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COATI NG AND DEVELCPI NG SYSTEM AND COATI NG AND
DEVELOPI NG METHOD BACKGROUND OF THE I NVENTION 5 Field

Coati g and devel opi g “syst e or oot vt ng IMMAAINN
resist to a surface of a substfate, such as a*sosor
sem conduct or wafer or a LCD substrate, nanely, a

Phe surf ace GoING ANEIBEVETIRIRG SYETEMAND The
exposed resi s_tCOiNTI’IN%mSI}I]E gf??%@agﬂ??dwf@fo@m ng
rr?t;trﬂ?g.ct l[J)reIS?]:]I BE Ioggsg for manufacturing sem condmm“‘w‘“\““\““““m\“\
on' 2 suboLrate oy e ena N T e e
gﬂo?olslut SBngﬁ?‘@ @?\S%Bé'g M ncl gdeg a series of steps

of for m'l'rlge @reseﬁtﬁhvfelritmmrreht%@ﬁé rACOat A P d@velopmg
sem L#ctor ereinafter, referrfd to si

- SVisians tor By PG, and e (RAISL toedi Skrtase pf 2 Wstrate,

;Otmjl‘caﬁeasafahtslemmmﬂm@o@ WeIfeesont th@Dr §§b§tra‘tlel Mamely, a
| o op [ ng

h
HasSavbsrete G B Taing: austalsdispiRYespacoBhithe surface
G&’Gﬂhawbes@f”fﬁmi’@’ﬂ@'démgb@ﬁ | th & ledGRrsed ?e@?s‘trflﬁﬁ and a
out r st pattern formng system built
'%\(ﬁdlé?’r?dgﬁl'%g reethemtrwith a coati ng and
devel oplw@s@yptnem oftBeldeRteWsApt 25 known resi st

pattern formng systemof this type discl osed in, for
exanpl e 1MPat @nt 'aédmaﬁtuvn%f #TPCRESt o fiofg. M@nufacturing

cagrhfdond@ctor devﬂc@s Brur@bi p¥nels V\@ftfé"sfisﬁ/\/p'a%tern is formed
delivered o rier stage 1l installed in

cdthi ef hﬁ%gw eb| ¥k B, albeara ‘énsPE@C%ﬁ% 12 The
t rmmtfoqrmddg@ phaé ?ro%fsrsomdll!?&egad rs'e?feslgfts‘teﬁs@f forming a
| ock

processHp he waf er delivered to a

cd&SiHy TN oni3a |5H§5$r¢reed |-Wcihwea§r@ce%%mr’\@°%¢b!§k0r wafer
1E(héFE¢n§ﬁt@ﬁ'l REfelted LSAinAPR/ 'a%S“Wa\‘éﬁ*)' By 8bHin'g® adliquid

sur f ace. of the esist fil

sUESERuERthe Svﬁfg%f)gth@oav atraten ‘Pﬂéoﬁ'é'gu thefresist §Im to

calghtedhyba haé phb‘tbh@@ﬁ(ma‘?m( dlecdél@)p@ﬁget‘}@é’sé&ﬁosed resist
syteglgl er Wis returned to t
[

prole nBI%E'IQSi@ fegist pRYEENsubj ect ed to an
exposur G eneesldy,. tifisdeMetOMHE ripRiclBFocess is carried out by

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 handling 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
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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 prdcess, a 5 cooling unit
for proceSS|ng the wafer by a predeterm ned cooling
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fllm nd antlbeflectlon ns over and under the

rpgdires; [y which E}é%oW@fgbaW n§ kddeer lased resghyras the

fddaﬂ@@duﬁrt ArBA theabwnopfnd 'UMYGEBBV antfehel Beelf units
|st fi coat i or ns

ly
43 3o 14 BREnSoh 2l the adisndodo brepiarested by the

rf@@@gamg frocelsgeri l@gcérﬂlﬁé tosdéhxr%fd Hhed G Red b&ﬁoH@lr‘r’g to a
the heati n%ﬁﬁglt and, _t he cool |n8 uni t, roces

Ty Doy g $TThedBs et Wi e er@éeg.VMgls to

qjm@bﬁ'h@l&lstoltﬂesh‘i-‘dtjtﬂe%ase a conplex carrying

program myst pre pared for each type of the resist
film V\;Rﬁws'ﬁhe &t iHg di %gfﬁfent heyPRat fFRy (eirpegndnt slifferent

Q:@%itirﬁ‘% rdide  afésp et ablyed Arfnts*tecéé‘t'fﬁgpfrﬂﬁféﬁfb'ﬂﬁs a resist

t%l ock cause _the er ent pes of fesist filns are

di f
Y ean yau§nrﬁ§|e<ﬁtf%rf£lrWS3@vaﬁ.a@daua dgretharresgt film, a

adeuwcﬁldcfaecrﬁgt nt@d & Yiotindaa NeesiSt Tien §AH" ¥hn@ntireflection

t d d to,the carryin .
BURECAVEr oPe WPHSrntie v STRpl BN el Poth b aatieg amode

cfarms rt:cr-lymogégmtfﬁtImeacz‘lﬂh@freﬂﬁ‘aszl r gl §cﬂﬂle8t:afsblsrmcﬁes units
t.r oub esoma and such i S
SV oo g 65811 B HBSMreMCa Ay, (G sCORMINGaiURYt the
tH@mgt ungc anid theheobRAY! DAIt, Uptdcedydst Daafeps! 6Mdifferent
lfo{st dhder é'lfﬁl_rleen Iprllotcggsf’nagnecclor{é)l |eosnssn 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 practically impossible.
When many units including the coating unit, the heating
unit and the cooling unit are installed in the same processing



10

15

20

25

30

35

3 bl ock, the processing block is inevitably |arge and
occupies a large area. A recent exposure system
operates at a high throughput. Consequently, the
coating and devel oping system is required to have a
hi gh processing ability corresponding to 5 the

t hr oughput of the exposure system However, the sane

Cap fokN 9t 15¢ Sh rﬁ?ﬁ%‘%ﬁfg?%ﬁ%&l@ isaieyita qué&\,f%t In"Sccupies a

coating unit aresis ré the
exlgrger @rpaocess, recertar eypasunaf eystemamoperates at a high

\ \ X ; ! ; : .
oIV}, T SEREOLHE! Sodha! ShEL B VElGping, svstem
anisexpqubwdi@or baivet af hlight prooesslegeladnﬂling covirespbineling to
i i iof £l t re
Sre rpughdul, A Hi€ o rknbSurfOsy atdm: of LEWETHL  the same
prceasrlerv_ingrs);estehmmﬂa\adz_ elbemwcamkyragwaﬁe;d‘il\?gtmei@ga:tg? unit
) K n u n n [ e 0] |
7 Bt fdoBtd o YELSE R defold e Mihitelh et tharry o
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A the e SUur,
C ehlLEAgRtbo. Bl BRI B0 oHiFYCR WARR With dap exposed
I ?as_;sishfidm rt?itnr_ge mimm%optrﬁg u'tn"rpraﬂzer @ﬂ{%&im@, igaitsi ?]ifficult to
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o rop S the g &Sy stef Al thrloBesioa o
20 fltreedbimet_ dﬁ;/ﬁa{togsj woth%tpge§§2$qgw$ti%ﬂaméﬁgiben making
y | O | S | . K .
dRidige s devsTon & MERIRYEr SatenadRehiditit ag: ateadolding
_thm_oc_tlﬂes: figr Precessdst beed;edﬁig)ra;mgengesuv%t?ro%ess and an
. n n | Nt1 one | en .

