be lower than the pressure P3 in the
aligner 105, so that the atmospheres in the area Si before exposure and
10in A&y uldiver exposure can be prevented from flowing into the

aligner 105, ich the atmosphere is strictly controlled. It should be
noted thatﬁgﬁbe\%grln% 2 o thté%eér)nl%gé:l%% t ggéor&iﬂ@?&i’héiﬁ?’e’s‘é%t 181

inventigp hessbaancl Saxplanefh DUL e praRERRYaNion s ok fmjted 1o
the above example and can take various forms. It is suitable to provide the
gas bopply dddcesaon topichthecaseatteestation- 202 and the psecessiigarea
station 102 respectively, and to provide the exhaust pipes at the 20bottom

theredf AIShRELGRIP S8 ik& theinteRomai e daadténstatidmws?2 and

T R A S e

Thereby, the entire coating and developing proce

maiatained inshe iearseondition ard a sugsessivedpphelqlithgaraphy

process can be suitably performed. Further, in ofder to save the
SuppRHAGGANSE the inart Gds fepdxaople pitistseritabilegthehthenip@itoxy 1
-69-

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

performed.
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gas exhausted from the respective areas is collected partially or entirely,
subsequently cleaned, and reused as the inert gas by sending it to each of
the gas supply devices 180 and 181. 5Incidentally, the embodiment
explained above is about the coating and ggvelo_ping 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 10coating and developing processing system of substrates
other than #RLerfitohBEctbE frifer, Gi6h aupmilyCOaubsta8 Asand the
desgribed above, accardin the present invention, the inert gas is
sup%lied m?o%\éesco%% difgagn)edvd“evﬁo g prEcERsthof 4R&haB prdvent

the irepiiitiesiat dn@lgeuleeigyelsuch As Oxé{.%”’lpteﬁ%%s% sérag%séémgge,
erdby

organic substances, and the like from adherlng to the substrate, wher
the baistizre ¢cpuitably peosssbewithoss beingaafiuen e can be
20im[§urities which makes it possible to enhance yield. Further, the

atmb ﬁﬁ’é?r‘ég HY fey sdsstiste Hqelherbreaastebrrmnd ede tebsimatetures .

route after @xpo N the interface section can be controlled individually.
Especially, wher't 8eé(r:g;r‘lgerrﬁiggﬁy ér}ﬁlplf’lég r8%iEF25id REEOTF R SomRiakse and

prewdrs the asishgeseratedrin ¢he.exppayredtory peing Q%%‘%%&Eeg gy the o
reaction with basic substances in the air. Further, the are -
to be lower than the pressure P3 in the aligner 105, so
that the atmospheres in the area S1 before exposure and
in the area S2 after €Xposure can be prevented from
flowing into the aligner 105 in which the atmosphere is
strictly controlled.

It should be noted that an example of the
embodiment according to the present invention has been
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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after exposure can be maintained at the low temperature so that the
elimination reaction of the protective group during the transfer of 'Fhe wafer
W can be inhibited. Therefore, the following developing 5processing can

be suitably performed. Moreover, according to the present i_nve_ntlon_,
the clean atmospheres peculiar to theé respective areas are malntalned_ln
the area before exposure and the area after exposure, and the respective
areas can be 10maintained at predetermined temperatures. Further, the
atmé&shegad amtecsrebirtymiorehexpossieeand the arpacitel XpesUre€e8d
be prevented from flowing,into the aligner in which the atmosphere is

stricﬂ?%f'rﬁépré’d.?fhﬁ&%%&meﬁ??%ﬂ%&ﬁﬂﬁé}hi@@ﬂ!_‘)@@im:ceﬁhdf theused
e B . e T kS Rt R gas

substrate processing dpparatus accor

appafiapys 200 4v Fes16 fwlugdes apghterface 20section 202 in which a
chamber 201 for temporarily holding the wafer W delivered from a

processingsiatictes anbly bethan sterteditimietaligrpil 5,iindbe dierace s
secti%gl 4 in the system as shown in FIG. 1, for example. 25An

atm 3§ HEre THSIE Ui tRIMBBA2GERkpiNgd Process ing 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 the semiconductor wafer, such as an LCD
substrate.

As described above, according to the present
invention, the inert gas is supplied into the coating
and developing processing system to prevent the
impurities at molecular level such as oxygen, basic
substrates, ozone, organic substances, and the like
from adhering to the substrate, whereby the substrate
is suitably processed without being influenced by the
impurities, which makes it possible to enhance yield.
Further, the atmospheres in the substrate route before
exposure and the substrate route after exposure in the
interface section can be controlled individually.

Especially, when the chemically amplified resist
is used, it is possible to prevent the acid generated
in the exposure from being deactivated by the reaction

with basic substances in the air. Further, the area
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by an atmosphere controller 203. For example, the atmosphere controller

203 reduces 71- the pressure inside the chamber 201. Incidentally, the
atmosphere controller 203 may be structured to supply an inert gas into

the chamber 201 and to supply dry air intpothe chamber 201. SFurther, the
chamber 201 includes a purge room 204 which temporarily holds the

wafer W introduced into the chamber to purge it, a buffer room 205 which
holds the wafer W, and a transfer device 206 which is disposed between

the PEIGE rGORR 2D dTRE bRFempbhs 20846r EC-tramnsfertiony themyafenture

W from the purge room 204 to the buffer rogm 205, The purge room 204
REr Folsm s A AP RGN e WardT iR FEUIFSIE Hefs.

S
and tﬁe uffér room

In therBugeseom0diaraagihapeing 207ar GARIND fhegfer Y from

the wafer carrier 55 into the 15purge room 204 and a transit opening 208
for Gartyiing tieel wafehWifedimithe putge mom 3Q4 teytheciansigridgyice
206 are provided. Shutters 209 and 210 for opening and closing the transit
opeRirfySSAFA-AAd 288 he réspeealdly pparidediraie transit openings

207 20an O(;:8e.welrn thae bugflg room 205, a transit opening 211 for
directly carrying the wafél Wout 18 For BxAMpIL B fiEllagt (¥Rt 1on, the

llustratian of g israibedheline Ai0ne! BUsPioAlsd £ SPUNGLNE are

for opening gand 259Iosmg the transit opening _211_|s also provided in the

transi bpeaime2] 1.iVhée therwafds &Y ds earbeddatotbe PHEJEIOM rea
after exposure, and the respective areas can be
maintained at predetermined temperatures. Further, the
atmospheres in the area before exposure and the area
after exposure can be prevented from flowing into the
aligner in which the atmosphere is strictly controlled.
(Third embodiment)

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

7

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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-72 204 from the 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 contamination of atmospheres in the transfer device 5206
and the buffer room 205. Next, the wafer W is delivered from the
purge room 204 to the buffer room 205 by the transfer device 206, gnd the
wafer W in the buffer room 205 is carried from the buffer room 205 into the
aligner 5. 10Thus, according to this embodiment, such a structure that the

wafel SV RIERTERES ot tHe Brddessing arhpR 24d to br?qrﬁ:&?@;ié@édm the
' ' i Id i h 2011 ich the
T L LT -,

atmosphe e Is contro IS given, wi m (0]

theatariptienwidalime gt a resist bafarg.exposyiie and t‘_%B“‘é_(%ngf“&E?e air
in a property of the resist. As a result, the uniformity of line wi can l_Je
impkBed {Feutthantzodiment) 20Next, the fourth embodiment in which

the present invention is applied to a substrate coating and developing

system wifl BE'EXplaindd!® BR8P 8fconléntidtal bslampte RiKige room 204
eXRIRNe] WL SIENG 0 hIG 2B ARSNoNL G 28, 885083588 G i he
housing 25 substrates, Tor example, semiconductor warers Wi r
intacasaseette slage39d. ofe, cassetle statiopAmART9CeRSIRG, SIAtOR A2 e
wafer W, and a transfer device 206 which is disposed
between the purge room 204 and the buffer room 205 for
transferring the wafer W from the purge room 204 to the
buffer room 205. The purge room 204 and the buffer room
205 are made to receive the wafer W in multiple tiers.

In the purge room 204, a transit opening 207 for
carrying the wafer W from the wafer carrier 55 into the
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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- 73 is connected to the cassette station Al, and further, an aligner not
illustrated is connected to the processing station A2 via an interface

station A3. The wafer W inside the cassette C on the cassette 5stage 301
is taken out by a delivery arm 311 and seﬁ to a coating unit 313 through a
delivery section of a shelf unit 312 to be coated with the resist.
Subsequently, the wafer W is transferred by the route of a wafer transfer
means 314 -3- a delivery section of a 10shelf unit 315 -3- the interface
statthiAS remnEhgigHaf erbe exposed. The widferlw dubjsdtegtarthed in

expsure ia %raens}‘reorred ?Otgle ‘{Jrgcessing station A2 by the reverse route,
developed i 2deveiBhing tnttBrétidét hGAE FSbe et #€ coatimFunit

3131 pot Jlustratest, 1sapd then t{@{ésf%rﬁ(i%gy {%%xﬁ) uje P fihe W%fgévent

transfer means 314 -3- the delivery section of the shelf unit 312 the

cassétte Contatt shaulithe odtestthatasebrehelfof theyshelt HaiksF3L?2 device
and 315 is structured as a heating section, a 20 cooling section, the
deliv&§ R0k e tRAVARST WogRyadphobic processing section or the

like, and before the aforesaid resist coating and developing processing,
heating prc%é%%%ihgt gned ‘é’g?)ﬁfanﬁ ?)\Ifoé‘esss%?%&‘éepreﬁf]orﬁg%‘[}nﬁﬁ@ order9f room

the sbalf vpits BL2 Bk PRYHenpio periern the tesistooaing orthe, oq

like at a predetermined temperature. Incidéntally, the numeral 316
denates thbhelaliadgranh fior detieeringfthermvafepd/ 205 is carried from

the buffer room 205 into the aligner 5.

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

(Fourth embodiment)

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

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

301 of a cassette station Al. A processing station A2
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-74- between the processing station A2 and the aligner. Further_, a
processing area composed of the coating unit 313 and the de\{eloplng unit
and a transfer area in which the wafer transfer means 314 is dlsp‘osed are
5partitioned off in the processing station 2, and an atmo_sphere ina clean
room is taken in and the air the temperature and the humidity of which are
adjusted at predeteimined temperature and humidity is sent into the
processing area, whereby the area have, so to speak, an 10atmosphere

whi&t?is%d}ﬂ%ﬁ%tﬁﬁi_gﬁfh%cﬁﬁaw??tqt 5fGidoR sted #rd afurther,
e Y, E et hrin bt Rboses a

is diffused eating processing to act as

basis:resinsas Aqnaincompenent ofia L15resisteatetialand.changes its

molecular structure to its molecular structure to mak_e the basic resin
soluble in develapry Jolutioni Jhetdiere: adeathis kincbef regist assette
used, the wafer W after the exposure is heated to a predeteimined

tempafiire’ 1dr dianiBiESh Stthe R¥afingleddiontar tﬁé?@hélit mniaB%Ssent
b to-g predetermined temperature in the cooling

et o1 e o S o eb B on O

reactionl(n resotutivnreaefianeofdbe tesisty ia thegryeloping solution due

25to the acid, and then, coated with the developing soluti_on in_ the
devePRRFUAR tHoWe FdreinthBeheihidallyamplifitdresiat, SiNCBhe  route

of a wafer transfer means 314 — a delivery section of a
shelf unit 315 = the interface station A3 —> the aligner
to be exposed. The wafer W subjected to the exposure is
transferred to the processing station A2 by the reverse
route, developed in a developing unit provided in the
lower tier of the coating unit 313 but not illustrated,
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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- 75 - the resolution reaction of the resist progresses at a temperature
around room temperature, changes in the temperature of the transfer area
and in the transfer time influence developing line width significaqtly when
5the wafer W is transferred by the route 0(11‘ the aligner the heatlng
section, which causes the disadvantage t t the developing line width
changes due to these changes, which is noticeable particularly in_an
acetalseries chemically amplified resist. 10Thereby, the transfer time of
the BRFEGED> Hehaathgesttiing isteritioiedad nake thaeragregsef-the
resolution %eacggb%of the resist during the transfer uniform so that the

uniformity o the Yebelopify SRR 8at hE 3 eEAMRRCBEESHIE tiidte coating
iati ' loping Ji idth. The fourth embodimentisto .
153&%!%“@¥§Béﬂge¥ﬁ8pﬁ&U@f@%@ﬁg %ﬁégi§%g A REARE Shargrea in

deal with the aforesaid disadvantag iSsasc

viewbf this ebodintent, and @ k8 isea RBrspeativesvigwshowing 20an
interior seen through, in which 51 is a cassette station, 2 is a processing
statRTbi pbHBRFing Ebating phocessipgenf aimgist developing , and an
procecssin and the like for_the wafer W, 53 is an interface station, and S4

is an Ahgher 2EThLa8s R ibR Qhintiude’ ketaskB e Reageig2 B &% athe
mOlﬁEmﬁe&e&HQB@naVMIEIiCIEﬁé’vﬁtﬁﬁ(iaﬁﬁ?}teo@emjﬁg?ra{%fg”ae jtgs Seadhat
cassette" ) 322 such as
predetermined temperature and humidity is sent into the
processing area, whereby the area have, so to speak, an
atmosphere which is adjusted with high accuracy.

It should be noted that a chemically amplified
resist forms an acid by being exposed, and the acid is
diffused by heating processing to act as a catalyst
which decomposes a basic resin as a main component of a
resist material and changes its molecular structure to
its molecular structure to make the basic resin soluble
in a developing solution. Therefore, when this kind of
resist is used, the wafer W after the exposure is
heated to a predetermined temperature, for example, in
the heating section of the shelf unit 315, and
subsequently, cooled to a predetermined temperature in
the cooling section of the same shelf unit 315 in order
to inhibit a solubilization reaction (a resolution
reaction of the resist) to the developing solution due
to the acid, and then, coated with the developing

solution in the developing unit.

