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a resist pattern forming system built by combining an exposure
system with a coating and developing system. Fig 11 shows a
known resist pattern forming system of this type disclosed in,
for example, Patent document 1. Referring to Fig. 11, a carrier
10 holding a plurality of wafers W is delivered onto a carrier
stage 11 installed in a carrier block 1A, and then a transfer arm
12 transfers the wafer W from the carrier 10 to a processing
block 1B. The wafer W is delivered to a coating unit 13A
installed in the processing block 1B. The coating unit 13A
applies a liquid resist to a surface of the wafer W in a resist film.
Subsequently, the wafer coated with the resist film is carried via
an interface block 1C to an exposure system 1D.

The wafer W is returned to the processing block 1B after
being subjected to an exposure process. A developing unit 13B



10

15

20

25

30

35

2 subjects the wafer Wto a devel opi ng process, and
then the wafer Wis returned to the carrier 10.
Indicated at 14 (14a to 14c) in Fig. 11 are shelf
units including a heating unit for processing a wafer
by a predetermnined heating progess, a 5 cooling unit
for processing the wafer by a predeternined cool i ng
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lots under dlfferent processing conditions. In such a case, a
complex carrying program must be prepared for each type of
the resist film when the coating unit, the heating unit and the
cooling unit are installed in the same processing block because
the different types of resist films are formed by using different
units and are carried along different carrying paths. Since
carrying programs to be produced according to the carrying
schedule are originally complex, work for producing a carrying
program for each of desired resist films is very complex and
troublesome and such work is practiéally impossible.

When units including the coating unit, the heating unit
and the cooling unit are installed in the same processing block,
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| Although studies have been made on a multilayer system
in which a coating area and a developing area are formed in
25 different layers, respectively, to simplify constitution by
reducing carrying systems, and to simplify a carrying program,
nothing is mentioned in Patent document 2 about such
improvements.
Patent document 1: JP 2004-193597 A _
30 Patent document 2: Jpn. Pat. No. 3337677

SUMMARY OF THE INVENTION
The present invention has been made under such
circumstances and it is therefore an object of the present
35 invention to provide techniques for forming antireflection films

over and under a resist film, capable of reducing necessary
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space. Anot her object of the present invention is to
provide techni ques capable of dealing with either of

a case where an antireflection filmis fornmed and a

case where any antireflection filmis not formed and

of sinmplifying software. 5 A goating and devel opi ng
system according to the present invention includes: a
carrier block for receiving a substrate carried

tdpEae.o0 Bynathear obgect afptheepsesgnbl ionleritbon is to provide

roce str t ransf nred ther o from
REeARIALER  Erp BHPE A RAIRE W Sy & el Wiere an
canbmheflsuhehrﬁtra |safonmedréadea tdasé(v\il!@erfe)larﬁ,aeh)th’fwle&:tnon
st.r at 0 _an recel vi ng a
TS is R IeroRBoARaNY SirdbRiNa sEfvAeEm, ang -
ret ur nlm@otahmg sk tegedo ping hqspemeaebﬁdlrtd @@ltHeOpresent
ﬁastratetoa gﬁ rocess and bt ¢
SPReBEln (RS Tht fariar. ek PO r TR aSiRs o yibstrate

mmm theréte wamer t&rrlékoﬁkpra\bééﬁln@l @]otltlb?‘ol%rocessmg a
ural. i

Riftistig antranstestad "istatts o hdyerdiandblock 't form

dfﬂwebqntngduwy b Pegiek fHG o:cﬂthtehgubstr@tiaer@h%téﬂfatce block
| ocks, the plurality of filmformng unit bl ocks

Pécgaarsuagl R | ts[aﬁ’ﬂcF‘PJdéna eXRAsUTer SYissemppiepalying a
%Bstrét@%&d@ss@@mw Blﬂeaekb%!_lﬁefﬁ%t%tmtﬁné returnlng the

stra ui d-,pr unj{t blo
a%ﬁ? Eeat cﬁéﬁ‘n 95&%%'59 Eﬁosls L. FEPI Yy tEﬁ substrate to a
atdveleipiagt bﬁdlﬁcéﬁ :art?ht@ %kﬁgﬁ%ﬂe&:?h@esﬁ@wtﬁah@ bréeégsed by -
is applied to strate
|t‘ﬁ$n “devslotiby fioGast ol Ehe FarmapaPlac avbesRizan) the
dﬂds@tﬂn & %1 oleqr {yhpeoam?cgm?ﬂtgleééltaﬁgang,éfednﬂ EHSmchgmmg unit
ra r e
OCKE % 'L?cgiercgt‘-@ 'E) ] Bf"gtﬁedﬁﬁﬁ O iNe: KNIt oGHepuUt ON
fthé Fidt ﬁornﬁmgwlmgal@@kts fmrtﬁ@mmwagti &mﬁmqwdrmmg unit
sub strate ting uni or heating a

ion t qqea
iﬂ@§ Pattac CEé’cﬂl'ﬂg ayrs Indrdeoal li'%B' reshst epPdying unit
HldcR CHHFYI BPpIEARS fapf I‘F@UW' Nesfst SURST It esuBé’lfFate, a
?ne t 0 anot her of th ﬂu} rocessing units and 30
i ids RY P RESSIMG urﬁhﬁvl qrrg ¥ingGs @aghegnis@ solution for

lfaehud.lgngan tdrﬂﬂﬁéﬁécﬁbﬁgﬁfﬁm \toa aM3uBi3t Pa i A5éfioRee the liquid
transferred e unit

SRR (APl e sabEednh a Hiwidaerareena unit
Qﬁbtkerf@& oclO Iy iRg ta ceneasieand dAutidie yairt RIepksg an
Ao BN BrnES 2 UDRE daAtier ae dipard DRSS beer
tdmllp@dttdﬂtﬁ@@umwdl% pepvesien of theaud®olblibakynircludes a
for coolin
liquid- procgssmg unit for applying a chemical solution to a
substrate, a heating unit for heating a substrate, a cooling unit
for cooling a substrate, and a carrying means for carrying a
substrate from one to another of the liquid-processing units and
the heating unit, and d) a transfer stage group including
transfer stages, via which a substrate is transferred to the
carrying means of the unit blocks, stacked up in layers is
dispo'sed on the side of the carrier block so as to correspond to
the unit blocks, and a substrate transfer means carries a
substrate from one to another of the transfer stages. Each of

the unit blocks may be provided with a cooling unit for cooling a
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substrate. When each of the unit blocks is provided
wWth a cooling unit, the substrate transfer neans
transfers the substrate coated with a filmformed by
the filmformng unit bl ock tg%the devel opi ng unit
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for applying a chemical solution for forming an antireflection
film to a substrate after the liquid resist has been applied to the
substrate, the mode selecting means may select the unit blocks
to which a substrate is to be carried, and the carrying recipes to
be used by the selected unit blocks may be selected for
processing.

Preferably, the coating and developing system includes a
transfer stage group of transfer stages stacked up in layers so
as to correspond to the unit blocks, respectively, such that a
substrate is transferred to and received from the carrying
means of the unit blocks via the transfer stages, and the
transfer means transfers a substrate from one to another of the



transfer stages. The transfer stage group may be

di sposed on the side of the carrier block, and the
transfer stage group may include a transfer stage for
the carrier block to transfer a wafer the carrier

bl ock to the processing block&gand to transfer. a 5
substrate reversely. The transfer stage group may be
di sposed on the de of tpe i nterface bl ock,
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the exposure process, a defocus inspecting device for finding a
faultily registered pattern occurred in the exposure system, an
irregular coating detecting device for detecting irregularities in a

30 liquid resist film, a faulty development detecting device for
detecting defects in a developed film, a particle counting device

for counting particles adhering to a substrate, a comet detecting
device for detecting comets in a resist film formed on a
substrate, a splash-back detecting device, a defect detecting

35 device for detecting defects in the surface of a substrate, a

scum detecting device for detecting residual resist remaining on



a substrate processed by a devel opi ng process, a

defect "detecting device for detecting defects caused

by a liquid resist applying process and/or a

devel opi ng process, a line width neasuring device for
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exam ning the register of a photomask on a substrate
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wth a lel;ﬁam unit for.. cleaning a substr at,

i mersio Sé”eA SYStR omﬁ\ﬁg mi g|0d15|§ afayer on the
151 osmﬁa;eaof\m subseretd fort lmmEblnvexbobmrep am®%he auxiliary

7 oPK il ingiPsfica Bhabefullnafiln Wuging §5°ToL foPiming a
whivater bree pelt eyt rfgmmcamstrté reshet didin aﬂd}/ctks at paoséetive film

2 TORRIBOCHIRY #RE bd e dviar BEBERRY Srotective film.

adTbetsprtdtectmmeﬂhhumembvtrm sunbs t maaye be ancluded in the
|Imform m cal _so}l ution

20 | SBRGER G Sk F1oER, 2 1 AN IE sysrey PaaV fdfinA lauid
thlaa)ea:bsnru’t@ suT*hacetca‘naeﬂmslrrated’omsnmm)snsma)n gmyosure, and

softr Miefsacd IR I BE. By o Rithch Selnipaa it for

f oclem]mgt angubbtratenpfbeat imenefsibheexpbsures e A dilghlfprming

adJ ﬁéﬁ lﬂétcgt ?gpefo%li'fr?g gn%a%?el%%bqlér?tnp Sotetti®e film on a

25 substrate may be put on the plurality of stacked film forming
unit blocks. . ‘

The transfer stage group via which the carrying means of

the unit blocks transfer a substrate may be provided with a

temperature adjusting unit that supports a substrate and

30 adjusts the temperature of the substrate to a temperature at

which a film forming chemical solution is applied to the

substrate before forming a film on the substrate. The

temperature adjusting unit may include a first temperature

adjusting plate for supporting a substrate heated by a heating

35 unit and for adjusting the temperature of the substrate roughly

to a first temperature, and a second temperature adjusting
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pl ate for supporting a substrate and for adjusting the
tenperature of the substrate precisely to a desired
tenperature. The coating and devel opi hg systemcarries

out a coating and devel opi ng nmethod incl uding the

steps of: formng a first 5 antireflection filmon a
surface of a substrate by the filmformng unit bl ock
formng aresist filmby applying a liquid resist to

t pkatei r §or asuippeditiaeg | on faubstrateedand tfor sadjastingf the

t trat ' i '

FEmPRigEF it ate bIBsHaLR bERCTRR B, SYeTfig Refiperature.
ulnit blﬁlfu& ceatind ahd developimgusyistem earrias putnaicoating
aged; rmn i © ef ' i .
radfictever iR RstREinhaDHing' tiF: s@bsiofp) (3 tiing, 5 first
Lameirkreﬂka_laeirort hfimt lfmsfao.rsugﬁaﬁ@ ?!ﬁeafistubétwam nbyurthe film
OCKS respective . t [ [ .
rldtim i Ge- PerE: forfiifEa L et dlinS by EhpBaheng tiauid
Ll;@gsigtl%gﬂ?é fircoad drafléttidhefilth forsned dn Itll'measmirface of the

S n osure .process '
rabstate, by ik iBhTRGTURGL GBokSGE 1EEeE 08 F dpupr other
gltlgagﬂsﬁﬁgtnohh?)ﬁgcgntlyr\bﬁif¢|hnth_m3|eirfg gun(;tobl:mickgfmmhed the first

) . ed. e Goatin .
caPiregiastiorh a3 macsd: deandatbPors TN e ngEet clith film
Lag?w;ﬂ%ﬁ@ nrlt%s@stsmns_m; :theerm% foemang oﬁila_blgtksmlalced on a
In 1 C a _suns. . .
_tﬁ%y N h%fhﬁﬂg RPE B%&'YB%‘F@E@LE%ﬁ‘aggﬁ“yiﬂfﬂﬂg Lﬁﬁhem“ks
gﬁe?\b?ﬁﬂvsm fﬂéﬁfﬁﬁé%t &%Sit’iﬁsﬁtr rairfi:_tﬂréffll?j(tmenl fin chrrcestire resist
] ock ,an 0..a - .

oFOEr 2 Patafngonn anblee factiensibriate ERAtsd dith the
ressgt filr i Sndorprsteysed sbist ant eexposdupet lprotess to a
c%rryln .hmode in which a sulstrate is € rrle? to,the

| FgeloPiRg Rrocessl GY iy da opiBaiIkR B, BICK Placed, off a layer
| ol f1R5h Shdse toie whit thbee fileh forriag unit blocks are

i qui d-processing unit block for applying a chem cal
scﬁ’ﬁ@lW@n for formng an antireflection filmto the

subst r atryeatcbatiiy dﬁ@_démlb@mgswsttdgﬁsc@mGs anpl medoating
on e S

L S RS e So T AR TR o seE SEPE R e o -
f 'fidrgtfd%ﬁri%n? gﬂggtebirﬁQﬁicihnatbiliebﬂ?'beetisdc%mwitnogalI the film
i LS AT SR SR S S wnich 2
;ﬂg,wrswital;]tg ;@ttﬁwi@tﬁhbzy the35qdm/ﬁé9m'r’$r@pplmihgbdj pitkblockaand to
u,gyii%?géggo%ﬁ%r}ﬁgagfggt (igo\é\'ul for fér%slre\gf'ahmaﬁgﬁ'g]’lg%tion film
before a resist film is formed on a substrate, and a third
carrying mode in which a substrate is carried to the liquid resist
applying unit block for applying a liquid resist to the substrate
and to the liquid-processing unit block for applying a chemical
solution for forming an antireflection film to the substrate after
the liquid resist has been applied to the substrate; forming films
on the substrate by carrying the substrate from one to another
of the film forming unit blocks in the selected carrying mode;
and subjectihg the substrate coated with the films and
processed by an exposure process to a developing process by a
developing unit block on a layer other than those on which

those film forming unit blocks are placed.
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According to the present invention, the plurality of
stacked filmformng unit blocks include a resist film
formng wunit block for formng a resist filmon a
substrate, an antireflection filmformng unit bl ock
for formng an. 5 antireflectigpn filmon a substrate
before a resist filmis formed on the substrate, and
an antireflection formng unit block for formng

anti r ef AEQAréNgi Ite o @"?é@f@t 'FV?ﬁtm;neW%nPH”a“ty of
S%Q%Ekéﬂefllﬁﬂcfoﬁ'ﬁﬂ% findif hRIdKsNInERide Q*“éﬁstarfﬁm fofrmlng

stacked up in layers, The proceSS|ng bl ock capab
f dimtnglaski rian etariraing o & i resisbydH nancprun@ersgbstrate, an

r &5 t3F ﬂétﬂbﬁcc h?S Poﬁﬁﬁ*.é apfg andlo é'kee%ra _ an
sp ace or | nst aI atl on coat i nig devel OP
smtem lgcdapafil® en aesvbatratei befere meresista lbmoafeégrmed

thad R U idtratd | rh{d e&rﬁ' é’Htlfréh@Fﬁ% ?orﬂ?ﬁﬁgeﬁ?nf Mbck for

does not formany antireflection
15ouging tate antlneflecﬁﬂng fUmtO\beboa<sre$sho‘elra formed on a

SUhH @b e %n‘ﬂarthbgg ﬁbgﬂﬂ'rﬁnfgﬁfrﬁg ﬁl%?:i‘sr 9?% Stacked up in

carryl ng routes

cdayeé5car1‘rh®cprmasrsm@gbko¢:kacgupra,we @farfoymﬂgg pnéigedaction
evf‘?l?nén QeFaélgdeﬁrdeert Eerﬁgi@:' ﬂg"n 'E)Q:CG%YS% OQ'QIQ\aII area and
system Por s hence'’so

summedsuaeamazld) spateefaminstatiadigirve substrate transf er

| .

{nragﬂ:fgrs a su st9a§@8?§%{r)ng @ehgagﬁs%gc c%%rllg of dealing
| awmh edthere ofind tprisicesis tatfiorims anapetireflectioyfden and a
ClofdRlomal dd@lot rot By 2t Alfe LU BN ARE B selectively

ayer he ‘tonst 1 on
sytssmg tbesﬁlifpl flcrnmmgammlt tdocRs. c&ingeng quhsprate darcarried

103 'tKesbgméféuﬂtraafé:% ‘?H{lg}qt 9069€§ W& afSARE it blocks,

the resent nventi on,
| |a1usub§tba>t@s¢a1g e t@arfrm:d applcwdugpga thedi cimple carrying

SO |%'?nt %\Per?uﬁft éakgs@r WIrere atﬁ'gdcéngtﬁ\ggoé;ﬂan developing

proc Sl ng Vvess processi ng uni
opey shesd ﬁommml|EfemenemImSJe@gbhngcatmﬁpAwEegs simdptified.

Lerper gk ARk Bk fSLETABL AeCHAMGRL Ml4Hd Wpable of

ppl yi ng” nozzl e “can n-comon [

pr@@%lng aHithe LEFFRtEﬁODES(IFRBH}TﬂEN anubEtrmavfn\sm d® unit

5' quck bR S‘néqggf'@?tfo ti'?{aalfhl‘f'lﬂw B the degree
evel opl'ng accor ding

t hef ime;ﬁ@gfenﬁ‘ tiransher of; a substrate from one to another layer

is large, the constitution of the system is simplified and the
carrying program can be easily simplified.

According to another aspect of the present invention, a
plurality of liquid-processing units for applying a chemical
solution to a substrate are contained in a common processing
vessel, the processing units can be operated in the same
processing atmosphere, and a temperature control system and a
chemical solution applying nozzle can be used in common by all
the processing units.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic plan view of a coating and
developing system in a first embodiment according to the
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Fig. 2 is a schematic perspective view of the coating
and devel oping systemshown in Fig. 1, Fig. 3 is a
schemati c sectional side elevation of the 5 coating
and devel opi ng systemshown in Fig. 1; Fig. 4is a
perspective view of a devel opyng unit, shelf units
and a carrying device included in the coating and
devel opi ng system shown in Fig. 1, Fig. 5is a front
FreseNtdRvEmdi@my t he | ayout of the 10 components of

heat igs i t ; i .
ot e 28, 3fs PSkhBfaN e SERpUTtiFEd il o tnd 2Batlh and
skavelopang ssyrdenn @hawonnofiganl § nt er f ace bl ock

o e . riac .
'FI”S “ﬁ‘?gﬁ%t g éo}tc's ?E‘Q %%g&gé;ﬁél”%'aléstqu})/?P@‘rﬁftbﬁ the

ect 1 onal si el evat’i on
oadtkag iatod el aping syiséesvahiovgn dndFidevk] opi ng

syst emgshown «.n_ Fi.g...1: Fi . plLap _vi Of :
Four th o i soakrereesly® Yok dreaafesihilo tnit, shei
daviés o@ndy syscamyifgg.déviice aimeudpdctinvetive ewodtimgn and
i f i.ncl i n-t he, coating and devel opi ng
§§§§§R%?§%qéﬁg§?ﬁf%ﬁﬁgnéﬁhF¥g(%9 are a plan view and a

| ongi t kdgnab iseat fotdl elesatiorespleowingl yheolaybet of the
C [ It _ingcl o I ng. . and _devel oping.,
SAEARS' o "AHERRIAG, G BBk SyERRgT SN S8eR%in the
amadiingiayd shestedoping sy stecworsthoambddi REntl according to
the pr nt-i.aventian: =1.g. ' | f_a

coat i ngﬁghu6 dgvgl %%ﬁgﬁﬁnégs%fggw eﬂ%\’éﬁ?ﬁi Sb%g}rﬂbg%@ﬁ@ block
dnchudiedhdgntthe keapireramd devehdpiory sspemil8hosvrain Fig. 1;
sectio ide_e at i t he ating an .
devel opitlg? Syepcnrarg8r e coieyERR o, B, blogks grluded
?asthaef aoating an@fde)vreﬂéalt)mmgyshenpsh_a}wmmnfrglg. 1,

ransferri a er. betwe n, .auxiliar .ock and .a
procesj{'ﬂggqﬁl%\(/:@ainnw%vde%fegneo_u'ft eugbtaﬁlﬁﬁk 'Qﬁﬁ“geg in the
amatiogiamyd shestedopifg g/stébia) and 15(b) are a

l ongi tydi ng| .sectional vyiew . .and a_ plan view, ,
oeneet ey 1S5 RERacY vier BF, SalpiPridcEharm Jgciuded
ilig(cttr;medait'rlng ia;mcbdatvie!hgpmgj sgsvehppi ng syst im Fi gs.

a are v 0 si stance in N
oxpl i iy 4 Wadahfdo ABcerd & WaBV Bikcedd o dgngitudinal
dextiomal view, respectively, of the coating unit included in the
coating and developing system

Fig. 11 is a plan view of a coating and developing system
in a second embodiment according to the present invention;

Fig. 12 is a plan view of a coating and developing system
in a third embodiment according to the present invention;

Fig. 13 is a sectional side elevation of the coating and
developing system | '

Figs. 14(a) and 14(b) are views of assistance in
explaining an operation for transferring a wafer between an
auxiliary block and a processing block included in_the coating
and developing system; -

Figs. 15(a) and 15(b) are a longitudinal sectional view

~and a plan view, respectively, of a protective film removing unit

included in the coating and developing system;
Figs. 16(a) and 16(b) are views of assistance in



unit included in the coating and devel opi ng system
Figs. 17(a) and 17(b) are views of assistance in
expl ai ning a cleaning nmethod to be carried out by a
cleaning 5 unit included in the coating and

devel opi ng system Fig. 18 s afpl.an view of a coating
and developlng system in a fourth enbodi nent

CERPLARING; acCladad: Shebiod nio do ¢F$f8rn%idoﬁr%y a cleaning

de\&ﬁ'n@nﬁélﬂld%)(ﬂr?'ﬂhelébfﬂlﬁg £&dlo€e@el§g % gvﬁew of a
processing block included” in the co

devel opi iPSysl &l aldd f Aohbdheake dé"@]WSan 0f| mesistarce in
bl agklainidg 81ci<armnlgongbie ned @@Cééﬁf@t{iw Uu?"B\Pfaacleanlng

tenperature adj usting unit included e coa

5 andnifeing yﬁaﬁiglwbeeqﬁaqegmr@@ dmlgpnagcsmeem, ar e a
pl an vie n K | v [ a
Penper ot iis S0 Dt Prar onel? of § Ry RERaFh J€) ohasystem
anth @efeu g ﬂg!té,%ltreﬁnt [ggording doathrpresant isveation;
el evati opipf 135 §f ARidial g)‘(ﬂ’éaég% 66‘9 #%Wtco‘gtmg and
conrponents of the coating an avel opi hg system
i nRVEIPRING SYSPRMEt ure adj usting unit; and Fig. 24 is

102 PLan VERY 30,1 B SeEahh Sheh B A e XA B nciuded

coll ithg eaatingy endpayetgpingrsystent takenefroodi theniside of an

acgﬂr lféleettﬂothe present invention will be described.
schematic plan view of a coating and

devel Opl ﬁ!ﬂ s¥dt éna hoagituidieal sdssitinanview cof & hgmperature

th
forgn'?%g uhﬂvﬁ@beag if Pi‘?e Lb%h%‘im %S)gjéggﬁﬁ tS‘stﬂﬂem
15 vi ew of F caa(ah@m&aéw)ela@pl agpmmeWaamdFlagperSpectlve

h
R B8 L G e i
syshermaating anddavalopingisystenoy receiving a cI osed

carrier &;Ohoiﬁ' g, afegcu%gmkﬁ%t FLé\}aec?@nV‘%ffeﬁs}gtance in

namel strates,
pr@&@i@nmggblm fyout| ofi r@mmneﬂl'ﬂrpbé thievecoating and

20 VSHEVRRO DSy BRASE LI L 9 o B8 e anc

connect’eliigd.o 24e isntaer pkade M@Wk ofsza prior art coating and
developing system.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
25 A coating and developing system in a first embodiment
according to the present invention will be described. Fig. 1 is a
schematic plan view of a coating and developing system. in a
first embodiment according to the present invention to be used
as a resist pattern forming system, Fig. 2 is a schematic
30 perspective view of the coating and developing system and Fig.
3 is a schematic sectional side elevation of the coating and
developing system. The coating and developing system has a
carrier block S1 for receiving a closed carrier 20 holding, for
example, thirteen wafers W, namely, substrates, and sending
35 the same out, a processing block S2 including, for example, five
vertically arranged unit blocks B1 to B5, and an interface block
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The carrier block S1 has a carrier support table 21
capabl e of supporting a plurality of carriers 20
thereon, gates 5 22 fornmed in a wall behind the
carrier support table 21, and a transfer armC
capabl e of extendi ng throug he gate 22 to the
carrier 20 to take out the er Wfromthe carrier
20. The transfer armCis able to nove in horizontal

8Bt ecAn omepasre \systenalS4liis exgnoested dotthren imtenibce block
ggrtical axis and to nove in 10 directions parallel to
direction in which the carriers 20 are arranged to

carry The v@‘rereﬁNtﬂro@m @t thasanot barrier su rer table 21
EEPS and TRS2 of unrg bl ost Bl ang B2. The .
&3 8868 (of syPBartSE 7 mimaliy 19 S3cherio29, therédn, gates
%%nftﬂfrtECI Errg 3 hﬂabﬂﬂé?ﬁmi tbfe th?rr@@@uﬁpobﬁ Qéblél’&ll and a
|1 S e I Mmen € processl
{anSfel ari CoteRblg [ cexist ing ERroudh ¢ gca}erﬁnéo the
@arrnargzs@gu%g)/man@e wuxcgﬁfé %f@ewrﬁ#ohﬁ“tﬁhéﬂdgﬁﬂer 20. The
ecqan aver or carryln u a evel o
GRGIEE. 2k hEr 48 AP K I avRCH Jyeizontl directiong and
vartivhndipedtiansanbi £&fd edde af Veptital Hx18 Mecesove in
for formng irst antireflection filmover a

F’H@%to‘?ffl?ﬁ"%ﬁ?'oﬁ?t A dhfectipRcin woish Bhyerqarnsienso20 are
8RFdTYd &8 wtcaﬂfrt'mé Gy & RS w *BPh YO ME 1 AeRther 8Rdransfer

flfth n bl o BSfor carrying out an
5@9‘?%&@% 81‘“&%?‘?3# H% Reeesd pad é@r mng a
SecondTh%ntprfo%fe‘ngﬁ%oﬁléctl{ nS“%G‘PFoGr ﬁ&eﬂef’dySta f téﬁ‘ngTh24 is

unit bl ocks 131 t re arranged vertica
Gpnaested Faaiher Back e o th Eayerrsiag) bipak ReSlareIn this

EﬁYBbQﬁh%turt'hte B'r@@é§srr¢d%l59? $Z‘V|Wc|@§es a Fers¥Qnit block
Eft yer B4 and l;bgBCT ayer B5 are formng unit

etk P EYhdaYens B cidroRasry e qutra "develapiRgs process, a
g8tbndl QﬁhtBb(ddﬂe gé’&dﬂ@chEVl%y@ yBBR Wok! cBPryrng out a

escrrbed The unit blo are_prov
VEIORING RIrOEESHs, ar g‘;b@tt P\!ﬂéty CE%ksh(IEE t@ma. tB3 for

Eh?ﬁ%ﬁfgléiﬂtté’n E’aﬁmseﬂré@ﬁrbﬁeﬁw tdymBind ProdeR5OrASFdMAIng a
nit %Hacemca solution to the wafe

rﬁt;a@nﬁgeﬂﬁr-r' My e¥eli agresist Hbn, car Foury dmrt\é%lock
PC@'F ¢§?€?ﬁ‘8@'¥6r Q:é’rfﬁym?@todtf Qahaﬁﬂd H&%fré?cr 8 pPNirRf tfocess,
proce C r rocessin
éﬁ‘r %&t |Ur'i"5r %&KS §r/@r§3 c Qfsr "d’é‘?‘@yrcﬁﬁ an
tﬁﬁﬂﬂ"éfié&tr&@f rflirAY ftdmnrro?g; € r?ﬁ%%ﬁmﬁlﬂe f&rm?ﬁ‘@t hﬁrtsﬁécond
an%refﬂe trorEr) folcngstsrlnH%r H"Iresresmtefrlr%a |_r'1%eurl}|mts b%ocks gl to
B5 are arranged vertically upward in that order. The DEV
layers B1 and B2 are developing unit blocks, the TCT layer B3,
the COT Iayer B4 and the BCT layer B5 are film forming unit
blocks. ' :

- The construction of the first to the fifth unit block B (the
blocks ‘B1 to B5) will be described. The unit blocks B1 to B5
are provided with main arms Al to A5, respectively. Each of
the unit blocks B1 to B5 is provided with a liquid-processing unit
for applying a chemical solution to the wafer W, a heating unit
and a cooling unit for carrying out a pretreatment and a
post-treatment before and after a process to be carried out by
the liquid-processing unit. The main arms Al to A5 are
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cooling units. The unit blocks Bl to B5 are the sane

in the layout of 5 the liquid-processing unit, the
heating unit, the cooling unit, and the carrying

means; that is, the centers of spin chucks for

hol di ng the wafer Wof the Iigqgid-processing units are
aligned, the centers of heating plates of the heating
units are aligned and the centers of cooling plates

i @XahesivoICRRtY i Means forocarmwngdthahsahsv Wafrers one to

: ' i t.uti . Lth

oAt eE o BT Re uRr eSS it Bl JEHHAG e g the
oﬁio@)klanJ_lJ@.ltSA carrying area Rl extending in a

Fubst ani LEAERE B3 Hoohs' e T R 171yl WJout of
Ythﬁ! diguridppcassingneants, the hesmtingr ublityckh&i c_eoﬁng unit,
L8 RhE"Lans bR TS 18 She'thiteil S92 for
| il“qujdmg)rtcb@mﬁég Whidf, therld)qujctbqbrwicglsfc,'ﬂneg){/\%mfiigfi %A/bebca‘ligned,
SEHE| SOPRE-ORH. BRI MBEESHH he AU Shits, el aona
agnd etteel tenbersheofi deobhgt hdatesrimr theodooBing ohits are

t he: ying area RL. Each of the unit blocks is
p%i'\ﬂqgée% with four shelf units UL, U2, U3 and W

ar r anged hien DEEMtIam_Fds_r Bloafntth_Zt e;frfﬁ $h%esagﬂé Bg cggstitution
' nits. , .