Loter HolsiNEL e ddie T FRE e Bralniag o wilRs TR ctarmying out
2 ptnnetss‘erﬂor?tvif:d:@egmg y';che eéx¢@$m:mﬁfgoggls$egﬁigﬁemd in a
t reedo cahLrvin . .

by athnbetiesE 8058a0EssJoadnnrtaiSinfoapeans, to
inmont?We tsbrrtyaag?(r?fﬁcgéh@t)ngYnﬂ"eaTéE thr‘]é/ENTridE‘gHbat of a

. een nade unge SLC
o1 COaHIBE,ADGS dSVPIPPING TYRiEtno NG 3N d 2 Jargge degree of

prigeediomiofveatiydngt outeosekbrtic@ehni ques for form ng
over der a resist, fi

capabl ¢ SENPOadL cRShetita e digiesds & Patinsmdreg and a
t hetevdelppdagofareaeddom oferticalyiargangeheentehrdt iprovédées the
Ofcc;‘ét‘mbya%giginﬁmthg aalk éﬂ%g‘"‘ arw%faerWitf}l individual carrying
means is mentioned in Patent document 2, nothing is mentioned
in Patent document 2 about improving carrying efficiency and
increasing the degree of freedom of carrying route selection.
Patent document 1: JP 2004-193597 A

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
invention to provide techniques for forming antireflection films
over and under a resist film, capable of reducing necessary
space, of increasing the degree of freedom of carrying route
selection and of highly efficiently carrying a wafer.



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 on a resi st
filmand a case where any antireflection filmis not
formed on a resist film and. #f 5 sinplifying
software. A coating and devel opi ng system according to
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25 P195KR/ind"d éheémical solution for forming an antireflection film to

a substrate after the liquid resist has been applied to the

substrate; and ¢) 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

30 means for carrying a substrate from one to another of the

liqguid-processing units, the heating unit and the cooling unit.

Each of the unit blocks may include a cooling unit for cooling a
substrate. |

The coating and developing system according to the

35 present invention may further include carrying recipes

specifying substrate carrying paths in the unit blocks; and a



nmode sel ecting nmeans for selecting one of a first

carrying node in which a substrate is carried to all

the unit blocks, a second carrying node in which a

substrate is carried to a liquid resist applying unit
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tratefroman I ver
B ﬁel%l'f%CQﬁS asgtbstmatebl ock; a 25 first
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2ﬁe3 I o The pasatthaT A, HeVefabing " Sl HBing B the
sePéRacabpHIYRREONC aNAY;- rfgrtiwhgnfcdludeaarfmsg gransfer stage
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E?@‘F'@?, shispesedopnt hhecarde eof Haed|camgiepl hahdlmga Block to
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rocessin
see'b%%ln%ep f veagh supife @pslgp anggcondl doeEnsfieri stagéageoup of

b Qékohﬂaﬂ%fn%'feﬁtsilg e¥' a‘ﬁ’ﬁ'e%hgﬁ hr?‘%’%rocéﬁgl ﬁbscpgcf%%qf on the

bet ‘éft at&ely/n'tnt%rﬁg%q%q@@%;r ggeS‘QCﬂglemat substrated from and
théefwl:-:-ma fseibstPstd ! Nith Mé’%lérm%ganPéé‘ﬁeldft ¥afh unit block; a
! a%l%talslu)és%rrartaen I?adnssfléklzsrtneans for carrying a substrate from one
to another of the first delivery stages; and a second substrate
carrying means for carrying a substrate from one to another of
the second delivery stages. The first delivery stage group may
include a transfer stage, for the carrier handling block, via
which a substrate is carried between the carrier handling block
and the processing block, and the second delivery stage group
may include an interface block transfer stage via which a
substrate is carried between the interface block and the
processing block. |
Preferably, the liquid-processing unit included in the film
forming unit block has a plurality of laterally arranged substrate
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hol di ng devi ces, respectively for holding a plurality

of substrates, placed in a commobn processing vessel,

and a common chenmical solution applying nozzle for

appl ying a chem cal solution to substrates held by

the plurality of substrate hglding devices. 5 In the
coati ng and devel opi ng system according to the

present invention, an auxiliary block provided with
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dek &hiinNeg dﬁ(l'tcﬁ)rf ékaﬁﬁtrﬁﬁg'ﬂﬂe tﬁ‘i’ﬂ?{ﬁésé rbfaa'fififlffihsformed on
filmforned substrate, ash- bac detectjin

RFRstratae Ao slearing Unit faEAIEaniBy dctest irage before the
dgkp6tare i prddisssHhdaee Sted ﬁ#@%ﬁﬁd@r@ﬁ@é&%s, a defocus

detecting device for 25 detecting |duaI resi st

r g aating orﬁieawgabsﬁqrat%nsmesase&a\e iy HRQistepedg pattern
PoeEesRd M dffeceikpdaueet $)V‘§téiﬁV'a-‘r€ |Fr@gtﬂé‘i‘9@daﬂ"ﬂg detecting
d&fects caused by a liquid resis EF%Y n[%éﬁﬁ a
avige for cﬂéﬁ@lc?é'rﬂﬁhg" §§'§'esa'n@1 igh 4 Mn@ faulty
d@éVéﬁ)ﬁrWent”Eéét'é(tﬁiﬁ i gegicd 4‘opatdé9crer¢‘tﬂ1d e%@ﬁecﬁ:S' ™ a
substrate 30 and rgg ster exam nin
r
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L o ol oS SRty 95’28?1%3’:%% detsehing, drvice for
bl eeksing tewdial 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. When
the exposure system forms a liquid layer on the surface of a
substrate for immersion exposure, the functional unit of the
auxiliary block may be a cleaning unit for cleaning a substrate

processed by immersion exposure.
- Preferably, the plurality film forming unit blocks of the
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coati ng and devel oping systemare the sane in the

| ayout of the |iquid-processing unit, the heating

unit, the cooling unit and the carrying neans. The
exposure systemnmay forma liquid |ayer on the 5

surface of a substrate for inpersion exposure and the
functional unit included in the auxiliary block may be
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tBEnfFamRRLAE WL tRE dUSstHdbE it hetePperature for a process for
applying a film forming chemical solution to the substrate. The
second transfer stage group may be provided with a
temperature adjusting unit for supporting a substrate before a
film is formed on the substrate and for adjusting the
temperature of the substrate to a temperature for a process for
applying a film forming chemical solution to the substrate.

The temperature adjusting unit includes a first
temperature adjusting plate for supporting, for example, a
substrate heated by a heating unit and for roughly adjusting the
temperature of the substrate to a first temperature, and a
second temperature adjusting plate for supporting a substrate
and for precisely adjusting the temperature of the substrate.
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The coating and devel opi ng systemcarries out a
coating and devel oping nethod including the steps of:
formng a first antireflection filmon a surface of a
substrate by the film formng unit block; formng a
resist filmby applying a liqggid 5 resist to the first
antireflection filmfornmed on the surface of the

bst by the fi form ng, unit bl ock other than
Shar f orfiectoatiBor Pk UBHEISBINGaysEA KAt SR PG Gating

sandnde&@ﬂapm‘d aflethadf llrh@I\Jd@Mﬁftlﬁé‘estfe%%' P ffdrﬁh a first
orm unit block _other than that forne

tﬂ@t'f@ ie§£'°ﬂl arftl s@bjRETRER Ofcas istaete cby: dhhe film

1D rhiry theitr b$tb§lt fiolr F ided dOfr@@,?ﬁSWanb)a”aﬁSRﬁiﬁBr @ liquid
proc:es ss. The coating a
ﬁbipnﬁl%ﬁgﬁérﬁ%@%@tl@ntfllamcf@am% omghe surface of the

dgylsémltegbmrrmnwcfbvﬁh mg LAR B vﬁl@ ther a??tthréQlformed

oe first carrying de in strat
g |ftr<§tt@n§|r¢ﬂﬁﬁ§'0ﬂ WMsfwnnmgmga Lsraqorwl Msrefbectlon film