However, in the chemically amplified resist, since



- 76 four substrate cassettes housing a plurality of substrates, for

example, 25 Wafers W is mounted, and a delivery arm 323 as a delivery
means for delivering the wafer W between the cassette 322 on the

cassette stage 5321 and the processing ;g;ltior]_SZ. The delivery arm 323

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 52 includes, for 10example, two

deVelbpifiG BRARY BLENL, I8ACHI® Boifig s B s C2prfopermnple, at a
threceeﬂl%%lkgr%iﬁs Fe{ (Rllc,) Rr%d ng and, for examge, one substrate transfer
means MA, and is structured 15 aRlivEFTIRSRATI W befirdfe caBsdhe

statiemSéaad Heintarfagestation 83153040 the statign, 32, tq perform.
processing of coating the substrate with a resist solution, processing o

developing tHe wafera/Vdene popcessing Dhbewting: and £galing: thewafer yhen
W to predetermined temperatures before and after such processing. 20In

expiiifatthiGateldnbeisaysad ik pheesontstaibntslikel igner

this,;prpgessi nits U_including the developing unit D, the coating unit C
and so §ng a?{eg%#)%/lno%ds iﬁ%\i}:v%?fgfs SR agc‘—’lé%ﬁé offife Sbradrpntage

delivratarh 328 «fRs PXBIHYE. 10MBe Jight 25 sideyhen. fgrexample, the

back side is seen from the cassette station Si. That is, two developing
unisBIE&Re DIhievo tevelopinggerbiessing s4etioNs11§¢ 4h an acetal-

series chemically amplified resist.

Thereby, the transfer time of the aligner —> the
heating section is controlled to make the progress of
the resolution reaction of the resist during the
transfer uniform so that the uniformity of the
developing line width can be secured, but still, there
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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disposed side by side in a direction almost perpendicular to t_he direction
of arrangement of the cassettes on the cassette stagg 321 with the
developing unit DI on the front side, and at the lower tiers of 5}hese '
developing units DI and D2, two coating units Cl anq 02 are d_lsposed side
by side with the coating unit Cl on the frog%side_._ Ir_1C|dentaIIy, in the
following explanation, the cassette station Si side is referre_d to as the front
side and the aligner SLI side is 10referred to as the back side.

Morfover on the left side of the processing units U as seen from the

cas &Perst%'ﬁgﬁ%ﬁaﬁl% asfistetrihsharuféans mMAwWhiohlis siruotiired,

examp ble and de nda le, mavaple right and left
f105rand baﬁ}:ﬁ a{gdg ort %{aﬁa\ %Fe a%%engaa vetic] akds RYIBVigEd t@nd 2

dellm@Vﬂmeé@fea%amgébe £oaiing; yhits, Crthe, devels %'%%E%%Peagf the

the shelf units R. Further, the shelf unit R1 is disposed on the front si
the Yaistrats thaisheraneabreMiaassaare20flamdhe €asseita;statior Sitage
side e shelf unit R2 is disposed on the back side thereof, and the shelf

unitR3 i8Lpsa& B e RNk ﬂé?édforés%%envayenc},hbumm arm 323

If the substrate transfer means
rl\l/l(ﬁ%é%g%}t‘n%géq%% ?5(1:%%\?5r%e§2§ e aafoé;s%?f gﬁéﬁflﬁ‘?‘? E?Rl%ﬁable

R3, s shewxwithibe shelh uaik Rl ana rﬁpael%‘ékt?é&/&i” Féﬁ’dl%o@table
heating sections 331 for heating the wafer W, cooling sections 332 for

coofifi HElwaferant A¢sdiraphbic section 333 for making a surface of

the wafer W @‘cqlo%mbl%ea g?:'glgéys?ﬁcﬁgnss:c?’azlt'?glﬁjdénzg includes , for
example, two developing units D (D1, D2), two coating
units C (Cl, C2), for example, three shelf units R (R1,
R2, R3) and, for example, one substrate transfer means
MA, and is structured to deliver the wafer W between
the cassette station S1 and the interface station 83,
and in the station S2, to perform processing of coating
the substrate with a resist solution, processing of
developing the wafer W, and brocessing 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
SO0 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 DIl

and D2 as two developing processing sections are
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5delivery table for delivering the wafer W between the deliver_y aim 323 of
the cassette station Si and the substrate transfer means MA in the shelf
unit R1, and an alignment section 335 for performing alignment of the '
wafer W in the shelf unit R1 are vertically 10arranged. 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, 15and the aforesaid
coo(ljié? section 332 is structured so that the wafer W is cooled to a

e

predetstBLied @hberdrs 69%&%%&%%?&% ohldegiface of a
chl plaig i o Dl AT IOUP I embended,

20Further, in the aforesaid shelf unit R2, as shown in _ _
processingtstationsn(Cinling kit Etate Rregessi r@gzgta_%gryl{og Hgamgggp ing
subsequently cooling the wafer W and a delivery section 340 including a
deliviiy-taBié fendéliverifigend wadetan 26 8eteehaetransferaroidrs of

which will be described later of the interface station S3 and the substrate

transTer meahs MACKE @ity SrhgRBd 22rhetMBreant CHP smiiss C1

304 cdudes, JoLOXPIBPIBASSIOMILINGIG: 214 O RIG- 21D ahotplate
Cl on the front side. Incidentally, in the following
explanation, the cassette station S1 side is referred
to as the front side and the aligner S4 side is
referred to as the back side.

Moreover, on the left side of the processing units
U as seen from the cassette station S1, the substrate
transfer means MA which is structured, for example, to
be ascendable and descendable, movable right and left
and back and forth, and rotatable around a vertical
axis is provided to deliver the wafer W among the
coating units C, the developing units D and the shelf
units R. Further, the shelf unit R1 is disposed on the
front side of the substrate transfer means MA as seen
from the cassette station S§1 side, the shelf unit R2 is
disposed on the back side thereof, and the shelf unit
R3 is disposed on the left side thereof, respectively.
It should be noted that in FIG. 18, the shelf unit R3
and the substrate transfer means MA are omitted for
convenience.
In the aforesaid shelf units R1 and R3, as shown

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



10

15

20

25

341 as a heating section for heating the wafer W and a chill plate 342 for
cooling the wafer W, in which the Swafer W is first mounted on the hot
plate 341 to be heated to a predetermined temperature (refer to FIG. 21),
subsequently, the wafer W is lifted from, for example, the hot plate 341 by,
for example, a projecting pin 343 and the-gjill plate 342 is moved to 10a
position below the wafer W by a transfer means 344 to deliver the wafer
W to the chill plate 342 (refer to FIG. 21B and FIG. 21C), and thereafter,

the chill plate 342 is moved.tg a positign by the side of the hot plate 341
With?%ﬁéi %Lar}gr r%%ﬁﬁfésd t%%éo%% (c)%%%%%fEP%B‘“Wt%ra W, cooling

predetel:mited temperiure.fdG; 4101k ting §me is .
controlled by the delivery of the%vle{%fér &Vht%;ﬁ%gﬁﬁzﬁhotg ptlié‘t (;a 35P Ialtcn) e

the efittpiate 3323n this predebsdetation thesely preventing apoverrbake.
Next, in explanation of the developing unit D 20based on, for example,

FIG hysinpehpfiial 35 08ddoteEn @RS AR Shirt cHucKl8S2 miich has

a fugct'io:p of vacggg&seuc ié)n iaé)éo,vided_ rotatably inside the cup 351. The
spin chtick 352 is Structured t5'ba AL&andibie-Afd Wad&ndhohekygen the

raisiag engelpyedng mechagism a3 22and when it is pasitianed, aho

the cup 351, the wafer W is delivered to an arm 361 V\%K?ﬁlw%ﬁbeang the
desénsttnterof thasaistratadmnsfammeansiie. $elf Regarding theng
delivery of the wafer W, the wafer W on the arm 361 is delivered to the

spinthutk B2 WiHihe et Wie’ thé @bpBBI LRy Wik ieik Tokatively of
ra's%%g%%%pv\\[/?rfﬁdetﬁgdsq%%%regnit Rl are vertically

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.



10

15

20

25

5from the spin chuck 352 side to the arm 361 by the reverse operational
sequences. The numeral 354 denotes a discharge nozzle of a processing
solution, the numeral 355 denotes a processing solution supply pipe, and
the numeral 356 denotes a supporting arm for moving 10the nozzle
horizontally. The discharge nozzle 3544s structured to include a
plurality of supply holes which are arranged, for example, in a diameter
direction of the wafer W, and the developing solution is discharged onto
the surface 15 of the wafer W on the spin chuck 352 from the discharge

nozzle 354?%%Qﬁéﬁ@?él%ﬂir@%ltﬂf@ﬂ%ﬁégé@d_u&%@ﬂ%&feﬁ%by
halféggarﬁ?? éhg Spi u%?ﬁfgrk, j?ﬂ52ﬁoc;tha5? £0 uct%o :EI of fﬁ?edg;/r%lg@n%late

solution IS formed. e ‘coating unit sa I’nO?S

20strugtuses ag the develgpingdnitdd, wharegs i the caafng G, the ang 2

discharge nozzle 354 is structured to supply the processing solution onto,
for eXanmplepa point IAofbclose tolthe genter ofdifewafgr Wnarththen the
resist solution as the processing solution is 25dropped onto the surface of

the W&r\/\%ﬁﬁwfslﬁﬁEhﬂ@k‘gﬁfﬁoﬁ’ﬂh@tﬁséﬁﬁg@héﬁﬁe%Sh, and bre
e BELPE B A e o e et e o

chuck 352. Moreover, the processing u ' afyc
Namely, as shewairfitGy52 the devatening unit D o theylikeism, for

partitioned off from other areas
example, the hot plate 341 by, for example, a
projecting pin 343 and the chill plate 342 is moved to
a position below the wafer W by a transfer means 344 to
deliver the wafer W to the chill plate 342 (refer to
FIG. 21B and FIG. 21C), and thereafter, the chill plate
342 is moved to a position by the side of the hot plate
341 with the wafer W mounted thereon to cool the wafer
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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5by a wall portion 357 and a partition wall 358 partitiqns res_pective
sections such as the developing unit D1 and the coating unit Cl, and a
delivery port 350 is foimed in the wall portion at a position correspopdlng
to the aim 361 of the substrate transfer 10means MA in the respective
sections such as the developing unitDl. g, Furthermore, the air which is
rid of impurities, adjusted at a predetermined temperature, for example, at
23C as a coating temperature of the developing 15solution and at a

redetermined humidity is.sent into,respective sections partitioned off by
Fhe wall po%%% gér; Ad Eheepgrﬁéﬁnvﬁgﬁ' 388, %ﬂ@ré’lﬁ?gﬁ’éséﬂare*égﬁa‘\fléﬁer W

S0 \wspae Amppboresuubie! aadsied WHLNGR ACCUBEN, o0 o

20Namely, for example, in the partitioned processing tnit U, for example

as shbwnuppe@. 22da fitier wiitFlisprasded tocames e ypperside

thereof, and an atmosphere collected from the lower side of the .

proceSsith 1Rty i§ @kASdstéd eina plemt bwausts 28.systenyd il Buearéd
e 359, and air cleaned by the filter

.

filterenidiridBtegach 886N sequences. The numeral 354 denotes
a discharge nozzle of a processing solution, the
numeral 355 denotes a processing solution supply pipe,
and the numeral 356 denotes a supporting arm for moving
the nozzle horizontally.

The discharge nozzle 354 is structured to include
a plurality of supply holes which are arranged, for
example, in a diameter direction of the wafér W, and
the developing solution is discharged onto the surface
of the wafer W on the spin chuck 352 from the discharge
nozzle 354, and the developing solution is heaped up on
the wafer W by half rotating the spin chuck 352 so that
a solution film of the developing solution is formed.
Further, the coating unit C has almost the same

structure as the developing unit D, whereas in the
coating unit C, the discharge nozzle 354 is structured
to supply the processing solution onto, for example, a
point almost close to the center of the wafer W, and
the resist solution as the processing solution is
dropped onto the surface of the wafer W on the spin
chuck 352 from the discharge nozzle 354, and the resist

solution is spread over to coat the wafer W by rotating
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The aforesaid filter unit Fl includes, for example, a filter for cleaning the
air, and includes a chemical filter to which an acidic component for
removing alkali 5components in the air such as an ammoniacal
component and amine is added, a suction fan, and so on when a
chemically amplified resist is used. Furthey; the aforesaid filter device 359
includes an impurity removing section for removing the impurities, a
heating 10mechanism, a humidifying mechanism, a feeding section for
feedi: the air ang $0,0n, When the chemically amplified resist, for
example, P l8ed agcfhke re%lzs’[ solution, it is necessary to remove an alkali

componeniRgcaiss A catalyti jon 15du id_which will b
described later is ingh]i%it?cgﬁg th%%iggoﬂrﬁ onseé%ggcar?ag getrascpeacjnc glly
amndrtiaddcludednie 1he, ais and iles/amine gecerateg frompa wal- 698G g
touches the acid on the resist surface to deteriorate a shape of a pattern.
Thel®fdre, 2oRts hBEeskaletolsrepanttiht Hketitonfpbnénofrontgettingreas

into Ehe ge\&elggir?dol[ cl%ssir‘égs tmosphere, and hence the processing
unit IS'spatialy clésed 1o Prevent anBhtfarRRIoF el QRall'édrhpdnént from

the quisidedwging Lag,cbemival liet-28Hae alpcsald substraje iangfer,
means MA includes, for example as shown in FIG. 23, the three arms$ 109
for haldihg Rie amdertiVeadiase talje @b2toC SypROfdiNg: -831ivery port
350 is formed in the wall portion at a position
corresponding to the arm 361 of the substrate transfer
means MA in the respective sections such as the
developing unit DI1.

Furthermore, the air which is rid of impurities,
adjusted at a predetermined temperature, for example,
at 23°C as a coating temperature of the developing
solution and at a predetermined humidity is sent into
respective sections partitioned off by the wall portion
357 and the partition wall 358, whereby these areas
have, so to speak, atmospheres which are adijusted with
high accuracy.