20 W B il BV TR et 51 P e o adieliT F effertbed by

| ayay s.ofDi ekaneple.pr ocs siargyimgt Salfe{/li/. Rleagexggggmgy in a

. t i s

L T SR T

poftthe EdiVidayear®l spawaibel tp thef VraxdsaimIFeg. ilncbAwects the

| BEFYEn S S ohd, BOCHh LRk DYBERDSTS e weater w s
r eduded pathectasyfngareagRiln the carrying area Ri.
o S i GBI, BB B SR Reaeaghe” uni,
upirovide¢dEBIdh cl pleda bb,steewwbpilbgﬁgéggéﬁr thLgFocessing
CEAEY DA A 9 O BBERTR O S Bkl (BT o the
(ogtity haod aitje)sas ngewed fropetlae u;ideOdri]f tHetdga?'rW E;%&M S1,
LBLCURL SUBSIA etk P SR, of oL st hfovided
uwitB four shelf units U1, U2, U3 and U4 arranged in that order
on the left side of the carrying area R1. The shelf units U1, U2,
U3 and U4 have hating units and cooling units stacked up in
layers. Different processing units for treating the wafer W
before and after the wafer W is processed by the developing
unit 31 by a pretreatment and a post-treatment are stacked up,
for example, in tow layers. Clean air is circulated through the
carrying area R1 thus demarcated by those units to reduce
particles floating in the carrying area R1. |

For example, the processing units for carrying out the
pretreatment and the post-treatment include heating units
(PEB1) called post-exposure baking units for carrying a heating
process after the wafer W has been processed by an exposure
process, cooling units (COL1) for adjusting the temperature of



(PCST1) call ed post-baking units for processing the

waf er Wby a heating process to dry up the wafer

after the wafer Whas 5 been processed by a devel opi ng
process as shown in Fig. 4. The processing units,

such as the heating units (PEBi4qand POST1) and the

cooling units (CO.1) are placed in processing vessels

51, respectively. The processing vessels 51 are

st lirevafep Wrtq woprageterminedciersperatushaftenthe wafer W

: _ . . .
9148 biorehLatd LRNENEHREEUNL R, Hna Hedthl unis
t hf BOGT Whicaedhposkfhaking snits foeprocessinmdheandfed W by

ou f Rﬁ%%? S ' r
opér Qteggn&p‘? he Ccar ?9. ﬁ?a‘?éa%.%ﬁ%%?ﬁ %%Wf?% W has
5 capekene ppocesseydi by tehelewdlepitgf poocess &9 shéwn in Fig. 4.
an er L th ul i ich ~waf er. Wi
o J0R P RlceRelng G iiRg e stk ' 45 MhhE kRt ik iheBL and
unPOSDE) ddl thearquioding tumeits heCOLADi ase YildardMdn phecessing
de ' uny : S [ . a1
oy RSBl 82 s pshaull, s pYBrkSsinG BEEeIS d Rg stacked
veupi é¢al twior Epténsnsn each uohdblee shimdfitumitvedt toal4.20A wall,
axis..and ,i | e e Yraxis. A local _area .
10 S FAF DO LR R YD R A5 S BodingLFRssel, 51 s
ar paoRided withi asgateab2f thraugh Whichstiehomafem Wi s carried
1 .and._3, .shel f i,t. Us |s di.sposed in.the
tréﬁ@f Sida{;ggnég étb%ﬁ? t[’ﬁaPr?%%S%'P ngﬁﬁe'a?ﬁn'c and the
mai n ar nThle evainbie Ad @m'e“ratélsa'melse GaTrVPeg shadd R1. The
unit_ 5. transfe rm.D, .nane a,, transfer ans,
- hipib i AR, S Cpr sl ing thé 1BRFET WETDE one to
15t hanedher of @dl 4hd hodeles, Vi Wisichatike Wafepmvt he placed, of
shﬁ ' ef ér' FiLag. 3. .the shelf _u itpLE
o Ehe REV. g BTouEera)Y, BeChlocdssinlS ubiE, ory Tt example,
t r hefshelftugids TRID, Udyothe aesfedopisg ageis IRSAnd vhelf units
O Bhgsi g8z, e A 3utl AL TS Sr8el Tandaionta
t hdirecifems avdr vartibel sch'eéttion's% i@StEﬂnabEﬂ dhothea vertical
mai.Q..ar trgnsfer the wafers W
Zorebg@@;@ ﬂrﬂﬁ@"aéfer gﬂ‘g'?é&h%?ﬁ’é'ée group is forned by
st acki ngAulpddieateagnebatigitcagewith theycarsierTbiock S1, of the
tr a .S . MVa ' i di rections 15 _.
onGavonacafeE AL (T RESE s e 4708 B2 vt S08PD IR fios. 1
t oandc8j the shelfwahdr UB/ fsr dimpeesdd oh theettarssferearea R2 such”
SURRSE thStrd%sfER3Fm C and the main arm A1 are able to gain
25 access to the shelf unit U5. A transfer arm D, namely, a
- transfer means, is disposed in the first transfer area R2 to
deliver the wafer W to and to receive the wafer W from the shelf
unit U5.
Referring to Fig. 3, the shelf unit U5 is provided with two
30 transfer stages TRS1, two transfer stages TRS2, two transfer
stages TRS3, two transfer stages TRS4 and two transfer stages
TRS5 respectively for the unit blocks Bl to BS to transfer the
wafers W from the shelf unit U5 to each of the main arms Al to
A5 and to transfer the wafers W reversely. Thus a transfer
35 stage group is formed by stacking up the transfer stages in
layers. The transfer arm D is movable in horizontal directions



The respective transfer stages TRSI and the transfer

stages TRS2 of the first unit block Bl and the second

unit block B2 5 transfer the wafer Wto and receive

the wafer Wfromthe transfer arm C The transfer

stages TRS1 and TRS2 corresporny to transfer stages

for the carrier block S1. The second unit block B2 is
provided with two transfer stages TRS-F. The transfer

st agdsvER$cal direaiias dal framsfer ther wafer dNr ta@ndhdo receive
wa t i k t

¢ R Nar8r E PEfE SERRCHAG (uraettr SeadégTeRSA BOMIRSS,
st Ages respechivec dransfemastaiges OIRTk sndarthendyapsfer stages

| . _. i
P35 0 WU 6P e Sl e eeshe bl aack o2
5:58%@;?2?&5%?@ Mér tor amsff eredeiget blee wafafierwW r fram  the
ARy S T8 s 65081 1) 9l Fhs2 correspona

;Jlinfgft?ggsfaéﬁ gﬁgeswgdbg?th?ﬁcamet ibjockisSIi th the

) : C A

e’y n T ek Tt ity Bock EA0e" oY Bk WRHE Buld Bransfer
ng&ﬁg?g E??;SSJaFLg Zﬁﬁe?atheﬂ;EStlaP@SL--rtm{F uste wsed only for
103e§5¢1fa5petfr fidre s‘f"é&%"s \t?&%é) gﬁ‘& t%%@%ﬂ@amé\ﬁgfgz by the
Etzéttﬁas(;ﬁffézlﬁga rg;letﬁhlect Tﬂngr ytrs\?fsr%me?tﬁrgeshb]m&f i&rresgond to
cadtaHfanstabes Tmand catbi oo gad pogk: b 1,Ad dnay be
é?ﬂ?ﬁﬁd?ﬁl gtlmtét(f@rslg &!m$1|f %lgtgfiaél?r eTHY reaastert stag@lse TRS-F
oy Be ' e and she; HRater st TRt e gs2 may be
15! aygyeBior ThensrYidqyhe WaféSWifro hathentramsfer @i db to the

to the DEV | ayer . The DEV | ayer B2 is provided
wi tRCLEFeIRY %Pﬁblg%it 31, heating 30 units PE132 and

F’(hBTZ ?nd{efwkiin@gt@rﬁigs. @0kAd IhehewsmelirumitA26dardisposed in

e B Shobtea T Ea bR AT ER E, IVRrS5RE ik 53, of the

31 @ityidg areaoRessuolg tiitt theimahe ashed Aliarids A2l of ¢the DEV

202 1yts AR, B APk CHE B B RS RS i Ue.

uniAs deeke B Figed Bandx6¢pthe Istielf heniti Li6 frasmtmgp second

U roRePEL B B 0 B0, MR e braggs TRS7

i ntrerdprectivelgcforSthe TiveitAobdksy Bl BAAWBIZ tbetranséét yhe wafer

W from the shelf unit U6 to each of the main arms Al and A2 of

25 the unit blocks B1 and B2 and to transfer the wafer W reversely.

The other unit blocks B will be briefly described. The

DEV layer B2 is similar in constitution to the DEV layer B1. The

DEV layer B2 IS similar in construction to the DEV layer Bl.

The DEV layer B2 is provided with a developing unit 31, heating

30 units PEB2 and POST2 and cooling units COL2. The main arm

A2 carries the wafer W from one to another of the transfer

stages TRS7 of the shelf unit U5, the developing unit 31 and the
processing units of the shelf units Ul to U4.

The film forming unit blocks B3 to B5 are similar in

35 construction and are similar to the developing unit blocks Bl

and B2, except that the film forming unit blocks B3 to B5 are
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descri bed by way of exanple with reference to Figs. 5,
7 and 8. The COT |layer B4 is provided with a coating
unit 32, nanely, a 5 liquid-processing unit, for

‘applying a liquid resist to the wafer W The shel f

units Ul to W of the COT Iang/m have cooling units
COL4 for processing the wafer by a cooling process

to adjust the tenperature of the wafer Wto a
prextepeovidext wichpanwtaareyimgfanea apphegicbimgatheqeadier block

j St h i jt P. or . .
DL Eng fo udiees Yekh 52nd e ot Jalidr i pe briefy
| idpsatibedisy vhag dfeeraapple _e\dtInAO'abe%m\@é ¢o Mgsa 5, 7 and 8.

artin uni t , an
YALORIGR! Bk eThe NS RBl D B8 AGREE £ amely, 2
;:drc?intdtr-]ptooessmg nwaao4 H applginkg34a i mﬂ gesigtxeephe wtafer W.
e a an ni
e shalfdy 4L 1B g)i#&o?%‘hﬁ"@%‘?avs FiBd e jcaaliig units
B‘COLHhR)I’;TBItrOceann@‘lthérwlaéér t\ﬁvebg@é Qfofdlgrﬁgﬂm@@h else to adjust
r O S a (o) e .S
Erifieratiice af e vat il ke o msedetbhiined: tegerature
tflﬁef‘direl appliyisg Ud tiquid. rddiet ft)’mf helfert tw, heatmg units
o B, P isboin T SkS T i ephent e process after o
%ﬂ}lﬁj}d rﬁés:sltnhtasﬁlﬁlh‘effﬂag ﬁggl' t@@QfEl%é erz?]lﬁBfTWeaoﬁyeltlh@phoblaty
Irmrtrormn OCKS e
| ngpariBn AT ADH 185 of TR edar qwur& devices WEE.
pf‘n}(eC@@Wd)fEraBﬁl {§t3|mnlfalr{i¢f lct@ﬁtstrmtn‘o?f glr)]ﬂ%he?“IDEV l1abers B1
rryi n U a 1 I S ntire ectl
rm? n% red%ifd% g"ﬁ’\% tf‘@ché'E/gPYBrsBﬁs'ssﬂﬁntll&EOY'ﬁ'ed with any
cqmmttl tutﬁeypdrm t@Cﬂ'héaMﬁﬂélfBLArmt Bp6C ePtn tiiht Ct(bne 5GEer B4,
er B3, has sh units i.ncl udi ng. coo
LS s Brah At GoriiGs T Walle HITy ONGF torenpERGr of the
Wtrhesfe pratagies’ TRBA dferher ghérfeu*mﬁ U= the W@EEifngWunlt 32
S sab ected 30 to an antlr ect| HkIlImformn
r

prdR@sENanArAEass Ny Unnits ef shelfy suuts He tt%e U4. The
wethpa o N6 BRAGS P Parting anid rAemHe Fo@akddd Mhef WateRoW in a

process by heat i pr.0 e TCT I er, B3, the

egaseous aafmaapnars R KBS ﬁw Qbisiterimparting

th@mtt nDf eiapt bgepldRaB iof driie hel bf lthlet fi¥bn ﬂdirﬁ‘ung unit
rls&&(énh reflﬁtl on 35 filmformng unit 33 and
IB é'ifh of the shelf units Ul to W. 17 The

fBC|T |?y€Th§5TCSI' mayalgrdlgdm tdinsilsedandoprtitueidrecio ahe COT

plrlgygsrgﬁg]gagﬁu?sl tpr vided “with' & wnganl{lreI)Iectlon Formlng unit
33 for carrying out a first antireflection film forming process.
The TCT layer B3 is similar in constitution to the COT layer B4,
except that the TCT layer B3 has shelf units Ul to U4 including
cooling units COL3 for adjusting the temperature of the wafer W
to a predetermined temperature before the wafer W is subjected
to an antireflection film forming process and heating units CHP3
for processing the wafer W processed by the antireflection film
forming process by a heating process. In the TCT layer B3, the
main arm A3 carries the wafer W from one to another of the
transfer stages TRS3 of the shelf unit U5, the first antireflection
film forming unit 33 and the processing units of the shelf units
Ul to U4.



wafer Wby a second antireflection filmformng

process. The BCT layer B5 is simlar to the COT | ayer

B4, except that the 5 shelf units UL to W4 are

provided with cooling units COL5 for cooling the

wafer Wat a predetermned te rature before the

waf er Wi-s subjected to the antireflection form ng

process and heating units CHP5 for heating the wafer

W after phecBE&ST hgyehd5 wafprovdey witdh ansecend emttiosflection

fi r o Pl,06 d. ar 1 oyi,ded wi th _an '
wef D1 SBBBODLRTE T gulf s tha dnlon s fih RebGedihng the
t hevdfiefrt W Wy ta Bexdn B5 rdrefi estio hefilvaf éorrdifig Oﬁrc?m:as. The
to t 0 he t.ransfer g 5 of jt,he she
uniﬁSlg%{eﬁegsgégo%'@@hﬁor ib?e@-gﬁ & P ﬁ?‘ﬁspgnmat the
5 34 shiedf mtﬁrmmes@img atmipm\aﬁedpwiﬁhedr:](ﬁollimgtanit?s GDL5 for
W. 15 As own.in Fig 1, each of. t eating units
cHEadTis'S HPEVaRREW FoachsEaethining sEB3p R EuiTa, bitare the
Wi Waﬁerhmlﬂtiisng.lbjéahd 58 el ai1t¢|€eTiﬂrl]é(Etﬁloﬁ: ﬁir?nﬁfg [process and
Ser Vi al sa, as ryjng,ar e_cool i ate 54,
canSaHng NS PR Yar REdHNG EhaaAfer W atfebmoceesing the
ggwa;]ﬂw xb{c étiyé‘tﬁaéaﬁthiuegletcﬁiiomfierlmﬁofmhﬁtgt%gd‘étsgoéc’%é_ are not
t he. er. ac cool i ng uni _
107 5 PEPYIA G Ty BRYCRAET E 08 (RO S (eYiEF Bl Thg main
pl atren N&;bff@l@éifﬁ;%h h&it_l_flblééié%%_%ﬂ“ritgé th'égv\fgéﬂwgfrom one
units o) , n _
cotb aittiier 86 e SRS SA0%8 TRS ¢ Baemhell unit US, the
i msentrbh_@ln.an’:t$r_é?11@z;ti<&§nsﬂDﬁr\Sfft)h:ﬁ?nihglytmlitT ﬁ34t@ﬁ§ethe processing
processi units way .. 0 anpl e. e processing
uny %ng‘l'?@t Sf‘?ﬁ%‘lgﬁst%_lttﬁe eating units CHP, PEB
15and POSTAst Bgowmlilmwégpli,s&f@h dfh€hehMééQiﬁt§3tUrgi*t\§/iyglélP3 to
i rtin e, waf er e expos ( ,
veETihe, RS The AR PE Sty i PEH Tomion 4 R {tioadreating
30_prbat§6s$?‘m:| l&;tb&lin@@lw setvify NEeRs I gﬁgrying arm.
units is ,dependent. on processing tinmes required by
¢ hd s 5BQUEK 5 ateisrs Cahiies thss dYares, & bptweqr the’main arm
grmiefg\gdgh@tmémjﬁbemfaté%%i U@'khu;sfsatﬁﬁgwé%gﬁ%%éwgs and cools
e dnier e bl oc . interface |
20 ;) BR WaEY Wiy oRaseiontne P00 ol itceOkitntes GOES 18 Provided,
%fo?i%%emh V&bwfa\fefi*tcﬁgégz%fo‘lihﬁ s1até. UMTheé cooling
t ayger. n roce g
bl BIRt &4 naf Feh diboBer Desflanalls BiPYECGAES, PosTL,
ar PO5T2, aPEBLr Wit PEBRS corresponds to a cooling unit of the
present invention.

25 Fig. 5 shows the layout of those processing units by way
of example. The processing units are not limited to the heating
units CHP, PEB and POST, the cooling units COL, the
hydrophobicity imparting unit ADH and the wafer edge exposure
device WEE and may include processing units other than those

30 processing units. The number of the processing units is
dependent on processing times required by the processing.
units. '

An exposure system S4 is connected to the shelf unit U6
of the processing block S2 by the interface block S3. The

35 interface block S3 is provided with an interface arm B for
carrying the wafer W between each of the shelf units U6 of the



for carrying the wafer Wi nterposed between the

processing block S2 and the exposure system S4. In

this enbodiment, the 5 interface armB is able to nove

in horizontal directions and vertical directions and

is able to turn about a verticgl axis to carry the

waf er Wto each of the transfer stages TRS6 and TRS7

of the DEV |ayers 131 and B2. In this enbodiment, the

tr Bkef eldy@rsadel IR BehdofTRETe apeocessjog rbsked2i and the
t hgyl r ock o f

the Rper el ot St ecer b8 ifeFacr BT B 36 iRy I aneans
unfer wayekin@ithe Bmferal¥kehtepposetli betwengrerthe processing

RO SPERAINE IR ire R98em 58, Lh [ efffodiment, the
> t httiggfae@carmf B He abldetel opve imihotitonkal MWtechidns and
C2yBRltapILEeBRCETE 16 Mty SEAMAE FIBRHEA axis t
ar aaOYy _the wiafeeW doceach & the trbesféngstalgps oRS6i agd TRS7
07 3p¥ DEPTaFEES B arf B, 68 s HBMRGTRE pd granster
t wetagepof RS& rend OTRSY @2 siagesi cklatedenitthath@ interface

pa e wafer Wis seated. The support arnms 101
10 ané‘%@é%‘ge able to nove individually along a base

103. Th&heawansfer @m ik dauriesdtdovafer Wetdiared rexiesve the

I VAgEP Ao e T AP AR oS DR BB i ve

Y- byersr tifoughl eacracfettansfar stahaseTRSHato MREBeand TRS-f.

caThE heHiaEs Surte TR0 shE I Rl S of tne

15 vedeveddpirgg lunit Gdockb Bl téed sBRpoetweaenstid ranést®g block
B2 Y e o oS e« Toal 1y and can be

turned abbet maairerarmal AaXAd. tohé3yptioe ttramsfer 18dm D, the

e Facerathale i B TR Ee B R e bricrly

shekplaimeds W5 shoum iendtigof4the weansifeexahagks the main

20 T"Sht R FERFo8ed T, FRCSGBBAH, s TAE 57 T2 on which

coat peripdteray partoof ribid evafer Wdsbssatedf The suppfort arms

| DSOS PAAY AR BY SRR HD iR B, 103

of Thieebaappd0B eansbéOuraet] Bhdutae veetiopl axislbBy a rotating

CORENAREMYL 4P BR A8ri2bRYSNY MR ed PR Uitections parallel

25 to the Y-axis along a Y-axis rail 107 attached to a surface,

facing the carrying area R1, of a table 106 supporting the shelf

units Ul to U4, and can be vertically moved along a vertical rail

108. Thus the support arms 101 and 102 can be moved

forward, backward, longitudinally parallel to the Y-axis and

30 vertically and can be turned about a vertical axis. The support

arms 101 and 102 can transfer the wafer W to and can receive

the wafer W from each of the component units of the shelf units

Ul to U6, each of the transfer stages TRS1 to TRS7 and TRS-F

and the liquid-processing units. The operation of the main arm

35 A is controlled by a controller on the basis of instructions

provided by a control unit 6. Order of the respective operations
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arnms 101 and 102 from bei ng heated at the heating

units. As shown in Fig. 9 by way of exanple, the

interface arm 5 B is provided with a base 202, a

support arm 201 on which a central part of the wafer

Wis seated. The support arm2§1 is able to nove

forward and backward on the base 202. The base 202 is
supported on a lifting arm 203 by a rotating nechani sm
20ar receiving tlaetwefendd ehihabswppartyermsdli0laargd 102 can

VB8, el ongy OoBhdiiet Ryca BESSLEN 14 Bra08nE the support
f armsg d.0 baoihwaod ﬁ*roamvlaeemg:@lela}ednalt ftbarheatmgruacts
b
ool voRShehRRAL b, 9 68 iy  OF edBibIcl te Iperfole arm
TBS6s Wl@ﬂRﬂ?Mthtaebamlzozma surppo}rﬁs :ﬂm tZCHInso‘rerwhlch a
RcehPrab pRriarine WML S, SRR E e shiRpdEci A’ o1 is
aE%lle tmrbg%we o‘alrwwétdsarﬁdrigaclgwpedtbwetlwba%mz ofThe base
t ér. er n 8 N el’z C arrr}_ [e C nism
S SiPRgraoR, Bofifrdns afh 20 Ry Boretal g mechp
|C|29‘.14 fori mm?:pgotaneid]bosn Y202 ealoount ragh/emtmré’al Ashb. THE lifting
At p20dr eves aidiodibg fiond, mhotlsaiaah #05 s the
gmmozﬂgggna;%ma rﬁnévggl%womglad%ﬂ b\ad:kwtahdeando&ferm@ally and
geskBespimed angllt s VRrBal is 40353 e tig Waer, W to and
%%oaﬁgeﬂmthegitgﬁfemaﬂgm etaimtf ‘éggtﬂ@ tgaggielz @tgégseTR%
A RS2 e ahBtr WB L and hence on v the
coat| :ﬂg Wﬁl{eh‘?ﬁtﬁ%;\/\eb’m bp dsstlslinrhﬁai gvl \é?hstmﬁctlon to the
SAPEBY G cenatm heeRrefE that i, stdn St AbhihyS dady turnable
czah_achhteaofxerit‘iohbllaugst hé’h\mfesthbyesolpérmons @f the transfer
T 3 e aRE B rack, pra i 3gf ChtkrlRACBY R Fonsraligr not
arghoan oe the tbiasas lof imstedctidhg ppovidedibky3fiie control unit

t waf er W supported on the spin chuck 305 are 35
sur'rounded by a cup 307. A drain device 308 provided

with a Tmsodtsatguegpupet ax) aatnely) thedigeidproeessihg unit,

' SulLBEBHERY BhsPHoHe) £ B Uetian S4B F 5169 The coating

parnih®2 db panvidet wikh thtee ddatipgadéeidesn30he 302 and 303
placed in a processing vessel 300. The processing devices 301
to 303 are arranged on a base 304 along the Y-axis so as to
face the carrying area R1.

The coating devices 301 to 303 are similar in construction
and hence only the coating device 301 will be described by way
of example. The coating device 301 is provided with a spin
chuck 305, namely, a substrate holding device, capable of
holding the wafer W by suction in a horizontal position. The
spin chuck 305 can be rotated about a vertical axis by a driving
device 306 and can be vertically moved. The spin chuck 305
and the wafer W supported on the spin chuck 305 are
surrounded by a cup 307. A drain device 308 provided with a
discharge pipe and a drain pipe is connected to the bottom of



spin chuck 305. The rinsing mechani sm 309 can be noved
vertically and can be turned about a vertical axis. 5
A conmon chemi cal liquid supply nozzle 310 for
supplying a chem cal solution to the coating devices
301 to 303 can be Iongituding&éy noved al ong a gui de
rail 311 extended parallel t he Y-axis between a
position on the outer side of the cup 307 of the

coghengufenioce 3l 308 AraPhgt heEcREnisis 80FpokbsSiad®insing
of the cup 307 of the coating device 303, and can be
verliGuidl PPtemd cReBpherab\naty ekdhanvaies1V supperted on the
el MBAfick! BOSChemial rinsiny | PRchakh 968! Badlbe moved
pours a Iquid resist onto substantial 'y central _
paMerbicaliyeandrean we tupped ahipwihat vertégalnaxsisuck 305
of each aqf GRA | i-gesyidsi 30 3.