S@@éﬁcﬂf@fﬁe)éhﬂgfﬂﬁﬁj%' ntf}@lfﬂhn afoﬁhhmclﬁdu% b%&@fdth%‘i‘ than

quid resist a uni t
|1‘3!ﬁ!1 qucmséeglgerr@smt 1fl|m,oéladf v bjertimadhe substrate coated

apitH ehkberddispn fflh’ll Ma e edsEAShy lard é)!Bdsé\.eroE'f‘BgeQE to a

a, substrate, and a th |rc§ﬁbcarry| ng’ mode
sde¥eloniag preeess-ed to the liquid resist 20 appl yi ng

uni t bl-pgk é&étlﬁgpbﬁunae@e'léﬂllﬂ'lgds Stest ctaﬁ’rlte@e t 2 coating

substrate and cessl n?
fand Agpyeiopng aeik lnC|SldIlluﬂ|t(b\e steps @ msmgl;eatnng one of a

ofifdtr eéheﬁ gomcfdlé gptwrﬁ@g - g%g@éfer P{ E%F;.ehh{fo LH1AYAE film

I‘eSI St een ap
f.qrﬁ%mg:numte blocksate Isecoad yrayying smode at@ whieh a

%@béﬁa@é%r@érr@d tb tHe Ilfq'dlﬁ‘tf%'ﬁ& Eﬁgﬁ?'r{# B'n‘?f:lb?oél? and to

he sel ected carrying

NG P rOGRE SN UL ROTK Fork f@ﬁmmgr @@e@@ébretﬁge@tron film
HORTE & pF@§|§§3fitlﬁ1 alsd%‘?hféﬁ ”Snp t%t?%1 and a third

devel o |ng unit block in a er ot

i GRYTY N G Hmvuhmh @ysabswatm ﬁocamrmgdm thanuumsd resist
d

@pﬁgﬁggkgﬂ% ttﬂoH&efdfF SEB'P%lrid“qeﬁh'u‘?H‘ ré%? Egbgflﬁé §L¥ strate

fanﬁin fit M%gqmﬂrﬂrmmngounﬁomﬁ@ forr appbying |amcb.emucal

asSIuRRIr afbi? forfhnirRN & %Ht?r‘étf!cel‘&"tlcfr‘l 'fﬂ’hﬁ q{omtﬁg Ubdtrate after

bl ocs< for formng an antireflection
hesfiamd nesist @aé b@@nsapplleﬁwﬁcstlnersmhstgatemf@ﬁ@mg films

Séhbstﬂeatsel bsQF@té“by?%bH E'gteﬁhé‘)%l.ulf)ﬁrﬁ\:é‘Q‘rHH‘\ torkd %kapother
qu ﬁggorﬁmn'nggg?%%g Iurn(let b?gc;(gnm the selected ?:glrrsymg mode;
and subjecting - the substrate coated with the films and
processed by an exposure process to a developing process by a
developing unit block in a layer other than layers including the
plurality of film forming unit blocks.

According to the present invention, the plurality of
stacked film forming unit blocks include a resist film forming
unit block for forming a resist film on a substrate, an
antireflection film forming unit block for forming an
antireflection film on a substrate before a resist film is formed
on the substrate, and an antireflection forming unit block for
forming an antireflection film over a resist film formed on a
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substrate. The processing block capable of formng
antireflection filnms over and under a resist film
occupies a snall area and needs a snmall space for
installation. The coating and devel opi hg systemis
capable of dealing 5 with either of a process that
fornms an antireflection filmand a process that does

fl fil | ecti vel si
[RustEREDY SMhEe btaresRuld SThiRES W EiReb L ot f¥ming
carrhlmfleeﬂlong‘ltm'hﬁ maaugahdé{r% rresr%tl ﬂggf?f:g\gpié‘s a small

ale can e
gg{g%ﬁﬂé%%easoﬁcﬁ%ﬁ A Séﬂf even in a
case \Ah%ﬁ tPetmgaer cbewleldfwgowsft?n;y@t@ éBIé"fbf deallng
(0] re |
O WL Ethel of s, BafacSe ihat ot s 0, atinBHRCtios fmaand a
sqntnsteatetttat wfaels rﬁ?@ fehel Bn:ynagglggg@g%rorﬁfﬁﬁ{’%fg dkfectively
r

URSG e A rorming Ub e de T Sind a Rubstsater is garried
faﬂ@ng@thmlsbnbé@dbéh‘aﬁé td%#?yﬁ’fg tpfa%hfs' ﬁ"ﬁbll @H@' udie blocks, a

substr e coating

SecC te cary
déyg’lsgﬁtr?gcéyg?%rﬁq{égi acgpg '%gpe@ LSmpl reeéafrm'ag program
cavieyl Ny 4 Qdsesolifsid Bhe & MGAgL HAd! &@vé{’ﬁgﬁhgats%tem forms

te to cariy substra
Cﬁé{féﬁ?ﬁt 6“5&@0 ggggﬁgrﬁﬁofﬁb’aréalé signplitiedd by the two
subst r aT@ecfiFsty bAd fl%@%con@aéwbﬂ%téféélﬁ‘y?@ﬁ %%'Fhstarry a

ROPSEis Bebeen EhB-sh o nunitohlaskss apAbsubsirate subjected
ate €ish rf@rﬁh'ngt b?oééséeéﬂb%ﬁkﬁea\"‘l@n%?ﬂm{\;b; urif rbeE‘lQ rﬂay be

| ock t
CHePa58. 6 Ahenpesy<Hlem fosmaing,LaritiRlogk cay rgither of the first

pandr ahec secofdeasitstratd et rirl/i g nﬁ:{}?f thﬁnﬁ’é Wi | ddating
of filmfo dewcesfor fornmin
s8BYt r%?\éemngl PELeM | Mashed cb@trrﬁﬁ‘l Qﬁ@df@gsmfg freedom of

veaﬁﬁ;hngt heJti |§él%@t|@nng dSYhéé‘S tH@ertW@dsUBsEFéf(esac??rrymg

3 r ocessi ngt at nosphere, a tenperature

i aPBEk ech‘@”n ryséluthﬂt@lt%ppﬂ@ﬁvhgeﬁoiﬁﬁeucﬂah blocks,

h f i [
usald'ybmgaldad IQTEEHB%% QKGSHQ @L% §Bﬁstﬁéﬁ'eEcarqu means,

E‘%’ﬁ)ﬁ&v%gﬁche%%t F%@\Ai?ﬁd 'nuéweefbu Agdsytbrenghput can be
firmcyeagedodi meihcacapredi Btchusivee sithdtr§8€Ntcarrying means
'ggﬁgﬁle of accessing all the unit blocks are used for carrying a
substrate between the unit blocks on different layers, the
carrying system is simple and a carrying program can be easily
simplified. | .

Since the plurality of film forming devices for forming
films on a substrate are disposed in the common processing
vessel, the film forming devices operated in .the same
processing atmosphere, and a temperature control system and a
chemical solution applying nozzle can be used by' all the film
forming devices.