Namely, for example, in the partitioned processing
unit U, for example as shown in FIG. 22, a filter unit
Fl is provided to cover the upper side thereof, and an
atmosphere collected from the lower side of the
processing unit U is exhausted to a plant exhaust
system, while a part thereof is introduced to a filter

device 359, and air cleaned by the filter device 359 is

blown out as a down-flowing air through the aforesaid
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the arm 361 to be movable back and forth, a pair of guide rails 363 and
364 for supporting the base table 362 to be ascendable and descendable,
and it is structured to be movable back and forth, ascendable and ‘
5descendable, and rotatable around a vertical axis by rotating thes_e guide
rails 363, 364 by a rotating drive section 8&85. - The interface station 53
is connected next to the processing station 52, and the a_Iigner 54 for
exposing 10the wafer W on which a resist film is formed is connected to

the back side.f the interfage,station 53, [he fierface station 33 includes

a shelf unit R4 in which reaction inhibiting sections 307 for performing _
processingidfenlaliiting lag gpragress: ef @fg_aollﬁign i@g@@@'of@@sg}g ample,
for the wafer W and the transfer arm A for delivering the wafer W among

the ProckkEmy staforrszané ptigihéressdnd trenshelfnmiitBésand ishemical

stru d to deliver the wafer W between the processing ;tation 52 and .
the §|ug£r(1%eerr34g§n(¥e%l§21rf§rrrln ﬁﬁﬂe‘iﬁﬁor??é?gﬁﬂ%‘lﬁro@@&lﬁﬁw&vthég alkali

: : . e
wafebiibaiemRPOsHreindhg sfation 3. eé&f@ [ation of.an example
of a Ia%)ut of the interface station 53 like &tlhsis,gghe S eﬁ?ztlf‘rﬁlatcl‘:siéiL .SC&%Efa&&ﬂ

for @xample lor thssriglidside whesntor 25axample, thebaek ggdedmasen,
from the cassette station Si side, and on the left side thereof, the transfer
arnCR GRS SRR ed fbpexampicto be used. Further, the

aforesaid filter device 359 includes an impurity
removing section for removing the impurities, a heating
mechanism, a humidifying mechanism, a feeding section
for feeding the air and so on.

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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-84 ascendable and descendable, movable right and left and back and
forth, and rotatable around a vertical axis is provided to deliver the wafer
W between the shelf unit R2 of the processing station S2, the shelf unit
R4, and 5' the aligner S4. The aforesaid reaction inhibiting section 307
inhibits the progress of the resolution redttion of the resist by cooling the
wafer W to such an extent that dew formation does not occure, and, for
example, by 10mounting the wafer W on a surface of a chill plate 371 in

whiehefos ganple wothesmedoagile 3¢Qdkeaweddsd as showdn FIG ¢
24, the wafer W is cooled to a predetermined temperature, for example, to
sudhvg tmperdlure3hat tardedoldtidioreastiopot thinkgsish 4 Stersenatable
progress and the dew formation does not occur, for example, to about

10C 8¢ 15€. RRe TRARNERPIAL RiHbuded fitatasd 372aRdhich &5
o O R e o Sty e and

corresponding to the ar the transfer arm A, and u
anditosvesngan S/ 3amachr i eaisgshandlowered RY @daisingand, v i s by
lowering mechanism 374 is provided to deliver the wafer W to the plate

37 pithtiohdl plagsg7puide rathsthdemhe M6duleyd3?) afdheting drive
aforesajd chillylate 25371 is a semiconductor device which can transfer
heast?%%}%%ea?%bsorbing side to a heat radiating side by the passage of

d"aﬂCU”%ﬂEaﬁﬁéﬁﬁfaéga@@§%££ﬁ'33 is connected next to the

processing station S2, and the aligner S4 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 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 83 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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value can be controlled by changing the amount of the passing current,
the temperature of the wafer W is thereby adjusted with high accuracy in
the reaction inhibiting section 307. In this example, a
5Stemperature/humidity indicator 370b detects the temperature _anc_j the
humidity in, for example, the interface staién 53 and a dew point is
calculated based on this temperature/humidity, whereby the temperature
setting of the chill plate 371 is 10controlled by a controlling section 370a

S0 thaldbRIBRNSIANEE isat dayverihan t%@%‘ﬂf@@ighggﬁ %“i%%r@ and

n
of the transfer arm A is the same as thaf of the aforesaid”su ate

tranbferimeans Farexceph thit an tamalitefonholdiag thesualfer Wi is @RS s is
15and that the arm 376 is structured to be movable in the direction of

arraRgeMmkRdf EQssirtelv e Yarertidipnithe cassette stitors8e Forunit

example, in the transfer arm A, the rotating drive section 365 is movable
alonﬁg@a%ﬁidte%%il% FRRRRA prOVIIEHAR thé 2oYRfircthon artthbisBle and

arme3/$ is1steyctiired 40 be movable in the X- and the Y-dire_ction, to be
ascendable and descendable, and rotatable around the vertical axis.
Moreover, Theimdifacssstation b3 iscspaiially iclased i Ngmebsfalon 307
example, as in FIG. 25, it is 25 partitioned off from other areas by a wall
porti‘o&‘é?é;t&notﬁ]% RINRERASHT 79 RITBinses Miltkeiwall peton 378 af the

pos@ggf§%ﬁgyogg@gfg§h%ﬁgnég§é¥t égssuch an extent that
dew formation does not occure, and, for example, by
mounting the wafer W on a surface of a chill plate 371
in which, for example, a thermo module 370 is embedded
as shown in FIG. 24, the wafer W is cooled to a
predetermined temperature, for example, to such a
temperature that the resolution reaction of the resist
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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transfer arm A. Further, in the interface station 53, a filter unit F2

which includes, for example, a filter for cleaning air, and when the _
chemically amplified resist 5is used, includes the chemical fiIt(_ar to which

the acidic component for removing alkali components in the air such as

the ammoniacal component and the-amir&sis added, the suction fan_, gnd

so on is provided to cover the upper side thereof, and the cleaned air is
blown 10out as down-flowing air through the filter unit F2. _ Next, the
operaiipnal seganceciihe shauerdssribed amondippnt wilbe . o che
explained. First, an automatic transferrobot (oran perator?carrlest €
cassettr 322 housingnfor exhmptesihe23 wafers V¥ onfe 15thesasqetie
stage 321, and the wafer W is taken our of the cassette 322 by the N
delivat§ =Ry 25 iF5¢ Brcwd i thelgdlivesrsamion 334 d(fjmlse T]Iaalrf:tlinmnf
R1 of the.processing station S2. The wafer W is transferred by the route o
the %8§u kg%r%ang aﬁ%}per?%noenangoMA e Fg}&r%pﬁgﬁi@%%@ﬁor?333 of the
shel sinfie Ric i ssubsyateansledpeans MAJIg gagiing gection
332 of the shelf units R1, R3 -> the substrate transfer means MA - the _
coathfypal T ane aftet thdsutiace dfithe wafer is srada:3aydsophekic,
it is cooled to a predetermined temperature to be subjected to temperature

adjusHHERE 2ME OHREd-Rith $ie faxktofiRIBNRR AFedstetigihed lated

based on this temperature/humidity, whereby the
temperature setting of the chill plate 371 is
controlled by a controlling section 370a so that the

temperature is not lower than the dew point.

The structure of the transfer arm A is the same as

that of the aforesaid substrate transfer means MA

except that an arm 376 for holding the wafer W is one

and that the arm 376 is structured to be movable in the
direction of arrangement of cassettes (the Y-direction)
of the cassette station S1. For example, in the
transfer arm A, the rotating drive section 365 is
movable along a guide rail 377 which is provided in the
Y-direction, and thus the arm 376 is structured to be
movable in the X- and the Y-direction, to be ascendable
and descendable, and rotatable around the vertical axis.
Moreover, the interface station S3 is spatially
closed. Namely, for example, as in FIG. 25, it is
partitioned off from other areas by a wall portion 378,
and the delivery port 379 is formed in the wall portion

378 at a position corresponding to the arm 376 of the
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- 87- temperature, for example, at 23C in the coating unit C. The wafer
W thus coated with the resist solution is transferred by the route of the
substrate transfer means MA -> the heating section 331 of the shelf units
5R1, R3 -* the substrate transfer means MA - the cooling section 332 of
the shelf units R1, R3 to be subjected to 8&mperature adjustment, and
subsequently transferred by the route of the substrate transfer means MA
-* the delivery section 340 of the shelf unit R2 -* the 10transfer arm A of
the intariage.stafiop 58 -* the aligner 54 to be exposed. The wafer W
after the exposure is transferred by the route of the aligner S4 -* the
transfer arifuA ththe, inferfadesstaticresT atihe seaatinsrinkibjting sectiear
15307 of the shelf unit R4, and in this reaction inhibiting section 307, the
wafBPWEistdel WErtoriBthB dafaceE Brthex mbiate 27 IEhy tierjofinr

actign of the raising and lowering pin. 373 and the transfer arm A to be )
mo§$ga%ﬁ%ﬂe%ﬁl IplaE Sf'&\?v ich1S 268 fUitRN Set iR 1T ied resist

predefegyingd terperribte fgrdnergdhan a predeteunined time S0 thak

the wafer W undergoes cooling processing to such a temperature as
inhibits. thiecprogmgssnafithe fesolutamreantiora dkihe resishgoasand doas the
not cause dew formation, for 25example, to about 10C to 15C. In

exp?a’rﬂétiﬁﬁ‘a? tﬁécﬁ&ﬁic@ﬂ@%ﬂﬁﬁ@&ré@ﬁ?%%ﬁWF@.@@m@e is
FIGaaggdt,h'ScﬁeeS@dgcclEg%S fan, and so on is provided to cover

the upper side thereof, and the cleaned air is blown
out as down-flowing air through the filter unit F2.

Next, the operational sequence of the above-
described embodiment will be explained. First, an
automatic transfer robot (or an operator) carries the
cassette 322 housing, for example, the 25 wafers W onto
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 R1, R3 —> the substrate transfer
means MA —> the cooling section 332 of the shelf units
Rl[ 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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- 88 - a basic resin 381 as a main component, a protective group 382 for
suppressing dissolution of the basic resin 381 in the developing solution,
and a photoacid generator 383, and has a property that the entire area 5to
be exposed is exposed with a small amount of an exposing energy. _
With this kind of resist, for example as shdwn in-FIG. 26A, an acid 384 is
generated from the photoacid generator 383 by exposure, and thereatfter,
as shown in 10FIG. 26B, the acid 383 cleaves the protective group 382

front@ﬁp@%%ﬁ%%r% 384 1o make jy soluble iatghhee glﬁéag Solution by using .

thermal energy by heating processing. Next, cleaves anbthe

protective groapvaBPeand henae this seaciion DERUIHISIke ACHAIR o1 ut 1on
reaction. Subsequently, this chain reaction is stopped by cooling

procESsiR ahf erERaftby, dshshowelhe|Gf 260ea prédateatined rans fer

ttern is f d.i oping processing by removing an area which
DocH e Sollbie n 1 NG L5 AGH BUEY (o6 G rEBSichRAFIGins te

26At9 FIg3 26C cthe @{m%@kg%%isc%gﬂ@%%?en@sﬁw 1Al 386188 61ing

_ i Ehe co
resist and the numeral 387 is a mask on which the predetermined pattérn

is fosrmetitmthe3esist likethiss Iséice the aeid 384 Whichubiggerefigteth teq
by exposure acts as a catalyst, the resolution reaction of the resist (the

reaction GTEREAATGIR Hrétattivagrdup 382 franbiredisittisint rans ferred

by the route of the substrate transfer means MA — the
delivery section 340 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 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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. predetermined temperature is transferred by the route o

89- 381) progresses immediately after the exposure, although th(_a
progress is slow. However, the progressing speed of thle resolution
reaction depends on the temperature, and the progressing speed
becomes 5considerably slow at the temperature which is lower than room
temperature and is in such an extentthatg&kew fermation dogs not occur,
for example, about 10C to 15C, which makes it possib_le to inhibit the
progress of the resolution reaction. Therefore, by cooling the 10wafer W

afteathgaposuee hahal 16C 1 e n bedeagion nhibith section .
307, the progress of the resolution reaction of the resist'can bé inhibited.

Incidpritally, 38¢ reasonsuipp aeoslingstemperatuse obhesyalen W iy the.
reaction inhibiting section 307 is 15set so as not to cause dew formation is

to preventuddrifok fekeludierpregrésy and Hevdlopingdind widthdue taid

the acid 384 at the interface wijth the resist (the acid 384 near the surface
therdot) %re?r;cgogbgoér%éd S tlﬁ‘é;l FesfstRORRIGH v fatdrhsirerds ertharea

20suiaaqeobikgaualar Y6 Thgowalen Walicn s dius soalgd 02 o o

ansfer afh

A inebrpirterfgcestatign S3the delivery section 340 of the shelf unit R2 of

the 25processing station S2the substrate transfer means MA ‘

With this kind of resist, for example as shown in
FIG. 26A, an acid 384 is generated from the photoacid
generator 383 by exposure, and thereafter, as shown in
FIG. 26B, the acid 383 cleaves the protective group 382
from the basic resin 381 to make it soluble in the
alkaline solution by using thermal energy by heating
processing. WNext, the acid 384 cleaves another
protective group 382, and hence this reaction occurs
like a chain reaction. Subsequently, this chain
reaction is stopped by cooling processing, and
thereafter, as shown in FIG. 26C, a predetermined
pattern is formed in developing processing by removing
an area which becomes soluble in the alkaline solution
by the chain reaction. In FIG. 26A to FIG. 26C, the
numeral 385 is a substrate, the numeral 386 is a resist
and the numeral 387 is a mask on which the
predetermined pattern is formed.
In the resist like this, since the acid 384 which

is generated by exposure acts as a catalyst, the

resolution reaction of the resist (the reaction of

cleaving the protective group 382 from the basic resin
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- the CHP process station 304 of the shelf unit R2 -> the substrate transfer
means MA - the developing unit D 90- to be subjected to temperature
adjustment by being heated to a predetermined temperature by the hot
plate 341 and then cooled to a predetermined temperature by the chill
plate 342 of the CHP process station 3043 &nd 5t_hen th_e wafer W
undergoes developing processing in the developing unitD ata
predetermined temperature, for example, at 23C which is the coating

tem tu lopi olution. Here, in this example, the heating
profegs@ngairsg%%ger o%r%e%%éég\%ﬁg%ea&%%&i EGrSUPe8 rEm the
resmlﬁﬁo@gﬂmhwéd§§é§¥é@§fEEPET%§41cﬁ@%%Q%ﬁiPgﬁgiifggggssing
304 to make it soluble in the alkaline solution, and the cooling protessing

is peE6Rfied fo Sivp theshhirtrieantiarear theoehilipleée 45362, the
Subsequently, the wafer W is transferred by the route of the substrate

transFak Jéﬁﬁélmﬂ(th@rl‘féaﬁhﬁ SBERMTEFSIMHe Shekdnhs RIS -> the

subsyaie ransipt reans Mathe seoling section 332 of the Z0shelf units

Rthe substrate transfer means e
than room temperature and is in such an extent that dew
formation does not occur, for example, about 10°C to
15°C, which makes it possible to inhibit the progress of
the resolution reaction. Therefore, by cooling the
wafer W after the exposure to about 10°C to 15°C in the
reaction inhibiting section 307, the progress of the
resolution reaction of the resist can be inhibited.
Incidentally, the reason why a cooling temperature of
the wafer W in the reaction inhibiting section 307 is
set so as not to cause dew formation is to prevent
ununiform resolution progress and developing line width
due to the acid 384 at the interface with the resist
(the acid 384 near the surface thereof) being absorbed
into the resist solution if dew water adheres to the
surface of the wafer w.