5Nor mal | y?‘ trﬁgﬁghem cg?jés:’ﬁlyﬁét:li olr{agb&p;pllﬁ/ﬁ[%%ggl Qogfée i3§10 for
helst piplY NG énehereigad sy Horh ko dilvee costidrg dievines 301 to 303
coaty G T m sql ut i Dp
CotoiToe MSTRARTIOPE ahe ) HUARE, BPRYI, extended
cl paradiel Aot Noaxisabetwesrga positidn lorethenduterlgdides of the

at t t l 498 LN pr, SiNQ.: S
303.%’?’2%%7;@%‘?3% %tmggylsctedsgplos@&egan p{b%éﬁsg‘oﬁbome outer

10 walsidef of heheyr ages3DiAg ofes¢bel caabing\ degiden 303, and can be
pr Sl Y 3QQ, i i ge pLed mn .
di g%ﬁrg'?‘]agglr ate ydt(tg) d?s%ﬁégbunﬁ%@éﬁd%&e%l ea?ﬂ' this
gasnabodimeniy cdw atheméchl sopetianusepahy mozzle 310 pours a
pr ar ni L ALt Y i [ 0 t (1t
Cni i, Peaes BHES o ¥ubStaHBRY. ERntEAC N BE (¢ ‘Rarer w
f | swpportedneaithe ispin mhadlor3@F afheaphonfetibencpating devices
vessel +300nat (Y [ . than t

15 7508, t9°503" NSRRI P, SRR RUBRdi Shallg nozzte 310
ar s Adelshdnasebon®at asead03 336 onhitheglouter csidehefwaher coating
Wi ri i nt d ' t..pf_t c ' .
vesﬁ%é’liaéo ar'e fgﬁ%dcﬁ%ﬁk\%gl %tbl%'gfgpnggﬁﬂgrfcgi’%r%g3-10 IS
ar e@peRatedfforhdumroyed lpensiagsehd3GocleBmedyin dhe3héme area
ar vered with shutters, respectively. In the

coatimng unit 32, the main arm A4 carries the wafer 35
20Wt hr ough tfikegauaiB181Antis tttaghedetoi hhevdspel wallo of the

SodroBksER YBRsHTRo W A0l S 08 lpbEd on the
Théotteme wiadhi efal the gpracessimg ywessell SBA0 pdirgas in the
I ptodebSRgt VIR 2 5601 'Rl BRhaYhe"at a predetermined
discharge rate by the discharge unit 315, and a clean gas of a
25 predetermined temperature and a predetermined humidity'is
supplied through the filter unit 314 into the processing vessel
300 in a down flow to maintain the interior of the processing
vessel 300 at a positive pressure higher than the pressure in
the carrying area R1 in which the main arm A4 operates. Gates
30 316 through which the wafer W is carried into and carried out of
the processing vessel 300 are formed in a wall, facing the
carrying area R1, of the processing vessel 300. The gates 316

are covered with shutters, respectively.
In the coating unit 32, the main arm A4 carries the wafer
35 W through the gate 316 into the processing vessel 300 and
places the wafer W on the spin chuck 305 of the desired one of
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wafer W the spin chuck 305 rotates to spread the

liquid resist radially outward over the surface of

the wafer Wby centrifugal 5 force to coat the surface

of the wafer Wwith a liquid resist film Then, the

main arm A4 caries out the wa er Wcoated wth the

l[iquid resist filmfromthe coating unit 32. The three
coating devices 301 to 303 of the coating unit 32 are

pl dvedcoatinge devieepr 80dsdonP G2 nosPhene thet bheniikal liquid

rocessi ng_vessel. 300. Theref.gre. .the chem cal, |i qui

P LSRR BD2EEE S0 Dnrsea dlcklia CesiSERrOCE St P of the
nowaifer Wy thepppin thudikh 805 qotdtestosspteadlthd higuid resist
coat i.ng, devi ces 301 t _303. 1;I'hus &% coa inﬂ\/ Lbnit 32t‘r'f |
acradigdyr U WA QvenHhEnSUHiAGE SF e st BV by cetitrifuga
prm«ltéstm%gwefgﬁﬂ suaﬁitt@biﬂ thlfeewiaCféktWi Wlim'drd a_Suqnﬁ%(;es{st film.
n es . respec ve or coatil n e ces [
s06heRadhen B3 kL AT, Ak Carlgs Burt Bhe ot soated with the
B PO Aot e. i b Lho

pr ocgssic-ﬁ'@ev@g% Cg@%,nga%eé’i'ﬁ%ﬁ eﬂgjr &02@%4 pfthe &913?8?9 unit
preducireg gried | R Bfe asbme pecédsmPcasqidtbhere in the
vessel' 300 and a,single air scharge system for
di REXR S5 IRG a(ierssﬂo%@@he ﬁ?% 84En gt Gigmice) iwgesupply

Usﬁdzfl_‘?_f 31@ tahh?e_@fsféd Qg ﬁ%‘fhgﬁﬁcaﬁln‘ldh leé\‘fb?hsdﬁplying
ef fectjve in reduci r]E cog&pnent ma_nberi and necess
qlhghec 9

{1 Migstideresish s UG devices: 3031te Sba: THls the

di epeERE Unit 32 Sa8e-cih pRIrBESRIER & cb'é%ir?@ﬂ]ﬁi'ﬂgprovided with
devi ces 301 to 303 are able to carry.. OUé t he coati ng.
pr BEQRSRSS1BD asaﬁewgmzmeeqhwwlt liguid g RPY exzzdes 310

fi reRpdctihelys pore cahtpgPieviced BOICERIIOM, RESAGHRS less number
suscepti bl e rocessi ng at nosphere can be

cfo t he ID
caPf Padte@nd peedsclessopp®Page al | the coating

devi ces GfHcd Qh@%oc@%sﬁﬁ@%\ﬂﬁéstmfeﬂpgﬁg BGeCiﬂ‘éi:éﬁsin the
301 to 303 are_ nounted ?_&rt he common base 304, 'the

heP@RIE A AUKFRNG é¥m$@ Spdt th:ﬁr REOQ®ISIAGd VRSSEeh 300, a
t heinmenaf’ BuHHlY edyadtiers fdr pRedERiMg EHWEKFIOW oL ir in the
be achi eved by adj u mgére re_spelctlye ertical
poBI ¢S NG \é&é%uééer s Si0g'anain cbSFBPEGEyEYEEEM for
t h@isahidrgPlg CaCl oPh Y Yroeessing Weseeat300 esYils€used for
301, to 303. Since the _chem géaé [T qui f‘ln ,supgljy nozzl e .
318l %§8§_t'f"tﬂr d@ﬁ{!b‘b?%/i:ﬁpgl fae303, I"‘ﬂ?q'l‘} dlSr € ie_é:tt"’ceo'%d@ﬁwc'”g
of co R F98ht NehedRYierss af@l necSKaryt Moorespaédl  Since the
position of the che3r8 cal i gw d sugplg, nozzl e 310
neg@ating devices 301 to 3 ar isposed in the same
atmosphere, the coating devices 301 to 303 are able to carry
out the coating process for coating the wafer with the liquid
resist film in the same atmosphere, the coating process
susceptible to the processing atmosphere can be carried out in
the same mode by all the coating devices 301 to 303.

Since the three coating devices 301 to 303 are mounted
on the common base 304, the height adjustment of the support
arms 101 and 102 of the main arm A4 relative to the spin
chucks 305 can be achieved by adjusting the respective vertical
positions of the support arms 101 and 102 relative to the spin
chuck of only one of the coating devices 301 to 303. Since the
chemical liquid supply nozzle 310 is used for supplying the



to be adjusted relative to the spin chuck 305 of only

one of the coating devices 301 to 303. Thus tine and

wor k necessary for 5 adjusting the vertical position

of the support arnms 101 and 102 of the main arm A4

and the chem cal 1iquid supplyygozzle 310 can be

reduced. The developing unit 31 is substantially

simlar to the coating unit 32, except that the

deligubgi resighi to 3gashsoh the @i@ata'ngpafe\siapgi $0dr da 303, the
ex [ t I ’ I

pouErdeal gisian' OF eneiehinflcah PRt SuBHf ozl 530 needs
di tedieadjusted relativento dhe spimradwided0b wf anly one of the

cl b | i QL) M 0Zz T, I i i, QUi
oA LA O Spmecet s U R hoary o
anddgastibg ecerilaaigposidiquicfethaisupodlarmsd101 and 102
vebk il Ity XN g BEEREN REhy LB IR SANL BRIV e Ae 310
poursgc%a‘ijnci‘ﬁrlﬂliqwaot iJ 'HeP Biliy e
of canhize 9@ cks 305 of coating devices, nanely,
devel opi i a0l L 3.1 he devel opi.n
uni t 31?’?'&%%\{%8;’“@ kimgng?Ais cgi"b§FaQ'aaﬁHe SII\B-gL'arr \RP the
t hcoating gaite 316 exceph thatceds ndevekgsing30dnitarBl has a
10 pl g&égﬁ%{}ﬁ V\%fb'ir Wq_n t he sRi n_chuck 33%?;?1‘ dez' reg
on b S gTaa, e Eing AN g fhse rbaty sha supply
t ond@zle ThEO, to hpousupptevedapee iBLA mivestiandeeebiperto the
onto tfa r h fer W.and th si@chuck. .
so8TafisiEr 65 ERARigr b el raVife: WiEh oF FTeBRINg liquid
popoutrieg dwﬂieperTIwarleahianggtwid sﬁufrmg? rufzdztléeiﬁ similar to
wa reqet erm ned ti ne _has passed, the . .
o Sk SpBIN o8l S8 AL 2D e Tod R AR A, the canige rail
150n8d 1t hendafvesrtiselly bwsh anayinge ndevkbapsn. froréheleaning
vl 2z2lt P05 a1 OR2"ThE dbid et PEdvafet i fie¥gn each of
dleviaépisipriiilg_ uhthkgl'Brffﬁ/ dzfe cpclrall\ihdegiihe\iinelsﬁaidaﬁ‘felt/hedeveloping
cl eanj. i ply nozzle, w a cl eaning
me?%é’ﬁ&g?ﬂ iiﬁiicﬂO §ch§1 be noved vertically and can be
turned abouwheadeselopalg axits 31sitri‘ilé anain ta@n*tsjlWMSiagIel A2 carry
ripsLn i o] r cl eani_ng 35 liqui
20, BReAIRE B CR, o gBRHL3T6 I i hrdesatip vessel 300
chacld pbdées 2BeTwafér Wtoarthe epiratiuk Bi05Snof dedingd one of
unig .3 [ c i cal . Liquld. fok n n
U0 he o 20FbL 8y s LSS BRIbBEYRE % S61EIY! Then, the
supply nozzle 310 pours a developer onto a central part of the
wafer W and the spin chuck 305 supporting the wafer W makes
25 half a turn to pour the developer over the entire surface of the
wafer W. After a predetermined time has passed, the cleaning
liquid supply nozzle pours a cleaning liquid onto the wafer W to
wash away the developer from the wafer W. Then, the wafer W
is rotated to dry the wafer W to complete the developing
30 process.

The developing unit 31 may be provided, instead of the
cleaning liquid supply nozzle, with a cleaning mechanism which
can be moved vertically and can be turned about a vertical axis
similarly to the side rinsing mechanism 309 to pour a cleaning

35 liquid onto a central part of the wafer W held on the spin chuck
305.
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of the wafer Wafter the liquid resist is applied to
the wafer W The second antireflection filmform ng
unit 34 applies a chemical 5 liquid for form ng an
antireflection filmto the wafer Wbefore the liquid
resist is applied to the Wafeé1 W The antireflection
filmformng units 33 and 34 3re the sane in
construction as the coating unit 31, except that the

ant i ref Thet ifinstf laInMrﬁacﬁre’Utrtm Uﬁlms fodmiaigd BHitapl ya;b'[!sllees a

CERRLTReL Ul Sl Foridng: 2%, APEre bR AL S thgrsurtace
Wafetlhe\/\WaTetrhW Iaeseustheamqmm régrsm rsgapwi%de'tfbV\EHé wwefer W.

ARG el A UETSE BNl Fmind ATE nappHies @ chemical

Cﬁfqull@ffo?i'ofcbﬁnlﬁ@'aNeéﬁt@ir?ﬂethrP@ﬂhﬂ o *?h@ckva%r Wigefore
es O

f
c '?ﬁg?(% Efgrrﬁasﬁr'%r%%%dt%%éﬁ'a th t He L,EQ reHdrefiection
Sfl%@\ethﬁSLng Qfmt@@?ﬁﬁd Bﬂeérﬁfgﬁy@ﬁe;?g%gﬁ;s&ﬂ:&loﬁ) as the
carr| es

C PaRLRg, Undt i "repb ek dhe, antirefiaction fm faratiag units
t B8 waher B89 t ApphET tH@y@he&ﬁucaTheng’@ids affmA&o?hmHae the

BCT Iager B5 rﬁCEI ves the waf er fromt

t PRESEEIeCE o msresneémvmm tadhscwafgyay. BS t he
Mai n a”l‘fhé5fFo%rb€5tHé‘e\NaY@tf ay Wsﬂ%'er@é@U Ea%&irhh?ormmg

cool i ng- unlt e second antiref tio

f SYEFSHG Wikl tb%ﬂe&cﬁ@%m Ag assYmopen dhet the resist film is
téanam&héaaaetm%% Phet aﬁtﬁaﬂlefctum tfntﬂﬁ' ”Th'éaEaPﬁ@?rzo is

5 formthe second antirefl ection m on

mﬁfeéwe\ne deimibguennisr bleehstkr dhe b'a:rasf.elre@rmhe takes out
weher wikEF o fiidif tﬁénééﬁ*eﬁtm%&ﬁ%ahgﬁé&e CéfP(eaW%‘f%P W to

staeTRS4totrans er he waf er

Bihe transfemstage M Re i Af e QiR layer 1Bl er The keansfes arm
tbecwueg twéwtwlfwmt QhéWa%Qf@N%ELQEOJPRS' -FYto transfer

arting unit ADH, he cooling unit

cé 9ad 5t0fsthets1belﬁéa%ltr+é5m trangferdive wafer to the BCT
aggfrf 5.5t FgR & aﬂfmtﬂs shale LHET1 I'd?gcrgﬁgh%celves the

or to formthe resist Il m_over
anafesWddompthe t"rﬁnsfﬁérﬁ aﬂﬁfe TRSMsfer armD carri es

t he VVaf?hvelhO'FhéhBCT%a)‘/élarB% e'thétﬁﬁﬁnTB% tAS tdr;éﬁ'rles the

transfe

t
i earSN,s&éggPEM@% <Pa§ffé¢ BQO@&QH%IH rfé)lzi, vkller segond
ssﬁtneerue@uo\h A h@rﬁQmQ Nehi¥nBh, GHe3, hé:mnbl (At CHP5 and

rer[a!qm%?tta:'osntafc_;lel rlnI'Rg Pgthuenlsfhesig urtnhteUSea}tnI ?Igagnclalfder to
form the second antireflection film on the wafer w.
Subsequently, transfer arm D carries the wafer W from
the transfer stage TRS5 to the transfer stage TRS4 to transfer
the wafer W to the COT layer B4. Then, the main arm A4 of
the COT layer B4 carries the wafer W sequentially to the
hydrophobicity imparting unit ADH, the cooling unit COL4, the
coating unit 32, the heating unit CHP4 and the transfer stage
TRS4 of the shelf unit U5 in tha’t order to form the resist film
over the second antireflection film.
Then, the transfer arm D carries the wafer W from the
transfer stage TRS4 to the transfer stage TRS3 of the TCT layer
B3. Then, the main arm A3 of the TCT layer B3 carries the
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waf er edge exposure device WEE and the transfer stage
TRS3 of the shelf unit U5 in that order to formthe
first antireflection 5 filmon the resist film
Subsequently, the interface armD carries the wafer W
fromthe transfer stage TRSL (24 TRS1) of the shelf
unlt Then the main arm A (or A2) of the DEV

2)..carr t he fe
Xﬁf@i Eeﬁﬁé@ﬂ%’a 167 e b e obBl e first
UGan'Ehmflectth@nlﬁltrarfcmmm?g mitcaBr i e Hd’@tlﬂ@fahll\/\CHP3 the
fro he transf er sta RS TRS/) to t
Sl e b 8rakses SO TERER AN W05 h0for stage TRS3 of
pr etl:tet sheifnenhit eusoiwrtehawr oedes.toAffbem tthe ¢xsosantireflection

pr?ﬁess hﬂi been .c leted, the 15 interface armB
caf HTEOM Hae [§hL+t o the transfer stage TRS6 (or

tTrFfS:?) of Sdlﬁs@ﬂﬁélﬁtl PltheUfint@rfé@lel wem tihecanfies Méowafer W
a
Al Tegm ﬁ@eaﬁvn%yeﬁtﬂeaﬁﬁstthOﬁaTR%&r)moﬁztm shelfpipit US.

I aymferBZ)chéahﬁmeﬁ drive Ava{er AYY fd?mchée[iﬂ\ﬁﬂ%fy@r Btla%r DEV

iPY%QFEQ té%ﬁtﬁgg (%?i‘tz'ya”'g%rhglvdﬂwteqf@gﬁ%e | %Stéﬂe g6 (or

he&ltRleé)zth't (t)hé’@z\%lsfg E’ﬁﬂﬁl@v\% of Th@‘f—‘\ DiRé ||f\]éggfta§%maﬁgﬁ\é carries
r
\y’:gleoﬁi’%fg?r N@ g’ A‘F‘?eFraﬂﬁIedﬁ@/%lﬁB‘ cf@ésg'%g) to the

be@kp@ﬂm@ el/etem Ba vefaib g\é/c'tstrﬁﬁlwa/f%frew to & hﬁ'edetermlned
transfer stage TRS1 25 (TRS2) of the shelf unit

ThEXPAHY G PEPSERY: arm C carries the wafer Wto

return tmﬂft@ﬂfmev\ékgotshﬁecwdc@ss%ag aﬁéénortorhb‘!?eted the
carrijer pgort tabl e 21 of rrier block $i

coanr%%ja&ﬁd 8 B éarrdsssmﬁ mfeesr $0i the t'\xhaﬂﬁ?%étage TRS6
COf(UrOTRSV')toﬁtlhéthéif%@ SO Ul 8livEPhERRFERIV to the DEV

re 30 o atl 0 of the processin

unﬁ?g néi @Eé{ layey re@ﬂ&é’b the mainypHy ﬁ%eOf the DEV
pelByeliol o St $P 2 ncies e oy EBecpries the
r

opé’i’%&?"onyg g’f%mhéhﬁav@rbﬁfﬁﬁ age AAS6¢ (&R §r7§n§Pth§r heating
C udrie PEB@”@%E%ZS ;gﬁ:}?rcg{b;hrz mﬁt@@f_@C@C©L'Z‘ th‘éhaevelopmg.

tr.ol
RIS NGE IO R e AL i
re((l[IEfvf Rydhes1) oy qirdc@s\/\ﬁtﬁéf wifereayf bgs predetermlned

route alon the wafer Wis carried i
é{%\fé\%pmg proces ?ter tﬁe eveloping process Has been
completed, the wafer W is delivered to the transfer stage TRS1
(TRS2) of the shelf unit US. Then, the transfer arm C carries
the wafer W to return the wafer W to the carrier 20 placed on
‘the carrier support table 21 of the carrier block S1. _

The coating and developing system is provided with the
control unit 6 including a computer for managing recipes for the
operations of the processing units, managing carrying recipes

- for carrying the wafer W along carrying routes and controlling
the processing operations of the processing units and the
operations of the main arms Al to A5, the transfer arm C, the
transfer arm D and the interface arm B. The control unit 6
controls the unit blocks B1 to-B5 to carry and process the wafer
W.



bl ock. Carrying reci pes are produced exclusively for

the unit Dblocks Bl to B5 according to the types of

films formed in the 5 unit blocks Bl to B5. The

carrying recipes for the unit blocks 131 to B5 are

stored in the control unit 6. okhe wafer Wis carried

in one of a plurality of carrying nodes specific to

the types of films. There are a carrying node of

carryi nngnee:amfymg wectpefor the flain obitbekwaber (W S35¢CIfles a

| RS BLLPS DB A RS WAl VEBRbREIY e uni
mblaﬁ«el G!arnglr[g o;m:spe_s ate mc_tu@@o&@()’SNdyerfoB@he unit
a4l | I, | | .
DRERGE B, B ActBelfy Guihe) BlaeSR rfifis fBrmed in the
5 canniteblodks tBie te@ind Thei cefiydogi oc_a_cifpdghrfbnrtinifmgmtit blocks
PRt BSpEe iRy oylR Cordior BBl lver "52) "Whicn
carru es Dhe Wﬁede\aﬁhsmmlm oce e tdfeadptwntalltlyoobf carrying
arril e a Ul I
oy hecitic a8 T ERRES T ftisr ocHEA o Sorpying mode
\Ahof:hcana;rﬂmgesheuwaﬂee Wrbsd abt thef luedti blodkdd B1 to B5, a
10 | ERt A aoP (FEdE or, BAThAngnr S8 LIAEE" VITES, the, G %188ks (DEV
DENay ey Brl , BREVWE yaEY BtaI)rwhﬁcmldart‘;neawlfﬁleém‘flelopmg process,
rgcess ct aor I N e CO
P 58 St0is DIBS (It oh 2, ST R 1 s SRR E0h bl resist
?eappgltaerg)mmﬂdt:ess?g% w}‘eanImZtt meclof(;acfrlhllaye:a BS) which
orne an e S ,ones., o e .
 EAEHIeE] Oy CLEE: SehaRdotnsREREGRRCHIR, forfing process, a
15 Setaﬁﬁyﬂdgumdd@|dfC¢Ga'rmi@I$h@WafEﬁnerthu@iLtnib|Iﬂokk (DEV layer
| BT, eu B B, T o oRE R vl 1) ot e
couhlltol b ket kt o(@%Tgyawlat B4$ewte|$hofcarﬁrex:estse;? $i(£1um resist
n t t .

! CeBplRabd BRdcdsyatid o Bt Bladectort 13y B3y g which

t heatiries obt%ﬂ@ fist eatireflegtion ﬂllhe ﬁﬁmln:gzlmgncess and a
process are

20 b 88 FRand RoveEREcarriing R et WRapoliut thendinit block

. théDEM rhawermBA DIEEWIanyrreBZanmdm ctleofoutStheedeveloping

pRoBESE, " FaofEdols REL IAEAAL IR HE IGIRELAT® serects

t htleegbpitt bdbckbetbvhiat ithe avafaleVel ispitogbey sberredann the

giphgg ggﬁg‘% 5;3?00;1'””# ‘rwﬁ{\ ﬁ@kbé%ﬂgg%rnf@elects the optimum

25 ones of the plurality of carrying recipes prepared for the

selected unit blocks. Thus the proper unit blocks for forming

the specified film are selected, the arms and the processing

units of the unit blocks are controlled to carry out a series of
processes. '

30 In this coating and developing system, the unit blocks

respectively for forming different types of films, and the unit

blocks for carrying out the developing process are disposed in

separate areas, respectively, and those unit blocks are provided

_individually with the main arms A. Therefore, load on each of

35 the main arms A is small, the carrying efficiency of the main

arms A is improved and, consequently, the throughput of the
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resist film the unit block (TCT | ayer B3) exclusively
for formng the first antireflection filmand the
unit block (BCT |ayer B5) 5 exclusively for form ng
the second antireflection filmare stacked in |ayers.
Therefore, a floor space in thg processing bl ock S2
needed for form ng the two antireflection filns over
anduder t.h ist filmis equal to that needed in

t he0R HBgcanidey ING25Y$I&Mf ca bRy inergased resi st
film Conpgeaygit bVockS@é@?r 'I{J‘)égp Iftg) %9<cm§iv%‘i’gtf’o'?%fo%qing the

devel .o | ng systemis instal

t heeex filEyethequnitnblorkr (Teyfelayss Ba) exelustvely Ayeforming
B5tIR¢ efitqliaviiherledtioh AlmCkid thel St WIddRe (Bl ialer BS)
is possible to cope wt case

an@?(fi'éﬁl\éelm &or forrﬁhmg the seeondramtireflectiomatitmibee stacked

b RRYLES! THELBRoAd 8 g hpd e’ BLERR, oReLERI Mock 52
an@gdeg. fWerfobmlnnetluE\IWQWamtlB&flandonhéllmzvowayand under

Saine g Xlhouceq B o W Tlehtd (PB4 28R plock 2

sae/ﬂé' fermynagonhodhesresist fikni valgnsedeensly, yspace in which
opirE EPRLAIE Y devaeb iR Sisreth 19 Tasled B sy regnced.

by a sinpincedheyi Tdﬁ@’@faﬁﬂanmeh'ECETofawmr &3 and the BCT

Slmyeég g thquglclawd%{?qn e saﬁnlrécgg Eé'r ﬁiﬁﬂ@e&@ﬁogl' it is

syBOéﬁhble\stqm@me)mdhaaotwse tvknheueutﬂwdalarrﬂnaeﬂ@%ﬂl@enumﬂ is to
0]

L26e  FRGHRLESATS, ekl SR RGO 2GR, 1 o

anﬁomnedcbryr wiehgctingi the nfamessady'sunw ﬁl{olrc]:ksf lfﬁr{rrrt the DEV
e con

iy EsoBteantl B2 (GrditlerBr o TEV Iayale B i the DEV

Folray@(aﬁgbethahEGTdayearBBr éhbe@OToha)fel’r B4 anmlothe BCT layer

| 37 gt ey ubE Rk 36 e Hised Havil e Sa acarrying

t hieott@sy, |r@smt|\eelun¢he carnyynggp ragnara s seip evtti @b inyplicated,

o?ﬁﬁg%skrﬁp%ﬁp?@févabhe raggpé;r'ﬁgf’% t\/ﬁ%feetrra@;g?n be

stGRetrolss hyheansimple ncawtydigt heo @A ared Ble sORware is

SogHBARROBISA YIRS, e A 56400 tfklea by

watihe oa@ganéxmlsamez:amV/mgearv&Eﬁewepumgrss;stensx age
;rngﬁs?Eer e g?éﬁ{'lhg%ﬁ' % Pﬁ‘[%' Uhﬁt{ellﬁ%%kgr PoPbd "Ssed for
processing the wafer W among the unit blocks B1 to B5 are
determined by selecting the unit blocks and the carrying recipes
for a desired film from the unit blocks for forming films stored in
the control unit 6 and the carrying recipes for the unit blocks.
For example, when any antireflection film is not formed,
only the DEV layer B1 (B2) and the COT layer B4 are selected,
and the wafer is carried from the carrier 20, along a carrYing
route sequentially passing the transfer arm C, the transfer stage
TRS-F of the shelf unit U5, the transfer arm D, the transfer
stage TRS4, the main arm A4 of the COT layer B4, the
hydrophobicity imparting unit ADH, the cooling unit COL4, the
coating unit 32, the heating unit CHP4, the wafer edge exposure



unit U5, the main arm Al of the devel oping |ayer Bl

(the main arm A2 of the DEV | ayer B2), the transfer

stage TRS6 (TRS7) of 5 the shelf unit U6, the

interface arm B, the exposure system S4, the

interface arm B, the transfer ogtage TRS6 (TRS7) of the
shelf unit U6 and the DEV layer Bl (B2) in that

order. Wen only the resist filmand the

antleviadfd YEEQtHe ItnansfetestygagTREBS ofstke shelfh anid Lk, the

SRR ATOND. B tpaBYeh s Rt LiTRER). Of ofhe shelf
ZIngtﬂ eLSC;ﬁfe }Ngém aM\thnsAtamfgtbdacﬂeomdmagcba):elerBIZche main
1 ahd A2°8F e BEVp Aot B Liah SRR TRS6 (IRS7) of
5 ?Ptl?]esflﬂmelftmgnfell#%t theaﬂééteﬁacezfagv;@?r the dxpoasure system S4,
tr BSribtedelfcaha, Shertgrtar Staler TRs e (RRS af She, shelf

A5uﬂf|t Ufe&eanBthé @E\V |Bper tBie (BQQl imghatiord€ALS, the
second |refle

fil
heating GH1&N CP||3 g‘ﬂ% trlf':’ﬁmP%f E{I%?gagmt%%@n%mgﬂectlon film
”aﬁ%lfeei AGTHR: riekest Fns e & dge foRFed ! belyeihe DEVNlayer

102468 350 e oo DACHER EBI it TG 4 Betecte,

32anidhefdieabdataplenitheCrffert e |watarr|edg¢rcﬂnp@her earrler 20
devnlce VWEE, the tran fer of t shel

S\ $he a carey 1d kphin seagerhianls sesting Jhe Banstet brm c,

(T%@)t@hs\‘@ﬁ stngfTRBJ-F bb.thiehehesf mrat mJH thészlg’lgt transfer

r
Cnerms 2] o kBechirst JpnsReSEReR RSB (ihe ShENFfalprm D, the
15 Hﬁttreérrlfiﬁggrgt@rcéamts?@mtﬁe §r§1@|faa<maus IgggshﬁiRTgSém’I AS of the
ar e Ianst €
 NB G Ry et BE, Sencaolii Bt ColSr tfzo,qf( i Jaitigeflection
g;fﬁffn fffmﬁ?ﬂngnu]ightt Ba, gtfrﬁe Sl‘teal‘tluhg1 @nid ChEP5S, the Eransfer stage
lrerl e 1 oNn | ver n |
e S P tare, nEro o et 5856% R Borthe main
Lag‘?l‘n EK'4ﬁ}ﬂtﬁé?@%é%ﬁ@ﬁ%ﬁéeh?@fﬁhcdlcmyldmpéﬂd’ng unit
X e er Wis e carr
20 5 A¢Ha thear i r‘b‘[‘J'tteCZﬂcf[v EF‘F—’aFPg]t bﬁe ghe heating
t r@ﬁfﬁf e(EHPElm the t\hf@feﬁ re’ﬂg‘.ﬁé X [0 - AW tﬂ@flEfeOWEEE t$eelttansfer
Unl ns I rapster s
a8E THOT S FRE el P Mi theriraPaRst ST Hofheganster
I axeagBerRslle(m pdsmtbnrm]elsryelifrmwctusg thei tnaﬁﬁl-ﬁrﬂrhﬁl of the
C e coatln | e, hat|
un| E@H‘iﬁg rt%{ ST Ns @LFR '?‘%SAP? %h Qé\?e'q eurnWZ), the
25 Us tramefelrr stesd@' TRE® DTRG® of the shelf unit U6, the interface
arm B, the exposure system S4, the interface arm B, the
transfer stage TRS6 (TRS7) of the shelf unit U6 and the DEV
layer B1 (B2) in that order.
When only the resist film and the antireflection film
30 overlying the resist film are to be formed, only the DEV layer Bl
(B2), the COT layer B4 and the TCT layer B3 are selected, and,

for example, the wafer W is carried from the carrier 20 along a

carrying route sequentially passing the transfer arm C, the
transfer stage TRS-F of the shelf unit U5, the transfer arm D,
35 the transfer stage TRS4 of the shelf unit U5, the main arm A4 of
the COT layer B4, the hydrophobicity imparting unit ADH, the
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transfer stage TRS3 of the shelf unit U5, the main arm