BRIEF DESCRIPTION QF THE DRAWINGS
Fig. 1 is a schematic plan view of a coating and
developivng 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 filmfadQrng unit, shelf units
and a carrying device included in the coating and
develqgin sxften1shomn in Fig. 1; Fig. 5is a front
'R8:shel f units of the coating 10 and

devel OpFl@g 2M§t8@dTé?W%tld1PE'r§peétlvE' dieW dfStiRe coating and
cti side el evation of_an interface bl ock

%V@ nl%SYﬁ'@'@o%'ﬂPW@ Hh&igedeél opi ng system shown in

F' 9. LiFigii @ 7isl S as&gefi sl sétf—i@n@'l eyrfd 08|efatibh t of the
bl ocks i ncI uded jn the coating and devel opi ng system

‘F\Qﬁ\HnignaF gleveloping gystemsshoyer ¥pEidq ¥ view of an
exanpl erief, anjgi At 9@?{9}?6&19%”1/@1&' (Wj%dfl'lﬁ'l thﬂ'n(Fﬁgt LRk, shelf
and developi ng syStem shown in Fi and
9'<layt5ar@nd A a.ﬁ:a\rr\éwgandew%ngnﬁlly&mH In sébﬁl omatmg and
Vﬁ@\’)’eldlﬂ?@e.@gét@%ﬂs ,,I,ll:i,g1 flor mng unit included in

0

20 the ¢ g an evel opi n Jstem shown in Fi
Fig. 10Fi%k 2 lpl%\rfmﬂb\ﬁ|©f/abloéba¥|th§ shal fdenids opfi glge coating
ding to th

SARHCIR Ve ANSE LA IRGWIPT FREP T\ Mo of & coat i n

and devElprﬁn[;ﬁ s"sy§1egtnona1 sidehied @vatinod iofrean mte@faﬁewgalock

r [ I
Sil08ee! APEAE cqHFRY' A deucTopind Bystp SHOMATR Fi. 1;

F| g. 13Fi% 7a|s;extse§hmnahsweoela\nataqmoﬁ wtﬁalccks included

| BEES ol B0 ARVB RSP SO

and 14(big. aBeISaaILm@ptemmee\sIcof Gia EXaiepl e of aralnterface
DB WAUAGE RS LB bnd BEQLISETiaR N Fio
Filgs 15(a) and 15(b) are VI ews of assistance in

expl ai nFn_%;m @(Szeﬁﬂg g(BStQPg éhpﬁﬁ] GARN ecijn(?ué Rhditudinal

cl eani ng e coatl n
dée@tlopuamgvm,t ¢AEPECHYElY6 0f) aaﬂhméqntmna@ eunltemclomied in
?glﬁé;zl < Jde%%bﬁ'u ﬁ‘g@ysﬁeﬁ% WYY iRBEyed Lo be

Flg 10 is a plan view of a coating and developing system
in a second embodiment according to the present invention;

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

Fig. 12 is a sectional side elevation of the coating and
developing system;

Fig. 13 is a sectional view of an auxiliary block included
in the coating and developing system taken from the side of an
interface block;

Figs 14(a) and 14(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 15(a) and 15(b) are views of assistance in explaining
a cleaning method to be carried out by a cleaning unit included
in the coating and developing system;

Figs. 16(a) and 16(b) are views of assistance in
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unit included in the coating and devel opi ng system

Fig. 17 is a plan view of a coating and devel opi ng

system in a fourth enbodi ment according to the

present invention; 5 Fig. 18 is a sectional side

el evation of the coating and1{1devel opi ng system Fig.

19 is a sectional view of a processing bl ock |ncluded

in the coati ng and devel in systemtaken fr

SPUBIRINHG ai eamagerediad oo be be Larsteq sout B ‘4 cleaning

| QA ritdliBad ﬁﬁeﬁecmltwg eafh@fdea/éleﬂmg aystem;

adjustlng unit included he coati ng and develog n

syst em Figri 32 lszQ(LA§na\4@vsegfb§ caatingang develop
fg}’ %pﬁfdﬁtl’\eeffitﬁ%mﬁéﬁ??@cb\‘mrxe g teftHe b‘?éﬁéh@tllﬂl(/éntlon

ust | ng unit 1 nclu coat | ng and devel o o] ng
system Fits A8gls 22 s&ctaogabt%ﬂael%vaiéoal @f/am%rcq&rtmg and

ﬁé{,gi q-,? gg d@,ﬁgl aining the |ayout of corrponents of

evel opi ng system i ncl udi ng
t enper aFlg e18d§Su§t$¢@lQﬁa{ vnawmhag prggesglnag ﬁ?laﬁkvhr@J\HdEd

Y

ol B FO5 AL REAHE0B Bk SPLELAPLARCAYERT 4 side of an
cntieracesibloCkyri er bl ock 25 S2: Processing bl ock S3:
Interfa b c X i i

k! “ETREElS fonBRRangD SEEHA PRy Y Wiperature
Tadmstangammtuncludedtlrt the oating mndgevedephig system;
transfe T. ! = Faur ;
1 onet eFidt mo1fa) ShA1 (6T SHEr o TVE, o i ecuve
view, respectively, of a temperature adjusting unlt included in
the coating and developing system;

Fig. 22 is a sectional side elevation of assistance in
explaining the layout of components of the coating and
developing system including a temperature adjusting unit; and

Fig. 23 is a plan view of a prior art coating and
developing system.

stem

REFERENCE CHARACTERS
W: Semiconductor wafer
20: Carrier

S1: Carrier block

S2: Processing block

S3: Interface block

S4: Exposure system

S5: Auxiliary block

Al to A5: Main arms

B: Interface arm

C: Transfer arm

D1: First transfer arm
D2: Second transfer arm
E: Third transfer arm

F1, F2: Fourth transfer arms
31: Coating unit
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33: First antireflection filmformng unit 34: Second
antireflection filmformng unit 6: Control unit 5
71: Inspection unit 72: Cleaning unit 401: Protective
filmformng unit 402: Protective filmrenoving unit
403: Cleaning unit 10 500: Tefgperature adjusting unit
510: First tenperature adjusting plate 520: Second

tgnperat ure adj usting plate DESCRI PTION OF THE
P&%Eééﬂéé{%}@d)l-‘m\rrs 15 A coating and devel opi ng

SBSt emirs 0 ad tfrefRictRIW FHTEBFMingCeRti Ng to the present
invention wll be des,crlﬁed. F:g(ng,. 1. is a schematic
pP4n Seeandranticefiectgnatmdaranisyl #@isystemin a

f pr stomfRAdim@enNt according to the present invention to

be used as a resist pattern formng system Fig. 2is
a’/dc R dion Witspective view of the coating and

dovel oRidingyahm and Fig. 3 is a' schematic
sectional side el evation of the coating and
déPdi:oBroig v S fomERAty™g and devel opi ng system
ha . itBFe PARHkE Bl nitl for receiving a
c[qg)sz:dpﬁge;ﬁter 20 ﬁ%m ngfgc oft exanpl e, thirteen
wéd0sr:sClgamifvge it substrates, 25 and sending the sanme

0 2 ﬁm OGK i€l udi ng, for exanple,
filSVtOeO'v-g?tl cal yPgrérﬁég'&Eﬁrﬂfpfm ocks 131 to B5, and an
i 5ldh:f Brst seseRe SR UrAnadipsdngpl@iet em S4 is connected

é% .eSeEBhﬁrféﬁ%eﬁ‘b?ﬁﬁ %?Jgggﬁégqéggr handl i ng bl ock

as a carrier ‘'suppo capabl e of
supporting a plurality of carriers 20 thereon, gates
22 Tor megpct RIPRIONSPITE PREFERRES EMERAOIMENHS ©
21, an ans _ € of extendlng through
t he gat & zpating tand cdevelrping systere ipud first wmdodiment
fr ry r 1 kSri et ;
movgor AMEIDTUR piésent IAVERAILH HilCHE des@ipet® o, 1 is 2
discbematis, plantview ado@ coatngiand drvelepng syatean in a

s SERAERPTRRIAG 18, BhE SIANE VBB e used
oS td besishepastenn afmmaing ssugtemiREIg. TRSdSamd saksgMatic
o etspRictivd 9féwldt 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 handling block S1 for receiving a closed carrier 20
holding, for example, thirteen wafers W, namely, substrates,
and sending the same out, a processing block S2 including, for
example, five vertically arranged unit blocks B1 to B5, and an -
interface block S3. An exposure system S4 is connected to the
interface block S3.
The carrier handling block S1 has a carrier support table
21 capable of supporting a plurality of carriers 20 thereon,
gates 22 formed in a wall behind the carrier support table 21,
and a transfer arm C capable of extending through the gate 22
to the carrier 20 to take out the wafer W from the carrier 20.
The transfer arm C is able to move in horizontal directions and
vertical directions, to turn about a vertical axis and to move in
directions parallel to a direction in which the carriers 20 are
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The processing bl ock S2 surrounded by a casing 24 is
connected to the back end of the carrier handling
block S1. In 5 this enbodi nent, the processing bl ock
S2 includes a first unit block (first DEV | ayer) Bl
for carrying out a devel opi ng®rocess, a second unit
bl ock (second DEV | ayer) B2 for carrying out a

devel opi ng process, a third u |t bl ock (TCT
farran&q’ %%gaém the erreW EQHIP1TE |t§h ﬁa.o ﬁ@ "§f Branster