The wafer W which is thus cooled to a
predetermined temperature is transferred by the route
of the transfer arm A in the interface station S3 — the
delivery section 340 of the shelf unit R2 of the
processing station S2 —> the substrate transfer means MA

—> the CHP process station 304 of the shelf unit R2 —

the substrate transfer means MA —> the developing unit D
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delivery section 334 in the shelf units Rthe 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, nr GJinto

the original cassette 322 through the delivery section 334. In the

processing station 52, the wafer W is - 9?-05uccessively sent to the

delivery section 334 of the shelf unit R1, and then transferred by the route

of the vacant hydrophobic section 333the vacant cooling section 332 in

the shelbanis RieRB:¢ the viaeapihreating Lt shewacam negling o
section 331 in the shelf units R1, R3 -> the vacant cooling section 332 in

the RR&FBAitE R12 RapdsherBiasatibrBRcaad teewaferiWeafieo thepLate
expg%ﬂrea%hcgu{q]be transferred by the route of the vacant reaction

inhibiting Section 307 10°of e sRelf uRE RASH T iHGta dceBReSiR B8tRe bY
vacaneCHRiArPcsss slation 304:0f the shelbunit Rg in the processing o, 1+
station 52 -> the vacant developing unit D -> the vacant heating section
331tdfehe shelf waite Ry Rinthervgcant cpoliag SeekRN g3debtheishelfin the
15units R1, R3 -> the delivery section 334 of the shelf unit RI.

AcEHFiR¢ T8 iRFalsVicbeRbadine e iR sldaminist ootabersichze, for
te as doe cause dew formation in the reaction inhibiting
ségﬁgggé?%meg%&¥%§x§§§ﬁ%,Wﬁm AKEAF pOSkiIBERB RhRLHES HRE the

developing solution.

Here, in this example, the heating processing is
performed by cleaving the protective group 382 from the
resin 381 by the acid 384 on the hot plate 341 of the
CHP process station 304 to make it soluble in the
alkaline solution, and 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 Rl1, R3 — the substrate
transfer means MA —> the cooling section 332 of the
shelf units R -> the substrate transfer means MA — the
delivery section 334 in the shelf units R — the
delivery arm 323, and the wafer W which is heated to a
predetermined temperature and then cooled to a
predetermined temperature is returned back, for example,
into the original cassette 322 through the delivery
section 334.

In the processing station S2, the wafer W is
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uniformity of the developing line width. That is, the wafer W exposed in the
aligner 54 is cooled to a predetermined temperature in the reaction

inhibiting section 307, but the transfer time of the aligner 54 25the reaction
inhibiting section 307 is constant, and hence the resolution reaction of the

_resist progresses to the almost same exteht during the transfer. -92

Further, since the wafer W is cooled to such an extent that the dew

formation does not occur and the progress of the resolution reaction of the
resistis aesisitactihthe enaction inbibiting seetiery 30é4HeHProyess ef the
the resolution reaction of the wafer W therein is almost inhibited.

ThefH6ret wHehthB vafeRdy ishradetanaif aredehytidrhmhibitinge of the
sectjon 307 far the transfer to the CHP process station 304 which is a next
progggg,% & glﬁgr}ftoﬁl}ﬁe b?ogsrggs% tAd tesolUtiR rEaciiRth&idg
almesidhe sameswhen the,wafar WY is @nsiergd to fhe GHP process

station 304. Thus, heating processing is performed for the W% er \X/a(%sfﬁéC

sameceontitipruatisil tmes damtheviaot phaterdddwafthe yai804:503bat the the
extent of the 15progress of the resolution reaction is made to be almost

the SAfiéa1dd i thetHot phate 34 himmicra fridkesosdsbitde eeprelont 432 in
e N aaith. Sb R SVRG R ERBEdon 53, and

uniformity of the oping line Widt

embmgnaatfme_nea&ﬁ_earinewing;ggs%@éozrm@meEHUE%%%%%%Oéd by

the wafer W by circulating a refrigerant in the chill plate 371, or may be

stru&bfed; Jotexarfiplehas shown in EKa.c27.dn thislexpipleyghelves 884 307

for rgt%ur%t;lneg ts eevl\{affelanit R4 in the interface 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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25W in multiple tiers are provided in a processing room 390 WhICh IS
partitioned from the surroundings and sealeq, and a gas haV|.ng a
predetermined temperature is - 93 supplied into the processing room 390,
to thereby adjust the temperature to such an extent that the progress of
the resolution reaction of the resist is-inhiBi2ed and that dew formation
does not occur. 5In FIG. 27, the numeral 392 denotes a storage tank of
the gas to be supplied into the processing room 390, and the numeral 393

denotes anmdju&ﬁm,SQCiJﬁBéOFtQﬂU%PH‘QéPev@a:?Jr%QFe%O’&%ges% an

392 to a predetermined temperature and thereafter sending it 10into
proce¥sinfrobha 8ot thiswexanmpis the tendperatute of 818835 and the

adjusted in the ad%usting section 393 is controlled by a controlling section

395 BA8EH BifthRteind rai&n%%%éﬁfbcﬁ%gmma@nos‘gmemwgis
temggggq;g%eg@pgtﬁeectlggggéi%% Ff{rxtgfﬁ as itr?)e gas to be supplie

into the processing room 390, air, an inert gas suc &s ﬁﬁ%@éﬂ?a iked the
gas pt therais andthe inerteas 0uthedike and-so; o, ca b%ﬁ‘éega%g; W

Moreover, in the above example, the reaction 20inhibiting section
contrO18%Re Rerhperatiiesdf thahibited. Therefore, when the wafer

W is made to wait in the reaction inhibiting section
307 for the transfer to the CHP process station 304
which is a next process; the extent of the progress of
the resolution reaction becomes almost the same when
the wafer W is transferred to the CHP process station
304. Thus, heating processing is performed for the
wafer W of the same condition at all times on the hot
plate 341 of the unit 304 so that the extent of the
progress of the resolution reaction is made to be
almost the same also in the hot plate 341, which makes
it possible to prevent an occurrence of variations in
developing line width and to enhance the uniformity of
the developing line width.

In the above~described embodiment, the reaction
inhibiting section 307 may be structured to cool the
wafer W by circulating a refrigerant in the chill plate
371, or may be structured, for example, as shown in FIG.
27. 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 surroundings and

sealed, and a gas having a predetermined temperature is
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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 acetalseries chemically amplified resist has a property that nc
Jit requires a humidity of about 45% in the resolution reaction of the resist,
and the resolution reaction hardly octurs Wwhen the humidity is not enough.
- 94 - Therefore, by lowering the humidity inside the reaction inhibiting
section 307 to, for example, about 20% or less to obtain a low humidity
coneitipp,Laedl by makirththeprates ¥% wed therein oo moredhanareby
predetermined 5time, the moisture amount adhering to the wafer W is
madtisiBifterthgn BRNRRIGGRE SmbantakHering te tewaferiawereit

IS tr rll_,sgelr_,redsintg %het‘[{leaction i51rhibitin section 307 so that the progress
of tHe resoliition Teactibn ofthe rasisPian5e mhtRBdAbcbhgideRigt 1s

In cangrets: irdhesreaciion inhiifing seqlions307 shown in EIG, 24, jt can

be structured so that the gas the humidity of which is adjusted in thé

adjusting sgotidtLis supplied frermtimestarnge dankivte hescase; 4588de tank
that the temperature of the gas which is adjusted in the adjusting section

isc&ﬁnﬁkﬁlﬁﬂﬁe%ﬁnﬁ%MﬁBBﬁkﬁ@$bég&PoﬁhﬁamﬁﬂﬁmyﬁmM§acQ§m 390,

e e T LA 2 S or e M0 BAd LORbrPBRt b bs0s

Furthgrde tieepaetian ibitipgmesiipn 3Q6shoyn {EIG 27 itganbe

structured so that the humidity of the gas which is adjusted in the

adjuBting seetion 398 istemntratietibyethe mantralbing seetion 38nkased or

the humidity in ,
into the processing room 390. In this example, the
temperature of the gas adjusted in the adjusting
section 393 is controlled by a controlling section 395
based on the temperature in the processing room 390
detected by a temperature detecting section 394.
Further, as the gas to be supplied into the processing
room 390, air, an inert gas such as nitrogen, a mixed
gas of the air and the inert gas or the like and so on
cah be used.

Moreover, in the above example, the reaction
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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25the processing room 390 detected by the humidity detecting section.
Moreover, in the reaction inhibiting section, the -95 temperature control of
the wafer W and the control of the adherent moisture amount can be
performed in combination, in which case the higher unifoimity of
developing line width can be secured becHuse the 5progress of the _
resolution reaction of the resist can be further inhibited. . The reaction
inhibiting section 307 can be installed not only in the interface station 33,

_butBlseriagidedhe jpyodessing sigtiarh2, ik vderytherkdiempeiaure e s on

the humidity in the transfer area between the aligner 34 and the reaction
inhibRiRGEERSY 389 kd @Sy 44 chidngef @e msainibe reabiiontof20é or

resist during the transfer progresses similarly when the transfer timeis
shor %rs,sar?’g)hé)?\}%%% B’ ﬁﬁgﬁéﬁgﬁwﬁblﬁﬂﬁqﬁéﬁh inﬁ%ﬁ@y ma%clng
sectior 30Z #etheyinfrriace sfatien 330 m@Oﬁ%aaefgrabke?%%%]%}ﬁned
near the aligner S4. Furthermore, the temperature settlna of the chi
platei3rd, oftthe readtioruinbibiting sectiad BOT Ty be 2086t uther w is

controlling section so that the temperature

made smaller than the moisture amount adhering to the
wafer W when it is transferred into the reaction
inhibiting section 307 so that the progress of the
resolution reaction of the resist can be inhibited
considerably.

In concrete, in the reaction inhibiting section
307 shown in FIG. 24, it can be structured so that the
gas the humidity of which is adjusted in the adjusting
section is supplied from the storage tank into the case,
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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higher by a predetermined temperature range, for example, 1C to 3C,
than the dew point which is calculated by the detected temperature and
humidity may be set as an optimum value, in which case the
25predetermined temperature range can be changed based on the type of
the resist. Further, the cooling tempef‘“atur@?nay'be calculated based on
the temperature - 96 and humidity in the atmosphere so that a relative
humidity (value determined by the cooling temperature with respect to the

moisterep@mnatinria theratmoiphefe)tipsomescdb% aHu apd basedPPo1 of
this temperature, the Stemperature of the chill plate 371 may be controlled

by tHe'FretishRREdISHh Bk fe AltRjen FuRhBrherepachatrokiig in

tem re range of the chill plate 371 may be previously set, and when
this %&e&r%#ré%r%hgé %Io"éns1 ﬁ% faff &fi rﬁ%@ gredBemited torBétaturt

10 rarge: calsyiated by dh ojat,an jve humidity, the
controlling teﬁmfeé?ature raﬁgq?gﬁhg%%il%p%%%%%ﬁ%y%%%%ﬁﬁalg&l fo
corrgdtdgres i the plesemteinvdntion orsedectaboves anand-reflegtion can
film may be formed on the surface of the 15wafer W before coating the
resiﬁ?ingﬁéﬁ‘@ﬁhér}%?d&%‘%rc processing. In this case, since the wafer

W is coole a teLminged. te rature before the processing of
forming thgr ﬁeti-%%%e%eﬁgré rifglllml,r%rl g(%%njbrfg, & ﬁﬁﬁf?&qorﬁqiﬁg FR& be

anti-tefiectionimyis 20agded Mh%ﬁeocsl%@sfta@ws%%dc%g?% byt
IHm pase

wafer W is transferred to the unit for forming the anti-reflection
on tRd Emparaige dflike pansfes arbagthettemipeiatize obihie GIRLRY +he
section 304 is _controlled based on the temperature of the transfer area so

that 178 BTRoeTat et h& Rardt AR ickches dichhserhtira fofperionaing

the proggsesing t'ﬁ%”ﬁ%&ﬁé?o‘é’ﬁ ina@g{; 't%?é arbe%acrrt]: 37_8111 Sg%rlllsigrj]_ting
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 humidity may
be set as an optimum value, in which case the

ermined temperature range can be changed based on

the type of the resist. Further, the cooling

temperature may be calculated based on the temperature
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97 the wafer W in due order in the aligner 54. Therefore, a time 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 time lag can be
5avoided when the cooling extent is changed according to the area of t_he
wafer W. More specifically, for example, thé area where the beam 701 is
emitted earlier in time in the aligner 54 may be cooled to a lower
temperature. Further, the aforesaid time lag can be also avoided 10when

the temihghofithé coplingnistdbangecaspoising Wdhe REra af thelwaferyy.

In concrete, for example, the area where the beam 701 is emitted earlier

in tiff&TH He Hlidried Bremdg bersvbhetle et cidemallypthecemperature
anti-%(:‘fr]‘]C ction fiImCi%forme%Sto revent the reflection which occurs at the

lowe' side bf the Tesist i expostifeRiEn ‘?n@@ﬁé%ﬂiquﬁParﬁﬁﬁfi@dtmh@r e)
usedy dauiney. isthe present inyanyon, the sybstiate is not |lm|t%9utoett1€ he

wafer, and may be a glass substrate for a liquid crystal o{?ﬁﬁgy. AS

desdrimokataduer accdidingeodhe Dlessrd veption mag sSubsIgisoll1ed by
transferred from the aligner to the heating section with the resolution
reactiBf dPiRE FESIBERRAinRRMRE rdvithem Akasde25pBsgibledomore, a

ennange g 1YIoimibL ot the develoring. e of the chitl plate 371
may be previously set, and when this temperature range
does not fall within the predetermined temperature
range calculated by the dew point and the relative
humidity, the controlling temperature 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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line width. (Fifth embodiment) - 98 Next, the fifth embodiment in which
the present invention is applied to a substrate coating ar!d develqplng
system will be explained. FIG. 31 is a schematic plane view qf this
5embodiment, FIG. 32 is a perspective view showing an interior seen
through, in which Si is a cassette station?32 is-a processing statio_n for
perfotuting a coating processing of a resist, a developing processing, and
the like for the wafer W, 33 is an interface 10station, and 34 is an aligner.