A3 of the TCT layer B3, the cooling unit COL3, the

first antireflection film5 formng unit 33, the

heating unit CHP3, the wafer edge exposure device

WEE, the transfer stage TRS3 the shelf unit U5,

the transfer armD, the transfer stage TRS1 (TRS2) of

the shelf unit U5, the main arm Al of the DEV | ayer
Btobﬂlhﬂ_; uwmcmm % Qo atheg thkal,eth82)atlmgmmt CHP4, the

transfer stage RS7 f.10.1 el f
ke TRES o iRe sule iRt U, life tdfidarcftm D, the
i mt&mémestaa"ge BRSDeftitrnshelf andtge) STRSe fﬁﬁﬁ?)arn‘i Aef the

od%ek 1axfe By thPrep PP ainitobBial vig irst ahiifefiection film

S@bﬁﬁlﬁ?h%& BB ocldse (tHe layier B4p3t hehBCTwhéyer edge

B5 and e TCT | r form

o s et WEE, fim hnt et age RS %ol Kb RER unit
fQJSfE@heI Era'rfsfé?caﬁ'?rﬁaby s trér@sﬁe&' §@égetmsnr OPRG2) of the
unit’ bl ocks to 'b"’l% used and to ca

! BhelBIGUt ddbarthe Bradarmiat alorbe’ BEY Tavey i, (the main
Prfoh 302 i6F tH?é VII’EV Ia%f‘érI lzzhtﬁe%%f@fegtagéhm56 (TRS7) of
carrying are wafer Wis carried,

exhenahflf ﬁatwe!éa’ttheena%ﬁrrfa@e HBCR, Ehea@yposHEe system S$,

| Ipher frﬂ%@f&&@@fﬁfﬁ afH?e ft%ﬁ?féroeiafgé TREE HRSYPRifthe shelf
uni t._ bl ock and B BtlhéBe transfer armD is used

M'Géﬂ@@fiﬂ ftBF-' Dgé{rﬁ)ﬁfg daiBrthatiegifrfeach of the
film fo"lfﬁé‘gcb'ﬂ*)ll[\a' %‘ﬁﬁ’ce§5 r@%g‘e@tl%lf‘)lﬁa‘%heOfséIBQted unit

ocks

developln uni t r
waileeksy ¢ tg\ﬁer@QTy amm@ ,tHee VREErlaxesy %e@wﬁ By TCelayer
f 'é ff&rmf%sanﬂ{n@getﬁek' filrhs! Hred thr aefiecacTiérdfi®e, when

devel opl ng_uni and B2 to the interface

bidiierentafilmsnare da rbee cfﬁf'ﬂ'}ﬁdrg'tsy%t%‘ifl'f%s%fwrﬂﬁ"i’l ki select
3Qh% 'E)?Sp‘é?' Mnithﬁldcfl@%ebeshﬁéésaﬁﬂlsﬁa aHftryRie C\K/afé‘re W to

hel f * unit are used for_transferring the wafer
f rtm tsreéecmd;déa& RSk ock THERSOf@e tm GATEYEN G| ra'aqa ram is
S%,Wefor reversely transferring the wafer, the
interface armB needs to operate in a narrow novi

range, Wi ERIS &NPpdimEnt, HaE6ATRUNdoPreas R, In which the

CaKBTANYY GBEEAkiOa, @&tbh@llh@t@éﬁv@éénaﬁ@ Barfi€icBlddie S1 and
carryln syst Vi ce

vﬁécsagf%ﬁalﬁgségaegé}ff&ﬁ? o8 égsﬂw devefoping unit
glct?lntotgtsl ?g al 'B2, Bhe thérrdpsBMErsD iPueeldseRERisively for
carrying the wafer W from each of the film forming unit blocks
B3 to B5 to each of the developing unit blocks B1 and B2 and to
carry the wafer W reversely. Thus, the wafer W processed by
the film forming process is carried through each of the
developing unit blocks B1 and B2 to the interface block S3 and
hence the carrying system is simplified.
Since only the transfer stages TRS6 and TRS7 of the shelf
~unit U6 are used for transferring the wafer W from the
processing block S2 to the interface block S3 and for reversely
transferring the wafer, the interface arm B needs to operate in a
narrow moving range, which facilitates the control of the
carrying operation of the interface arm B. Since the carrying

system and the access to the devices are simple, the carrying
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constitution and differ fromeach other only in the
types of the chem cal |iquids used by the

| i qui d-processing units, chemcal 5 |liquid supply
lines, drain Iines and discharge |ines can be
collectively laid, cables of gbectric systens can be
collectively laid, pipes and cabl es can be sinply
arranged and, hence the co ting and devel opi hg system

caY $EMLAN Peagasity e@ntro ﬁlsequently manuf act uri ng
time Ca'Sl*h%ereEWéeohlrﬁhefdrPﬁ tP C,o‘&kst hgre similar in

manuf acturing line can be i ncreas
merN kUl PR ga R sdifferairee ﬁé@bc@EheNIWé’HYt metB@TtYlé@%rOf the

qu%ﬁﬁcmﬁdmuggu%daggktthé T%ldlﬁﬁ’cﬁée&n%r ﬁm&* "BHemical

s m
| iliqwiel p%lé)léﬁbél hgesni d5ain hlenaéatamdg discharged limes can be

COéHHé&I\%‘? 2%?05 cgﬂﬂeﬁf(?f‘é Eltr‘l\&taﬁﬁ bé‘naPEBCB lectively

he same rom e er on
tH@lcﬂyﬂéﬁesfaaﬂeﬁa@ée5|¢mulag sigaply tiyrran@ed and hence the

o QAL raRE" ¥y ¢ Ag. RIEPR it P QRSS! FRsembled.

sa@ense@gegﬁly,mw@mtacm &iroe cap bealtedigcemdthe through
It J8F "IN SRR COTIHT el "Calilide P1ACH R BRd  the

desi oat i ng
devarmﬁaﬁgur;lm eastmcaudlbagemuctedol ocks of different

desi ns, i} IthiealRer MBRUTABEUTIIY U8TKIay&IBEPSNd the TCT

faulty nmanu actur ihcreases 't hroughput

oflayeto&3 r@l‘&arf@rffdegebﬁpth@ siypilam uanhfbior.ks; ngpahieky, the
b f ri

a@nggggﬁ.gi{.a Sr@&iéﬁﬂﬂ ) ehe ﬁeatﬁ]rﬁggjn of 2R thB%ooling

builnfisng@n @rowadedgwmm thEelV‘@IDpan‘ngSSJﬁttém same layout and

sciffen ‘éf?’“aseé{? St BRI A shPef 57 Eheptlial 1igifids used

arbyblli et Ibq/utﬁls@eaﬁesa@g henstare thei tccmtongs amduldeveloping

ey Rthacal, o BENK 6P7a8EehRINTS i BIOTRY, of the same

ned,eStga“ry Tbe mmﬁaﬁnreaﬁnthmamm@md E&aatelobnagysystem
| |

oAl kel IWELBOR Wh ind |08 BECRIRE=as compared with

f oa nice@ting t argb gevekoping bsysterm tiodeding: uinitn blocks of

SO GIRH ORAR NS AR SARRI SFROLREs raulty

ded@nwasturing wwﬂ@rmeasasptrge tbrougﬂnrmtcoﬁta epading and

deyeVeRIpIBgSY $Y8teh? manufacturing line and reduces the
manufacturing costs of the coating and developing system.
Use of many common parts for building the coating and
developing system is effective in reducing manufacturing costs.
When the BCT layer B5, the COT layer B4 and the TCT layer B3
are built by assembling the same unit blocks, faulty
manufacturing work can be reduced, accuracy increases and
adjustment is facilitated, and time necessary for adJustment can
be reduced.

' Even if any one of the film forming unit blocks becomes
inoperative due to accidental troubles, another film forming unit
block can be used to form a film.

A coating and developing system in a second embodiment
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conmbi ned with an exposure system S4 which carries out
an i mrersion exposure process which forns a liquid |
| ayer on a 5 surface of the wafer W includes an
auxiliary block S5 interposed between a processing
bl ock S2 and an interface blogg S3, and is provided
additionally with a filmformng unit bl ock not

shown, i ncl udi a wat er-repell ent
7 GraROrgIng; 0 rre PEERERG SRVEDDRN Cpl B described with

Prrf8FéhY Ed'ffﬂ on13, se¢hpd é&btﬁtﬁgl bRl erdVaBpihhMsPstem s
& 8CT

i sposed, for exanp e, on a

t
gegoensnbzne\ﬁt é\fnhﬁeﬁél ICXROSHITEL SHMSEERN £ SmW Rich r?@ﬁﬁkﬁysce out an
| Srdrldrai - ﬁ&%@ﬁ?é” r&g@fés tRhickeRrnbt A | |@E¢ﬂslé¥ler on a

exposure. [ent protective filmformn
urgurfaceef the m@ﬁee“cw,v@cfmqiﬁs @dbaw@harv ;brleo&rﬁwgtgrposed

r%?éﬁ&,eéh' éjrfo%'é‘sgﬁﬂuq]%lagh'g@raerg@aq‘br‘f Fché ﬂ)l'o‘&lk' 93 and is

mrer si unit |nc u I Ng
mmmvndedeadémmopaﬂvewuth/@ fulmnfeammagunm bl O%yneé Shown

pr h f d
PURIGREL" FolSELIES PSR Sy St i, for
c| feanimg c53V|Wét¢b'rreP@ﬂr|@ﬂtng ppatectives fildm ik vaf esecond

%’ﬁ’zl?éﬁ{eﬁﬂgnaffﬁﬁ{ Of?’? e?‘é’éqgt”fﬂn"i‘nqjlggbséﬂn%' I”Sxample on a
ect adversel y T exposu
| BEA Iaden BS.heThexwater yrepellentsprarective; hkrpetqrmmg unit

unict grBEQ%%Hd”%ﬁﬁe tlﬁ’afd%ral bWif}?eﬁn%éHﬁh exposure.

fo'rc‘mn roc rocess and bet
th'éhexpwahee—rﬁlp@dlemi andoteCZB/Qie\fdrTG)plfﬁgﬁpﬂchgﬁlt afOl’mS a

é%‘ﬂé&\}@'ﬁlnzzcg%b%e d?’%v%l?ﬁlﬁ({)@fﬁrré/glspyflﬁfn from being

ani ng process arter t mmer si exposure proces
a impeegnabed wn:im.atImylcttf@crknrmnapsmrrar@fmsmgeéfhe unit

RS RIHGRe el Betel AR ARAOE fitmtprmmino unit
thma\?t bef provided Bwikh | @ epsoteativaf Bimwregooywing. device for
tr . e .

. EOTE 0 R L ALt Slgs Y sfce éfdaning

tran
shdemcmrﬁot reen o ving macrt@ées fgom (bbE s2fer V¢ before and after

"EREBL08, 4Ryl iRung e Wk R e kel o

clexposgrenlts 72 may be | ayered structures. 35 Only
Gl 2an! DAY fad FnOthd MABARELY DK S5 brEdndspection unit

di sposed oSite sid of the trans eV|c
E. 71hﬁonsinweamggnam mafembeéwe@rrpan@rrnsfms'nmnbmess and

ggslntz[ﬁ??%ﬁ eUpYHEESE divd BPRPEEN OfhdO%PdsliFe process and a
developing process, a cleaning unit 72 for cleaning the wafer W
by a cleaning process after the immersion exposure process, a
shelf unit 7 built by stacking up transfer stages TRS from which
an interface arm B included in an interface block S3 receives the
wafer W and to which the interface arm B delivers the wafer W,
a transfer device E for carrying the wafer W from one to
another of transfer stages TRS6 and TRS7 included in a shelf
unit U6 in a processing block S2, the inspection unit 71, the
cleaning unit 72 and parts of a shelf unit U7. The inspection
unit 71 and the cleaning units 72 may be layered structures.
Only cleaning units 72 or inspection units 71 may be disposed
on the opposite sides of the transfer device E. The
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directions and vertical directions and of turning

about a vertical axis. The inspection between the
filmform ng process and the 5 exposure process

i ncl udes neasuring the thickness of the film forned

on the wafer Wand search forsiéorei gn matters on the

waf er. The inspection between™the exposure process and

the devel opi ng process includes a photomask ali gnnent

i _raﬂ'ﬁangieﬂ:ﬂent Bfet s Eb?’gyoubénck iSptéynde provi ded

with an i ghnen rk. etector, for detecting an .

3 | Gnre NS RAPRAaVAGe of dspcerable’ o S¥ing in Rorizontal
rwcmnsnamf@ertmmmmtmm aofd of fiurmimy Fdaser vertical
process.._ At .|l east .one

i P Siset AMeANSAECHAB hekweed: yhe Blon Bshiinf bro2essEnd tne
asm@ m*@lcte%sanﬁld@é’sC?‘ﬁeamhH@ethé5trﬁcknefsgcef the film
pect i

MEPE B e alen S adareh fomfaraah maldars g the

thﬁaféﬂ ckpreésingfe@ion! Béf\ﬁé@ﬂdtﬁé ék?owt@ﬁ'éfp\%cé‘ffs and the
ec

c{ larity detectlng devi ce r%;

%\géfh%mg. BEOGEsS inElyudes .aeg.h&tomwf il Rt inspection.

U”FHe afL%h%'rgatB‘I'd&& SBen'VW ebre \M’B@fd?éd? v@itﬁ/ §h é’lféﬁl‘néﬂi‘@ mark

deve op| n rocess, efocus insp ?(Cép gew ce r
305 Wé#ﬁ'ﬂfaﬂ al@nynendt sy ae I%Bn%rﬁu strate

dfgr?&taﬁ fﬂﬁﬁ %tmagmi@\um ifotal rer‘i'ﬁi\ﬁﬁb' ﬁﬁr@'%ffe&tﬁ’lm nbwt? laser

filmdue to faulty devel opnent, a particle counting

dRiAE€SSer counting particles adhering to the wafer
W a commyt |&edteehlendf Q'@Yl'cﬁl%rfaqruﬁﬂbe&ﬁd%\‘ﬂé@%tfs installed in

es o

f g ghxatie D OBl 5 ndihe FunEHENA qin s iang devices include
apé"él.ﬁ'?'aéé’ |h§Pe‘€§|‘fo$f th ﬁ‘o?ﬁh@ﬁ@cﬂ@@tﬁét SGifaed of the wafer

devi ce ecting the sol vent of I'1quid resi
spWasawédmf%ﬁk@ﬁés|m@@|swrl&w§iltafm m@dngotn%g |ckness

wedfeh ¥YmafdrAiEa@bn Qﬁ%eﬁ/bfé?twcb'nng'ré Ml&ﬁt)ﬁ Qfetectlng device
det ecting defects of the sanme shape pgearl ng

trf@rs(aﬁ‘ée%@fstl.raﬁgutﬂfmﬁé ISy Af 'ae@sd <5ﬁswetf e, \R c&eamng unit

ScReP dedRstrinaHewvaeef o)y drifecti pad/es derdr thel Heveloping
remai ning on, the wafer Wafter the devel o

in
prRIQGESS, 2 ARFOLUSVISRESTIAN (e vicefd ap ing a pattern for

dedf%l@@émah deéecaeoal&tﬂwm f@Fefé@tsﬁCtdé&dﬂﬁfg?CtéeWte for
resi st m and/ or forg&nt tin

{erbian: deferen:Ingethan: aote cBUIY develppment, a

'Teﬁ‘értt"wégc@@\ﬁtﬁ@gf@évr&asfél"é&milhg ‘ﬁ‘a‘itﬂélﬁ édﬂl@eh'n@e%o the
atterned resist fijl

ot o
alWareeV, PnspEet H&t%W‘&edPUHCfF rfgﬁéfeﬁerrélwecomets formed
aGeauaagyuRrf rakitnfirAt bpfbab bl eredfreldn mblitertentdined in

the liquid resist applied to the wafer W, a splash-back detecting
device for detecting the solvent of the liquid resist splashed
from the liquid resist and adhered to the wafer W, a common
defect detecting device for detecting defects of the same shape
"appearing at the same positions on the surfaces of wafers W, a
scum detecting device for detecting residual resist remaining on
the wafer W after the developing process, a defective resist film
and faulty development detecting device for detecting defects in
the resist film and/or for detecting faulty development (defect
detecting device), a line width measuring device for measuring
the width of the lines of a patterned resist film, and a



subjected to the exposure process. Defocus inspection

by the defocus inspection device finds 5 out a

def ocus condition of the exposure system through the
conparison of a pattern forned on the wafer Wwith a

regi stered correct pattern. Fog~,exanple, the line

wi dth neasuring device deci deS whet her or not

exposure and exposure tine in which the exposure
syglfmhomnasbssaeldgnh'eenm rmspescttnhgl ngl é witceee df m tri‘;q)ectlng the

th arison of
meas X\éegatﬁ?%ﬁgpbﬁérgy gvpgu% H?p siﬂe\‘\’é@ Eer guafer W
patst&;actﬁrtoeb&a&rrd;@oscljjre pmeﬁgmsk aI i ?nrrent o
' ' er,_pr not exposure
et SRR AT A Bl e I o BBl ncs
5t houtesi s:tefblclum Tonfditiowd ofnthie eW@fo%ﬁJrh‘V %V@g@ﬁ?&ﬁrough the
rn of a Sp

f tt
parcg’%ﬁtﬁ% :rl:igr%g%éﬂavﬁoteﬁ"% p&n ekhe gyaten oer with a
| ayegm;l]tndrbd? Qoﬁ\GCQUS;ba’tgfi‘@g' Et eFgd (?gérgﬁjglegng]g;nlme width
e su
pr%ra]géﬁﬁ'}'(\}agefrd&wtgur@ec'tdﬁé V\g’fehﬁ i SOEar"P‘P"ed exposure and
sequ@usiald stinfeorin 20hRANHE, exfoduFar §¥§'{)€f aﬁ%c%'ssed the

| ayer B4 and a uni

lo?orl?%#éaiq\%tgc?rmgﬂ%n her waleri W& ﬁ.remnrﬁpetrhéjhrough the

or @@lmpSH‘@%m'éfﬁné |Meatsh|¢e)d’abﬁtté/ﬂd iR &1 Hbviously reﬁlstered
guentl al | to a transfer stage I'n

OFretehi ¢ P éif,terép traﬁ%‘f exﬁf‘hﬁ"@: athe arﬁ%f@pr@saéﬁe alignment
TRﬁisp'éEﬁﬁ)g dévtdeedéhﬁiés WHétH&: 0P et 8RhOsaFeaN cfj exposure
|n%Iuded|nt|§| ﬁer Bl(a main arm Inclu

WhiF B%IT:V §x P§H§?e$Y§¥€a@e PrRSgseetksihe resist film

15] Edfbmlmﬁl iom @hég\.ﬁbffiﬂggtar;éﬁt rrb?;efrgt';rﬁsfbt’ﬂ;‘gg{e tﬁﬁVtGﬁ}ﬁthn of a
LnpetERIn i srR Qb att MRIChICa RS 0B pated biibk asgattern

an@ftahdiow@m@?'efrewﬁﬂﬁb 9iheoliBly hahistered d@drre&‘?at&e rn.

waf er W proces b n exposure process is
sequent | &Vh?nt iﬁ ék’/??ﬁrerWadé 5pm|® i 51 birctedt dof sz ecleaning

bl mbce§§ af&e?f@;ﬂpéﬁjrét f9e WBféPQNSﬂ?ﬁSBrHEUt ]s_:é’augﬁtlally, for

h
20 " ExAMBlenFS Fsariies bloglobdr, aditlayer BRe 3 CWTrayer B4
st agel "a'RSGHI BRSTR for ﬁohmm@ebfwla"dbP rdpe IFE{PﬁcaP?%fbctwe film in

o Thah, &, USSR ke et Wakocartieds seguentially,

suboe@eﬂnbdaeplte@tt(ﬁaﬁ‘sf@dsté@@eiﬁt tﬁ’@sshé‘_lPrurﬁ}E&lDP' ea transfer
t p after formn

%m hlgr eq)mtrapﬁggr stage %’Ré]f F‘FRSZ) in the shelf un|t us, a
25 main arm Al included in the DEV layer Bl(a main arm A2
included in a DEV layer B2), a transfer stage TRS6 (TRS7)
included in a shelf unit U6, the transfer device E in the auxiliary
block S5, a transfer stage in a shelf unit U7, an interface arm B
in the interface block S3 and the exposure system S4 in that
30 order. The wafer W processed by an exposure process is
carried sequentially to the interface arm B in the interface block
S3, a transfer stage in the shelf unit U7 of the auxiliary block S5,
the transfer device E, the cleaning unit 72, the transfer device E,
the transfer stage TRS6 (TRS7) in the shelf unit U6, the main

35 arm Al (A2) and the DEV layer B1 (B2) in that order.
One out of a predetermined number of wafers W is
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wafer Wis inspected in the auxiliary bl ock S5 before
delivering the wafer Wto the exposure system $4.

When the wafer Wis 5 to be inspected after exposure,
the wafer Wreturned fromthe exposure system S4 to
the auxiliary block S5 is ins@8cted. Wen the wafer W
is to be inspected after the devel oping process, the

or R RG°E oBredstoinfeR PG ST SF LR, bREmple, when

bl thaek weFefroW isl@oi bspgaspeated Tafeewefbemmgpal mlsmtthereon the

PG St R TR B E RS S50 Bblit BFlering
exihes wafeanw to m'eé@ﬂﬁtfsdnequdtém $4y, aWieeh ke ayafer W is
[ exa

f f
LGy DB TNt tfar SGiaslive the v athr W SurpRd from the
vvaémogw ﬁmds‘pﬁt@np84 pftﬁrtﬂe paukiltdry thie dkacks sig fiagpected.

f th fe f d
or}N%‘F‘se'l mﬁ‘%xW@éGFeﬁbr%cg-?s rocesse Q%eg Eheadigygloping
prms tithe enafes bh@céé@é@cb\yvlmé'déﬂél@p@hgebré@ess in the

R BB 3 el thrdhe SutiahycBlockc S5 for

| iiggip@ction,renoving the protective filmis -poured on

the surf ce and the her a f th bac
- surface d1€ Wt %f%Pgﬁ\?f‘g prré’ﬁﬁg'gvﬁh@[) riét éqmt,l?]e resist
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arﬁirﬁh@) re é'lnt‘h@ I||qlu-‘lu|§| weid 'p‘r@tébﬁv‘éaflﬂ*h %‘rﬁ@ﬁﬁﬁﬁférsmn'

ff t.h
Orﬁfsmywrﬁ aifet (gumak &%ﬁb@wdsdﬂaer luv.a@ia 9t ptameon the

Irﬁméteoafumé waglef hg, cl ganpi éﬁahﬁ‘pte | $hel PretdQsed film is
bet ween t he processing block S2 and the interface

osEre PN thergidpse QP Fhe v rew ?ﬁé' Qaf2PaniRRgralepart of

| pReBhed andackeanede Wasfer 0e Warher wWWFes wr@ftsé@.a"sre&ﬂ by the
fromthe. 30t&oce33| ng bl ock, S2 i)o the interf bl ock

SIMYEVSSOR HeXRRFEHE PROCESSulS sLPIactes tReackifRNINgG Process

pft@Cer?ein@fv*eefthE' Egowme@sei%bym thedér 118 f @UBIMIproducing
proces |ns ct ed an

B 51 e waf er gge éj
cIRBtEess DY tge RIAIESEIVE '%f% fe togpjeatgmgV. For
t hexamgler alvércemh@aldﬁu@h@pfmg reh96¢Rfg tHee éﬁ‘é'ﬁ@bﬁ’&'et film is

Cld U o6 b MisPacd AR T st Bherat soartant e back
l rsuﬁﬂacéooeqnlenwaﬁe@ew 36 F@nfoxtéletrreormblté@twenfmh t8Ad the
orhirie Nt duetsirovEis, vl S vuaSasd off by a cleaning
IIqU|d
In the second embodiment, the auxiliary block S5
provided with the inspection unit and the cleaning unit is
interposed between the processing block S2 and the interface
block S3. Therefore, for example, the wafer W can be-
inspected and cleaned when the wafer W is transferred from the
processing block S2 to the interface block S3 before the wafer
W is subjected to the exposure process after being processed by
the film forming process, and/or the wafer W can be inspected -
and cleaned after the exposure process before subjecting the
wafer W to the developing process. The complexity of the
carrying program can be suppressed even if the wafer W is
subjected to inspection and cleaning in the foregoing mode.
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cl eaned at proper tine after the filmform ng process

and at proper tine after the exposure process, and

the conplication of 5 the carrying program can be
prevented even if the wafer Wis inspected and

cl eaned. When any protective gl mis not formed on

the wafer, the cleaning unit 72 is used sinply for

cleaning the wafer W The second enbodi nent nmay form ,
t Rhys d%@ctcpmphca'ﬂponof the weutesaking iwhickhdheawgafer W is
antj.r ect f i t r Nyg h e

TR P e Rl (he; FFATRu TEan BLCInsBediddl and
befleanedr aif peopehetiox@osfies theckbs ferméngr preeess and at

f , ' i

" BRdrofmerdREr i BxBoRaTe AREGESE Mol CofiBRERt 0N of
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e i . ;
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t if a e transfer ar
;Jgg% o m may be placed so as

! 0 access the devices in the 20 shelf unit
U6 i nst €Rlde cfeddrad dambodsmientt heay Helrfn thiet pubtedtive film on

such a _case,,.the ,shel f unit. i S. ' i

¢ iR FeS AT hR R gy BhtirRDiegtidl i 38 48 Parmed, gn the

Llh\ﬁaéar lW,etthwakenSéNtmayebehsubjecttedjeaeﬂl'cqoid@lmim'g process
ocks Bl and B2 ,and the wafer [ ri

r RETUE Pr égt}ert ﬁg‘esﬁéﬁpfosl}r‘r{iet &%’cpgspﬁgvbsgcgr%q%d after the

gr_@japbﬁuréfpr@tfegss via which the wafer Wis carried
romthe,interface block . of . e

devel opi’%E}C%d'f‘gbl%BckggBﬁréﬁ%lﬁggng%gm%@' thgféFaniesr stages

cafori edrﬂgemgrﬁéﬁlwaféhmh oan &dclarofi "k fdevslopéeng unit blocks

C i er C i athe r. st f

arPL 8hd B2 TR aaf o e 1T P3H5HD ORG,Blogkl B3'Eh' 85 and

t][’rﬁ)maiaﬁr)ahp #he ok afdve VDEéViarsely 1Ray( beeindudedrim Abe shelf

of the DEV |ayer [132). .to the:transfer f

O WS GRSt or i i, TRl APS0S, 4449 rbhgter arm O

Llhma}/(\pflﬁgrhgwac@da sfodasi tedbenabdé tdheadddss thendeyices tin the
ocks. e ansfer .ar t sfers_t

onSel whi 6 BRtER” P the JaVRSESIn MFe "GIE LNl §8. 1

theuth&aalsdazre,stlageshelff bhi &¥elis provided. witle traaséer \stages

provi ded. with a fji (xS :CalLLi V| h r : e

or i Whict e viafel VB BotapAde) bupofnb | E3R1EF pgkes1 to

shedthuwfi thék efeloipéng DEVtl blpeks1B1 #1882 artrhet wafer W is

! nEaeFrfigaere"’UerPs%hg,aEHde&é@?‘le\’i@fu%t U6 is provided with transfer
stages via which the wafer W is carried from the interface block
S3 and each of the developing unit blocks B1 and B2 and the
wafer W is carried reversely.