PsRffes TR 1 f TRB DGRl TRSPePH LAt 'ms&ke@t' on film

over a resist film a fourth unit block (COT | ayer)

B4 for EREr p.rﬂgeéﬁtnga hlpgki &% é%H@PUaﬂﬁ%bbg Provgisyg 24 is
apdnaektéd ttouehé @ég@@ﬁ@%’? ¢ Larrfér hapg;mfg’ HI@SkCS'i In

an antirefl ection I mf orm ng process fform n%
f thist embediaandettihe prrpmsamﬂarbltonk Pasiineludesna TFirst unit

ugkg IP'(PWEES Iﬁév_llﬁgéw 3P c%rr??[é}%fgr%eétzdg\?%i&blHB“ﬁFéjcess,

rder ers
dév&&@@ﬂdgumt tb|§Cl§C(<$¢CQ ﬁrEv llayer) B2 farheaoying out a

LIPICHAN PO ST 3 RPUANE IR [T HayRL) B3 for
uatryngcRUB an taéTtHZE(ﬂQﬂtd)@lksfl Bl fmmasu)g wirpcese for forming a

d§é€6h9e9n£}€ﬁe‘cﬂgn Bl Re Yoy &l at Peégt b %f?gufiﬁ? D{Hltrblock

respectivel
b(GOWs |er)oBasfor cpmmrtge@um a anmd qeswtpa@pbsagngrocess,
I rl
“Qh"d éoflfﬁpph}ﬁ'lﬂng%c@g@é? Ié}?é{ﬁtfgrg Efgrrlc:éﬁ\é‘@éﬁ{ Jht an
paetrreéltemémn anfdim 25o;m$ngtreaioneas bEgior oatmimg‘tea first

3aRtReRtldh ktﬂn%ﬁg?ﬁ th §Q¥|stthﬁnl | ol - PRACERSLAY B1 to

excl usive carrying
nBansark fa)lrracfm&qu wgrmmllwaﬂ@wvamd riom e tardeanot Ffdme DEV

n
lay oIS B aid R ERIURORIOB I Ui WGBS RHURTET, fier B3,
thteesgﬁaé’ ilayeneBfapodt the B(He layqni B5paveelbnnfouming unit
tgp?ﬂg?tl ng unit, the cooling unit, and the main arm

t he centers of spin chucks for holding
t he waf Ehevmnstme:tiommfdttm dtrssstanghenfifth amdt block B (the

3n|(?a&gre a g@@é‘sggﬂd‘%}wﬁwen g:rg{ho L@ﬁ%f@lﬁ)g&%f‘?’tlggo B>
|areh9r@w@ledqg~lth| maiay @rn@su/ghet:p A%, Tespectivelyer Each of
-th W bl%ggr%?B}lg]toWgLSLg’ Q:féd ?ﬁ@hbé( hq‘gﬂﬁ -BFocessing unit
for applying a chemlcal 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
exclusive carrying means A for carrying the wafer W from one to
another of the liquid-processing units, the heating units and the
cooling units.

The unit blocks B1 to B5 are the same in the layout of
the liquid-processing unit, the heating unit, the cooling unit,
and the main arm A; that is, the centers of spin chucks for
holding the wafer W of the liquid-processing units are aligned,
the centers of heating plates of the heating units are aligned
and the centers of cooling plates in the cooling units are
aligned.
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substantially central part of the COT | ayer B4 al ong

the length of the COT |ayer B4 parallel to the Y-axis

in Fig. 1 connects the 5 carrier handling block S1 and

the interface block S3. The wafer Wis carried in the
carrying area Rl1. A coating it 31, nanely, a

i qui d-processing unit, provided with a plurality of
coating devices for coating the wafer wth a resist
filmisThiesgtdedagertBé shghin Hanffigi de widks be alestrid®d by

f t jde aof th Ler. .handLi bl ock h

DHAT B it e B betivindereY, ki extendindedn @

vé i Irstfanti adyedefntrahipiast ld_f,tl't&CfOB layer B4 aloagddve IFgangth of

t t t . rryn ar e .

A QOTF ok B pEia) €S S YrKiSID FdY fithii¥ats the

acak ré@o hiamgi limg tm?skask@hthieniritayﬁa}@e b\J;\%lDifSier mht; wafer

t atin e war er erore an

DAL R R ey i B BB RDT (e Cont tog uni 31

by a pAetoomtimgnuratd 34, pasdmiglgat aeniquidepsbeessithg  unit,

B lBRIAR I B BEFs A E8Ror et the water

gwmm aaﬁegislwfi Irhoke dméﬁd coFrs athec Bigﬂ‘lﬁtr-hiaWdeSidé,OaBi Vigewed.

HrorB s sTh ot el BRricy; hanauRe: oSk, $17 &f: Hasi carrving

aared R1posEatheaf nidre umiel bRsclePaki pgo\]gliraietcs witBOEduir shelf

oibid Ut Ugd U3 and 8 &hastd 1 dhaf htder dsha left side

;@sime tcfalrmmifane?‘ En.w Tea :siquuuﬂhttts_ U@HtPEJ)z,ceﬂfj %dmvcel U4
[ . . e wal er

feuf Wning " SPUER T 80% ot ' Bt Seikell 1 1ers.

| Diffefene P wicessimy di pitBokd ICitiyatingathend afer tw baPble and

for, enhanci ng. t he,adhesi on of the [iquid resist to._the

wBer theohater Y 3 EoeesSas B they Qa3 By 3

spleateiatal oneapes ango Stk ve trnent ey atadieed Uy, fdteexample,

waf er as sho&ﬂ%én Figs. 4 apd 5. ..The gro essi ngy_

L Fow laNers,s LheAn @ipiis g remiated, teioldhiiha gartyving area

hrat thgs uétrfarlc@tEd) bor ehPs@apsits to Peaceespagtichssldating
ectlveltq;k@ ng processi ng vessels 51 are

51 ﬁes

strhERELAIBYING @63 Blers in each of the shelf unit UL

to U4 Bor Aex@trplef athegpkdtesstngy ungtarfea Eﬁrrg@ﬁge@@:fn the
processitaﬁ?vessel \?\é? isw%r oVi d&d with, a lﬂgte 2 I .
tRFSISRTORS G PR WER, PRAtStERtmelt 141¢HAS afeoling  units
CECOlLdd dot atljubeingr atessigrgpeeatiote 54f tIfeE waferWW to a
gﬁ,dégg{‘eo,—%%éd t'erﬁqgé}‘elltrbgreuglel‘orpé %%%?ysffensg ta ﬁq\mﬂé erlresistI tr}) the
wafer W, heating units (CHP4) called, for example, a prebaking
unit for heating the wafer W after coating a surface of the
wafer W with the liquid resist, a hydrophobicity imparting unit
(ADH) for enhancing the adhesion of the liquid resist to the
wafer W, and a wafer edge exposure device (WEE) for
selectively exposing only a peripheral part of the wafer W as
shown in Figs. 4 and 5. The processing units, such as the
cooling units (COL4) and the heating units (CHP4) are placed in
processing vessels 51, respectively. The processing vessels 51
are stacked up in two layers in each of the shelf unit Ul to U4,
A wall, facing the carrying area R1, of each processing vessel 51
is provided with a gate 52 through which the wafer W is carried
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HVDS at nosphere. The hydrophobicity inparting unit my

be included in any one of the filmformng unit

bl ocks B3 to B5. 5 The main arm A4 operates in the
carrying area Rl. The main armA4 is capable of

carrying the wafer Wfrom oneigo another of the
processing units of, for exanple, the shelf units Ul

to U4, the coating unit 31, and shelf units U5 and U6.
Theto mand acarra@di sowbvabl dhien pEPcessingl Wessekiods  The

a [ 30 i FONS,qid S u i
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namgtheraof ithet proaessieng nemts 0fj fodi ej shelf units

“yft pr a'\ﬁ{]erco%gﬁgg %i&o%ﬁf' InNe's teﬁ‘?u‘i‘ﬁffrl{%\/atr%w The

t &0e \?é Y r A snelf uni . .