The passeiesiaion $linelugded arcasaetianeiagq 44145 MOURNG o rore,

section on which a wafer cassette (hereinafter referred toasa " cassette”
) 422 sk addgurcsubistratel cassettea hbusing dghenaditynef thsubsiraiessa
for example, 25 wafers W is amounted, and a delivery arm 423 as a

delRery FrediR B d¥iverily v diepRticivedn it tadoatesezoon 307,

theac_.?as;ﬂ)t\%étqgle %%43"3‘”9 5he g oecegg'n% ggatio ISEZl#\- ‘g\?&dﬁ%\/gﬂg}yﬁ?ﬁ%

a
423 is structured to be ascendable an escen(‘}

X-disestionandibe Yedlisection and reiptablg arpund g yerligalaxisi-qing o

Further, the processing station 32 includes, for example, two eveloping

unith® @D hstive devbiopiiy protessingsectdis:sWoycoating Usitample,

Cz%%é area where the beam 701 is emitted earlier in time
in the aligner S4 may be cooled to a lower temperature.
Further, the aforesaid time lag can be also avoided
when the timing of the dooling is changed according to
the area of the wafer W. In concrete, for example, the
area where the beam 701 is emitted earlier in time in
the aligner S4 may be cooled earlier.

Incidentally, the anti-reflection film is formed
to prevent the reflection which occurs at the lower
side of the resist in 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
possible to enhance the uniformity of the developing
line width.

(Fifth embodiment)
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25C2) and, for example, three shelf units R (R1, R2, R3), for example,
one substrate transfer means MA, and is structured to deliver the wafer W
between the cassette -99 station Si and the interface station 63, and in
the station 52, to perform processing of coating the wafer W with a resist
solution, processing of developing the wéfér W+ and processing of heating

- and then cooling the 5wafer W to a predetermined temperature before and

after these processing. In explanation of an example of a layout of the
processing;giation egdikeithisn Peagsssing amits Lhingluging thedeyvelopiis:
unit D, the coating unit C and 10so on are provided with two tiers on the
backrsidmotfithe aferesaid dlellvery aam 428 sfor @kemple ol e aigtit side
when, for example, the back side is seen from the cassette station Si.

Thead & SWBRIEVEIoPYR) BRitY B DD 2r&TRpB$BEide by side in a

direction 1?@%{:0% Peg%e%di%%]%rﬁ%{ tf%elzf ﬁirﬁcitcjé eofvalré%n%efn%ri;[ loé the
I with thé

cassettes on the cassette stage eveloplng unit on the

frontsicied amer therlpwerdiers of thege deyrlopingdinitsdl aneP2abvan
coating units Cl and C2 are provided side by side with the 20coating unit
Cl ainthexfriomt sieleeinditdetatiy in the felldwingSexplandtiona thecdassette
station Si side is referred to as the front side and the aligner 54 side is

refefrERtH AR thE batk SuEIMGRDTDEn He Ik HAL D tREFHREERY 2
U”ﬂg§§£E§%S%¥$HQQEQEQR§§GEC§@@9Qé¥JQ65%¢gyggang 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
421 as a mounting section on which a wafer cassette
(hereinafter referred to as a ” cassette” ) 422 such as
four substrate cassettes housing a plurality of
substrates, for example, 25 wafers W is amounted, and a
delivery arm 423 as a delivery means for delivering the
wafer W between the cassette 422 on the cassette stage
421 and the processing station S2. The delivery arm 423
is structured to be ascendable and descendable, movable
in the X-direction and the Y-direction, and rotatable
around a vertical axis.

Further, the processing station S2 includes, for
example, two developing units D (D1, D2) as two
developing processing sections, two coating units C (Cl,
C2) and, for example, three shelf units R (R1, R2, R3),
for example, one substrate transfer means MA, and is

structured to deliver the wafer W between the cassette
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transfer means MA which is structured, for example, to be ascendable and
descendable, movable right and left - 100 - and back and forth, and
rotatable around a vertical axis is provided to deliver the wafer W among
the coating units C, the developing units D, and the shelf units R. Further,
the shelf unit R1 is disposed on the 5fron# $ide of the substrate transfer
means MA as seen from the cassette station Si side, the shelf unit R2 is
disposed on the back side thereof, and the shelf unit R3 is disposed on

the | ide th ively. | hat4n F1G 32, th
ShelF ] 100 b SOBBats A mEshe WA ate Bt or o1

converianes S2As sbowawithrifie shet ewd i indH Ge S3wangdheishelfafer
unit R2 in FIG. 34, heating sections 431 for heating the wafer W, cooling

sectidrei43? forreslisd IBthetiafan WD 2ORRESpHGhI© Sectpved3mforg the
making the surface of the wafer W hydrophobig in the shelf units R1 ind

R3, Yefvel s@MOnARCRETANG LdelReH tHfe AR YehiGhgiRal1ng the
wafer V¥ hetweep the rﬁ@@‘@&é‘ﬁﬁfa@é&@@ﬁﬁéﬁ%&ﬁ%%@k?;k@%m after

substrate 20transfer means MA in the shelf unit R1, and for delivering the
wafet Ve hetweendre ragsfer arm A of the interface station 53 which will

be described later and the substrate transfer means MA in the shelf unit
R2, and an Ehga#ieht Basticnd 35 for PeFBARME2 5afigAméavefthe WafEhe

v in the shelf ol R 8 g ARSI M Aleresad shel e B

including the developing unit D, the coating unit C and
so on are provided with two tiers on the back side of
the aforesaid delivery arm 423, for example, on the
right side when, for example, the back side is seen
from the cassette station S1. That is, two developing
units D1, D2 are disposed side by side in a direction
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 Cl 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 54 side
is referred to as the back side.

Moreover, on the left side of the processing units
U as seen from the cassette station 81, the substrate
transfer means MA which is structured, for example, to

be ascendable and descendable, movable right and left
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101- The aforesaid heating section 431 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, 5and
the aforesaid cooling section 432 is structured so that the wafer W is
cooled to a predetermined temperature By fhounting the wafer W on a
surface of a chill plate in which, for example, a theLto module is
embedded. 10In explanation of the aforesaid developing unit D based on,

for exaanplecklGnb, ivowhich thedumerak4dl denotemaduy, aag-aisin
chuck 442 which has a function of vacuum suction is provided rotatably
insidetie dep proViespitehdeld 49215 Sthectweded bé kBastendalsie
and descendable b%/ a ralsmg}ﬁnd lowering, mechanism 443, and when it

is pSRASTIRT abBve-theup AL, WY FHFRTs BhiveFed 1o ARAnhIEShelt

whigipwillbe, desgribad,later of e aipresaid substiafe frangfer means on the
MA. 20Regarding the delivéry of the wafer W, the wafer W on the arm 451

is dedivered $0 e spi ehecksddd en sheupperrside-of theaup 441,48 seen
which it is relatively raised from its lower side, and delivered from the spin
chudican? sl t@atﬁégﬁﬁﬂﬁ%tm@mﬁévasé@pem@nabgé@eﬁ@é R2 1is

e ST SRR T A RS B

R3 is disposed on the left side thereof, respectively.
It should be noted that in FIG. 32, the shelf unit R3
and the substrate transfer means MA are omitted for
convenience.

As shown with the shelf unit R1 in FIG. 33 and the
shelf unit R2 in FIG. 34, heating sections 431 for
heating the wafer W, cooling sections 432 for cooling
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 thé wafer W between the delivery
arm 423 of the cassette station S1 and the substrate
transfer means MA in the shelf unit R1l, and for
delivering the wafer W between the transfer arm A of
the interface station S3 which will be described later
and the sﬁbstrate transfer means MA in the shelf unit
R2, and an alignment section 435 for performing
alignment of the wafer W in the shelf unit Rl are
vertically arranged in the aforesaid shelf units R (RI,

R2, R3).
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-102 a processing solution supply pipe, and the numeral 446 d(_anotes a
supporting arm for moving the nozzle horizontally. The aforesaid

discharge nozzle 444 is structured 5to include a plurality of supply holes

which are arranged, for example, in a di eter direction of the wafer w,

and the developing solution is discharged onto the surface of the wafer_ wW

on the spin chuck 442 from the discharge nozzle 444, and the developing
solution 10is heaped up on the wafer W by half rotating thge spin chuck

442 so thal 3o ARREHR 6t the AEVAIGpiIAGBRMBN4S lorfeds tructured so

Fur the,coating unit C has almaqst the same structure as the
deve o%’ng Bﬁit%?%v%]érégslﬁl e %éaﬁzn% GhiPE SR HEEHAGE nozzle

444dermpeetirad &0 sYpRly the daveleping sgltion ontg, for exanaple.a - .

point almost close to the center of the wafer W, and the resist solution is
droppéd phtotthe surfabe of thef wafee Xdophe spinheiuck442:remkeided,
discharge nozzle 20444, and the resist solution is spread over to coat the

wafRPH bYFoRfiRg BRedGintIRER BF2 SeChigR0d8R the prdvessihgred so

uni r atally closed. Namely, as shown in FIG. 35, the developing
uni:éél%?tﬁmtgl %kg%%ea%t%%nle% off %ﬁ%ﬁﬁ& SreBY %% VWA BGrtion 447

and-aippeitigtuyall 448 pariiens ESPREiVeSRAHIORS SHCh asihe s ce of &

developing unit D1 and the coating unit Cl, and a delivery port
chill plate in which, for example, a thermo module is

embedded.

In explanation of the aforesaid developing unit D
based on, for example, FIG. 35, in which the numeral
441 denotes a cup, and a spin chuck 442 which has a
function of vacuum suction is provided rotatably inside
the cup 441. The spin chuck 442 is structured to be
ascendable and descendable by a raising and lowering
mechanism 443, and when it is positioned above the cup
441, the wafer W is delivered to an arm 451 which will
be described later of the aforesaid substrate transfer
means MA.

Regarding the delivery of the wafer W, the wafer W
on the arm 451 is delivered to the spin chuck 442 on
the upper side of the cup 441, to which it is
relatively raised from its lower side, and delivered
from the spin chuck 442 side to the arm 451 by the
reverse operational seguences. The numeral 444 denotes
a discharge nozzle of a processing solution, for

example, a developing solution, the numeral 445 denotes
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-103 440 is formed in the wall portion 447 of each section such as the
developing unit D1 at a position corresponding to the arm 451 of the
substrate transfer means MA. 5Furtheinore, air which is rid of impurities,
adjusted at a predetermined temperaturg for example, at 23C as a

coating temperature of the developing s i(l).l ion and at a predetermined
humidity is sent into respective sections which are partitioned off by the
10wall portion 447 and the partition wall 448, whereby these areas have,

so te spraketheiatnosphoteiwhichipadjvistetpeith digh ddearavymeral 446
Namely, for example, in the partitioned processing unit U, for example as

shoRTIRESE . 35SHAREL iriif I5 AL piRAd P el e BT Side

thergg&gggnﬂaggf?osphere collected from the lower side of the
processing unit U'is exhausted to a plant exhaust system, while a part

thereof is intreducesktesnfilterdieyisp 449 and ihe aircieancd bythedittered

device 20449 is blown out as down-flowing air through the aforesaid filter
unit ¥ into ebeti seatipd Ukee afoyesald St Rlddcaded) fohexmple,
a filter for cleaning air, and when a chemically amplified resist is used,

incl e 8REmic Filt &R B hich-An AciiEBShBEnEnti6 tetndving the

ama&afer W, and the developing solution is discharged onto
the surface of the wafer W on the spin chuck 442 from
the discharge nozzle 444, and the developing solution
is heaped up on the wafer W by half rotating the spin
chuck 442 so that a solution film of the developing
solution is formed.

Further, the coating unit C has almost the same
structure as the developing unit D, whereas in the
coating unit C, the discharge nozzle 444 is structured
to supply the developing solution onto, for example, a
point almost close to the center of the wafer W, and
the resist solution is dropped onto the surface of the
wafer W on the spin chuck 442 from the discharge nozzle
444, and the resist solution is spread over to coat the
wafer W by rotating the spin chuck 442.

Moreover, the processing units U are spatially
closed. Namely, as shown in FIG. 35, the developing
unit D or the like is partitioned off from other areas
by a wall portion 447 and a partition wall 448
partitions respective sections such as the developing

unit D1 and the coating unit Cl, and a delivery port
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components in the air such as an ammoniacal component and an amine is
added, a suction fan, and so on. 104- Further, the aforesaid filter device
449 includes an impurity removing section for removing impurities, a
heating mechanism, a humidifying mechanism, a feeding section for
feeding the air, and so on. 5When the cti%rgically amplified resist, for
example, is used as the resist solution, it IS"Tnecéssary to remove the alkali
component because a catalytic reaction due to an acid which will be
described later is inhibited if the alkali component such as a trace of
10afthodia ikeGBEd inithetdicanaine avineigenetdtedddneactialsection
coatirlll%g?uches the acid qn the resist surface to deteriorate a shape of a
kel

8 T8 14 PreveéMt tidralRaPeSHBARENt from

pattern.

getiing: P s dRRIORIRY prRcessind AlMosRNerg.ang Lhence (he

processing unit is spatially closed to prevent an entrance of the Aikair anster
compeaent fIAm the outside by using the chemical filter. The aforesaid
substrate transfer means MA is the same as the one shown in, for
example, Fl&t oBermPE@intarfacedtatdn 58 is dohretiadnpextio tee ,
processing station 52, and the aligner 54 as an exposure section for
expggigstqﬁg(%lvﬁgr & &F AR FiIh SRR HREYS RBonhedtie8 ¥R € /
back sidesef the interfagetaton SRphe inferfacestation §3.25/ngludes a
shelf unit R4 in which CRP process stations
solution and at a predetermined humidity is sent into
respective sections which are partitioned off by the
wall portion 447 and the partition wall 448, whereby
these areas have, so to speak, the atmosphere which is

adjusted with high accuracy.

Namely, for example, in the partitioned processing
unit U, for example as shown in FIG. 35, a filter unit
Fl is provided to cover the upper side thereof, and the
atmosphere collected from the lower side of the
processing unit U is exhausted to a plant exhaust
system, while a part thereof is introduced to a filter
device 449, and the air cleaned by the filter device
449 is blown out as down-flowing air through the
aforesaid filter unit F1 into each section.