The wafer W carried from the carrier block S1 via the
transfer stage of the shelf unit U5 to the DEV layer Bl (B2) is
carried by the main arm Al of the DEV layer B1 (the main arm
A2 of the DEV layer B2) to the transfer stage of the shelf unit
U6, and then the transfer arm D carries the wafer W to a
desired one of the film forming unit blocks. The transfer arm D
transfers the wafer W from one to another of the film forming
unit blocks via the transfer stages of the shelf unit U6. The
wafer W provided with a film is carried via the transfer state of



Wfromthe transfer stage of the shelf unit U6 of the
DEV |l ayer 131 (132) to the exposure system S4. After
the wafer Whas 5 been processed by the exposure
process, the interface armB carries the wafer Wvi a
the transfer stage of the shelf.unit U6 to the DEV

| ayer Bl (132). In the second ﬁbodlnent t he
interface armB is capable of accessing the transfer

st abessioélft eitsbél fo thettrobsfed8tdge ovaties sWetﬁwrhE U6 of the
o T IagEr o E eIy IBCE Ui Rt n ot ispr laR Ehe waer
f i Ivh froinmi thge mmr?sliéhrosteg@ qr_fhﬁwé rsiftﬂf&fnlﬁt@t@e%floi:hshlEV layer
0 e sane fi ni oc
onB1 2] o thee astTE svetey Gdr r AHRE 18 fever W has:
5fr<bé%m%ﬁdcf€f§fe@ bS,IQﬂ%fb&ptd?ﬁlrelérﬂeéts,pftﬁéeﬁ%erﬁ‘ée arm B
second. e ans
ol e waRer Y S e beedterhg stpaobihgrahelf unit U to
tr ahef PEV lé"@er waf eB2Wr eversely onlhy V|f a the Lr ansfer
t f the DEV | ayer 2 Therefore, the range i
tshgggcgeégl nﬁ‘%pé?ﬁgngn %'F"bcorfg”%@“t:r g eintarfaes o@rm B s
thetawmeebfbé@@éss‘iﬂagl %héat’:ﬂ‘ach&ﬁ‘@r y\!“agcé@ d‘faehé §RERS unit U6.

contr of the transfer arm C.. The second
1Oen‘§_ eEaWN&‘?W Hee waeBredy bafeeanbeirg subjecied to the

bl @&b@u t@“ﬁrbbéss rHfes f Qﬁé(l*&'s@cﬂqn;?&ﬁ‘b)éehhi\‘/@%@d})fh@reon by

dev unit ock

cart eeghi‘Sfoéf‘Wa%NQ'ﬁ@'@ﬁkrtioeﬂ)‘%ltééﬂsﬁr sk e 1of the shelf unit
i ntLes fETens! %hesﬁ’llh’ﬂrf@hﬂ'ﬁﬂngahn'@%%cl@n%n‘%f thBg fhéni‘nterface

form ng_unit bl ocks constltutlonln
al [@fPeB fmwf%aﬁﬁvngﬁanwafsro\%ir@m the teansfer stage to the
15prqye)g[e ry\té@stransfer st ages via which the. wafer W

carri bet wee carrier block S1 and the
| nt erfacéﬁlﬁ °§33P QmmqntetMEdsg.%e waferoWdikem the

Bl caHlidd2 bds ek NSt Pé%é’%’rd’@és@m@”ﬁlddl@@i eénét?‘é‘ﬁ%fers the

will pe. describe exanpl e. For exa
t hovatgh W) r&.\@ssﬁjwwlysvaa dher sranefervstage inbheDEV layer

st EEBPS(BZ‘%anTWe?éfé)FE‘t ltﬁé%@ngwetfqé hfcc%%fsm ' ?Epﬂfon of the

and _t transf rarmDis acce

ab
20tr£ﬁ§ﬂ§ferst%f s.C the c cARTIEE, bﬂ%@(f&lmlﬁomrﬁgwm,t which

bl ¢glsﬁ|tB$etth%5caherdJr@Ntlﬁi@ctraMstér bFﬁP@fer stages for
the carri hose fo he 36 interface

r blo
bl ock S3. %S@ﬁpg‘deﬁ P@'mﬁﬁ‘& %rfrtﬁs Wesvatenr Wedetween the
theatdigr ®ock S1 and the interface block S3 only through the

developing unit block B1 (B2). The wafer W may be carried
25 between the carrier block S1 and the interface block S3 through
at least one of the film forming unit blocks B3 to B5.

A constitution in which all the film forming unit blocks B3
to B5 are provided with transfer stages via which the wafer W is
carried between the carrier block S1 and the interface block S3

30 . and the developing unit blocks B1 and B2 are not provided with
any transfer stages will be described by way of example. For
example, the unit blocks Bl to B5 are provided with transfer
stages in an area contiguous with the carrier block S1, and the
transfer arm D is able to access the transfer stages. For

35 example, the film forming unit blocks B3 to B5 are provided
with transfer stages for the carrier block S1 and those for the
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block S1 via the transfer stage of the BCT layer B5 to
the unit block B5. The transfer arm D carries the
wafer Wfromthe 5 transfer stage along a route
passing the COT |ayer B4 and the TCT |layer B3 in that
order. Then, the interface aryja B carries the wafer W
fromthe transfer stage for the interface block S3 of
the TCT | ayer B3 to the exposure system S4. The waf er
Writeotass ddobl She exposure system S4 is 10 carri ed

via the tr nfer t for [ f : :

Phe ' ont "Ei1S ckaintEn ¥ wiotBr' I35, G iR QEprEdr parrier

?bla?( Srh?/Iat tlwifransé&rrrﬁnagarof ¢bet BETwddper BT rtonthe unit
r er t he elo 1

(EE) kS dele ﬁ' T6hi 275 éa’%ﬁg(%% \g?*egrg‘é/g from the

:ﬁ%r\/ﬁf%?fsﬁé/dw atlgﬁgdavml?m rpmssrmget#t]e D0T1EyeraBsr argd the

er r ansf er
oA ETTaser 13 i gk R DTS e IRtar ot Ay Ehgarries
ptﬁéewafeflf Wgréﬁﬁtheat{nﬁﬁsgerlsse?getfwtﬁhm mitegéad@mblobe S3 of
ocC e filmfor B3, B4

bt eﬁéTt R¥R't R/a'frb‘? SRPOSUTE SR rﬂ%ﬂ ggl to the o

carri er ThleoGiafel. WO ﬁbtett@d ubist théoekﬁolmrEOs%teﬂw S4 is

be provj ded vvlththe nsfe

e

| ﬁ?éf'ﬁ&lcé“%lmt@ns'tﬁfes ?%?lsfoé'rEgg '@égr{afc@r %tl?l%k S3 of the
'tﬁgﬁf;t?lﬁ%k??@ckB$3oW?5bFoftg1@gg1lltnbMCH &5t BheoroB5. The

rmn uni OCKS
f SFaRSfamarRe D rfr@%rtger W%%Y\fﬁﬁ %ﬁ@@%ﬁ!&r skage to
S*tpeedbb%llﬂat leltaﬁl%j‘c@d B mB%ﬁarTheSdéh@Ia@frg UMitoblock

car stemis

o BpI(B2)sprocessas. the arafero by StadpudEnii ffbgsss and
blepgksfad safive WwaREacedo e dtraksféestagen fdrhemgtlm@lth'ansfer
bl ocks B3 to B5, the_trapsfer arm agdt e interf
a B Dearries sper wader nBF‘?Qﬁ/ﬁ%Fﬁé’é’s al cveldping”rocess
rﬁfﬁggsetﬁénsﬁgﬁ sft%@%etbhﬁwé rs@ﬂgéffonﬂthECc?mHeTqMOCk S1 of

arm B can e coptrolle n,this
e%ﬁﬁplf@mtﬁén'\‘/\!é'igerur\)\ﬁng; gén@%er?%@l a?%ﬁ‘n thevpger W is
?rtgéhtgi;eargédatd tflgecawriér tblmksd1l31ft?h85 by u]§| ng only

st ages, on e,interfa

bl ock Slbrthe RinBeblaokss B ta %ﬁe{ﬁ‘ém ?eacqfé’é’éﬁ?ﬂg with the
:'ti‘lﬁﬁéﬁér stages for tW@ﬂhltéE‘Tac@gb:@dk ISB Sutﬂheatmsfer stages

m, T Or u OCKS
ok the intenerdfiick, 328y B dleiefaf aPIERSEThe, of the
film forming unit blocks B3 to B5 or may be formed in the
different film forming unit blocks.

Since the single transfer arm D carries the wafer W to all
the unit blocks B1 to B5, the carrying system is simple. Since
the carrier block S1 and the interface block S3 are connected
only by the film forming unit blocks B3 to B5, the transfer arm C
and the interface arm B need to operate in narrow ranges,
respectively, and hence the transfer arm C and the interface
arm B can be easily controlled.

In this example, the wafer W may be transferred from .
one to another of all the unit blocks B1 to B5 by using only the
transfer stages on the side of the interface block S3 and the
transfer arm capable accessing the transfer stages in
combination.
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those for the interface block S3, respectively. The

wafer W carried fromthe carrier block S1 to the BCT
|ayer B5 is carried 5 by the transfer armfromthe
transfer to the CT layer B4 and the TCT layer B3 in

that order. Then, the interhace armB carries the

waf er Wfromthe transfer stage for the interface

bl ock S3 of the TCT layer B3 to the exposure system

S4. THe satbraWwage,odes Sddn fprotiegewpis bleclsy 83 moSBS are
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$480% fe! theotts Eﬁéqaipﬂgcgeg coF kher ypiehiock B1. Bdhor BS,
tgge?'?}”nifbe efﬁrhnarﬁ@ft'h‘enegrealinﬁfglrlk%@gé?%gfghb% ﬁﬁc bRicWBbi (B2)
tﬂctshﬁwg thCf%él&%;s)em They EAS fpck@gt érpwq@sﬁ%the

Waféﬁ ew oYY the t@évew;ﬁln@ol Peocedd, bl opleh BhkhandyBZer w
or dplboces& n&yﬂp e coatl n and devel Opl ng system

YviRed RING H@PE $yér eArriRYdinpphagtransfer
Stégb tﬂiﬁckraﬁ'ﬂ%rfahm tﬁ@fﬁ“ﬁgol#ﬁhlhgbhﬂ%%l@@' B?‘,YB@ or B5

and t | a e stack pwar
And ¢ fer” Saas forghe careies Blagk S1 nocthatbarder an
it h%tbrrﬁeaf\era §Iﬁé§t‘?§n§fert be?@etbfth@'darH%rC@I%W s10f 30

er armC are not those of

b
tﬁ'e”%a? Cﬁgf/@f\st %@fk%fa%%% Bandnevide papyiéed ay hctragsfer

e geaP st &hef mt@fh&ér blutK a3 Wafrgye Y4 @sﬁ&ﬂdsf@@@é Miohtdthe
the vvaf?r Wfrom at eastfggn of the st acked uni t

GRAr6iads blegknSdr ande threer ipteefageublogk cagdhmay be
fuﬁrﬁedﬂmc&t maysbe i ®f ted N\ﬂrhhfo?ﬁmi RAinieMo0éks B3 to B5

transf aeTRS Th ra eTRSrra have a
QBIhDe FomBedon the GHrant TnoEiNg WA ER! 0aes:

waf er A/&dcfrdcmgrt@cthfer gmatséﬁt IWefritﬁtSn hanel Wagernt n¥dy be

Ge rftac% bl o& I ee

carrle o the deve oplng um blocks B1 and B2 for
processing. . The coating and developing system may be
provided with a single layer of developing unit block. The film
forming unit blocks BCT layer, the COT layer and the TCT layer

may be stacked upward in that order. According to the present

invention, the transfer stages of the shelf unit U5 capable of
being accessed by the transfer arm C are not those of the DEV
layers Bl and B2, and the transfer arm C may be capable of
delivering the wafer W to and receiving the wafer W from at
least one of the stacked unit blocks. Each of the shelf units U5
and U6 of each unit block may be provided with at least one
transfer stage TRS. The transfer stage TRS may have a cooling
function.



reversely may be provided with a carrying device for
exclusively carrying the wafer Wbetween the transfer
armC and the 5 interface arm B or between the shelf
units U5 and U6, in addition to the main armA. The
processing units of the stackgd unit blocks Bl to BS
of the shelf units U5 and U6 may i nclude an

i nspection unit. For exanple, the wafer edge exposure
devi ces TEEE whitt hboakOvia aybrcl’thhanWafhe WCTs Icayeiedsgrom the

acsABie? fEa it 57 14 s T eEBRE IBER 5 3 i s carried
VVI tév @aselgrmag) bgnpeovidedeptivta ugroevige devirel fon@xatusively
t .
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e e e T

i ngtaacked)rummyblmklssad td s nef MhermélfnuwtbeU&sadnd W6 may
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apgkposhlire dl@vmatWE wfotr@mmaverm am:t ¢he TOT layer B3
proces
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10 B BRI PR DIRatvARaBs3 =520 Beyics, the DEV
di mtv@ss B1Candup3t rnata?s)be Apresided paitherpatterni raangnment
system in

t ordj to,th sent
Y R Uinf acdeviGeRn i Taultys A8l Elattoens, Yt ERE" units,
i Pel§|§é@tleé:y n Fhesuni? bﬂ@(lzllg mEl‘ye beewremw@dtwrtm inspection
stem.na an auxi r

Lot P SRR N LA ECHE: uNifs Wave b Gisppsgg on the
15 pr@b@@susea didkm 6Drtmen@aufym@ p(als“s'@)ge( mrm@aﬁtaen arm A. A

referre to aam%ote |.ve % g

(I ﬁr@)eca WRH exchisiVelx %m%re%w niihay Psn%?ﬁ%g

]lgn: ts (1 TRe Brﬁhu&harm naﬁigy U@h@eﬁerh tc@r?morprfolte:anrymg the

I1rm in S 0 ectli v 11 m

fomvates I BY e Prastutgsnof i REVOLSYetand, aft B2, The

repireseht! rrnVenmrcfn/em hlp@m%rmeratbl Oﬁo@fmg adnduideveloping
20|nto£here|st film., 'BQ%PS ve hllmhem)ve\;a duct

unpyS %mFR) WerPJx?é?'S?HéQmé PLHALES| OLRET ptREBCSEIHIconductor

fi Waflepsredictn ashglads sabsbitates! for Aquiidtaykeak displays (LCD

S3 Ii’ Erow Sed with cleaning units RD for cleaning a
and after immersion exposure. 39

I mrer si oA gggistupatiertd foentinigefsystaesdni bedhird embodiment
Inget&‘%girgpngexpg urﬁweng?eegen Sullrnfvaecn 18;1 ahsalébStth%tefollowing
co
25 construction illustrated in Figs. 12 to 17. The resist pattern
forming system has an auxiliary block S5. The auxiliary block
S5 is provided with water-repellent protective film forming units
(ITC) (hereinafter, referred to as “protective film forming units
(ITC)"), and water-repellent protective film removing units (ITR)
30 (hereinafter referred to as “protective film removing units
' (ITR)"M. The protective film forming unit (ITC) forms a
protective film on a resist film to prevent the penetration of a
liguid into the resist film. The protective film removing unit
(ITR) removes the water-repellent protective film formed on the
35 resist film. An interface unit S3 is provided with cleaning units

RD for cleaning a wafer before and after immersion exposure.



10

15

20

25

30

35

with a liquid |ayer to achi eve exposure in a high
resolution. |nmrersion exposure utilizes the
characteristic of light that the 5 wavel ength of |ight
shortens in water. For exanple, the wavelength of ArF
l'ight shortens from 193 nmt83$}34 nmin pure water.

When a liquid layer is forned oOn the surface of a

resist filmfor inmersion exposure, the resist is

li kely Tmrbersiost ed éxposifret hewillqui Bel aybrnefb/n eldestceibed.
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subj ect ed heat i roc SS after t he ex
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| Irr ar Ue, to e |
" 2he HaWdolP3le BRI BRIABFoNte e ithe pesttsslutedby the
fcpi nLgtw Laé/a%mﬁs ¢i>kl@¢§e m]gtgs rsvﬁﬁ?ﬁlﬁ?ﬁ%tn the \]}yeaér W, I@anF@Sﬁall liquid
| | rasur_race

Clians BrasikeRe shatmalh, hnoMhe Sirhascobaherhrel ¥ after
t'%ﬁesﬁhfuﬁ'ﬁelagfert hasweken Y\érr?cﬁ/é’d Vﬁtbﬁﬁ mﬁo%é@tw after the
protecilve Imis forned

presvBRtetjent anﬁ"ﬁ o‘ﬂ‘rP%U[@nl?rQqeﬁ@ bé’% she F%‘éa%‘a? &ongaining

Cofleedewisthop t’lﬁes'lﬁ%fi' bm,p§ HRBeS 66 tHe apafdiRV Spafticles
exposure praoc gﬁeresmt film coated W th

¢ Bk Gausei derecismmay benpssabgeds BatdoEmPrAguUCed from

Drt%“ee%uat@ftcﬁﬁ:‘é‘ﬁhi@@ﬁ'thbsré@%b'\ﬁhb@l Sﬁef\ﬁéﬁéff/% is subjected
necessary parts of il m Therefore,

e resi t he
ortét &c Gathh9 | Brokasts abe e, RXARS Wl (HOGERE Sticks to the

?ﬁ/\éﬁfé}gtv\g%r mawssc&ﬁ%qqmﬁﬁyt kMe Width of I ved Pattern

C mrm)wn The cl eanj ng
urlft ?fasyeé .esw(af@r [11% doga t'ﬁée%ﬁ?aé}y Wus 6 thediquid
e @yp F@%aﬁﬁﬁﬁ’g Proef eglzed vt?:i!fé’:5 Wheb NMERfeSi RBating process
eﬁp? ur%&process to ensure (I}l .uate containi ng

B Tiobuing 188 PR esuDproRese: brdTesuad Brogemhranagt heat
4Qh@<l®@§ﬁérewfm ﬁﬁm\sﬁdfs@ém; ﬁtf@lrbhlt)T her llrpadt dedpshmteract
nﬁ?]nents 8f t he resi st P ?
air and form watermarks on he surface of the wafer W.
"~ A water-repellent protective film is formed on the wafer
W by the protective film forming unit (ITC) before the wafer W
. coated with a resist film is subjected to an immersion exposure
process. When the resist film coated with the protective film is
subjected to a developing process, the developer is unable to
resolve necessary parts of the resist film. Therefore, the
protective film needs to be removed before the developing
process. The protective film is removed by the protective film
removing unit (ITR). The cleaning unit (RD) cleans the
surface of the wafer W after the wafer W has been processed by
the immersion exposure process to ensure that the eluate

containing the resist and drops of the liquid used for immersion



formng systemw || be described. A carrier block S1
and a processing block S2 are substantially simlar
to those of the 5 resist pattern form ng system shown
in Fig. 1, except that unit blocks Bl to B5 are
stacked in different order. D jferences fromthe
resist pattern formng systemshown in Fig. 1 will be
described. Referring to Fig. 13, the processing block
S2 éxpquE deel neinbvedoc@Bylétglgrs 131 and B2, a BCT

up h e ndie, fufdlt B otne Bl rafils Y edhE: Jdlhb Pattern
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awblbichry2 ik qeto\d etowttire twooDENS I ange s Bakafd BRY & BCT layer
107 o Bhed GO 14k BE a0k d51CF Jayar, B9 ftacken wpyin that order.
onlA viafiest W rapedresfersddgesmiBise darridiShlodk S1s@etdctly to the
O S VA S ot el A the ot
adjlagentB5o (e DRV dayiere BLogkd B2 §8e & Adminon main arm
huB 15 53Eh acnaser ShaRTRETd tBafhs TSl The epitePlocks B1
15ar reandBD. amﬂgdthéle)E‘gﬂfyﬁr:?zf]gf;ﬁ;mg?@ E,ittigfat?]séfer stages
o RS aebang The fd TorlBBL B Biels ndbmivaded with
ﬂmyoftrbhefenargtbgre.bl Thle Bivo eragbﬁiﬁtagﬁisfw% and TRS7

r.ns respectiyv . Th | S
prdthgéJeq?rfnatﬁPﬁ@?@duﬁftr ﬂ%@r@nys\ﬁdt ﬁo'frtﬁﬁgﬁgmng a wafer
st fgem Tﬂélau&mldangmack?ss témﬁrbtggsmgﬂml@tk%wand for

interface ar

2020 ASSENG 8 Vol ML el SrE SR Tobk Sagto the
i s awxdviadgdbliotka I3y eespleetivahgenbnt Fig.t 13, foily first transfer
cx e TRE0L 68 LK%l ol LR MSURTAS LI AEE, the i
shdjlbcksiB2 ¥8 BS areoghderh ifor zoflvdrigeiced arrangement
o U Gl B3R oS R RSB Sing block

25 S2, fourth transfer arms F are disposed in a central part of the

auxiliary block S5, and shelf units U7, U8 and U9 are arranged
around the fourth transfer arms F, for example, behind the
fourth transfer arms F, on the right side and on the left side, as
viewed from the side of the carrier block S1, of the fourth
30 transfer arms F, respectively. The shelf unit U7 is provided in a
layered arrangement with transfer stages TRS11 and TRS12 for
transferring a wafer W to and receiving a wafer W from an
interface arm B included in the interface block S3. The shelf
unit U8 is provided in a layered arrangement with, for example,
35 protective film forming units (ITC) 401 and protective film
removing units (ITR) 402. The shelf unit U9 is provided in a
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heating unit (CHP). Positional relations anong the
conponent units of the 5 shelf units U7 to U9 will be
described with reference to Figs. 13 and 14. For

exanple, the shelf unit U8 is provided in a |ayered
arrangement with two protectiye filmrenoving units

(ITR 402 and two protective fllmform ng units (1TCQ)

401 stacked on the two protective renoving units
(|aRredarrahgenoest with Loits @ﬂ‘eloeatne\gf ang combvicngystems

aMBs e e DeBBEER it ad 52 (R DT oy cand 2

upeatingamtdiCdP).ve filmformng units (1TC)

d. h |
ST B el 1 R of en
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, er Sta
DN kad motactiechifty Fonnideantisg T RotoShatRed an the
thsId"epmedtu%yfréhmkithn% uﬁﬁtssi‘(dmm)l nﬁll:(Eng Pheéy lowmer two
exa he our r
CPIRSEERVE: Fls rafiP VN Wl (PRS2 e GirgsPBAERS the two

UFEDEV kahyasrst B ah@ﬂ B-’E @&rmeew@ca@ém WIof:kOSIZantéstp@ctlvely
DEVIa rs B2 t he roc SSI?Q&QOCk

e The SPRELENS, Protstive oD fRER AR LS (REc)RBifréSpond to
Urth‘eS B@_"Ttléyle'ia BofandehruxddT dayepl B4koStheFprocessing block

er%gp Bper transfer arm F1 carries a wafer

éﬁﬂp?%t'f’ﬁ transfer stage TRS7 of the shelf unit

U6 of t%@'tﬁ&l%ﬁérngtd@e@WRS?lltdﬁd mﬂspﬁmﬁﬂﬁe\m\e‘lﬂumt u7

form n uni t§@48’411 Ehelf uni t . .the trgnﬂﬁ h

ste®jée RSDE' etrPef°§ﬁE iveydilm U?efé‘ﬁ?d"f‘ﬂe””' The

f@réﬂ?ﬁ@ﬁdt@@le:gﬁlﬁzofs ubedsﬂmel tfr\alvnflﬁetﬁnglﬁh vadnﬁeﬁ wierom the
ransfer arm a ro

| RMXiagy 0?'ﬁe§5 g%e@“s'% dﬁ'? GCe 8305 dggh and, B%GD?E%”Sfe'

L?ﬁzaﬁe el TRt SlsU7u$@d U90|0I trtehfs%femwgl a4 )é\/\hdf@qu V85.from the
) X wer r.ans carries a

wneer s Blace e q fothe ourliERLPlad &5 Tree of the

She|f Uni¢ Showin tire Pigecassi by kaoﬂZeﬁampm lthe fourth
otec ive fllmlj_Jem)v ng units

hel, f
DETSPREeY ratrmem . AR P rRupp el tanSiae Bt Fl Gitd taglower

tfl&ansfer arm F2. The upper transfer arm F1 carries a wafer W
from and to the DEV layers B2 of the processing block S2, and
carries a wafer from and to the parts of the shelf units U7 to U9
of the auxiliary block S5. For example, the upper transfer arm
F1 carries a wafer from and to the transfer stage TRS7 of the
shelf unit U6 of the processing block "52,' the two protective film
forming units 401 of the shelf unit U8, the transfer stage TRS12
of the shelf unit U7 and the corresponding parts of the shelf
units U9. .

The lower transfer arm F2 carries a wafer W from and to
the DEV layers B2 of the processing block S2 and the parts of
the shelf units U7 to U9 of the auxiliary block S5. For example,
the lower transfer arm F2 carries a wafer W from and to the
transfer stage TRS6 of the shelf unit U6 of the processing block



corresponding parts of the shelf unit U9. The transfer

arns F1 and F2 are simlar in construction to, 5 for
exanple, the main arns Al to A5. The transfer arnms F1

and F2 are novable in directions along the Y-axis

along Y-axis rails 107 set o base, not shown, on

which the shelf unit U is installed, in forward and
backward directions and in vertical directions, and

ar 82y theabwe abote ctive il ceemaxiimg umitsh@0200f the shelf unit

[ f 3 in its f.or

LB B rfifsfersiad® TR e ctflY whE 02 and the

oneorespam dingt hartoofdheashedsiinitdds. t o whi ch t he
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0 G sodhet et ARSI AT P2, phe Tt In iroRskriction to,

5 trfm?fewarapie,Ctbé thairc armsrAbl }:mkASl N&mg&fgs-%rms F1

Th [ it suppl.ies..a _cl ean of, a desire .

{ofnl, EoChr ThovE e P HikgchiBnt: ST e YRl BIAGE Y-axis

H mavls 2 sebten tthbasal, rricftrf]bbwcris @:ti_Whicm QbIeCﬁ;@ltfhdmm uog is
t . Clean S | e,oper l,.N oace O e .

tr BB in S SiRTatfiahd, PREKORT AMECEREES Aot vertical

thdir}em:twrfslgcear’ai QakeStBurlTaible_ULE@o_ @g fait |\I@1gic:bQ5axi?(. In the
cl.ean, aj.r, not cont ai.ni ng dus i ke _

10 7 o fHferfied BEKT 53 "Backiosd PanBrits gENn 403 for Eleaning 2
enhmd bmﬂULPAagmnmjégmmgeﬁ?v%tér@ sftiatF_étl f;lﬁ'e_t oﬁ?ﬁop of the
and, a ilter n ed. respectively in the
aaPrfer o hdsitisHs FO WhIH FoeiLelfRRoEInE Srplcdetible.
ggnsthr Uchi fiftenf urie ??m)mmeisf idi_@pbgégﬂ' mgx{é'htar‘f’rodperating

t r ot ect.l yve | re Vi n uni an e
cI%BﬂEﬁgr”ﬁnW '&53 t“\ﬁ IrHraBrTP esTiTb&d. O5j the cagier block S1

15 propeetates, f'{rh?ofiww'du?ri]miaﬁ %Ql})pliéshfét @L%%ﬁcgayQ)ﬁhl desired
re Vi n ni an e ani n uni re .
RS 8P Baddsired, SMidThb Rt @ raditecmined flow
fi Fam!el riatrpvthhi@ mr]!eﬁ(b’?lowklt Slg_ftodwgdhg%? ab)d_dwut flow of the

e wt reference to Fig. . Referrin
£ e s Thel GREIAURE, SPach g, tha teapstarapem C. A ULPA
-hofidjerg4m5’rb§rdisbobédAagwieethWiimgafadmﬁléentsB. The ULPA
SUcC rjve

20 £ oilieradoB i phed bigAnapl.fob tnteitintd 4Rt 4nd e ke into
vethe caiterfacensioick S3.up AHe foreguinds enbodpinemBuekay be
IRV SR ST g A SRR P s nstatied
pi pespiddtivelyc omnbet earier beck S betid thedhtepfadenblatk S3.
féﬁbvﬁn;{‘lﬁ@ Eglrlstc'r?}clﬁc')rﬁmoﬁogﬁé'gl%tré% |Zv|ee fﬁrzn0 fB(r)r%ri%gaunit 401,

25 the protective film removing unit 402 and the cleaning unit 403

will be described. Since the protective film forming unit 401,
the protective film removing unit 402 and the cleaning unit 403
are substantially similar in construction, the protective film
removing unit 402 will be described by way of example with
30 reference to Fig. 15. Referring to Fig. 15, a spin chuck 410,
namely, a substrate holding member,' holds a wafer W in a
horizontal position by suction. A drive unit 411 drives the spin
chuck 402 for rotation about a vertical axis and vertical
movement. A cup 412 surrounds the spin chuck 410 and a
35 wafer W held on the spin chuck 410. A drain unit including a

discharge pipe 413 and a drain pipe 414 is connected to the
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liquid for renoving a protective filmonto a centra
part of the wafer W A drive nechanism 421 drives the
chem cal solution 5 pouring nozzle 420 for novenent
along a guide rail 422 extended along the length of a
processi ng vessel 430 parall e3to the Y-axis between
a malLlng area 423 outside one end of the cup 412 and
a working positjion substantially corresponding to the
aRpstym warbef & eo‘?”@tﬂelﬁafer V\)//and forpm)vemg\nt in

verticaj cﬁ@nﬂté?%b'l@ﬂén ﬁo@?i@@ﬁ'm’b&z‘lé @R mﬂws @gremovmg

nozzl e 424 pours a cleanin uid onto a ¢
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'ttcﬁ ) faar‘lzdl WOrki ?dsﬁ?oﬁp@g%sté‘nmﬂly‘ cb'i‘?espondlng to
ra sfer arm oper at’e oorway 4
stht axis40p ropationost thetwafeodV vand fo1. m|o|vqrﬁ@nt in vertical
pr (;:E%Hg filmrenoving unit 402, the transfer arm

carr

ies a wafer Wthrough the doorway 431 into the
processﬁng:leeﬁm HGUldinﬁopr'd‘thsn@mevvé‘)f/?e‘} RPWFS t AeCleaning

|8h %nﬁg?%a& bFouregQ?ﬂéqud Hrf@é‘%'e'&ﬁamsm

the pro hrouht chem cal
selah |dJ‘|hV©S)lIh|awg|eﬁmzllge“4![ﬂ @awing la@mheaHZf}anr srovement

”éﬁg}‘\’g en§\%U|ﬂ%dré|h%ff'b%t9\{M aﬂx{%utﬁl 8? ra 3 cwtmde the

t'he remnovin S rea
owttherdend of heh enetfey %byaraénarwplugmgfm%loahcmtrséantla"v

k&ﬁ?ﬁ@gﬂg,ﬁ{; |V(§A?a|t){'§dow H;Slll?)%n:)ojggl‘{?nﬁ,éféﬂuw and for

sumbyementt ire wmftmaIV\dlrﬁfémns he AhRroeRssiBgl vesse! 430 is
ﬂ)qr \{?ggﬁoﬁﬁl fs3falls ﬁ?\‘@d aﬁo tEgag’ﬁ' { 'ﬂ%@é &% 4%Bich the

nozzlie 4
pd:$ansffn‘ euﬁsfanoparases:wtl@@dmrn@w 63tiheaﬁgl 3 shrutter 432

Q{@E rpgggﬂg ??Q)lo@g %3V the cleaning liquid is poured

of the wafer Wand the sp

chuck 411@ the nmo&eétjve fibmskameving Ulﬁ'ﬁe“@?e&hﬁrﬁamfer arm
faeaebér%sghus ﬁﬁ%@{ dipe Hodriayaban Wrmo the

uga force ective fil renoved
frmtnaelsesmgf\eessﬁlﬂlaor@ndlnmﬁgsoﬁh& mea figaif Wr owti:c,e spin chuck

410. Then, a removing liquid for removing the protective film
is poured through the chemical solution pouring nozzle 420 onto
a central part of the wafer W, and the spin chuck 410 is rotated.
Consequently, the removing liquid is spread radially outward on
the wafer W by centrifugal force and the protective film is
wetted with the removing liquid. Thus the protective film is
removed from the surface of the wafer W.