Rehain i aigmt AL iig. ndovahke sinelorizontalsdiregiiavs dead vertical

W t.h fi fer. st T ; i:[.S

¢ icifigtifng, 16 3hrhaBlE Bl FUSHET aisiind oo vals along

t whef Y¥atist ransfer stages TRS4 and two first transfer

stages TRSD _[eS {i . for the. unit b )

35 o t Pangral e viFntigufus JFittnthe bR e Hemgfiflg block

e®h, off 2het karmping amea M1l io AFimtd transfeanafres Rk As

wafers Wreversely. ,Thus f r figr. st u

B el o Ssr abkPRg s Fipsehel, Qﬁi?éﬂgstszg@%ogé@ th the

| ayansferTheediR2tsuchanbbérthe trdrisfies amwwmablanditihe main arm

hoyj zont al ,di,rections ertic iregti,ens :

¢ Ak 18 Bbig You bl M RRe At el wﬁﬁﬁ el %‘grsft;;@nfsfe;

eanmobD 1t heafiely; B36irst dmaheferstagansTRS1disposRESIN irs

respective first, transt. d e fi :

{ FERBREe B g Bartel O3 Mlar THEPERAINY Bfahlor ikpive the

t hgatecndrom thelshuklf Rhitrdhsfer the wafer Wto and

recei ve t he wafer fr m Th j

{ranst orkearid fedicl oty YREAEFAES 35 Teoprdiifigd With two

stleugstztrfansf%l stegesTRSL, H;erildﬁimj brastdfesi ?t_alges TRS2, two

S 0 pr \V A

o ey atdhhdrel S RS fbrBfel tiankt ethdks TRS4 and

artvofadtambysfer stages iR b e spectivdlyr fow the et blocks Bl

ﬂt?ﬁi?ﬁzwgt[rgbgggr theWatdf WaPShEthd Sh&ir JAR US to each of
the main arms Al-to A5 and to transfer the wafers W reversely.
Thus a first transfer stage group is formed by stacking up first
transfer stages in layers. The first transfer arm D1 is movable
in horizontal directions and vertical directions to transfer the
wafer W to and to receive the wafer from each of the first
transfer stages TRS1 to TRSS5. The respective first transfer
stages TRS1 and the first transfer stages TRS2 of the first unit
block B1 and the second unit block B2 transfer the wafer W to
and receive the wafer W from the transfer arm C. The first
transfer stages TRS1 and TRS2 correspond to transfer stages for
the carrier handling block S1. The second unit block B2 is
provided with two first transfer stages TRS-F. The transfer
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TRS-F correspond to transfer stages for the carrier
handing block S1 and may be placed in the first unit
bl ock 131. The 5 transfer stages TRS-F nmay be omtted
and the transfer stage TRS1 and TRS2 nay be used for
transferring the wafer Wfrohm® the transfer armC to
the processing block S2. A local area, contiguous wth

Ioges TReRErare disedon Srbart Maertint) s Rathr' 2o the
Sﬂ\@d‘eslsm@ BB ckss i wmtﬂahsfbe anmanGf elThee ¢aaR8fesustages

HES koo asmandeto sy tfadis crod L AIEE HaRding
DIoekOSH tarfsaly brasiaceds i Hpo skt urtibeblomoBi.  The

transfer area dellve t he

G3BateT Shagasr TR oAV he oraitFed -pod tfeSEfanster stage
Reksnr bAe TRSZ @say %éﬂ‘ﬂs@d fbi‘ﬁetr%h(slférrtmgt tHhé aafert W from
second transfer sta TRS6, two gg%iransfer

stheyseangter armve th ® rPF5ﬁ§\‘rb9 TRS8, two

T o et s s o
or e ni

FENG 62 ARG aFea il viar arSerond iansfesharea Sﬁ"#(t %ﬁf%””g to

tlf’lgeafhtlgé JHIEf TRi0 |96 ff§ ﬁbﬁbge65|mthéfﬁan@fér b.ilr@ekRB such

an to transfer _t er Wreversel

athatcHe meines At 4geAq r%ﬂf'p\g?’éeft@r%ﬂ" cesacia ﬁﬁe shelf

U@n?thEJGSGCR@ecdr‘ié”ﬁéﬁ%féﬁ s DD, |riveredy, "a'_hgef:bhattransfer
transter arm Dl i s novabl

h tal’ d
ameans tiscdisrasadin dhe ﬁgcwan f%ré‘lrs gﬂ@f@@ reg qoﬁn fyer the

aw%fégwe&)eaﬁa td eevefias tﬁé%?écw FFotrheheastsld unit U6.
transfer stages TRS6 to TRS10.

tr ansf eREE%I'“ﬁ‘Q ot thgssedondd r@mih@r swﬁin'tto U mas two
°£e&6‘ﬁd3ﬁ%&¢ef fs%B@ngTRsfsagmoT%‘&ﬁ@ tTBﬁ%ﬁenars@a &s TRS7,

transferred reverseél The "'second transfer

cbwabsecendnﬁWWansmeio1%|3§| dfWec SEERE T3 rana er Stages

V‘?R*S?%'ndjtwgcéé@@ﬁd tTBﬁsv@ff 8ta §aI"RQ§00Fé$|S€@|WIy for the

transferred u each of_th irs ransfer

TRBIE bhockeEs 5ﬁd§5rFt9 Eramefern é%ft ‘W Treruthe g'a%kf unit

TB%6t60e58$1& tﬁé Qﬁ‘a‘i’ﬁealtrﬁsaRQtf@fAS)foft BﬁeU@htt blm@ Bl to
to B5 stacked in five ers the irst.,transfer

a5|51 @ln%ntzptﬁ@rbség()ng"?r &h%fﬁ r V\ﬁr veesely: THhYR Har Second
Uf‘#énsf@ﬁ'o%ifég@ \grbhgbeisbfﬁo?ﬁ‘le/d dﬁ%“ﬂtb@ﬁlm\gt hllp17the second

reference to Fi
kaAnISToR Stoags 11 JaVR Sk TNG s HrRnsfareapm ik 19 movab'e_

CHi ribAgoAtSR ditectibAsDEMd vertical directions to transfer the
wafer W to and to receive the wafer from each of the second
transfer stages TRS6 to TRS10. The wafer W is transferred
from the second transfer arm D2 to each of the second transfer
stages TRS6 to TRS10 and is transferred reversely. The second
transfer arm D2 is capable of moving in horizontal directions
and vertical directions. The wafer W can be optionally

- transferred through each of the:first transfer stages TRS1 to

TRS5 and TRS-F and the second transfer stages TRS6 to TRS10
from one to another of the unit blocks B1 to B5 stacked in five
layers by the first transfer arm D1 and the second transfer arm
D2.