The aforesaid filter unit F1 includes, for example,
a filter for cleaning air, and when a chemically
amplified resist is used, includes a chemical filter to
which an acidic component for removing alkali
components in the air such as an ammoniacal component

and an amine is added, a suction fan, and so on.
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(Chilling Hot Plate Processing station) 406 for heati_ng and thereafter
cooling the wafer W are provided in -105 multiple tiers and the transfgr
arm A for delivering the wafer W among the shelf unit R4, the shelf unit R2
of the processing station 52, and the aligner 54, and is structured to
deliver the wafer W between the 5procesging station 52 and the aligner 34
and in the station 33, to transfer the wafer W after exposure to the CHP
process station 406 with a resolution reaction of the resist being inhibited,

\nighaslog HaaEsing o B e esqvin o hefesitand e

10cooling processing for stopping the Tesotut

perfoifedi ty PearpianRiionefiafaxammle PLa layaut 0 %’Ueieéﬁa%% a
station 53 like this, the shelf unit R4 is provided, for example, on'the e_t’
sidéemiehnforiseRampia the backdidé £ seen fﬁ@ﬁh’dﬁlﬁi@ﬁege staliging
Si, and on the right side thereof, the transfer arm A which is structured, for

exdipie Hobe fcreedid dnd Meshaabrn thavabRaright and left and

back and foyth. and ot le arqund a vertical axis is 20provided. _ The
aforesaid fgﬁ%np%%ésg geg%ﬁagg%}fnaﬁl 8y dreéiajﬁ?ﬁésag'sh%% iframple,

FIG.S6AstedFI@s 36Re il plateASLAs i Reating sectign dat QE}] g tpe
wafer W and a chill plate 462 as a cooling section for cooling 25the wafer
W Fenprteessing addiMittrampopieginoatause 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 is the
same as the one shown in, for example, FIG. 23.
The interface station S3 is connected next to the
processing station 52, 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 $3. 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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port 460 formed therein, in which the wafer W is first mounted on the hot
plate 461 to be heated to a 106 predetermined temperature (FIG. 3611),
then, the wafer W is lifted from the hot plate 461 by, for example, a
projecting pin 463 and the chill plate 462 is moved to a position on the
lower side of the wafer W by a 5transfer ns 464 to deliver the wafer W
to the chill plate 462 (FIG. 3613, FIG. 36C), and thereafter, the chill plate
462 is moved to a side position of the hot plate 461 with the wafer W
mounted thereon to cool the wafer W to a predeteimined temperature

(FIC 560)P THuS 1§68 M alifg tirh& 3 86fFoIREh AthEcde lidery iofehei ng
f h late 461 hill plate 462 in this unit,
ooy o o A R ufehor (h B PRl Brionits 2

thereby preventing an ov e structu

the edmelas thabobiei supsirale asiermeans WhEXHE X264, and
15arm 456 for holding the wafer W is one and that the arm IS !
struéfiréd 13166 Wievhile inlthbidirectidrhef amdrgemenialibe sassattes
(the Y-directian) of the cassette station Si. For example, in the transfer

armPA, 8 FOtatig diiv8 §&efor? 455 R &vible hievrex g6itle0iailia5 T he

G saiied ndhe Y dicign wiepy e A g stueedo

be movable in the X- and the Y-di

destérdabie, anbreiatabie-atound thevericakays.Marepyer the repct ion

interface station 53 is spatially 25 closed. Namely, as shown in FIG.
and¥iG-38, 19§ paritenéaoffidn bierdreamby a walbportign dZbcess ing

andfﬁge@gggfgggggggfgﬂge%gggﬁggwgﬁwg%nthe resist and the
cooling processing for stopping the resolution reaction
of the resist are performed.

In explanation of an example of a layout of the
interface station S3 like this, the shelf unit R4 is
provided, for example, on the left side when, for
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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107 471 at a position corresponding to the aim 456 of the transfer arm A.

In the interface station 53, the filter unit F2 which includes, for example, a

filter for cleaning air, 5and when the chemically amplified resist is used,
includes the chemical filter to which the acidic component for removing

alkali components in the air such as the gggmoniacal component and the
amine is added, the suction fan and so on'is provided to cover the

10upper side thereof, and similarly to the processing unit U, the

atmosphere collected from the lower side of the interface station 53 is
exh&FREE 16 THE- PRt ERREBE syiar, WG a fdntheredfémintrogeced fer w

to a filte ice 473, and the air cleaned by the filter 15device 473 is
blow{ngogga%;é§§wgﬁ ‘%i%élgir?%%‘éu@%ﬁ?eeaf}o‘?ésd?d’fnteﬁ%iﬁxzamd@ach

sech ject hepfgrgsaigditer dgvi 73,ncludes an Impurity removing
sec?i?r:bfjoﬁemoﬁn% the impuétliqeas, g%%a%ﬁgir#e&iﬁts%,% urhfiifngEe to

mechapisd,td teeding 2Bsectiowdar feedingaar andsqqr<ang;thys the air
which is rid_of the impurities, adjusted at a predetermined temperature, for

exa%@%@%cﬂe?a&%#&&ur@th@gﬂ@vmgm ofatferegolufionthe chill

reaglional the Jegistie InRled nhal gey 25formation dogs, ot oceur
chill plate 462 is moved to a side position of the hot
plate 461 with the wafer W mounted thereon to cool the
wafer W to a predetermined temperature (FIG. 36D). Thus,
the heating time is controlled by the delivery of the
wafer W between the hot plate 461 and the chill plate
462 in this unit, thereby preventing an over-bake.

The structure of the transfer arm A is the same as
that of the substrate transfer means MaA except that an
arm 456 for holding the wafer W is one and that the arm
456 is structured to be movable in the direction of
arrangement of the cassettes (the Y-direction) of the
cassette station S1. For example, in the transfer arm A,
& 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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adjusted at a predetermined humidity is sent into the interface station 53.
-108- Further, in the interface station 83, a partition wall 474 partitions
an area in which the shelf unit R4 is provided from an area in which the
transfer arm A is provided. In the partition wall 474, a delivery port 5475 of
the wafer W is formed at a position corrgspending to each carrying in/out
port 460 of the wafer W of the aforesaid CHP process stations 406, and in
this example, the carrying in/out port 460 and the delivery port 475 are

strugtured o pe freely, apened 10 and closed by shutters 465 and 476,
respectiv%l%, gng ?hsej}fﬁn%?nrb STTHE BRAMH AGsitdt6f HdsHiters Bethe

4761g gaptrelled,byacontrolling section 477. Next, the operational
sequence of the above-described embodiment will be explained. First, an

15automaticntrdvisterinvbet ftaan eperatoshcardes thecassette A22n it 72
housing, for example, the 25 wafers W onto the cassette stage 421 and

the WAREPWARIHGES Ut thE Eas¥@mPA2) bi tHelddlivenfaka' dSanirey air,

pla i elivery sectian 434 in the shelf unit R1 of the 20processing
staﬁﬁdgﬁ}.gggT Yéewa ereWFsat?gﬁ’sfnggi Bé Wk ot dfthelsiginate

transferragass Mie-*dhehydrophebicsaction 4%%%}{‘%?1 elg%:iiéf' Rthe
substrate transfer means MA -> the cooling section 432 of the she finits

R - BRI REbtrdfe transfermegnaMiat the caglingamitC; and pitep the
surface of the wafer is made hydrophobic, it is cooled to a predetermined
tem%&ﬁﬁuﬂ?&ﬁ&?-ﬁﬁyonlacal component and the amine is added,

the suction fan and so on is provided to cover the
upper side thereof, and similarly to the processing
unit U, the atmosphere collected from the lower side of
the interface station S3 is exhausted to the plant
exhaust system, while a part thereof is introduced 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 of 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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subjected to temperature adjustment, and coated with the resist solution
at a predetermined temperature, for example, at 23C in the coating unit C.
The wafer W which is thus coated with the resist 5solution is transferred
by the route of the substrate transfer means MAthe heating section 431 of
the shelf units R -> the substrate transfer gyggans_MA-4 the cooling section
432 of the shelf units R to be subjected to temperature adjustment, and
subsequently 10transferred by the route of the substrate transfer means

MAthe deliyery,section 434 aof the shelf ynit R2 -> the transfer art A of the
\é‘%%ﬁ%ﬁﬁe Jéﬁllgﬁere 34 f%tﬁéf%n?ﬁo%eﬁ e AarePw &itdars ition

interface station
expesire is rangiepregdnlatheyodteof the aligner 34,4 the transfer ar

A of the interface station 33 -4 the CUP process statlrgn 1%6 %P t%a:(g%sh%ﬁl@ R4
unit 4, perorhicheid isffirsmheateste @ pradetRimined iempesaiyresen then a is
hot plate 461 of the CHID process station 406 and thereafter cooled to a

20pRiYeSifled empeRatubs B ifciemll wrid 4687 fo be sisjected o port

temperatyy justment. Qn this occasion, since the partition wall 474
partitions tfe%%%s%é?gﬁjf”\ X e Oerdﬁ?fg pPocesRSdn-a86, the shutter

465@m%aw5§§t@m2w3@ﬂgW@C*&W%’Mﬂf‘:%&\‘és jgnsieed

and the shutter 476 of the delivery port 475 which corresponds thereto are

firstWperedio ahnsies thed weder\do ditPheprocess stations 406, and
in this example, the carrying in/out port 460 and the
delivery port 475 are structured to be freely opened
and closed by shutters 465 and 476, respectively, and
the timing of the opening and closing of the shutters
465, 476 is controlled by a controlling section 477.

Next, the operational sequence of the above-
described embodiment will be explained. First, an
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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plate 461 of the CHP process station 406, then these shutters_ 465 and
476 are closed, and subsequently, predetelmined processing is performed
on the hot plate 461 and the chill plate 462. Then, the shgtter 465 of 5the
CHP process station 406 and the shutter 476 of the partition wall 474 are
opened again to deliver the wafer W_to theytyansfer arm A, _and_ thereafter,
these shutters 465 and 476 are closed. The present invention is
characterized in that the 10temperature of the transfer area of the wafer W

which js from the aligner S4 to the heating, section (the hot plate 461) for,
perféprr%ﬁué) %éﬁ?a%ﬁ%%?gge%rsﬁ]%uolf?hea&%ﬂﬁ% acﬁ@ﬁiof:ﬂ_ﬁ@‘? skigth
adjusted atsich@ m%%gé@téh%E@%@%%ﬂEW%f eﬁ%'rﬂ“%rkatu]re, for
15reaction of the resist is inhibited and dew formation does not occur, for
exampknpl eboettl (G 10 15C. tHerefore; imthisaexample, the

temperature inside the interface station S3 is adjusted at 10C to 15.C, and.
the CHP prof&s&haisn0ehd hovice dihgrleane tehtwiade Siam())rrsslst
Ine tion of .the.chemically amplified resist, as shown in FIG. 40A to
FIG?%}C?@% é;nrejsilsst Fﬁc?&ge%seg gnsélc ir)é's %%1%%“5%&?5 c&%‘ﬁoﬁe‘rﬁ?&r ate
protectiviesoredpri@2qor auPPsessiRg disselutign okthe; hasig %?reé':“ Bk

in the developing solution, and a photoacid generator 483, and has a

propgihatmétentRe-arezhie badgposad ds expasstbwithasmallua — the
amount rglaf_ exposin _ener%)é. With this kind of resist, for example as

shoWi T ERY. 5K TP Rcia b 4a€ gERErafdP rbnimEtshdoderd benerator
483§UE¥@9§@@’@9dé@ﬁg@@?&&?émgggugtment, and subsequently

transferred by the route of the substrate transfer
means MA —> the delivery section 434 of the shelf unit
R2 —> the transfer arm A of the interface station S3 —
the aligner S4 to be exposed.

The wafer W after the exposure is transferred by
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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5FIG. 40B, the acid 483 cleaves the protective group 482 from the basic
resin 481 to make it soluble in the alkaline solution by using thermal
energy by heating processing. Next, the acid 484 cleaves another'
protective group 482, and hence this reaction occurs 10like a_chaln
reaction. Subsequently, this chain reacti@n ¢s stepped by coolln_g
processing, and thereafter, as shown in FIG. 40C, a predetermlned_
pattern is formed in developing processing by removing an area which

bec olyble it kadi gailg' chain,reactign. In FIG.
4OA%:§§F§I§. %fl%dc,?r:fehr%ﬁe?admi is gé;%%s%%%?ﬁ%gn&ﬁgrél%% I|ls§ ese

resisthand ¢me ntfterakdB74is & mask enywish) a&ﬁ@%ﬁ%@%@@ﬁ%@%‘, is
formed. In the resist like this, since the acid 484 which 20is gener_ated y
the BXSUitreERiNgE apaeslpststheFedslutien feautied (the rehetidmaef plate

leaying th ectiv up 482 from the basic resin 481) progresses
S B A S Bas e SThoLGh the IBEhesE RSSIBRAFEREVERS of

prograssingsnsed afdhe 2bresoltion feaction d&?eengﬁx%fgéh% 476, of the

temperature, and progressing speed becomes considerably Siow at

temperatireiwhichad lowier gharr eoanp terepe e erangAt il 2 ssehid
temperature as does not cause dew formation, for example, about 10C to

15Cya;ﬁ§1Wmﬁgsﬁgﬁbégﬁﬁg&ﬁer arm A, and thereafter, these
shutters 465 and 476 are closed.