Then, the chemical solution pouring nozzle 420 is moved
to the waiting area 423, the cleaning nozzle 424 is moved to a
pouring position substantially corresponding to the axis of
rotation of the wafer W, the cleaning liquid is poured onto a
central part of the wafer W and the spin chuck 410 is rotated.
Consequently, the cleaning liquid is spread radially outward on
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washed off by the cleaning liquid. The, the wafer Wis
rotated at a high rotating speed to dry the surface

of the wafer W5 wetted with the cleaning liquid. The
dried wafer Wis carried out of the protective film
removing unit 402 through the doormay 431 by the

fourth transfer armF2. In tﬁ% protective filmformng
unit 401, a chemical solution for formng a

ptheeviafes W tyi ceprvifadal hf@n@n t Mehud Otledeprotdctive film

solution, pouring noz 0_onto the. surface of the .

wrB10VFd O e QRRLEr A1 Ao ramgi G, OfbiNes Warer W is.

Slvméh?éd tdﬁt% eleeaniiinge liiuich r i tige Lwafeﬂtw is rotated
egt former i,s . not

ded
b8nspegd; 18 dribifhy SErtdes: ofds yafer W
nWéﬂt@d4Mth Tﬂ@ aheghieg Is@liet.i oMheod riedl Watera VSis carried

pr ot ect m i s pour t hr ou the chem

DBt 1 & thstr PROCGHRZ | im0l By 180 st Cariimathraugh the
a>@o?or9¢ay qtﬂ b9t 1pé fbh?twf@msfernahhenurface of the
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cheni ca ns Lﬁ-‘tl%'FPteGlt'\feor Mg OrRIRGHNEe 49ilm @ C vemical

r agil @iy %PV\’Pdﬁi'nth CS”Pﬁ*bfé’éﬁ{/ef 6L i§0 fonr@da through the
tectlvefl m on he wafer W_The Clti’@n uni t

pr
asheapniqalpsoitien; B@H”nﬁhen‘é?@&m face of the

PR/pyfetedy, W TheaPFét%’@tl\F@ fnhﬂtfbdnﬂﬁgr UR% aQAz hse s4n?rﬂ|ar to the
for pouring

eani n I qulI SucC ure
omr@teﬁ@vesﬁfmaw' aeumﬁf'éPZweXﬂ?eoth hs fqrnfler is not

48:%\/%@56 'TWI@H éﬁ’}/tﬁézil% FHo‘PP@%bM&nfg'ﬁB rtﬂ@\dléﬁnHﬂj tliquid
except forner i s not provi

n&ﬁ!rénﬂorﬂ%@dgn&% to IfYee ehemisal §9|W¢Bn\?ﬂ°50u jng a
%Zr%ﬂtécft%% ﬂTHheuscpoﬁrHeragthraugH tie F&%rﬁq‘célh’s@t{mohhﬁourmg

cleaning liqu pouring nozzle 424 ontqg the wafer

qu&lerfézoc@e%m.an@artqarwrp%dh%@xa@pzﬁ gotation s°frrﬁv¥}%d"’afe"

-lahﬁnﬂ'\é heirgatéeof ghé \ﬁaféﬂiwmhél Egin (ks ¥ 98trotated to

Crossin xis of rotation, of

i ne stantially
tﬁ@r\%@ﬂer?\ﬁ cherNeat| sa t’ﬂl@%urfpf i@@“'f‘ﬂe & | BEoteffive film

| irgdi 811y o lPQvE_RH byt Béﬁuﬂm%apf@&&aﬂo 8 rid @UpFo BRIV EFilm on
nozzle 424 onto a part stantially corresponding to

t ReecwafeF Wt rotation of the 35 wafer Wwhile the

'Sl'ﬁleﬂ ChCFH% Aél@ahﬁn@%ﬁtﬂ D FswRhaye déscﬁ*lged 16¢ Ak cleanmg

A3 E A0S 15 W owaed Uit e dEid pouriae choggle 424
tquOEbutrhﬁg ] %Pémﬁlmd | Ggur alsuth the puréi aitelr nénto the
onsttr?gcé/vaofeEhc\a/Vvegfgr ?Nm The cleaning unit 403 is similar to the
protective film removing unit 402, except that the former is not
provided with any nozzle corresponding to the chemical solution
pouring nozzle 420. The cleaning liquid is poured through the
cleaning liguid pouring nozzle 424 onto the wafer W while the
cleaning liquid pouring nozzle 424 is moved along the guide rail
422 parallel to a straight line L substantially crossing the axis of
rotation of the wafer W. '
In the cleaning unit 403, the cleaning liquid is poured
through the cleaning liquid pouring nozzle 424 onto a part
substantially corresponding to the center of rotation of the
wafer W while the spin chuck 410 is rotating as shown in Fig.

16(a). Then, the cleaning liquid pouring nozzle 424 is moved
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in Fig. 16(b). The cleaning liquid is spread radially

over the surface of 5 the wafer Wby centrifuga

force. Wien the cleaning liquid is poured onto a part
around the center 0 of the wafer W a circle of the
cleaning liquid expands radial&y as shown in Fig.

17(a). Wihen a pouring point P at which the cl eaning

l'iquid pouring nozzle 424 pours the cleaning |iquid

i sgnaded!lyatbwilrg the varcuhderemae dof hbeciwaferf\ar eacgour the

of waf { clieaning Liqguid. is our ed. o
ci et il fel ASTac S g aME L Bn Fligretuas shown
ci frelFégi A€i(b3t ed by dotted line in Fig. 17(b), because
lows. t oneaclgmti g} gl S22 Reko8s BT oy el e surface of
t hehei walfer anbayi nEngri}fbga_llé’romf:_eri _r\ghmi the Elea‘k:ji\nﬁglt Iquuid is
oupRurEY; PEH e PR o ket @ ol the Wefer W, & circie
enbf rihes wiéanin @fliq el WY idiapangd sSWERNPAYIFigd 17(a).
point is moved fromthe c nte,éﬁ f the wafer toward )
Enavhen; B, ROUTING PBING 1k QlarEhicl g, Glranieg cliguid mpuring
| :cﬂlltéﬁdl@l@?@ péﬂ@]fst {tﬁestkfamifﬁ |qu1ﬁdéis ﬁgéb@a?ﬁé’dﬂ%ﬂs{ outward
0 tOWarE The CreumRERBRECOGEhERalEr W, Whanslating Tiquid is
V\ﬁpﬁm‘edr @md\wltcﬁﬂ.df\/\fcbhttéhﬁn@ eRei ggtu'rirﬂjlifofﬁtﬁsP, namely, a
o1 ruisTe dPeicated toncfRedarBe I Fignc/Bhe betawsagthe wafer
| i qui dsi srotatieny) band_enﬁﬁéf@Q@énirfgﬁfﬁ%uiélheﬂ@\l/v%ahﬁd\ﬂard the
liquid dpes not éf(% |nma¥d fromthe pourin poi nt  P.
ThEIERIEST e oo fthee rTamoNdrem Whe ielg: 5omipining the
fr mi@gnprbmsp@rt A owaitdapedenwidhted afvifirrtheofclédRing liquid
ma§§H,MI us I|qu¢ dr%ps are restrained ;rﬁm
r e PR e ng" _?H\é Quwake ﬁg%ft ée\%ﬁé_ro\/? thgcwafge W and
el theeenting Awifaget dethesivaferW isadlleainetd vilfeh Wouring point
waf er W and tpe | iquid used for i rsion exposure
cat® b e y Wﬁové&e dr .tiQn of pgha i ¥ &ri riward  the
t heilwaferawy afnie wafer 89i &8 pyisk @Héetlle%ihg lig®id along
mafﬁr W gﬂg gdveise effect on the line width of the
pa# Sﬁﬁr@_ blngsk s yppressed, intrasurface
i ”_egtil am :de@ﬁgd_ ID%?E of Flﬂtie‘fﬁsrmfg@égbfbtfﬁ@b*v%fﬁp W%preads
ad BB HeBERE . Portouta i et keI Ed T 88Ce B0 i dvater W
AN w nee theow ettedsaren IVettedswattd thectieaming I @RPSRus shifts
togradually from the center O toward the circumference of the
wafer W. Since the cleaning liquid is spread by centrifugal
force, the cleaning liquid does not flow inward from the pouring
point P. Therefore, the surface of the wafer W dries gradually
from a central part toward a peripheral part of the wafer W.
Thus liquid drops are restrained from remaining on the surface
of the wafer W. Since the eluate containing the resist and
adhering to the wafer W and the liquid used for immersion -
exposure can be surely removed, production of particles from
the eluate containing the resist and adhering to the wafer W
and adverse effect on the line width of the pattern can be
suppressed, intrasurface irregularity of a heat treatment

attributable to the resist contained in the eluate and adhering to
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be carried out by the resist pattern form ng system
are simlar to those to be carried out by, for
exanple, the first enbodinent. 5 The wafer Wis
carried fromthe carrier block S1, along a carrying
route sequentially passing thggBCT |ayer B5, the COT

| ayer B4 and the TCT |ayer B3. Then, the wafer Wis
carried along a route sequentially passing the first

t theswvafes Wggndkermalionnef wadermaiiks ¢sn heerevented.

transfer, at ; [ t b ay
et Ay Ehe PR RErD ARsls BRA BRI @ fitocess to
Udye tdaerieslionit byathsé enesastmpritern tfhemdogi syatgmbaseksimilar
S of ect.] [ r @ i-t.140 fe: tdhe i
S Wlfse BREBERA 0L 0 ORI ing noealidiment
UThe herafet ek ate camie ofromhdhientearrire lbokk S33, along a
a r . r e
oy Ak g B’ SRl pAdipi e BETIRYEF S the cOT
pdayengBé4hanidntkef R€F bayeB B3. t Adhamt eheawafbr 0dk isarried
th cl eani n [ the_ i ; ,
¢ ralnsie B Sl Shabitiayy Fas O HRET Bl Aps @ stage TRS2
aupfi thersyh@!cfpluhitsms,t tiee ftransfier ranmsf B2, trenrA2jn tarm A2 of
pr.ot e g fi enQVvi ng. un ict
Gt eV vt Prantie captii ST My SiRaBoTRSZSL K sheif
TREGitaf 61 the fheith trainsfeb ar thie of rtbeeasixiltaiy béaclsl S, the
the i n.arm. .t he I r Bl r '
SRR 141, 307l Tt 1L aPetbfl SRl nfits s, the
f diransfetstagdONREAQ ohehershelftuni V| theeimierfareiarm B o
or i LAt Y86E Rk Pan P slsy %babllfe MIsTEYs 4, The water
pr & B?ei St n%g%g5 & , qre"e mat> n tﬁg
amg bHetgsbéd?by85beeEmeem t?eﬂpdoaesngng o ukek sejuentially
and_the interface hl oc . r r t e
DR asTIng AN HE TR By el Wit d (s ees Plddy S3, the
bl clela ndagoamitc4P8d, whiehireecfaee atran 8t thee wedrsfan sta@TRS11
subjected to . the i i i r 0ges n a
et ERehe bR U g PRy Aotk sRe trinfo dreftianser
expasurg, mlml:em'sten\tit/hoﬁtmc:'larrgi\riglgt bait e0Dwf tietstelf unit
pPragessi n c . e
e ol i driste L odm o fikctiatstir Stage, TRSS of the
wad lee | f\Wi ity Uie of athreé exdrociesssimyh bilbekaSi, | ther yndiro@nssA2 and
35, Wi t,_subjecti e wafer Wto any process in
th@%@ﬁvilgygp %fé@&g%%y 47 The wafer Wcan be
processebhisy erfmbddinegot niy proddeds wikhi Ithet hpratefctive film
Wik UARRILTERE 88 BrtdaiVe PRIEFRMESing unit 402,
which are necessary when the wafer W is processed by
immersion exposure, are installed in the auxiliary block S5
between the processing block S2 and the interface block S3.
Therefore, the resist pattern forming system provided with the
auxiliary block S5 can cope with a case where the wafer W is
subjected to the immersion exposure process and a case where
the wafer W is not subjected to the immersion exposure process
without changing the lay out of the processing block S2. When
the wafer W is not subjected to the immersion exposure process,
the wafer W may be carried through the auxiliary block S5
without subjecting the wafer W to any process in the auxiliary
block S5.
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processing block S2 and the interface bl ock S3 when

the resist pattern formng systemis provided with

the protective filmb5 formng unit 401 that processes

the wafer after the filmhas been forned on the wafer

and before the exposure procesgy and the protective
filmrenoving unit 402 that processes the wafer W

after the exposure process and before the devel opi ng
process. 1hehwaferVi éan bedrocessesh by the foregoing processes

anty k! e WalteliWis EEH‘T’Q ttESn%%ﬁ@ﬁ%ic@ﬁ 0B ath Bé\.gveen the
carryi ng passage al ong which tRe waf er S "Garrie
caProsesstgidd ogkdS2handatlee interiadse bpodc s3I ahen the resist

pr 3)%%@[—,1, "Férrﬁfr‘i@r s%@f?eﬁ'f' i@ ‘;PQBWi(ﬁ‘Qd PLAERSEh@NBrbPéctive film
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t héhel paategiivaifilmoemomiegebbite402héhat qunvicegsesi the wafer
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bet ween the viatastsispaexposurthesyshianf®de ardoctke S3 can be
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Thdrledraforeptbe dieaninglonite4 @3 ddes wettt rdedi tc behinstalled in
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el uaterfacet bilockgSt de mati steethdtadhe hehamgedd amppadditional
ar j kel r it he dl E Aared L kal .
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t hdrenige dnerefse iiouthe tsizecobibebyesistpattgrn loeming system

pPossi Pl h undesirabl e changes of the eluate
an(sfdtrﬁgel ‘Sﬁ%\?%ngérjdc}ps due to

Since the cleaning unit 403 is included in the interface
block S3, the length of a carrying path along which the wafer W
is carried between the immersion exposure system S4 and the
cleaning unit 403 is short and the wafer W can be cleaned
immediately after immersion exposure. Therefore, even if the
wafer W is wetted with the eluate containing the resist and
liquid drops, the wafer W can be surely cleaned. If the wafer W
wetted with the eluate containing the resist and liquid drops is
carried for a long distance, the wafer W is exposed to air for a
long time. Consequently, the eluate containing the resist and
the liquid drops are likely to react with air and are likely to
change into substances that form water marks and the like that
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contact with air can be reduced when the cleaning unit

403 is disposed near the i mrersion exposure system $4

and the 5 eluate and the |i ke can be easily renoved
fromthe surface of the wafer Wby cl eaning the

surface of the wafer Wwith t cleaning liquid. Wen

any antireflection filmis not fornmed, the protective
filmmy be forned on the resist film The wafer w may
bearel @iffi ewltedo byentev el kynichep pinaces sTHef possitiilitf tef such

o pEEBPEBI MRS o sRE BIGafiarl B, Aty RIS “due to
t heo rtfaenwvith @ir tcatd deraedu ced uvslednftinesa’t!eah}'/rl\g uinit 403 is
t ,

8B a38e AL ML) nEACTRORE SBdtuis., §VEiesfi 6 ha tne
1l¢uktgsandsthe |He stexw e resiby nemhbeed frommi tive surface of
o KB i eaFIR, LB b BB Bl Sl i the
shyeanimg ficpsid. 18 to 20 is not provided with any

Syst em M phvesgtireRectlor Eirtis B Gdned? e Prarective
syfsnermiay be fnrrnvéde?lnwghé] r&}s_ufat tfilhhgckrr(é TWafeyarn) may be

otective 111 m .an |

B6 for form a,pr rotective film
FiEoNRY By Hhe HERRing R acRss, RO SR ARV Hikerxposure
133r ek sBar dseforenandnaftdrgthe 1éxpos2fe prioeelsayQut Wien any
t he 0;ongsone t,S s.hovvntl Fi gs. é?S t,0 20 i S sui tf@ée b
f Jroteckive HE &SP taFRiPER) ER§ or SANRAT ¥ Nibt may D €
;qnf@cg fom stiEmlr;es?emc;\iiin!glrrtandamiEemgmrblgjeth'ellmaifEr W. The
or,ned.,on SIS L1.m 0 1 N 1.g. !
o ORBFA T A4S BBy be s Ted JRthe Ruxiffart Blodk 55.
gé, a Bgﬁi sayes tSSZOa?IE@EK/ bag@sisBﬁb@tﬁérnaﬁbrhﬁ;@d %)y%em in a
St e I 1N al orde snown | -l J. .
THOURE EbPdipent achording oto, ther REgRentadnveRtigR: The
]Ehtaés_i§£) ﬁét_&tef'l%fltﬂlmimg psl‘l,)@s/dedﬁfiswb_v\m dnpFpgectli8/etof id0nis not
orm ng unit, name a |jaquidzprpcessing unjt.
rcb et wighy are"alkitan blaf S5 AKR The% cealst pattern
pr?rhdmb éyzrte;emaspb?vnvwrt hFtgao 1de§thbgggeﬁsturﬂatseai forming
an rotective filmrenmying uni. a
uRterBofiTo e o b 8. uNif 1ok REEG Ty e g6 for
4gﬁbrmwhn@faarpw¢e$tweirf$mn%awd fbr@ihe@tzz@é@{a{ réhm\kBin% units
t g a LIrans [, ST age, t he er .
t oA Bramsy HeJirtiaed TATETREY 1AVt "B ane, BEChsshown in
OpRigd. | DB ton20he Thesilsyopttdfettre tormpogenysishovehdmwFigs. 18
! ntoFlng i%zs'uitable for a case where any antireflection film is not
formed on the resist film and a protective film is formed on the
resist film. As shown in Fig. 19, a processing block S2 includes
two DEV layers B1 and B2, a BCT layer B5, a COT layer B4 and
an ITC layer B6 stacked upward in that order as shown in Fig.
19. The ITC layer B6 is similar to a TCT layer B3, except that
the former is provided with a protective film forming unit 401,
namely, a liquid-processing unit. '

As shown in Fig. 18, the DEV layers Bl and B2 are
provided, for example, with two developing units 31 and a
protective film removing unit 402, and an interface block S3 is
‘provided with a cleaning unit 403. A wafer W is transferred
from a carrier block S1 through a transfer stage TRS5 of the
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A wafer Wis transferred fromthe processing bl ock S2
through, for exanple, a transfer stage TRS7 of the
DEV | ayer B2 to the 5 interface block S3. A wafer Wis
transferred fromthe interface block S3 through a
transfer stage TRS6 to the DEMd ayer B2. A common main
arm A2 carries a wafer Win the DEV |ayers Bl and B2.

r Bt b et b Wt Bl JRHRY BRIt By slihiRsctotranster
TR@BethI@ﬂdlrﬁhﬁbfréﬂiﬁ %alt’ﬂerwoﬂlﬁﬂn ydterfii how$, in Fig. 12.

onlyflrst tra 2, S5, . TR$4

T A WATBE Wi EramererteddEB M & P59C?%%n@59'3§§§f§%rough

gnggtréx@rﬁbl@gat Erafﬁ@ffekas’t%f ge BRT%ggofalﬁhbTQE\ﬂm eB®B2 to the
n [ aANsST er

shHNi‘eV\rﬁﬁ‘FQ \ CKo? 3t hed qra ﬂséﬁaaﬁ rgﬁé‘vﬁ'%rthqsnterface

CORY, @E?hrJu&hré?sz?ﬁsﬂ@tét%”dé frwss e S DEV layer BZ
simlarly to that shown in Fi is provided wt

a filterAuRPMIIEU)MAHA PNTHC qaﬁ"tfﬁ'e %awf%rr Wi U?:kthe DEV

S1 ¢h e
CHIAE U89 SO (B WISy el B oY, it

2
anfirphdransiar ¥Raed RS54 cseeeRddirasrfesstagesn kiabd and TRS7
regindf shalf @/ditd Ui NP Y88 WBP OGLFI§S 139 mﬂﬁrﬂwmransfer

an | mersi_on_ exp osure process and cl eans

pr 6t@8€8d T@SZheTlprﬁ%r sTBS%exphsur & |§r80c:@§s aoysaelf unit U5
cl %égbeetu%wq%? tH@@E‘@SI'aVerPBQt &4 rsévruww B!SSt@rCEOT layer

SIimila resi| st attern ormn stemln

fi Bk am%dm deht |ayer B artdqéwpais@ﬁom %bﬁﬁ‘ﬂﬁé’ stages TRS6
Carafrioe"rRks}1 PYf §Jﬁr?é|@%.@ @erffcw e rB’E’Vela BQnér@H%wn for
passin ayer BS5, the COI' l'ayer B4 and

|T@;0|rwmle36e and then along a carrying route

sequenti gipey ré‘s'i}g?' Eﬂtfé}fh ffdl?‘hlﬁd a@%?érrﬁt 3§ﬁ1lT5$§ %o that

the shelf unit transfer arm D

tr ShoMeR 18t Bige TREIS Rrowdgdawithna BftertHEItDéE,FUAy‘b% placed
BZ int tﬂﬁes%%?ﬁ@rt WélﬁeSlStﬁQ@vé_R§7 @rryitfy Sﬂ%ée H*i” Whlch a

an 1nterface armB of the Interface block
exﬁb%m@rs@@'ﬂeﬁ] carrighd wafer Wr 80dsaddLBA ftlitsr 40s placed in

EXRRS WpPerSYSHEST Biel |’F|té?FddeeEIc?éI@SQS a carrying route

sequentp ael Y paSSI ng 3 he |nterface arm B of the
i nt er f acdVRepcrhes, rqsh%t clPé%ﬁﬂ"ﬁg feRmingso3ystema processes a

' nw%ffﬁ%aw Bin t HBnSEL96f Iexbeiae %%%SER%Mfcr@ae]s the

unit in the proceSS|ng bl ock S2, the main
ar wager mr@cq§ﬁ@ldeclwvé £i IMMAFSI9Mg eXPASULE2 RFOGERS by a

DEV: 1 &aMRig b3bceB2) thehfesist pattern forming system, similarly to
resist pattern forming system in the first embodiment, carries
the wafer W from the carrier block S1 along a carrying route
sequentially passing the BCT layer B5, the COT layer B4 and the
ITC layer B6, and then along a carrying route sequentially
passing the first transfer stage TRS8 of the shelf unit U5, a

transfer arm D, the first transfer stage TRS2, a main arm A2 of

the DEV layer B2, the second transfer stage TRS7 of the shelf
unit U6 an interface arm B of the interface block S3 to an
exposure system S4. The wafer processed by the exposure
system S4 is carried along a carrying route sequentially passing
the interface arm B of the interface block S3, the cleaning unit
403, the interface arm B, the second transfer stage TRS6 of the



main arm A2 and the DEV | ayer 131 (B2). The processing
block S2 is provided with a unit block (ITC 5 |ayer)
B6 for formng a protective film The interface bl ock
S3 is provided with a cleaning unit 403 for cleaning
a wafer processed by the expo5Qre process. The DEV
layers Bl and B2 are prOV|ded W th protectlve fllm

Vi units 40 ect_lve . . Ther ef or e,
It B (5 BheREites  nichlink 93, ting main arm A2, the
prqsmtetme/ef ﬁhm f@ﬁmmagpuﬁﬁeaezb@f%% PE\N9ayer B1 (B2), the
3JE'eCt ed to TTTETSI On exposure process, a cI eani ng

8413 argp¢ hEngi 8k VelaysruBé )-a protective
fl I'm fe"ﬂ‘h@%ro@é%ﬁﬁgsb?éél@'SZ'l@%‘?'deé‘@QNRﬁfgr@mt block (ITC

devel o el n reversed on a pass bet

S5¢ héaM?gtg@»\?ﬁéj f?mraawgs@ pretedtive filggpodite lapgrtf@ﬁﬁshlock S3
Conseqientid¥d tvmhc%“pél'e%@a'ihﬁnlﬁflttbf@3 ydlESglng a wafer
passage al on ch the wafefr Wis carried can be

avR'@sgssRd gﬁet R fexP AR 8nP KRCsDced HEdDRVY payges Bl and B2
ti e afgvidéde WlH"F‘ T PFIHEREiVYE OGRPS aF@mtdQﬁng)(thﬁHf? 402,

process. Even | f 0sSe processes are necessar

corfsisPestivalYor aTherefariey Aher safemn ch ﬁénavidepIrocessed

A epiNat b e
107, SR RBRGoD) ol POt ERd 4 n > berore being
cl sahigg eqrﬁq anoBNAEIRrSi o ewwa)praceasr @i alganing process
pasa%g? *Pﬁir\ﬁ'%?f,‘lotrf'eex 6@9?@%1 @r{k@k/é 6F%Im removing
cl eani ng unit eresu t pattern tormng
sy RIOREssy affé‘#fn g&eamsgarﬁnd ebeéere odevelopingl without being
Pr ¢et/drs¥l bhl & y%sg.h%*etwe‘éﬂ the %{Bﬁéﬁfrhgefblo'& WEnd the

the resist patte ormng syste
15ant§¥RISWEE .wstﬁ.nn nS4nd %ﬁQﬂ@@ﬂVyetlT& |eamipdication of the

ex @ 9ing VPa S5 e'ébfﬁ’fgS lc"ﬂ'i‘dtﬁ?é.2 w g¥e aﬁ":iedacan be
COTIayer\éﬁ Cc+ and YVEI ayer B

st &NQigegh aaddth%w ar W gan ba nmes:s@dpabwwergtnmes after
bl agle $ﬂm Afor’n?ﬁ%fs %e%fs B ft'h te% cg%léf ﬁages%s OEven if

the shelf unit t he secon
t hdhOSE ProREESER AES MRCESEMY, athe wahtc@m aafurae carrying

ZOadJm%@fﬁégn W g b%D'aé/fo‘P&eédJ ‘ﬁ?t\,‘ t@pa&@%%@é%&ﬁ%ce block

The t erature UStIn unit
5o§%cﬁmtb§ ﬁﬁ@qtafﬁiyrusgaeas;fa apaaeeron/wn&taélmg the cleaning

Lenpetalee s LaR edith Y PRIAFPIP pasdal! blftween the
form ng 51 chem cal solution to the wdler before
f orS¥RRPW S PY Bt Preanddihg cleamagsubiin40s s ghopl by

way of exH®l qesidte pattern forming system may form an
25 antireflection film and a protective film in that order on a resist
film.  When the resist pattern forming system forms the
antireflection film and the protective film, for example, two DEV
layers B1 and B2, a BCT layer B5, a COT layer B4, TCT layer
B3 and an ITC layer B6 are stacked upward in that order in the

30 processing block S2.
At least one of the first transfer stages of the shelf unit
U5 and the second transfer stages of the shelf unit U6 may be
used also as a temperature-adjusting unit CPL for adjusting the
temperature of the wafer W. The temperature adjusting unit
35 (CPL) 500 adjusts the temperature of a wafer W to a
temperature suitable for the application of a film forming
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tenperature adjusting unit (CPL) 500 has a first
tenperature adjusting plate 510 for supporting a

waf er Wheated by a 5 heating unit and for roughly
adjusting the tenperature of the wafer Wto a first
tenperature, and a second temggrature adjusting plate