The other unit blocks B will be briefly described with
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| ayers Bl and B2 are simlar in construction and are
provided wth developing units 32 for processing the
wafers Wby a 5 devel opi ng process. The DEV | ayers Bl
and B2 are simlar to the COT |ayers B4, except that
the DEV |l ayers Bl and B2 ard7 provided with heating
units PEB1 and PEB2 generally called post-exposure

baki ts, f heat, i h f h f
CLERGS BORCs SRl % L, ks EPLBE S Susitges Ut
ﬂ(ﬁ M¢l1t§l<é30-&o&m?tl'@52d dteoof]ldjl'}es:cr?h'hﬁrtgemeraaﬂure dhe DEV
e wa r e C (0] I
Ereehl A, Ba, ik eriiindt oBSUERT Gt 4 %, Provided
w;gz SdB@;L@p@@? Lﬂiﬁ§23206ﬂolre@rfg555|wlme uviaferd oW by a
e warl er
d5velaliag arsens: proteRbvilayers Al B B0 oReE BiMllar to
Ble COT 1@ &rBW, é'xcé?@ Aat QhérD@thb?eV\@fBl ¥wtr B are
one to noh_g{er of the

prey tetibboanite PEEIrand < PEERS ‘Gedgrally,scalled

EBﬁﬂe%ﬂ&@%’%é}ﬂh@g UHItS Sfor2 herdind echy agafsi W aﬁtdrs the
of _the shelf units Ul to U5. 20 The TCT | aye

piaser db g Daen | EaCasRad diY & | GEPOFH 6, NGRS, Cooling

inits EDLelyiors B suject o temthaarine ¢ teonarer
eG;cli o LI m

pegteds by Tﬁ%CITCPfI sDer tE%ati'ggsHﬂ'ésar BEE %O'r\gd%y efo 2

Ei‘edéﬁéﬁﬁ‘iné&etéﬁﬁiératufﬁet Shé’étlh@ Whie§ POSTLTahdy®OST2

are provi ded h coolin

§§Uﬁﬂn§°§ﬁ‘@%ﬂﬂ& Wiits f Qrﬁgﬁgﬂﬂr&ﬁewcg_éﬁﬂ F%t%"yel"p the
WHf@rreWSHPd)@ééééw btWehwad/@&eM/pﬁﬁgtm@rstsl reflection

filmformn roce and t its CHP3 fo
heat i ngntithe e'ra;grﬁr gée%a | @y t'tLr'}f‘e "Bﬁi'?r%rfmécf‘}loﬂ”d A2
grbtnﬂgéogg? p?lggé?ﬁ‘gﬁ?rron‘{ rbﬁé]etOT%Odm@" t0$3thé hﬁrstﬂltr’ansfer
m 30 one to a
Shages (tRSHy RSO aBaBRS FrEDS sero e sAnSTer shasds TRS6
%hi‘igq?RST'RSQhet Hévﬁe‘léﬁﬁngﬁ‘mn|t§f320etnd>ftrfd Iprotessimg.units of

uni t and the processing units of the shelf units

Uiet-cd"@ﬁ unife Beto dper B5 is provided with a first

ant| refrihecticon 1aly/ ér”BfBO"g1 PEoVidield Jiths aaflrst antireflection
qui d- rﬁ)_éocessn n f 0CESS|

Bl}ma OrinRga NIt 881 & E|f8ﬁm'ﬁgn?f%$99'ﬁ% HE%@@M@?HJ'Y}/“ on
Fﬁgt %rrlg!ﬁsﬂr’w& fsl gﬁltt@hdt QnrithféfQQ't'ldﬁYﬁTmBgongngpbrocess
d6&@ TRJ laves BSois sigtila rchttBﬁ Lot lfacBrxcépt the shelf
RIRELUGL Nt agd4t 6T RETAITCE Ibvﬁe@r B3 are provided with cooling
units COL 3 for cooling the wafer W at a predetermined
temperature before subjecting the waver W to the antireflection

film forming process and heating units CHP3 for heating the

wafer W processed by the antireflection film forming process.
In the TCT layer B3, the main arm A3 carries the wafer W from
one to another of the first transfer stages TRS3, the second

- transfer stages TRS8, the first antireflection film forming unit 33

~ and the processing units of the shelf units Ul to U4.

35

The BCT layer B5 is provided with a first antireflection
film fo'rming unit 34 as a liquid-processing unit for processing
the wafer W by a first antirefiection film forming process. The
BCT layer B5 is similar to the CQT layer B4, except that the
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subj ecting t
process and

he wafer Wto the antireflection formng
heating units CHP5 for heating the wafer

W after processing the 5 wafer Wby the antireflection
filmform ng process, and are not provided wth any
waf er edge exposure device . The main arm A5 of

the fifth unit block BS5 carries the wafer Wfrom one

to another of the first transfer stages TRS5, the
shethditandi eto d4ages giRSMded: hdthi csoling units COL5S for

EObLEEL G WA P LT P, PR, pgrore
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@ﬁlﬁgés PREND, tREBﬂlrslm%rﬂﬁ%’#’)emoneﬁnﬂndotmmgomm 34 and
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pr esent

0 |nv nt i shows th
ItHFoBfo‘éﬁsst'HSs\énﬁso‘Bfegé?er“?J H'Eg%)u 8 U%f exanpl ee
The pr@%ﬁdeUmtﬁaafﬁ ngdch i of the hedtheg heaitisnCHP3 to

P B RSTis P Fban

EBﬂBQéLS? Frrd
un| ts other

176 PiEse 08 Provided Bith i beating

da?\dd‘oﬁhﬁlﬁ%laﬂd Smmemhglowspraseasc rTglng arm.
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ohe e aiing AUarn G4 artich Bhe duptarathbehvers Bt figin arm
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i fotreehapspld,

for carryln

Mlatgs Sfir ek

conr\_scte to the shelf

| AR ptNe ooy 'r'i\gePPé"chéﬂ-f{)&'Q %@i%ﬂf‘e provided,
oplit3al vervedsrbdv éd‘olﬁﬁlg E&jaﬁt@‘ aceq ks neddling

g 915 IR, LASRES, oli ShosT2,

$epihand nPEBQ CeoRFEFohd &oCabbYing weikss ofothe present

carryl ng the
‘?q'hg b

vva er W35 interposed between the
| ock S2 and the exposure system S4. In

thl s entjgdi TyHows the Mapolieed EvoseB procabbing airlids by way

hor i

I N
At examp|e

di recti ons,.,.and vert,ical., di recfl?

t al
“FBerbraceasing Unissr are Rotlimiteq 195 heating

thgiteaf EHPV tpEBachndfl 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
processing units. The number of the processing units are
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
interface block S3 is provided with an interface arm B for
carrying the wafer W between the shelf unit U6 of the
processing block S2 and the exposure system S4. The
interface arm B is a carrying means for carrying the wafer W

interposed b
system S4.

etween the processing block S2 and the exposure
In this embodiment, the interface arm B is able to
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second transfer stages TRS6 to TRSO of the first unit
block BL to the fourth unit block B4. In this

enbodi ment, the second 5 transfer stages TRS6 to TRS9

are stages related with the interface block S3. The
interface arm B may be forneggso as to carry the

waf er Wto and receive the wafer fromeach of the

second transfer stages TRS6 to TRS10 CQ all the u
pnovrsimharizastal 10ir@RER Nshandnvertisak diresthons 2 s'S able
f rm S qpﬁ%}q BT J 1}

tﬁose reI t<381)?'|etd§ (%EL é]ilseg? fcgatgg‘gﬁoecgg?gtr% E@Jé)aéﬁ of the
second transferspgeasheRE6 &0 TERSﬁs%thgrfmsr!}lumtt thpck B1 to

Stﬁ%orf u‘rfﬁ‘”ﬁfn?f l?iro'E‘kDZB4t he h”%ﬁ‘ b@%ﬁf‘d thiee 9’e’§:ond

processing units al ned
stnamafem stla@s B$6wal;o oTR§>9an@r@ sta@efmra e ANit@ the
9h9¥+ support arns 101 and 102 on which a
perip era par of the wafer Wis seated. The support
arnms 10heridtecfacer arablB may e foirntedi seaas ytalc@sgy the

upPe M o, i RRIYED HR" Witet] SR AP the second
Hoanstert sthgesolRE6 hodTREAN @fsalakhe Iwnittblodks B1 to BS.