The present invention is characterized in that the
temperature of the transfer area of the wafer W which
is from the aligner S4 to the heating section (the hot
plate 461) for performing facilitating processing of
the resolution reaction of the resist is adjusted at
such a temperature that the progress of the resolution
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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inhibit the progress of the resolution reaction. Therefore, by transferring
the wafer W after the 5exposure through the transfer area the temperature
of which is adjusted at about 10C to 15C, as described abqve, to‘the hot
plate 461, the progress of the resolution reaction of the resist d_urlng the
transfer can be inhibited. Incidentally, the tgason.why a 10cooling
temperature of the wafer W in the transfer area is set so as not to cause
dew formation is that ununiform resolution progress ar?d de\_/eI(()pr)]lng Il%e
wid LQESMI glye cid 484 at the interface with the resist (the aci
neat?the Slfrlga&ceé%g%ggo 'being 15absorbed into the resist solution if dew

water adhefes o teisuriabedidire water W,  £dierexiPisS @8 oun in
the heating processing is performed by cleaving the protective group 48

fronf tHe: reki 48 2By Ase dciéiB4ion mr:]umlyﬁez 4ﬁtﬁ_thﬂlaogt$5;coacid
rocess station 406 to make it soluble in the alkaline solution, an .
gooﬁr?gn SFC?(%e%lsfin%%é pgﬁoﬁ?f&??dl&%p tRPEn&iR sEsdBReh thRsciflibown in

plate #462. 7bie walge\Wawhighds iusgeessegin a Zopredetermined | - o,
manner in the CHP process station 406 Is
from the basic resin 481 to make it soluble in the
alkaline solution by using thermal energy by heating
processing. Next, the acid 484 cleaves another
protective group 482, and hence this reaction occurs
like a chain reaction. Subsequently, this chain
reaction is stopped by cooling processing, and
thereafter, as shown in FIG. 40C, a predetermined
pattern is formed in developing processing by removing
an area which becomes soluble in the alkaline solution
by the chain reaction. 1In 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

progressing speed becomes considerably slow at the

temperature which is lower than room temperature and at
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transferred by the route of the transfer arm A of the interface_ station_ 83the
delivery section 434 of the -113 shelf unit R2 of the processing station
52the substrate transfer means MA - the developing unit D and the wafer
W undergoes developing processing in the developing unit D ata
predetermined temperature, for 5examplé lat 23C as the coating _
temperature of the developing solution. Subsequently, the wafer_W is
transferred by the route of the substrate transfer means MAthe heating

sectigr43% ot fnits @@e&gggtr%&m&r ngfgr (%r%%ar#sg MAthe,

r n, for
cooling section 432 of the shelf units R -> the substrate transfer MR&AS™

MAthe atgfilery saotion 484°0f the shetCunitR1ide dalivesy 8iMid3:inhie to
which the wafer W which is temporarily heated to a p.redeteLmln(_a‘d
tempBtaitietarddn E5tAER $6BRE ©f redeteanimbdtiemperatuce ison .

inal cassette 422 through the

b N e PR

suca%g%ﬁﬁ%éemﬂeéhﬁﬁeﬁﬂgyé§ﬁmﬁkéﬁ48&@&:¥F@e¥é%ﬁé¥a%@1e of

then transferred by the route of the
which is adjusted at about 10°C to 15°C, as described
above, to the hot plate 461, the progress of the
resolution reaction of the resist during the transfer
can be inhibited. Incidentally, the reason why a
cooling temperature of the wafer W in the transfer area
is set so as not to cause dew formation 1s that
ununiform resolution progress and developing line width
occur due to the acid 484 at the interface with the
resist (the acid near the surface thereof) being
absorbed into the resist solution if dew water adheres
to the surface of the wafer W.

Here, in this example, the heating processing is
performed by cleaving the protective group 482 from the
resin 481 by the acid 484 on the hot plate 461 of the
CHP process station 406 to make it soluble in the
alkaline solution, and the cooling processing is
performed to stop the chain reaction on the chill plate
462.

The wafer W which is thus processed in a
predetermined manner 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



10

15

20

[\
U

vacant hydrophobic section 433 - the vacant cooling section 432 of the
shelf units R1, R2, R3 -> the vacant coating unit C -> the vacant heating
section 431 of the shelf units R1, R2, R3the vacant cooling section 432
250f the shelf units R1, R2, R3 -> the interface station S3, and the wafer
W after the exposure should be transferréd 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

vacash bidting section 431 ohtheshetamits Ry, R RIPhe yacast ggeling
5section 432 of the shelf units R1, R2, R3 -* the delivery section 434 of

the SHEHSUHIERE AtEBRAAG 0 BRaddVMAe mbodimentetelwafonyV aftét D,
the ex 8s%ﬁaeis trgnsferred to.the heatin% section through the transfer

area Which IS c886 10 "L 08NS A %2 nt At tRROPmBEGT B84 AG in the
occwewaifaﬂﬁ@%p@%ib@ctoaerﬁgga%@geﬂ%qiggﬁﬂtg of deel\_;efgirng for
c in the al S48 S

line width. That is, the wafer W which is expose aligner

transfeaeg e theheathig sestion éhreugit apedeinpaingd draasker areg
but the 15 time required for the tranfer of the aligner S4 -* the heating
sectPRYELBRBAL, SRR the.resolution reaction of the resist during

the transferdourgt%:eessgs e extent. On this occasion, the

tq the almost s
temperature of the trlar?écf%hoé%rl%% is’ &%:%Tolfgdjts SHERBRESEER I B d e

formaliofte of the substrate transfer means MA — the heating
section 431 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
delivery section 434 of the shelf unit Rl —> the
delivery arm 423, in which the wafer W which is
temporarily heated to a predetermined temperature and
then cooled to a predetermined temperature is returned
back, for example, into the original cassette 422
through the delivery section 434.

In the processing station S2, the wafer W is
successively sent to the delivery section 434 of the
shelf unit R1, and then transferred by the route of the
vacant hydrophobic section 433 ~> the vacant cooling
section 432 of the shelf units R1, R2, R3 — the vacant
coating unit C —> the vacant heating section 431 of the
shelf units R1, R2, R3 — the vacant cooling section 432
of
S3, and the wafer W after tlie exposure should be

transferred by the route of the vacant CHP process
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does not occur on the wafer W, and since the progress of the resolution
reaction of the resist is inhibited at the temperature like this, the progress
of the aforesaid resolution reaction of the wafer W is almost 25 inhibited in
the transfer area. Therefore, when the wafer W after the exposure is
transferred to the CHP process station 4Q6 yvhich.is a next process in this
115 situation, the resolution reaction of the wafer W when transferred to
the CUP process station 406 progresses to the almost same extent. Thus,

since hgating p ssipg.is perfor for the wafer W of the same
SConditﬁ)%ﬂgtglal%i(gcr‘ﬁeeé,lE[hE% o%gerrgsolhlﬁl&ntr&%tidﬁlp%?eé’s’é‘éﬁ% tRee

almast samenexdentalgg,in t{}g@gﬁﬂﬂ@g{}(&:ﬁ;ﬁi{lg variations. in
developing line width can be suppressed and the u%ﬁ%ﬁ% gf é)ef‘\)/e%ﬁng

line Wits eap egerszaickdnl GRUrthehdn this exampleasingg (e CHR L 431
proce(%s station 406 is provided in the interface station 53, the transfer

area’dt the%IiGRE! -S4 W HeshddingRectiBR ishditie thesintartacestatiany

3. Heie, fanpedy gEME pletiace station 33 s comparalively 15smaller

than that of the processing Station
alignis Bikrerthedwating seation Becqmes Qﬁ&!‘ﬁ'%ﬁ%hf?&gt IS

advantageous to fill this transfer area with an atmosphere a justed with
high accurd§ahe démpefaeuretan dalinovislitynitb 2Awhish e eRiMSIRG -
terms f)f cos{g Moreover, in the interface station 53, since the partition wall

474 BEftitons i FERATS Do dess AR 206 aAd e trresferearni Agfrom

T B B AR BB B
such an extent that dew formation does not occur, which
makes it possible to enhance the uniformity of
developing line width. That is, the wafer W which is
exposed in the aligner S4 is transferred to the heating
section through a predetermined transfer area, but the
time required for the tranfer of the aligner S$4 —> 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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station 406 in terms of temperature, which makes it possible to facilitate
temperature and humidity 116 adjustment in the interface station S3.

In the present invention as described above, the shelf unit R4 which
includes the CHP process stations 406 in multiple tiers may be provided in
the processing 5 station 82, as shown in He. 4171In this example, the
aforesaid shelf unit R4 is provided on the right side of the back side of the
substrate transfer means MA as seen from the cassette station Si, and the

shelfdivieR2iisrprovitled naghadeftside theseefi and &S LATYRIYEH SP when
that the wafer W is delivered by the substrate transfer means MA between
the SHAPGHRIRSAntRA I CHR !t tPEQRses sk alefivered betyweer thesses

delivery sgction 434 of the shelf unit R2 and each CHP process station
406 ocfgtr?(‘eﬁgh%?ﬁr?l?§4%%%%eef#[r%ﬂ§fer arflg of feiiRterieatsiatbn 83,

The shelf el iRdyis; orseampipas shawnip EIG, itioped. off from
other areas by the wall portion 481, and delivery p%%ﬁgg aOn% Eé}f afe?me

fornfeeina thé ovallagortidd 48 imes positien geseepansing 10:-20He A+ 5 o
361 of the substrate transfer means MA and at a position corresponding to

the BhP4569F B frandiBrafiRe Bkd SrngelRsheptrted82 and 48Beare

stru b ened and c¢losed by shutters 484 and 485, _
resp%%%%?gzg)lgge%%ﬁc%ﬁ B 'pr%ges%?é?a io%fd@?ﬂé’fﬂ?erldhifileé’ FhRping

incluctesse for ixampiana Héerdepsleaning i yiee e GRSPIAIY  of
amplified resist is used,
developing line width can be enhanced.

Further, in this example, since the CHP process
station 406 is provided in the interface station S3,
the transfer area of the aligner S4 -> the heating
section is inside the interface station S3. Here, a
capacity of the interface station S3 is comparatively
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
f£ill 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



10

15

20

XS]
w

-117- includes the chemical filter to which the acidic component for
removing alkali components in the air such as the ammoniacal component
and the amine is added, the suction fan, or the like is provided to cover
the Supper side thereof, and the atmosphere collected from the lower side
is exhausted, while a part thereof is Thtroddded to a filter device 483, and
the air cleaned by the filter device 483 is blown out as down-flowing air
through the aforesaid filter unit F3 into each 10section. The aforesaid
filteradB AL B8 thcludeshan i eityfremeo\ing: sdetiong®r, removing
impurities, a heating mechanism, a humidifying mechanism, a feeding

section for Fe’éd‘fﬁ&r%féﬁ 8Rd sbRHCArd Husa helERrwhiet ishidof the-he
e R L AR o

predetermined humidity is sent into the shelf

possille t@rprmvgrﬁj_aé@inei@ﬁ@pqasg}t%@rﬁﬂ&%@éatomisc%f%aﬁmcessing
e

20Further, the shelf unit R5 in the interface station 33 includes s
sectfratineRuligle thes tdrawakingthelwafet W ortstandbywheathE e, the
wafer W is transferred from the aligner 54 to the CHP process station 406

of the SHeTrMERE PErd tHPdtfeiRthits PERBHEGdeant ivostibalvthistide

;e B S AR T R R
seen from the cassette station S1, and the shelf unit
R2 is provided on the left side thereof, and it is
structured so that the wafer W is delivered by the
substrate transfer means MA between the shelf units R2
and R4, and that the wafer W is delivered between the
delivery section 434 of the shelf unit R2 and each CHP
process station 406 of the shelf unit R4 by the
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 s
F3 which includes, for example, a filter for cleaning

air, when the chemically amplified resist is used,
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118- temperature that the progress of the resolution reaction of the resist
does is inhibited and that dew formation does not occur, for example, at
about 10C to 15C. The other structure is the same as that of the
5aforesaid substrate processing apparatus, and the structure of each of
the shelf units R is the same as above. 11l this example, the wafer W
after exposure is transferred to, for example, the shelf section of the
10shelf unit RS by the transfer arm A, where it waits for the transfer to the
hot glamlagesf tHeeCEHPegmrbcess statlare406 canchisdansiesresdos; o
predetermined CHP process station 406 by the transfer arm A. Here,
sincE MEPEratte ik e Mdtcedtatldn gompadjesttd 15at sbeutir
10C C, the wafer W can _be transferred from the aligner S4the hot
plateg %é?l?vﬁt t %Iere%%ﬁgr% ?gaa}:%or? SraRPfdlst BB iRmbRBE tRefsbyadded,

enhanging e waiforeity of seveloaing jugcessing 20Next, a@&”l%rﬁé the

example of the present invention will be explained with reference to

43 aAPHEG. 2iidén thissembbdinend, inhieadaiedjiisting thesteneparatire rom
inside the_interface station 33, the wafer W is transferred from the aligner

54 t5'Hfie hO¥platé 546151 RGP REeesdidthion 406 Whilsbegam £ is

whichvie AdlRIed 218 PLedaipeq 2UTREPIYS 1S 2809 SR eSS "W eanea
by the filter device 483 is blown out as down-flowing
air through the aforesaid filter unit F3 into each
section.

The aforesaid filter device 483 includes an
impurity removing section for removing impurities, a
heating mechanism, a humidifying mechanism, a feeding
section for feeding the air and so on, and thus, the
air which is rid of the impurities and adjusted at a
predetermined temperature and a predetermined humidity
is sent into the shelf unit R4, which makes it possible
to prevent alkaline components from getting into this
area.

Further, the shelf unit R5 in the interface
station S3 includes shelf sections in multiple tiers
for making the wafer W on standby when 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

1s provided at a position
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transfer arm A. Also in this example, the temperature

in the interface station 83 is adjusted at such a
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-119- resolution reaction of the resist. In this example, the transfer arm
A which is provided in the interface station 53 for transferring the wafer W
between the processing station 52 and the 5aligner 54 includes, for
example shown in FIG. 43 and FIG. 44, two.arms 491 and 492, and the
upper arm 491 is structured to be an exc E?ve arm for transferring the
wafer W after exposure to the CHP process station 406, and the lower
arm 492 is structured to be an exclusive 10arm for transferring the wafer
W bEFRES@EYLR iR thé brocessiayesationS2ttbehe atigienSén A

gas su .section 409 for supplying the gas adjusted at a predetermined
regr%}rljéoorhtg g%ﬁfe?%h%ct%@%ﬂpbﬁrtéd’ﬁﬁwgﬁnmi§hat dew

atmosp

provigdedhop he 1qupRerside gfthe Lpper arm 491;%3“’ a bartier pIate, 1o ¢4

493 for preventing the gas adjusted at the pre sfermined gt%o Rte

fromi 6Wing ko tehwafes W supRartedien thedowsmarm 492is provided,
under the upper arm 491. 20The gas supply section 409 is in a shape of,

for SEPRSIB2A Hab BAMBER EhbaReched io themmkanfase of mcbadee
tablgt45§c glqlésugace ogtthe rm 451 in a movement direptionéby a
supporting arm 496 s& 858t &2dirduikt ohRfith JUFLES 4B5istolined Satea as
25 plwsdity, 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 setto haVe athis example, the wafer W after exposure is

transferred to, for example, the shelf section of the
shelf unit R5 by the transfer arm A, where it waits for
the transfer to the hot plate 461 of the CHP process
station 406, and is transferred to a predetermined CHP
process station 406 by the transfer arm A. Here, since
the temperature in the interface station S3 is adjusted
at about 10°C to 15°C, the wafer W can be transferred
from the aligner S4 = the hot plate 461 with the
resolution reaction of the resist being inhibited,
thereby enhancing the uniformity of developing
processing.