520 for supporting the wafer Wand for precisely

adjusting the tenperature of the wafer Wto a

t coipemdcal sodtionhtethenavafarmy obefare éaemioal a film on the

| Ut [ | t: f 10 T fq
ohgEbers AR L8hAA R B S0 ORY TG Tor Shample, the
setamgperahypee Adjusting ustitngCRLAt 5082Mds aa firséc éemipryature
SRS ot 51 16T, ShpBRRrE, a (AP eSS Helted by a
anheatigeatriibrand| farf coughdy padjtestingf thhe ftampegature of the

CIVTED, A7 hene! KL PeuRTDRY) 2lg” £ a4 LTptberature
pradpctting pliatens 20 farvm;epoflvt_/iag;athmmfml Wsalng fon precisely
ap ur
SOBULFARETIE GRS UIE uhTEP SR seperature
tew;mflatthlee feTiﬂ] lﬁ?Engggd;m?\iSQD sotution iiqoappdaifsi bg the wafer
Lo R e skl SRR 55 5D 1€30Ehose above
chtindbesebynd P_armaémitaire 2e3u stimeg kpisagepISél()s iB02a i processing
SUBBELLEE AN, 1A ShauBURBRISk BBERESbCH) WaEest A EpBYing 2
gihqiu&ﬂ Srg::;‘étdw na Iwasffe'rr\e\t, areramgaeﬁéeetioadfimt forgmiphatprocess
oI ot i CaFeCbpean A iR Wiad 4 Brotective
i sfilmadernfing mabeesal forviorghimadi@hwatker-relpellent protective
t t | ]
COBfchare Wardl 228 GHEARRELL SHLRHT MM A obibssses.
iIS:';\ gorsghﬁ?\ﬂrﬁt a?g:ﬂmtaimriaalaldgustimlmlmgal lErﬁimhu'm disposed
or BBPVST W nRaRAda weriRaref i v e AlITTERT PRIEas 20 in the
t hprooéssifngaf\msfs\m hBO?{' ;eczrh;ens'snt@‘.lﬁlrjaoé ther med cassimg vessel
. aC
o 5 B EiEfedintd B LpRier SFE{n BRe, fdoWdr Bamber by a
tgbpseatpjaeesﬁﬂﬂort Thet baS&0 plate B6i2ghs Isetppmated on first
. 0] S
208ty SRrBE 220 e UL M, BOPG HEIPSD3 of the
shpwocessifig vezzeby50hy 32 centeabhmpare, of ¢he finss teén3perature
?L%&iﬁ%ﬂﬁgebgboqengtlﬁngscggfg?éﬁgqrg Llsuddit ethber 511 having,
for example, a cyHndHcalshapé. The support member 511 is
made of a material having a high thermal conductivity, such as
copper or aluminum.
In this embodiment, the first temperature adjusting plate
510 is, for example, a substantially circular aluminum plate
having, for example, a thickness on the order of 15 mm and a
diameter substantially equal to that of a wafer W. Projections
512 are formed on the upper surface of the first temperature
adjusting plate 510 to support a wafer W on the first
temperature support plate 510 at a height between about 0.1
and about 0.3 mm from the upper surface of the first
temperature adjusting plate 510. As shown in Fig. 22 by way
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The first tenperature adjusting plate 510 is provided

wth a first heat pipe 514. The first heat pipe 514

is placed in a 5 groove, not shown, forned in the

back surface of the first tenperature adjusting plate

510. A part of the heat pipe 4 is connected to the
support nenber 511. The heat pipe 514 is extended on

the entire back surface of the first tenperature
adfueatamrgalal, doairs5tats 1912 aeediadnhedt inpithe sigursference of

t 5 ntact wth the
I Qﬁqd§g 8%2?83%%a§&§§§P9 ﬁéﬁ% Pi6511 The second
hegt pi Wthﬂlﬁstet@er[xtﬂatunetadgumgeg plate 515D ?s paovithed with
end . ext endi n n
SRarERL ealhibRinh.o jih?‘?gqﬁgoﬁg%h@%%tﬁﬁ Jg Plced in 2
:bﬁ?oéﬁe?aﬁetpbhbwrﬁohrhﬁm ipwehiel badkcsomtatesdof athe first
he surface of ,.a . heat ,tra r e of ., .
t Seniparatie 2afisg pIakf i Lo Bach it BeBedive 514 is
flc@ﬁﬁfe"tlédaa@i tEhlésuﬁa ﬂteaﬁeltrﬂ:fmS?Salrl d@hecdeair pipe 514 is
ransf er en atept h
SXARpOESh Aty Lha | SIS HRACK et FiReq ATapori DSt deperature
I@tdgugtﬂn?apllaw 8a%x by t he condensatl on of the
vapori z ui d Ea of t heat
has a séalS€FOmt @ép@vgiéaﬂ%oerg&%e&?)ci 'tnl ﬁg Bae plate
VIR teefaas wrthalthm MWErS:t@rfalcessfSttlwlSLqu@momember
ttg() a orousotr:rild)llla{ rcoa i nsi d
¥hee Rea Rllpge &ﬁp g)psg plate
VCH@Zt'H\alﬁ?s |ér(ﬂé“éinél\/\é$(t<ém1@|ng‘ |t@Itv¢§|rdt Sogw @_srch]S@ﬁlthm base plate
ha al tube e Qus
CH4 15§ tHansiners e dexben AT (eViRAd yE  GHET Bod, gf the
f'HéasoéT?ilélt:e VBAEBS b@zfntauﬂWamdhéﬁLdt coWh@ttedetB%mﬁepsntface of a
rization par ea ipe,is
%rtlfﬁﬁépgr erEBr;r"_'Egs 'Hﬁ&’ea or B 1SXARP ﬁea&%’?e' or
VQﬂPPﬁWﬁhhon The vapor of the working fluid is caused
to ow sur if erenc
t e ough G i $n8; heet: BPes S S hahdent pas 8 Reat transfer
(Cd?é\ﬁ%@sﬂ*droﬁrﬁﬁéférrm?aHeM tl@moehet ngaem‘.y ofie latgrtl heat
tube. The vapor Iﬁ ﬁf ﬁ aEd Cﬂn nses when t %&
vasomlies Bvia Auid wfen Her RGN 2ER AN, fRent heat
eﬂ‘éléﬁéétWQher @bﬁd%ﬁ%altitgg@}f tﬂr@tva(pformwléhﬂdtl oBach of the
us heat | ans ro t
{ ik PlostarLA T T8 hasmeSealadiineEa bipe ovRe ey at a
| pamialr vadulipn pguleht e anrausmmum | stainless steel or copper
tube, a porous capillary member coating the inside surface of
the metal tube, and a small amount of a volatile liquid (working
fluid), such as sodium or naphthalene, sealed in the metal tube.
The porous capillary member is a metal net formed by
interlacing fine metal wires or a metal felt.

When one end part (vaporization part) of the heat pipe is
heated, the working fluid vaporizes and absorbs latent heat of
vaporization. The vapor of the working fluid is caused to flow
rapidly by a slight pressure difference through the metal tube to
the other end part (condensation part) at a low temperature of
the metal tube. The vapor is cooled and condenses when the
vapor comes into contact with the wall of the other end part and
releases latent heat of condensation. Thus heat is transferred
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menber to the vaporization part by the capillarity of
the porous capillary menber. Thus a heat transfer
cycle including 5 vaporization, flow and condensati on
Is repeated to transfer heat continuously. Therefore,
the entire surface of the he pipe is cool ed

uni formy when the other end“part is cooled. The heat
pi pe does not need necessarily a generally known

tﬂ%%arthﬁea‘iapﬂlﬂﬁtléﬂd pﬂé%t ke ahd aéoﬂﬂ@ehsatllael fparned The
by seal i ng a workin fluid fl at ate
haondgnéew. werking tfigul ﬂ&er%tétra'ﬁ&n F%Fﬁiégﬁt PQ&PHgt‘PaAﬂ”arV

"r?ér‘?\b'%%'ot thef 95Boﬁ’t@'ﬁﬁirﬁpa&t%%hé”taﬁpill&h@ of Whar porous

m num ate I ng
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Obaﬁo%‘ioﬁv le'%\?razrgf%‘i‘\def?@bﬁtf@ﬁ Héerekﬁaétfédisblmansfer heat

Inte rovid
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§8?é§ﬁﬁ‘hi’£8?n1‘ng”§%re"i‘{ ¥he btioue eri:iﬁf;jé%*ﬁefsatoéﬁéds qfhe heat

secon erature adjusting ? 520 i s seat
OllDllSecdmels retp peaad rﬁﬁﬁﬁﬂsgrdl%asﬁﬁnéb? YhENGWN ki UTar heat

P9i58THA! InaPbeTa (R RRSRT IRRSTORMAPTAPIschlig Hwvorking

arran ed inside t
arfrmdgnemmolmm ftatf plate Bayps @ Wé%eqaé”t‘ﬁ-04

Pr oj ect l-rqn\rés 2eloRbe ¢ % fagrd hgdj{pg)@ ?sqﬂ@@ée ggothe, for

second tenperature a |ng plate 520 or
mmmxeprata@bsmallw/eﬁp'@uaanrwnmm 5L hdgna, for

g)lghta fﬂ rbr‘i‘h.‘?‘lg &d#ram' 280K r0-ahdma fdiamheter
AC e

er’ sur the secon erature adjusti 9
plgamtatothauprtblat plfngl suafel eWioveth®y S§CPNF jtegnperature

“Eﬁ]@g%@ga gcﬂ% lest. ini?éﬂhﬁl‘? hFOMdR Withbe passage 521
surtface of the second
td‘"“"”@‘h”ewf'fﬂthst Iang Bemp@r@mreAn agjuskifgr naliquid  of a

ngrreydé"t% ﬁﬁe sarrgém e?‘ﬁ? F& S fRoWES er ﬁé’rﬁﬁ’hé‘ﬂﬂ parts of the

celves e support pins g
I|§eacmji t&mlpmagwresoadn&mgp@m B d'é tSﬁ-‘@te on second

R @gér@eS@Sr?ét UBHRARY brMEREYRERS WAl 503 of the

ust1.ng an adj ust ed
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535842 d?(ltoeﬁdél@%eﬁtmca’ﬂrleyfo'frﬁﬁéiuglﬁlr &Hgabb?p&ggﬁﬁégce of the

vesselnd Wem pefafiFé& WdiUstih PaR8REE520 to support a wafer W
on the second temperature support plate 520 at a height
between about 0.1 and about 0.3 mm from the upper surface of
the second temperature adjusting plate 520.

Support pins 506 are- moved by a lifting mechanism 506
so as to project from and to be retracted below the upper
surface .of the second temperature adjusting plate 520. An
external carrying mechanism transfers a wafer W to and
receives the same from the support pins 506. The lifting
mechanism 507 is disposed inside the arrangem'ent of the first
support members 504. h

A temperature adjusting liquid of an adjusted
temperature flows through a circulation passage 530. A pipe of
a material having high heat conductivity, such as aluminum,



530 penetrates a substantially central part of the

heat transfer nenber 516. A tenperature adjusting

liquid supply line 531 5 for supplying the tenperature
adjusting liquid into the passage 521 of the second
tenperature adjusting plate 52 and a tenperature
adjusting liquid discharge lin 4532 for discharging

the tenperature adjusting liquid fromthe passage 521

of fbhenngecmd tREORIHOHI paats | Bgop! meeﬁé’éh@e@ vertically

connected to the 10 C|rculat|on assa
t ekpeeuabr &h Qmpﬁ§ﬁﬁﬁ§”ﬁkcﬁﬁﬁﬁ%n1 gf@%o§ﬁ@”5@?9ﬂd&assage

the 39 rBGeé’%%ﬁlbs@Q%t?&llW?&eﬁwtﬁ‘Qp patrﬁfmfetﬁéuhéaﬂftransfer
the tenperature adjusting |ig The tenper at ur

adjroember 13 i d hftempeheroia eadeUtSélﬂﬂsrl Wide Sé’fpplvollne 531
SGX?HPlﬁj%?’%%glstnrgéértt%ﬁﬁﬁg%jtdr@rQH sting hﬂqﬁl&'lh%'tﬁﬁé Yassage

irst heat pipé 5

theranl pf Hemnsecen tctemaebaﬁtb"edea%vsftm Bfattaqu%Opeand a
f Ort@lﬁgeréﬂr‘%ﬁecbginﬂhpoﬂqQﬁ‘égd’%%p ?et hh@USBZt kSr dlscharglng

suppor he ‘'sec pe 515 and
hedhe: tamperatianadisadng Haadi &om 3 d?a%iﬁ9$o5r¥1 “of the

the i ft%rﬁ]g@ﬂafdﬁ %c@ﬁ%kﬁ%?a?@%é@eagg §§Qnected to the
t hrough the at transf , the second he

10p| pz;rcmlatmm passagefui®. nehb@mperatwre rad juist g H@ﬁchanlsm
P! cgﬁbeeaa kY th*éﬂfPﬁdde%*s.ﬁ@abeesers a4 'a%l(])%lsts the
ea ed a

ur e enper ature
t hdemaperatunehe ;thgeterrapmraguntm@dwstlm HApéth passage

530. Thusrdde {efipRiatute %gﬁlﬁgrfﬁﬁﬁl@s 8f &€ controlled

first tenperature adj ust1 ng I's ad] d
pr d&repeyature apfbeﬁ?fer%%@lﬂ’ﬁ) Sub2Bsht sl Fiycelptad tthrough the
1523%.r3w%tL&W§5§§5 ustichck! gHed flistcineat! Hipd 514 is
ssa e cond tenpe

adjtdrmrnngllw @n@negted mugher@utandﬁas@rf@fce pﬁethfe@ana forming
ter@gﬂcadwtﬁaﬁw?aga%ggaﬁsgnmft%gguggf%ﬁb §GPE6@% e@g B&r 511,

carryi carr er
thh&aﬁ@coﬂﬁbéiaatn@llt)ﬁe5é§n§nﬂr @hﬁth@atufrrgns er member 516,

te"iﬁ’@é@ié”t?a e‘r‘?%& eroFH the %I?]é) @Hﬁlﬁé;fth%‘ééﬁeg;)atlon passage

érature adjusfing plate SCrl

ZOV\hg!nPBOhtswtcm@térm@rléea jirensher uniembeo 5363sthecieeriyd heat
i'b% 548 & ntﬁi‘égloﬁm ePABES!S £ ;tpctwé sm%%ersﬂeamp.pe 514,

carrier he first transter arm

d| s@a@gsaqmnﬁhe e firstseatnping Sdid¢ &at?ﬁeatrﬁu temparature
meg% msr;%%gﬁgegg@rpétvﬁgur@' 8F kHe WERJoRSHipA! FytIng the
circulation passage 530. Thus the temperature of the surface
25 of the first temperature adjusting plate 510 is adjusted precisely
to a temperature substantially equal to 23°C. The temperature
adjusting liquid is circula_ted through the passage 521 of the
second temperature adjusting plate 520. Thus the surface of
the second temperature adjusting plate 520 is kept accurately

30 at 23°C. |
A carrying mechanism 530 for carrying a wafer W to and
receiving the same from the first temperature adjusting plate
510 and the second temperature adjusting plate 520 will be
described. When the temperature adjusting unit 500 is
35 included in the shelf unit U5, the tranSfer arm C disposed in the

carrier block S1, the first transfer arm D disposed in the
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tenperature adjusting unit 500 is included in the
shelf unit U6, the main arnms Al (A2) placed in the
DEV | ayers 131 and B2, the 5 interface arm B placed in
the interface block S3 or the third transfer armE,
the fourth transfer armF1 or_the fourth transfer arm
F2 placed in the auxiliary bl'otk S5 is used as the
carrying nechani sm530. The carryi ng nechani sm 530

hBfo %‘5%' Z‘b‘]‘éé‘k szr bYifie HRiArarsh Qflsposédpﬁn each unit

rese t hat of Eehorseshoe as shown in

Tthfd@rtsyllﬂwﬁe‘érﬁ\SS@ hé@réﬁ'n%sﬂb%cwﬁﬁpersﬁ ghg\fhyen the
gélrrattn?@ édﬁ%sw@ﬁwt oHot ikeifdinaed RIRAGSSHER unit UG,

ng plate .. Four projections 533

a
aécueamayn.af\ms&lr(‘ﬁﬁ) ﬂhéce%ndtalﬁ%@@dcl@v&rstﬁi and B2, the
{fetf e 25%5§1 ﬁl%céﬁpﬁ’ﬁrfhé‘ |‘fﬁé?fac‘é/ bteckhsBed @ﬁe third
OWn I n € carrying arm s att
atmenreamer Epshe fmféhb%@é\sg@ﬁ@e'm g3b oHothe an&b transfer
c I
CHY P RS, Lo TRoeplotR ST g as et inying
gmehbauisrg 513G/afer Wthereon is noved 20 through a
00r Wy g Ot -% I f o
or ocect i vETLEY TRICHRmiEh, 50 hal) &) Trizontal garrying
t aronrg31 afhe shepe rwsemblmaethatr of a begepshapeas Shown in

_tfﬁgsﬁa?grgh%?ugﬁgﬂg éFﬁ} Cs%ﬁd%é A a{f‘rggdnég @getéesr sléghtly

cgreatde tham the dianeter oak Bes forstt ﬁ@rrnsetaetwy. Rgiusting
ﬁg%géd%gazfg@l;‘éﬁ%@gc%@% CRFEERIrFAMAIBA tnWard from

St tenperature
adhesinside spula‘faeesqbthewéarmmguafgnaﬁistmsuapmst/&jwafer W

d t t d I
3B rBER 2L gh D BB BT Mhmperature
adJ ust i Adelcareyimgarms 531 isatiacked \tonasbasemegnber 532.
tﬁ%@frﬁr H?Qel'°5§§eh5ldlﬁbsgfigpéé@'g‘l‘ﬁgcé%‘%@ﬂ% moved

the Carryrn ted so th
t heertthqdbr tantbmngOBtlaﬂ Yrownes dsidinigv éneehanisoarn ot ﬁ@own

ar 3 RHY g 5 1
otis adatWARYSRh DB Huudifg | B baver MIGHRERROA  is moved
prtdm‘eslgfhgaveis@@rwaﬂ,l Noke siowa: ef OBTietdhe”BSasdﬁBUrtOf the

”eﬁﬁilﬁ{es@]rﬁgy%%@l' il H@g GMF p ISR 9G ¢/E§s@IaF50513"co carry

e car INng arm Iace a warer on

sddndvatendiatante abmitrsﬁgtemmr@tgm afjh‘ésﬁ[lﬁp&‘j?te 510.
PIf5e 06t &Y 2RLCHrst YENHPEraRAY adjusting plate 510 are

arranged so as to coincide with the projections 533 of the
carrying arm 531, respectively. When the carrying arm 531 is
moved downward from above the first temperature adjusting
plate 510, the carrying arm 531 is moved down past the first
temperature adjusting plate 510 leaving the wafer W on the first
temperature adjusting plate 510. After the wafer W has been
thus transferred to the first temperature adjusting plate 510,
the carrying arm 531 is retracted so that the support member
511 moves relative to the carrying arm 531 through a gap 534
in the carrying arm 531 outside the carrying arm 531 and is
moved outside the processing vessel 501. The diameter of the
support member 511 is smaller than the length of the gap 534
of the carrying arm 531.



surface of the second tenperature adjusting plate 520,
the carrying arm 531 holding the wafer Wis noved
downward to 5 transfer the wafer Wto the support pins
506. Then the carrying arm531 is retracted so that
the support pins 506 nove rel%tlve to the carrying
arm 531 through the gap 534 |é the carrying arm 531
outside the carrying arm 531 and is noved outside the

processiTy plackela WaferTloan, trtd‘lcse‘umwrttempmaﬁ@ﬁe 18djusting

| d pl th fer W
CamlatRasart tie divanr Bits 5Be0are Rl Gskiat: amstgeupper
argygacangddthe tseabnd hferﬂpewtmga aaﬂjlﬁs?tlngarplm 520, the

t t ed t hQuut f
Cying ATt Heldfaaptia GrESnANLi imEveRt dospward to

5 Cafralp@fé ACE@Oomadfeg W5tbntm@%gﬁ6rpfpw £06€901THen the
resi st atternggrmn rature

LSRRG AT 5 BB Atra BEEQIE0: 11l b 8, SURP O BB S Move

t hedlathe tt@n'ﬁﬁéatﬁfﬁllﬁgl G nEB&'ntiﬁr&Q@h'ﬁhe gap 534 in the
sist pattern form ng Syst

|ncor (IJ'E\SI gr@\sl?st:s_]_]{g W%’\E? Uieegél'ﬁdl”%g mg%]n@rii is moved

gl e I e SO1T e rant B s s

10 teﬁffér'@ﬂﬁr@cbéjouﬁﬂa% il twateL 3V epLih eaﬁqcoertemperature
r eg8ardtiNg! Mat@@Z@CT 'I"I?é’%hg%%r@fplhg%éﬁeérfe Lérﬂhfmb’éd' So that

provided With the transter ,eg
Bothe cateyingarmundl nike giedvaelad Withoukebeing interfered

t eyyipEey £i5e a4 AtNSingeso.i ts CPL1 and CPL2. The
terrpergwre d%bgl nrlﬁ um({i CPL2 is _ used when t

waf or W8St FRIRPRERFUEE RGeSt ptite39Pnganp) bekmo@zporated
15 tolﬁt'@)e a'n'V e ¥ 'Eh@ci‘o mﬁ@e régmeb%&éﬁh q@kgﬁh? X]stems

is used wh e wafer |strans err
thEhﬁmt@mra%r@tuwﬁo@msstlm tWHaitp S Wi hP | d@ﬁcs@edso)n an

'naEélQmﬁonoanata tthénsféﬁ‘lﬁél%ﬁﬁrg'?saﬂﬂgstﬁhg DEWit 500 is

| ayer hel f unit I'S shown
col@iperated Aittealthg, repist préternifiorsning svstem oshown in

ear:rgémlﬂs HyoGkalRpf Dex QhﬂM'ededR\@féF‘nﬁ BaF en$tagr BCT

I n corrbl nati on with erat ur

20 L Rl St D SR 15 e e gt 4B shelf un
unut53 é@opﬁadldé@ Mt?ﬂ-’/c&ﬁﬁpé?él%fr% ne&u%ﬁ?\%ﬁhﬁhﬁs U@Pt_f§ CPL4

o ARAE B T aSREC Pl ¥ BGE 1AWBE BB thamhell unit US is

t féF@\“/ﬁfecﬁWﬂQ thieanefriyfer atugkeTRWA. r oThehB ESATdy & B2 of the
shelf unit U6 is provided with the two temperature adjusting

25 units CPL1 and CPL2. The temperature adjusting unit CPL2 is
used when the wafer W is transferred from the processing block
S2 to the interface block S3. The temperature adjusting unit
CPL1 is used when the wafer is transferred from the interface
block S3 to the processing block S2.

30 In Fig. 23, only a transfer stage TRS for the DEV layer B2
of the shelf unit U5 is shown for convenience. Actually, the
shelf units U5 and U6 of each unit block may be provided with a
transfer stage TRS .in combination with the temperature
adjusting unit 500. The numbers of temperature adjusting

35 units 500 and the transfer stages for the shelf units U5 and U6
are selectively determined.
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S1 through the tenperature adjusting unit (CPL5) of

the BCT layer B5 to the BCT |ayer B5. The wafer Wis
placed on the 5 second tenperature adjusting plate 520

of the tenperature adjusting unit (CPL5). The second
tenperature adjusting plate 20 heats the wafer Wat

23C + 0.2C. Then, the nmain a A5 carries the wafer W
through the first antireflection film formng unit 34
and t helheaflong afnat waCelPS) iin thetsystéen Wollthe déscribed.

i i i I 5 f th )
| LREL SRS UARCCTHARRPY £ BbEs ) Dhosh e caiar block
Bl timeougiat they temperdBireofadjoetirpti mig y@PLsg%PEthe BCT

DB B AU S B PR S LS e o ehe

fsecnd eh@mmfjmltar@dhdﬂﬂt‘lg p| Lbj@e?%?f\{)%t[‘%lefgerpgeratu re
te . t | S U

RS GuRACRIoanhs #repndite Tpesatire 2gjustig plate
t320thaatd ¢heawafBr o rate33eae1waf, 9sC\W fFipan t 'Eﬁe main arm

, dj ust it (CPL4) to the secon . _
AnepElitee tha Hatdhylpithreishy e hest anjarefiestion film
dojrosnigng ninBY 4RBLEAe heatthd PRI @HPS MRl gPdéP%o the
IIC. | ayer B6.. The fer, Wis El%pt on _the secon
jis e%mpgrawr&tsﬁéuﬁ'ﬁﬂe BEje f ol Oexafpitbe ft@mperature
adjosing Uit (B1) oF enEE AL i Ay late 5
&?gﬁ%%t%gtig%: nH\”% :ﬁ#ﬁ %S) fifdt4§heana@rene hbst cagling plate
(SHRo It drawa et gy t@u%ﬁw Rt bbbt SBURE afNECwafer W is

[ ysting IatFFélo of the tenperature adjusti n% uni t
?‘%ﬂ%)o'af t?‘ﬁeé | {LRPEraBIrerh@disingw platighl §10 of the
ctenh;&draﬁdurfeb‘aldﬁuwﬁgbnﬁihe(@l@%) %rp'a?_to%@‘izo‘cs %Becool the
heat | ng, uni t (fCHP)f_Sloa-ke Qh the first tenperature
XW&GW&OHHQJ% EQ® pOFC to 1218Ct 0 cool the wafer
W rougfihergt tR@ Gtrankfer 3rmhen cdrbrad rt%sf/\?afc]'_e?r W Brom the

Les .the waf.er Wfro t&? t enper ature aaj usting
SRMPEIESEF FGINALNG: MTLF ofCRLAYclorbe. sacomdrtiem perature
AZjoatinigeplate S¥G of tHY &emﬁ@ratﬁﬁfeoaej&%mgfehw fCPL6) to

- in éalathSORf _FEtenperatureaJutln uni

?%5%@[ "oﬁ“ Heredhi @ni U8YernBbwar Ehe wratekMptisdeept on

t i i t 1

e S A S P10 Tof Bl for 12
bofoReCL e warer Y ol 28°Crt el fadse 43 a+c@iztGs Then,
the mediar avf rABndah@iése'm@'tf W&fgﬁ t@ﬁje (e W‘o&ective film
Fc?rprlr‘l‘lql)agtl?nltthﬁo?lx%%scwtﬁes Sea%mg unit (CHP6) in that order to
the first temperature adjusting plate 510 of the temperature
adjusting unit (C_PL6).of the shelf unit US. The wafer W roughly
cooled at about 50°C by the cooling plate 54 of the heating unit-’
(CHP6) is kept on the first temperature adjusting plate 510 for.
about 12 s to cool the wafer W roughly at 23°C + 1°C.

Then, the transfer arm D carries the wafer W from the

temperature adjusting unit (CPL6_)" to the t__ra'ns'fer' stage TRS2,

the main arm A2 carries the wafer W to the second temperature
adjusting plate 520 of the temperature adjusting unit (CPL2) of
the shelf unit U6. The wafer W is kept' on the second
temperature adjusting plate 520, for example, for 12 s to cool

~ the wafer W from 23°C + 1°C to 23°C + 0.2°C. Then, the



is subjected to a predeterm ned i nmersi on exposure

process by the exposure system S4. . the wafer W
processed by the 5 inmersion exposure process is

carried via the interface armB, the cleaning unit

403 and the interface armB tgg he first tenperature
adjusting plate 510 of the tenperature adjusting unit
(CPL1). The wafer Wis roughly cooled by the first

t eindertace cawm Ut 'cagripsattgesmaar Myc fromt, the temperature

Su I Yeisl B2
SRR (cE0) Tohle By PRl ares e Tk arer
f i larsubgechechfo umipredete ratisedednimgraiant expesire process by

( PEB2) og|, jt( ( GEhfer) wt
1l b RE SR U Phie fioathey mier W piggessed by the
5 ( PDRM2¢)sion ekposordepracess os egriate viaf dre Wwibgrfacesarm B,
pr t ' | opi-Ng 0 S. a I par ;
o FAE Y G, U O SBHCRAES InfeaECARAS T 21D Gne first
pr beegrerattuoaghdjistingi ptate a3 fefr theabermrsatang adjusting
returns fe t red e I { NRih :
caPPi'gr(%Pgéﬁﬁmﬁeﬁaﬁﬁg gﬂeF# u%?%@lﬁSQQQ%%bgrghe first
%peﬂﬂwl'amrhladjelstﬂm tpdapediQiad 285@st iX?¢.uni ts 500,
ich sepve al so a.tr f ,nih
1008 oo BT aiye 18! S5V, ThEE o "EREEIEVEL 15D), the
folma\?i CbrrgthSZ/afcwrrWs' sthel waferoW twhHa wbofeer pitiective  film
transferre e L. bl , h 1 ;
| FRRLSVISEE Tt 5, ERE Hebich BEHSYPERTT(PES she cooling
?Lfmﬁﬂbﬁy_bl(mmﬁm d2yalopinguait &k aridbtkedseating unit
S c XL LA C
conBbitEhT fhORT203c WAl el BUchtadiss Y Hwafer w by a
15pL®Teﬁﬁitegn1ilf1ed\rl]\déeeIWimp precessucdheandanster arm C carries
t hr.oug of,, the s ca e,l ed.
wat B Wtercl e BRb bia od o REBIdHIRE: pUERsE Gyouah the
ualftrsbltwahsféﬁstﬁgeaﬁl@s6andheeuemsr theiwabar Wdo bheocarrier
t i rst  tenperatur.e Lusting plate 510 of the
te(rz?(filpé?ﬁ?@ 'Q%&Fﬁﬁaerﬂﬂbfﬁa%g- of the unit block for
fO][m ng NVEFhSthéizlsl‘éetfouadtSJSwStaad USmemeatpuowidéd t wéth the
waf.er rou tq. + 1 a t . f .S
20, artFinéB,eEﬁ%(tLH%t ﬁgJ %%fdeﬁd” &tﬁ‘pgﬂgt’ ur\&g'élgj%lﬂp?ngrs&vétsea JLansfer
gf%tgbfet, hhd toppeatatuee aofj tise ivmgfemW cad0bef adjuustadhduring a
Qck..for .. farpi eGc0 j | ' .
cenparitl i R g iatar Wl AU Uefah® thoater s
Si rteansferredmbetataee thie Lt vizlbeks, Wuen ag the) gareer block
(cagf ed)yStseYHPSceddiff BRFAESSSY the' processing block S2 and
25 the interface block S3 or the processing block
S2 and the auxiliary block S5. Consequently, processing time
necessary for processing the wafer W can be reduced and the
throughput of the system can be improved.
When the wafer W is carried from and to the film forming
30 unit blocks B3, B5 and B6, the wafer W is carried onto the first
temperature adjusting plate 510 of the temperature adjusting
unit 500 of the unit block for forming a first film to adjust the
temperature of the wafer roughly to 23°C + 1°C, and then the
wafer W is carried onto the second temperature adjusting plate
35 520 of the temperature adjusting unit 500 of the unit block for
forming a second film to adjust the temperature of the wafer
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tenperature adjustnent (cooling time) can be reduced.
The tenperature of the first tenperature adjusting
plate 5 510 of the tenperature adjusting unit 500 is
adjusted to adjust the tenperature of the wafer Wto
23C + 1C by the heat pipes 5k4 and 515. The
tenperature of the second tenperature adjustlng pl at e

520 of the tengerature adj usting unit 500 is ‘y
t pragissky tae2 e(ﬁpbrgt%rce oﬁ”ﬂﬁ% t\%& é?”W@"@tE'ﬁ@;& IBE wafer
througﬁnmt{]euég ﬁ_p @ acf?vl\jg% ﬁstt'm% ('r;'e%%.gary for
Si teg® Ipﬂﬁétu E&aﬁ}del:l atmle@ta@qmzdtnwlmueaw@ %se peduced.
circul at t U &

e @rﬁﬁg??wﬁt Rt férﬂ E?uF g@rregu@wge plate

adj ust ment t enperature ustl n
51810t ot thenfampreraturs adjestingunib &%ér%d]&h‘éed to adjust

p?ﬁﬁé%g}ﬁhqes%ﬁtﬁgrwgfeeraw %tﬁg 4 jrhf‘% bf@H%'ﬁ‘@at pipes

0ss i N erature adjusting |
t h§14pasahgll 5ConJTdmucrernperatiera evfpelte LS@CQ;ﬂId t tgmperature

cadiUstd §REFGL (580 "B S defbeI RS A0spg, wnit 500 is

teaﬁp:sauadr d¢oaddisst nhel temipeiaturaeoptheasvaker ¥ tthe3°C +

SS90 P B BChE! O RS £ 3ROl gute Yrouor
52th®f stdwrtcbnperrmenaetuadj wsdjustingi tplabe. 5%0 Slnce the
é{-r\fﬁge?%ﬁw t@@&sgﬁ tnaH‘f@ohén%o‘{' a&lE%lgll;?t%pe through the
unpassbgeckdurrmg béheot tqmrmeradsdrw tadjarstment | of the first
ool SARLeORG PR, S0 shisbhiabianyre of the frst
tetmemﬁnaltaradjads]USMmgal piate 550 Oof cahe benmsejosteéd without
b RE fRsEuTer ostelrE 8Bt Rberafurs SR auid®in the
bI paksage.r edCendsequently, t he odemperatiure oOf ezibl& second

kb BB S L pgBE S0 A, 6D REBELS) st

r ebecadseTthé fpowventehef ttheotgmperatese radiustingllpxd in the

0 13555 ol e, Bl kBrd BRI BRSHRD, e 20 Hoes not
|mvaoy.ed The tenperature adjusting unit 500 may be
Eéf’ﬁ;??ﬂa‘“f& foBReBYE o B! Sof4ha! e ERELIE Sdiusting plate
t h& 2@ of yihey tempamts:resadjmstangfenst 500 IS equivalent to that

of the cooling plate of the cooling unit (COL) shown in Fig. 1.

Each of the unit blocks may be not provided with any cooling

unit and may cool the wafer W by the first temperature

adjusting plate 510 or the second temperature adjusting plate

520 of the temperature adjusting unit 500 instead of by the

cooling unit.

When the number of the cooling units of each unit block
is reduced or all- the cooling units of each unit block are omitted,
other units can be installed in spaces from which the cooling
units have been removed. To improve the throughput, each
unit block needs four heating units (CHP). Since such a need
can be dealt with, the throughput can be further improved.

The temperature adjusting unit 500 may be provided with
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wafer Wheld thereon to the first tenperature

adjusting plate 510 by novi ng downward past the
tenperature adjusting plate 5 510, any nechani sm
corresponding to the lifting mechanismfor vertically
novi ng the support pins to trgpsfer the wafer Wis not
necessary. Therefore, the fir t enperature adj usting
plate 510 can be installed in a space having a snal
veMbomt nolo nee firisbnteraperatunee adjopktingl plates 510 $h a vertical

| 0 10 b '
| ravantsthEats) Sinde e Birding Bechanisahi 30 transfers a
spwaéencnv Ihavd ntheracar )tobltbeVﬁrst Ctelmdemitrtﬁ'leoradJTbang plate

s 80" by SRR gBhBE na LhfeapireRurS adigting plate
t eﬁ]bey ainy enadhaatsmgc@ﬁr@tsgﬁﬁﬂn?t@fthfeohmng hﬁe&#@?ﬂém for

e IR P GRS 1% a00RBrE bR 50, BRfstar she arer W is not

admesesmwl aTheEéﬁbref;\ftheSﬁPstSEtéﬁ'tp;éﬂaltM réoacwsttrlr@ plate 510
ar 0

t h |

BhonstaleRaltr & Srachiauing @ 1unall yerrical dimension
adanathagcel atp‘eufraﬂt agF bﬁs@%@ﬁﬁé?ﬂamr@la‘éﬁhgﬁn@“%lates 510
hence the 20 t nE re o er Wcan
adFarRe %Eeﬁ'maﬂ t%@%‘iéna@uvgrﬂfsgklv. kvarsd aﬁrarh@ement in a

suspace rdt haeingeyely ibigwespticaindieensidhe fil m
form ng _Process I s able ts(bqt’orm a f|| havi n

i nt rasur fAeSHRPPSE PP, h8UghMHeE |Y§ft'gaﬁly t0 place a
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auxigh ditkaBlefdceShnifdrenitEV | ayer 131 or the DEV

| ayer BZAItEgEg‘H et%neI nﬁrsli:mtteﬁggrafture adjusting plate 510 is
almost the same as the wafer W in size, it is proved that the.
temperature of the wafer W can be adjusted to 23°C + 1°C in
satisfactory intrasurface uniformity by keeping the wafer W
heated at 50°C by the heating process on the first temperature '
adjusting plate 510 for 12 s. _

The protective film forming unit 401 for forming a
protective film on a wafer W to be subjected to immersion
exposure may be installed in any one of other film forming unit
blocks B3 to B5 instead of in the auxiliary block S5 or the
special unit block (ITC) B6. The protective film removing unit
402 for removing a protective film from a wafer W processed by

immersion exposure may be installed in any one of film forming



cl eaning the wafer processed by the inmersion exposure
may be installed in any one of the unit blocks Bl to
B6 of the 5 processing block S2 instead of in the
interface block S3 or the auxiliary block S5. The
resist filmformng systens shown in Figs. 12, 18 and
23 are applicable to a case wete transfer stages
which transfers a wafer Wto and receiving the sane

b Bt o858 A by SAERS, s, un

st ey RyerpBaced tHE PEY Ha"Vér ‘EPCkTh%”déh%lﬁgd%rﬂf 403 for
the interface block and to case where a wafer
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55, proesemg Iblgek B3, insteatcof inajiae lmeafra;et méowcSB or the
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syst em cdm resisg file farmieg sydemns shawodinvFigs.al2, 18 and
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OB A e M PR A 9 v
Z.n |layers |nclude a liquid resist applying
unit block for applying a liquid resist to a
substrate, a liquid-processing unit block for
appl ying a chem cal solution for form ng an
antireflection filmto a substrate before the liquid
resist is applied to the substrate,



and a |iquid-processing unit block for applying a
chem cal solution for formng an antireflection film
to a substrate; c) each of the unit bl ocks includes a
I i quid-processing unit for applying a chen ca
solution to a substrate, a iBating unit for heating a
substrate, and a carrying neans for carrying a

substr fro one o _other of the |iquid-processin
units ghﬂ? IR i'%g unit; and d) each of the un?t

bl ocksiis Aorc@\altr’mgﬂ arnﬁdtekv%I@pHﬁ% @fyst@m compsmsrngpl ock,
with a transfe stagmfgrou C

di f
stackeB GRITIS PR et §9e?u5é}gﬁ5§{$g§5ﬁ{érdoﬁ?%%§o by
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and substrate tra f t f '
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claiml1l, wherein the substrate coated with a fil

fiorhes Hye shbsE5e%8; m forming unit block is
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substrate tran éer means and IS carried tO
St cke aRi¥HKI By SY Rt Iaer P oL SaRth HYokhe reewosure system

%%‘@'r%@hpﬂld@'the ?.hB%i‘rat% ta%ﬁm L egﬁq BIRK eei E‘L%Ject

Ks em accordi ng claiml of the
5 Gcl&lb%trpi%vli@e@ eVvelpiBgolnregessi BNthr te obra e5 the

%H:*B%‘tFé&? Poce?%%de'% el SRYhgPbPEceyst @Nthe carrier

accor di ng to claim® further conprising: carrying
mderlsevBRERINf yi ng substrate carrying paths in the

uni t b'ag gﬁeg@ﬁ@e@sl@iwé@kggtpmlwawm@b 5RI Gty NeF film

one of carrvin e'in which a substrate’is
farming voitblocks sIkaedbu@ck% layess e 24eyelping unit

fmeewau%'ncth@fﬁH@ﬁr&LﬁﬁﬁE'@n%wcﬁ to aliquid
resi| st ap?bylng unlt roceSS|n%aun|t
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bl ock flor tAepphuradty @mémrt&or%ngtuart pcksshpakednup in
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| opi g unit
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and a liquid-processing unit block for applying a chemical
solution for forming an antireflection film to a substrate;

c) each of the unit blocks includes a liquid-processing
unit for applying a chemical solution to a substrate, a heating
unit for heating a substrate, and a carrying means for carrying a
substrate from one to other of the liquid-processing units and
the heating unit; and

d) each of the unit blocks is provided, on the side of the
carrier block, with a transfer stage group including transfer
stages stacked up in layers to transfer a substrate from one to
another of the carrying means of the unit blocks, and substrate
transfer means for transferring a substrate from one to another
of the transfer stages.

2. The coating and developing system according to
claim 1, wherein the substrate coated with a film formed by the



solution for formng an antireflection filmafter the
liquid resist has been applied to a substrate and a
devel oping unit block for carrying out a devel oping
process; wherein the node sel ecting neans sel ects the
unit bl ocks to which a subsighate is to be carried and
sel ects the carrying recipes for the selected unit

bl ocks to process a substrate. 5. The coating and
diihral dpirmdngy sindtn biloadr ds nransferegdn 19 tzh@rgewetdm'ng unit

OB ERESSUBSHALE) M IER M hFTphd, bRt the
sinttetrfadee blloakdibyg tthevicaesying speansv afytlier deekth pignga unit

pbﬁrglity of substrates, placed in a common
p sing vessel, and a common chem cal sol ution
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supstrates held. by the rality. of substrate holding.
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ageolidgngnitoforct@bng, a Wudystratean auxiliary bl ock
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process qo#
exknminefpriteessormptisingaf ter the exposure process

and before the devel opi ng.pr.ocess, 0 fter the .
devel opFREYIPAcERIPes SRGH Y ingosHbBHRRErANING Paths in the
pLasEDPd s bhadk and the interface block. 7. The
coating_an

evel gpi syst em acgcor di .0 _claim§g, .
oy i as HBofan e BRARG ATEaNs tare Sel8chifg, P oot a first
| galHdRgatmbaasinowhieh ansubspere ¢80 tavried oo all the unit
Ingi‘g cting a s rface,ofg a substrate,.a fil

u

n1thgckness .
$ng aRFONFoFarmuiag More i ReWHiFhkAcUDRrake s rarried
fepnadligqui@ sedlst rapplying cinearblogkynatlifard-greeessih@ unit
Sﬁistragp befori t he expgigre. roce§@¥and/Pr a?ter.
th Ogip Qi e PPOYEYL, & LYGRUL! nSBEtEPRg THeviRETHBE  @N
flalﬁmrlwle?cti@q?ll filhy beford e:thé ARjuier nre(?zsvrrsedabgme!me to a
exposure system an irregul ar coat etecting device
f SHDSHERtes: pRG 13 r SGMEIPPINE s UAHE 2 bIGeks GOF eSPERYING rput 3
adleatdibpinglepebeesentani@t ectinigd dedrpanigormeeleecin nghich a
def%F&s in.a developed fILnlerpattlcle countlnq
dEVBSETAS 1SoArTIRS Bar @ oiuid 4Gkt PRIYIAY UMt block, a
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congtﬁ in_a ?e3|st Llm rnﬁd gn a iUbSE atg a,. id ist
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devdscBebor applieet toga defbttate iahd e devel apingfurdt block for
substrat e, % scum det ecting device for ' -
carrying out a developing process;
wherein the mode selecting means selects the unit blocks
to which a substrate is to be carried and selects the carrying
recipes for the selected unit blocks to process a substrate. _
5. The coating and developing system according to
claim 1, wherein the liquid-processing unit included in the film
forming unit block has a plurality of laterally arranged substrate
holding devices, respectively for holding a plurality of substrates,
placed in a common processing vessel, and a common chemical
solution applying nozzle for applying a chemical solution to
substrates held by the plurality of substrate holding devices.
6. The coating and developing system according to
claim 1, wherein an auxiliary block provided with functional



detecting residual resist remaining on a substrate
processed by a devel oping process, a defect detecting
device for detecting defects caused by a liquid
resi st applying process and/or a devel opi hg process,
a line wdth nmeasuring devicggfor neasuring |ines of
a patterned resist filmfornmed on a substrate, and a

regi ster exam ni ng devi ce for exarjning _fhe register
OREES, pHBIGHIRA Tt OKLsBEREPSSES aHter eufilBkJeElpigo Process
PAREELefore8-anTNexFO3L 1 prHEe 8V ahaPbRJ aFtdt efRe exposure
according to claim®6, wherein the exposure system
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PETREESE S JId o HATAD Xidd BESCLSS, BOA Q8 mepeciing
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system processes a substrate by an i rsion exposure
pdetestinghatrreguisrisias qind saybguith aesisibsfilme, andaulty
t'?fépféi?ﬁ?ﬁé’l??' détkktitly te\RL! gqr yd@fé’&ﬂfngs defects in a
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a developing process, a defect detecting device for detecting
defects caused by a liquid resist applying process and/or a
developing process, a line width measuring device for
measuring lines of a patterned resist film formed on a substrate,
and a register examining device for examining the register of a
photomask on a substrate after an exposure process.

8. The coating and developing system according to
claim 6, wherein the exposure system forms a liquid layer on
the surface of a substrate for immersion exposure, and the
functional unit of the auxiliary block is a cleaning unit for
Cleaning a substrate processed by immersion exposure.

9. The coating and developing system according to
claim 8, wherein a protective film forming unit block for forming

a water-repellent protective film over a resist film formed on a



devel oping unit block is provided with a protective

film renoving unit for renoving a water-repellent
protective film forned on the resist film 14. The

coati ng and devel opi ng system according to claim1,
wherein the exposure systemfg s a liquid [ayer on

the surface of a substrate for |rmerS| on exposure and
the |nterface | ock is provided i ani ng unjt
feubetradfi by laid amsthatilusa &‘és@g ﬁﬁn&@“ Prming unit
ey R €. 15 The coating and devel op| ng system

according to_ claim ], V\herelnthetransfer st age

group vig: whilbg m@tuwr;mdg dexelrping svstem taqﬂoa@k@g to
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for ? solution 1s appl sub
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he tenperature a ing unit includes a
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fgil g t ekﬁgr%keé?/g%(gr%gh'g? )E@c 'g ratsfee%: 8u§thStrate by
aaﬂ| IS €SP gmloeuranarecees:dmt fanper at liqui Iayer on a
hH§P‘aPt% phﬁhetﬁer fé PABNY! ”gﬂﬁ %fb%héa%%x?ingr\; o15||ock is a
adj us era ureo e subs raeprecs
tpratecie\serém emprewmg eunit7 foA pemraviggard water- repellent

d yg{é)&l“r/]g fﬁmtfgﬁ’n%h' élrré%dsflﬁﬁ%r rier block for

cewmg sub carri e ereto by a carrier; a
processi g biTbek danatipgoesssideyelopibgt system according to

F&ﬂﬁ‘ﬁ %L%eﬁgﬂgﬁhg éﬂ.ﬁ%‘llﬁ lerﬂIr ??ﬁél@é@@ﬁl}é?lé&éﬂare the
| ﬁame: aoeths ba:,koubofwerlyqug:i-&r@@agsrnag ainit, te heating unit,
FHHESAIng A1 Bnd BRE, g dy sheaL e proreseed, b
the prod8ssi rT@GbIQnﬂ(tlng Sunsh eﬂ;evellorpengulsysterrre accarding to
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btheksuv\fa;;veemf a substrate for immersion exposure, and the -
developing unit block is provided with a protective film
removing unit for removing a water-repellent protective film
formed on the resist film.

14, The coating and developing system according to
claim 1, wherein the exposure system forms a liquid layer on
the surface of a substrate for immersion exposure, and the
interface block is provided with a cleaning unit for cleaning a
substrate processed by immersion exposure.

15. The coatihg and developing system according to .
claim 1, wherein the transfer stage group via which the carrying
means of the unit blocks transfer a substrate is provided with a
temperature adjusting unit that supports a substrate before a
film is formed thereon and adjusts the temperature of the
substrate to a temperature at which a film forming chemical

solution is applied to the substrate before forming a film on the



a) the processing block is provided with a plurality
of film formng unit blocks stacked up in |ayers and
devel oping unit blocks put on the filmformng unit

bl ocks, b) the plurality of filmformng unit bl ocks
stacked up in layers includegg Iiquid resist applying
unit block for applying a liquid resist to a
substrat?, and a liquid-processing unit block for
apPB$HEte: chenical solution for forming an

antireflpgti omhki Icmattm aaﬁdb%tewl@pmg §9§ﬂerﬂf aidt%rdlng to
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a) the processing block is provided with a plurality of film

forming unit blocks stacked up in layers and developing unit
blocks put on the film forming unit blocks,

b) the plurality of film forming unit blocks stacked up in
layers include a liquid resist applying unit block for applying a
liquid resist to a substrate, and a liquid-processing unit block for
applying a chemical solution for forming an antireflection film to
a substrate;

c) each of the unit blocks includes a liquid-processing
unit for applying a chemical solution to a substrate, a heating
unit for heating a substrate, and a carrying means for carrying a
substrate from one to another of the liquid-processing units and
the heating unit; and

d) each of the unit blocks is provided, on the side of the
interface block, with a transfer stage group of transfer stages



applied to a substrate and a devel opi ng unit bl ock for
carrying out a devel oping process, and a. third
carrying node in which a substrate is carried to a
liquid resist applying unit block, a chemca

solution applying unit bl ocl%ﬂf or applying a chem cal
solution for formng an antit'efl ection filmafter the
liquid resist has been applied to the wafer, and a
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accor dl9g tbhecicgiating, anderdevelapingxsystem Mameding to
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iR bleskst ardst one of a filmthickness exam ning
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substrate Is carried to a liquid resist applying unit block, a
chemical solution applying unit block for applying a chemical
solution for forming an antireflection film after the liquid resist.
has been applied to the wafer, and a developing unit block for
carrying out a developing process;

wherein the m_ode selecting means selects the unit blocks
to which a substrate is to be carried and selects the carrying
recipes for the selected unit blocks to process a substrate.

21, The coating and developing system according to
claim 17, wherein the liquid-processing unit included in the film
forming unit block has a plurality of laterally arranged substrate
holding devices, respectively for holding a plurality of substrates,

placed in a common processing vessel, and a common chemical



conets in a resist filmforned on a substrate, a

spl ash-back detecting device, a defect detecting
device for detecting defects in the surface of a
substrate, a scumdetecting device for detecting
resi dual resist remaining og¥? substrate processed by
a devel opi ng process, a def detecti ng device for
detecting defects caused by a liquid resist applying

6 [RERSH é@%@lfnga nélﬁﬂ!l@ Oﬂ@rn%d%?ﬁﬂgssa 2hleiRaM dblution to

rreasurl ng devi ce for mneasuring |lines of a patterned

PeRspte |'?ﬁ'ﬂobbfefd1%ﬁ|ﬁr%|u%pfaﬁt@str@tﬂj halding sheices.

exam np g dgheC & dtin§x AR AWy é Iy %lﬁgg's§/E€énPfa@cord|ng to
hot omask on a substrate after an exposure process

AImrnk/ c oMb eRginan devXilbyivndlegkt previckast avitd tfonctional
?h?dsm\%lcﬁ"fhea”r‘?iéb iR PYBERYEEs aftkPr ffﬂh‘?sfoaniﬁ ftocess
ayer on t he surface a substrate or 1 mrers
2RPodaferet mh expesusRalPrasessondioradfter atlye bEﬁ@Iogu re
f [ 0
bipceed BRI | e S1RIMNT HIRHLR! RIS tne
@@V@langg psosessn dedoterpesed b@ﬂvaeanztzhe Wireceissirag block

Qﬁgt@fgwﬁ?,ffé%?gl?g&ng unit block for formng a

wat er - r epe ctive filmover aresist film
formstBn aTQ@bsmai:urem @ndai dievel opingplsysheim yaofording to

SR 22 oMb RS N ShAF i s TR AP Hlock
Iébqbuéar@tsysastrn onermfaa i fglind thigkaresm examlaunc_f;auani for
ekeMigyha, SFEe thRI4BE Lo, AH°REfed T, 1 BghLthe, o
¢ieariing wmitt foor cfeaming a satbstraEpebeforte pting eekiposure

7. T
A0 AR ThRt 114 Rl BEp £88Y 3% &b insecting
daepmmrfersﬁmdemgfarfmllmly! oeg istesg@rpatterhhecgsurfedein the
8kpBsae” KLt b MBS, SRRTHHE, bBECH N HLORR for
detmvmng umregudnantlem)vumg a V\ladmrdreneiétenfllm a faulty

GEQeMAERE (eStesndy dolics BEodwrt dferettE; i a

d\bvekomed rfelrpj @ plairtiglé idouriting dgvicd foblcotktingepakticlies
S0 e YRitnaBt, D EchhBY SBRRE BebAgH g ghbEcting
comets in a resist film formed on a substrate, a splash-back
detecting device, a defect detecting device for detecting defects
in the surface of a substrate, a scum detecting device for
detecting residual resist remaining on a substrate processed by
a developing process, a defect detecting device for detecting
defects caused by a liquid resist applying process and/or a
developing process, a line width measuring device for
measuring lines of a patterned resist film formed on a substrate,
and a register examining device for examining the register of a
photomask on a substrate after an exposure process.

24, . The coating and developing system according to
claim 22, wherein the exposure system forms a liquid layer on
the surface of a substrate for immersion exposure, the
functional unit of the auxiliary block is a cleaning unit for
cleaning a substrate processed by immersion exposure,



29. The coating and devel opi ng system according to
claim 17, wherein the exposure systemforns a |iquid
| ayer on the surface of a substrate for inmersion
exposure, the functional unit of the auxiliary block
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29. The coating and developing system according to
claim 17, wherein the exposure system forms a liquid layer on
the surface of a substrate for immersion exposure, the
functional unit of the auxiliary block is a protective film
removing unit for removing a water-repellent protective film
formed on the resist film.

30. The coating and developing system according to
claim 17, whelr_ein the exposure system forms a liquid layer on
the surface of a substrate for immersion exposure, and a
cleanihg unit for cleaning a substrate processed by immersion
exposure is placed in the interface block.

31. The coating and developing system acCording to
claim 17, wherein the transfer stage group via which the
carrying means of the unit blocks transfer a substrate is
provided with a temperature adjusting unit that supports a



and returning the substrate to the processing block to

subject the substrate to a devel oping process and to

transfer the substrate processed by the devel oping

process to the carrier block; wherein a) the

processing block is providedzgith a plurality of film

formng unit bl ocks stacked up in layers and a

devel opi ng unit block put on the f|In1forn1q?
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the substrate to a developing process and to transfer the
substrate processed by the developing process to the carrier
block; wherein . |
a) the processing block is provided with a plurality of film
forming unit blocks stacked up in layers and a developing unit
block put on the film forming unit blocks,
b) the plurality of film forming unit blocks stacked up in
layers include a liquid resist applying unit block for applying a
liquid resist to a substrate, a liquid-processing unit block for
applying a chemical solution for forming an antireflection film to
a substrate before the liquid resist is applied to the substrate,
and a liquid-processing unit block for applying a chemical
solution for forming an antireflection film to a substrate;
c) each of the unit blocks includes a liquid-processing



processed by an exposure process to a devel opi ng
process by the developing unit block included in the
| ayer other than that .including the filmform ng
unit bl ocks. 34. A coating and devel opi ng nethod to be
carried out by a coating ang1devel opi ng system
conprising: a carrier block for receiving a substrate
carried thereto b a carr processin
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st eps osub]ectlng the su strate coated w?t?h the ggeS|st film and
processed by an exposure process to a developing process by
the developing unit block included in the layer other than that
.including the film forming unit blocks.

34. A coating and developing method to be carried out
by a coating and developing system comprising:

a carrier block for receiving a substrate carried thereto by
a carrier;

a processing block for processing a substrate transferred
thereto from the carrier block to form films including a resist
film on the substrate; |

an interface block for carrying a substrate to an exposure
system, receiving a substrate processed by the exposure system
and returning the substrate to the processing block to subject
the substrate to a developing process and to transfer the

substrate processed by the developing process to the carrier



sel ecting one of a first carrying node in which a
substrate is carried to all the unit bl ocks, a second
carrying node in which a substrate is carried to a-
liquid resist applying unit block and a

l'i qui d- processing unit block #»r form ng an
antireflection filmbefore the liquid resist is

lied to a. substrate, and a third carrying node in
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a substrate;

c) each of the unit blocks includes a liquid-processing
unit for applying a chemical solution to a substrate, a heating
unit for heating a substrate, and a carrying means for carrying a
substrate from one to another of the liquid-processing units;
and

d) each of the unit blocks is provided, on the side of the
carrier block, with a transfer stage group including transfer
stages stacked up in layers to transfer a substrate from one to
another of the carrying means of the unit blocks, and substrate
transfer means for transferring a substrate from one to another
of the transfer stages; said coating and developing method
comprising the steps of:

selecting one of a first carrying mode in which a
substrate is carried to all the unit blocks, a second carrying
mode in which a substrate is carried to a liquid resist applying
unit block and a liquid-processing unit block for forming an
antireflection film before the liquid resist is applied to a
substrate, and a third carrying mode in which a substrate is
carried to a liquid resist applying unit block and a chemical
solution applying unit block for applying a chemical solution for
forming an antireflection film after the liquid resist has been
applied to the substrate; |

carrying the substrate sequentially to the film forming
unit blocks to be used in the selected mode to form films on the
substrate; and

subjecting the substrate coated with the films and
processed by an exposure process to a developing process by
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the developing unit block included in the layer other than that
including the film forming unit blocks.