Next, another example of the present invention
will be explained with reference to FIG. 43 and FIG. 44.
In this embodiment, instead of adjusting the
temperature inside the interface station S3, the wafer
W is transferred from the aligner S4 to the hot plate

461 of the CHP process station 406 while hich

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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-120 enough size capable of supplying air to the larger area than the
wafer W supported on the arm 451. In the gas supply section 409 like this,
the gas, for example, air which is rid of impurities and 5adjusted at a
predetermined temperature, for example, such a temperature that the
progress of the resolution reaction 6f theirégist i5 inhibited and that dew
formation does not occur, for example, about 10C to 15C and at a
predetermined humidity is supplied from a 10filter device 497 through a
gasmemphutiped98ewbeiiehy thé airlie seetsalgonto the wafer W held on
the arm 451 through the gas supply holes 494. The aforesaid filter device
497 includéL al iu R 3BRgvingee ti&# Aarsériovigit imiplpties, s

heai 5 mechani a humidifying mechanism, a feeding section for
fee |E%\%%é‘{§§ and j%)rﬂt?n. u£rn fer Ahe a?(ﬁggéiarbaﬁerfﬁﬁtetﬂ?@?%%iblng

haversenrughisize sapaklenicruenng bedargar ama thag the %Vag?lrtwthe

supported on the arm 492 in order to prevent the gas supplied 20from the

gasasuppiyeseddién frord ideing dato thecamfer SV diedaion the fower M and
492. In this kind of embodiment, the resolution reaction of the resist

hardiy rodréssédBeldiid thdlaidlrich Badjigddddisuenper arm 491 is

s A e e e

by the teanster &k Eagieieethevalitle -1 process station 406,
and the lower arm 492 is structured to be an exclusive
arm for transferring the wafer W before exposure from
the processing station S2 to the aligner s4.

A gas supply section 409 for supplying the gas
adjusted at a predetermined atmosphere onto the wafer W
which is supported on the arm 491 is provided on the
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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W can be transferred to the CHP process station 406 the progress of the
resolution reaction of the resist being inhibied, which makes it possible to
perform uniform processing while suppressing the occurrence of uneven
5developing. In this example, as the gas supplied onto the wafer W,

an inert gas such as nitrogen, a mixed gfg f aifand the inert gas and so

on can be used besides air. Further, the arm 491 for transferring the wafer

W after 10 exposure may be provided on the lower side and the arm 492

for tearsfiamingithe waferiM befofe exposiiyelogn bempravideten the-yppeharea
side, and the gas supply section 409 may be structured, not to be

inteGiAf) atAEhEE 6 Thaw SHEBPATHRA, Bt ot a&arAfely provided to

be 15able tp s onto the wafer W on the arm 491.

Further, thrgneﬁ%lg}i}eﬁ\g/v%?é%ﬁﬁg warer wie t?%%feﬂ%%ewﬁﬂqﬁ%'gﬁle gas.
adjustad akampadsterminegiigmperature Reing: syupplied;therson and the
aforesaid 20example in which the temperature of the transfer area itself is
congdilBtbivry se-cembirredeinewicn edse txpwater W after expastsgipl e,
can be transferred to the CHP process station 406 while further inhibiting

the BH5oTeds GEPRSERGIEGN Fo&ctiol ¥F thy REFQSS51R th& ABowesolution
exatpggecgll%ﬁmgfa%% if}_@gﬂf@psﬁ?g Y J%tl e I(;,keaig £o rolled, but

the progress of the resolution reaction of the resist may -1 65 irﬂﬁ‘fited
by conlrmbingdhe @veeuiief maisiue adheringdanpe wafeWy Namely, o

the acetal-based chemically amplified resist has a property that it requires

a hukidityaarcatut 3 50% frigieesasiogsh Bumtdonvf the wsish abedhéron a

resq#%?ggga gggce 497 through a gas supply pipe 498,
whereby the air is sent out onto the wafer W held on
the arm 451 through the gas supply holes 494. The
aforesaid filter device 497 includes an impurity
removing section for removing the impurities, a heating
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

T A i e e rle e o v o e
vV Go0es not occur whnen the wafer

W is transferred from the aligner S4 to the CHP process

station 406 by the transfer arm A. Therefore, the wafer
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hardly occurs when the humidity is not enough. Therefore, by Iowering the
humidity inside the transfer area to, for example, 20% or less to obtain a

low humidity condition the humidity of which is lower than 10that of the air,

and by making the wafer W wait therein for more than a predetermined

time, the moisture amount adhering to thetWafer W is made smaller than

the moisture amount adhering to the wafer W when it is transferred into

the interface station 33 after the 15exposure so that the progress of the
resolutfoirdectibhant sifeerosisd cao belishidited pangiderablytat ibn 406 the
concrete, it may be structured so that the gas the humidity of which is

adj REWIfiR fter thGicE 9938 EdoRictrRt- the nefadd gratisA 53t being
and {he 20925 supply Sechian 429 As iahoe%%?_% gupplied into ;E'g%mi”terface

m
station 33 or the like, air, an inert gas such as nitrogen,a mixe gé’gl&fft(ﬁ]é

air gnedbesser gagianms oo pahe Lsgde Moreqven in- the kapsel neven

area of the wafer W, the nc GJtemperature control of the transfer area and

the E611tRIAEFtAE moisture amount adhering to the wafer may be

peﬁonnedy;cgg@@wﬂggﬁgg@?cgga%%gmgaS supplied onto the
wafer W, an inert gas such as nitrogen, a mixed gas of
air and the inert gas and so on can be used besides air.
Further, the arm 491 for transferring the wafer W after
exposure may be provided on the lower side and the arm
492 for transferring the wafer W before exposure can be
provided on the upper side, and the gas supply section
409 may be structured, not to be integrally attached to
the transfer arm A, but to be separately provided to be
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.

1 Al s e ey o e I h N R L s
In the above example, the temperature in the

p=

transfer area or the like is controlled, but the

progress of the resolution reaction of the resist may
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-123 higher uniformity of developing line width can be secured because
the progress of the resolution reaction of the resist can be further
inhibited. The CHP process station 406 may be installed not 5only in the
interface station 53, but also inside the processing station 52, but when
the temperature and the humidity irrthe &rd@sfer-area between the aligner
54 and the CHP process station 406 are easy to change, the resolution
reaction of the resist during the transfer 10progresses similarly when the

traristeriirhd lisishafteisyansd herea it ispretarablg o install the, CRP,
process station 406 in the interface station S3, and it is more%r%fgr%%Feeto

instAflkGTetR I aligres Sa fiethdipreeanimventiordeseribeshahoyeean
antié%greﬂceciign film n},:%/ be formed on the surface of the wafer W before
coafing Ihe residt, MRS He HyarophobRSracazsmmee ioidentatly, the

antireflection filg isdprmed vent the reflgction which occurs on the
Iowe%ide of the resist in Zoiéjx?)%sdgrgegwten2 e cﬁ%mﬁgﬁllyrﬁﬁ%ﬁ’éamn

resisemusieth Fofthehdn thespresenbinvention, thesHRstrate i goté%nigaﬁ
to the wafer, and may be a glass substrate for a liquid crysta |sp?ay.:}3\s
dediABEY RHRGE it ortiing td-Bre. preméntinryd-Tinventiorstba substrate is

”a%%%@%%ggglﬂ%y lowering the humidity inside the transfer
area to, for example, 20% or less to obtain a low
humidity condition the humidity of which is lower than
that of the air, and by making the wafer W wait therein
for more than a predetermined time, the moisture amount
adhering to the wafer W is made smaller than the
moisture amount adhering to the wafer W 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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aligner to the heating section with the resolution reaction of the resist _

being inhibited, which makes it -124- possible to enhance the uniformity

of developing line width. (Sixth embodiment) In the embodiment shown in

FIG. 43 and FIG. 44, 5the gas the temperature and the humidity of which

are adjusted is supplied from the gas su&pﬂﬁ hol&s 494 of the gas supply
section 409, but as shown in FIG. 45, an inert gas may be supplied from

an inert gas tank 501 which contains nitrogen and the like toward the
wafdriwhEdomari fomnitivee zef s Y USi < hplighqgabisipplys Beles dblaste

ports) 503 of a gas supply section (top cover) 502. The blast ports 503 ‘
may 5E Provi i SREFRWR BIB9S 88 Torspbfd Teamlstajrerofisection

tweezer 1, and may he provided shown.in FIG. 46, to correspond
15to%Z§e c%ﬁt%e%v i EGﬂlcs t %nsh%%e%g‘f%%%v?/gfe%'w.l lt§é1ng structured like

this, it is prevented thadthe syeralysis-qf s rephy aggyrs.dus tomgistute in, .
air during the transfer of the substrate coated with the resist, and that the
pattemlresoutibhés 20influénced bytbaingnnitad Withtoxg/pes inieide the
atmospheric ajr. Incidentally, the temperature and the humidity of the

inerPIESAAS HIc St atSehoviiih FiBens Bhe lienrgrature and the

humidity in the transfer area between the aligner S4
and the CHP process station 406 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 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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I.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 125 the gas can be supplied efficiently. The disclosure of
Japanese Patent Applications N0.2000-24221 filed February 1, 2000,
N0.2000-38509 filed February 16, 2000, Nd*2000-1375009 filed May 10,
52000 and N0.2000-133304 filed May 2, 2000 including specification,
drawings and claims are herein incorporated by reference in its entirety.
Althpagis dhiyesome exkeamptary enbodimdtsmof this diventoa hepe Hgen ine
descriped in detail above, those 10 skilled in the art will readily
appf’é%%*i@d that many modifications are possible in the (Iaxem;;ll_ary .
embodi ts without matetrially departing from the novel teachings an
adva&%ggggl o?tltfg%né% |§ri. Accordingly, all such modifications are

intended tore ncdudashuitnindae 1536908 ofthisdavention, 126,GIAIMG |

1.A substrate processing apparatus, comprising: a cassette station

includiey @anotiing-segimnedmire and the humidity of which are
adjusted is supplied from the gas supply holes 494 of
the gas supply section 409, but as shown in FIG. 45, an
inert gas may be supplied from an inert gas tank 501
which contains nitrogen and the like toward the wafer W
on an arm (tweezers) 491 through gas supply holes
(blast ports) 503 of a gas supply section (top cover)
502. The blast ports 503 may be provided, as shown in
FIG. 45, to correspond to the shape of the tweezers 491,

and may be provided, as shown in FIG. 46, to correspond

to a circule which is the shape of the wafer W.

Being structured like this, it is prevented that
the hydrolysis of a resist occurs due to moisture in
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

Further, the inert gas is supplied as described
above when the wafer W is transferred from the resist

coating unit to the heating processing unit, so that
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which a substrate cassette housing a Plurality of Ssubstrates 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 10the delivery means; anai?a% int€rface station for delivering
the substrate between the processing station and an aligner for subjecting
the substrate to exposure processing, wherein the interface station
incltibies gareacton bEinkilitinyisedtierf forqiesforming processing of
inhibiting prﬂgreﬁfs of a resolution reaction of a resist for a substrate

e

coated with e PeSISLARPSHRE TARPRASRIT BleSitbcdiiMg Saiibans
inclyde 2l Osection, f ing.the,su processed in t

oo B Seoton LU kol o8 Caadlanoy he Tads
a cadlngisewiondargoalieg the substiase heatrdiin 1Re beating.geqHion tpg |
inhibit the progress of the resolution reaction of the resist, and a
deveidfing o dtssaRdectiod Iorpefiblmihdiegating ROESsing-afialing

develo in% solution for the substrate. 127 2The apparatus as set forth in
clafPECt ication, draw:mgs and claims are herein

incorporated by reference in its entirety.

Although only some exemplary embodiments of this
invention have been described in detail above, those
skilled in the art will readily appreciated that many
modifications are possible in the exemplary embodiments
without materially departing from the novel teachings
and advantages of this invention. Accordingly, all such

modifications are intended to be included within the

scope of this invention.



wherein the reaction inhibiting section is placed near the aligner. 3.A
substrate processing apparatus, comprising: 5a cassette station including
a mounting section on which a substrate cassette housing a plurality of MCSLLP
substrates is mounted and a delivery means for receiving and sending the
substrate from/to the substrate cassetté #founted on the mounting section;
10 a processing station, connected to the cassette station, for processing
the substrate transferred by the delivery means; and an interface station
fordeliverng the substrate between the processing station and an aligner
for 15subjecting the substrate to exposure processing, wherein the
processing statichtetniprisese adveating septior fot heatingthe éxposed
substrate to progress a resolution reaction of a resist; 20a cooling section

for coolin@tﬁéamﬁtéfe ﬁé&ﬁéﬂqﬁ t%ﬁé&%cﬁoﬁ?&%ﬁ?t@ecuon on
progless, otthe reselution reaction,of the,resist and, ;.- ,81PpPING, £

processing section for performing coating processing of a developing

solgtipr foradbe 25sybsteaterand a nd whesein the infertacestation is

cooled so as not to cause dew formation on the substrate to inhibit the
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; 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
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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MCSI.LP 128 resolution reaction of the resist. A substrate processing
apparatus, comprising: a cassette station including a mounting

section on which a substrate cassette housing a plurality of substrates is MCSLLP

mounted and a delivery means for receiving and sending the substrate
from/to the substrate cassette maounted ér the mounting section; a
processing station, connected to the cassette station, for processing the
substrate transferred by 10the delivery means; and an interface station for
deliveringithe substrate-betweenghke pfocessingrstatiGrniand an aligner for
subjecting the substrate to exposure processing, wherein the interface
station comhgiTsesta RB&tINT B5<etfibn oM HeatingtHe BRpELET sdtfstraté cd
to Kﬁ;é%qfre%% grgﬁgluyl%r% r_eaction _of aresist, _vvherein the processing

station comprises: a cooling section for cooling the substrate heated

3. L substrate processing apparatus, 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; 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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in the heating section to inhibit the progress of the 20resolution reaction of

the resist; and a developing processing section for performing coating

processing of a developing solution for the substrate, and wherein MCSLLP
the interface-station is cooled so as not 25to cause dew formation on the

substrate to inhibit the resolution reactiog ®f-he-resist. 5.The apparatus as

set forth in claim 3, further MGSLLP 129 comprising: a gas supply

section for supplying a gas having a humidity lower than air to the

interface statign to- make amameuntef maisture adhering to the substrate
5when the substrate is transferred to the heating section smaller than an -

ambunt oPmeisturembering 1o v sulgsteate aftet expostpeiprising:

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 cassectte
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



MCSLLP

- 129 -

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.