SR, Mot alh, P14 O TLIRDEChb Secthibtimster

stpgest TR$E he FRBLD anétthose related with ¢he isderface block
%%tl cally noved along a vertical rail 108. Thus the
support 25 arnms 101 and 102 can be noved forward,
backvvarT:he m@ipi aomisnAl (A lpaoahbe the fwst\tramséelararm D1,

e Sk IfRe S IS B InBitas B 7 ngy the

tloqlam}pranesemg wenithewithf e b\rrfefbmex-:palained t Was shown in

B OAY WRL o, BlabmEnahd Mt A% Brotfifedhith two

tswppbeir amge301TRBE tILDZRmowzlmdhtaepenpheral part of the

YaF R CESBRLEH, T2 oD A 881, Rhe 30 TELR able to

m&j\rejcmmuanpalwmmg)yaabaeat 1€3.unithe. basded OF can be

i Sl £°yBRGERL D05 8RR EERL %QEEE 194, can
Cbeth@*ltedtwvaﬂpw@gr ndirectonamanalkeldo & eyY-\mgsalong a

e%aam rz':nf %7 QE&[{I’?&F tez%‘f%(}f&m%sfﬁélﬂ\é' fsd éﬂrH‘ @r area R1,

a Su arm centr

oof taneabm drOG/VSLqu@ta*uegi thehshalbparits 4 ntoo U4 sand 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 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, the
first transfer stages TRS1 to TRS5, the second transfer stages
TRS6 to TRS10 and the liquid-processing units. The operation
of the main arm A is controlled by a controller on the basis of
instructions provided by a control unit 6. Order of the
respective operations for receiving the wafer W of the support
arms 101 and 102 can be optionally controlled by a program.

As shown in Fig. 8 by way of example, the interface arm
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able to nove forward and backward on the base 202. The
base 202 is supported on a lifting arm 203 by a
rotating nechanism5 204 for turning the base 202
about a vertical axis. The lifting arm 203 noves
vertically along a vertical rz201 205. Thus the arm
201 can be noved forward, backvvard and vertically and

can, be tur ab ut vert axis t fer,
IS DoV idad, BaB v R3SE Vel ar AneHPBRTL R0t o1 Which 2
Sééﬁﬁﬂalt béﬁ@foﬁ”tl‘ﬁé Jgerer W iIRSGated T%ﬂ@ﬁubb@rﬁ@*rﬁ 201 is
bﬁﬁftugr The first transfer arm
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D1 and second transfer armD2 are not turnab
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i nt ce arm are control
cantm 2P &r capobesmaamMedofiorwiard pda ekward nanduz«fﬁr'aﬁgllv and

p"c??‘u‘ E@d t eeH"ea escrlkekﬁtél axid 8 €oFy f‘l@eLbeeBlN to and

ed I n connecti on I
Tie 'Eﬁ%ﬂIVﬁgthLﬁnWafﬁr V¢ freaviedsd @f thhe ﬁﬁé@n@obﬁan@‘erz@ages

d in a processin I
3%&5‘83?%32?55@8 s@%lﬁc@g&ggq to 302 are a:rrgn\ézzsgn
a base Ibwe fissbhpnsiervaexi Plsangdsthe segand feansfer arm D2
C%rréy's.ﬂﬂjl%r th %nsYPﬁ‘cﬂBﬂt t@%ﬁ@‘ih?@ﬁ‘a%@laml )3 eHcRpt that
ruction onl coat i ng
déhecfarsotransfemarmm.m@ the weroreb drarsfarmppem D2 are

ggotca?# gsp da"%rt aﬁ)racsygdedrrgé tras@eéav@ SBE?gtlons of

ca a

hahezéwsmtrpoﬁer@fmme rﬁttcmmt QQSéa%oar}éhPBt?ataéw the
‘gt?ﬁi:'ér? frﬁ'\' B%r@?‘oﬁ{ﬁﬂllédoﬁy gé ﬁBW aBn the
e vertica And & he wat'e

whagis et mtouctlnesamrcs\pdﬁdchucuheaogn&rQal 40itr®unded by
a cup 3§ e Aok r%u‘?ﬁl”?fwnﬁo e B19¥H e&'e%‘trtlﬁgﬁtlg tcRnnection

di schar ge BI pe a ge 'S onnecte e )
bovitbnFig. Phe Thp @EING whde3li issPrgvidadt Nethstrss coating

h f
Rafcly 8 op 30 0L Rl [ Brodating o 00
3 hmmfmmmgde;meﬁdﬁévw 303 tareaprianged cm pdase 304

L S1E0R ROt 8754 98110 e 2bryfarmescher oo

sol uti o h® cplaélrtga&lta\hgeaéﬂbég %@2 are atmllar 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 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 the cup 307. A side rinsing
mechanism 309 pours a rinsing liquid onto a peripheral part of
the wafer W supported on the spin chuck 305. The rinsing
mechanism 309 can be moved vertically and can be turned

about a vertical axis.
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can be longitudinally noved along a guide rail 311
extended parallel to the Y-axis between a position on
the outer side of the 5 cup 307 of the coating device
301 and a position on the outer side of the cup 307
of the coating device 303, altl can be vertically
noved by a noving nmechanism 312. In this enbodi nent,
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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 31, the main arm A4 carries the wafer
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
the coating devices 301 to 303. " Then, the chemical solution
supply nozzle 310 pours a liquid resist onto a central part of the
wafer W, the spin chuck 305 rotates to spread the liquid resist
radially outward over the surface of the wafer W by centrifugal
force to coat the surface of the wafer W with a liquid resist film.
Then, the main arm A4 caries out the wafer W coated with the
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31 are placed in the sane processing atnosphere in the

processi ng vessel 300. Therefore, the chem ca

sol ution supply 5 nozzle 310 can be used as a single

conmon nozzle for supplying the liquid resist to al

the coating devices 301 to 3P83. Thus the coating unit
as conpared Mﬁth a coating unit provided with

roc ssin 3 and.chem cal,.sol uti on supply

ﬁ S rse&giigl‘f t&felcﬁaltmg 86@?3 g devi ces 301 to
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ree RREd Y@r %ﬂrﬁhé%oatn@é'dé\ﬂeés@oi he 3BBPAkhidEf 18 ekfdctive

and 102 rel ative spin chu of “onl’ one of t he
déetriesy! degi @@gnegmené m@mtﬁrﬁc@ndwenegﬁé B4l floor space.

SQirH:té Qﬁesé@ﬂnﬁgnﬁé%'i@e@@bl toused EPé @l%l@@'s)é'dnmtt'#é same

['1Tquid resi st each of coati ng §V| ces
Oc

@mosnbeze,\xé\q |C@aﬂt”i!ﬂ)s¢€Y'§|¢50130t1h O3 &4e §$|'%tﬁ°or¢arry
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IEsish B0m Thushei neamel abMOSARGEssANE f 6pating  process
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ution sup nozzl e 310" can be redu
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ﬁggt Ia n%ﬁ{jag/ éﬁ% %r?*éfseﬁ@bla't 3 déiﬂcégVI?dJthd‘afBo%mlére?%ounted
| @Rde 6pMmMas aﬁﬁeﬁp%ﬁwjﬂ |?eddwo€%nb%¥ i%rﬁgt% support
dgMAlsOn®1 iand di02edf eRePaRaIn e2*.=urﬁr10A4»- 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 solution supply nozzle 310 is used for supplying the
liquid resist to each of the coating devices 301 to 303, the
vertical position of the chemical solution supply nozzle 310
needs to be adjusted relative to the spin chuck 305 of only one
of the coating devices 301 to 303. Thus time and work
necessary for adjusting the vertical position of the chemical
solution supply nozzle 310 can be reduced.

The developing unit 32 is substantially similar to the
coating unit 31, except that the developing unit 32 has a
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the dianeter of the wafer W and is provided with a

cleaning |liquid pouring nozzle. A plurality of
devel opi ng devices are 5 di sposed in the common
processi ng vessel 300. The cleaning |iquid pouring

nozzle is simlar to the chem¥al solution supply
nozzl e 310 and can be noved along the guide rail 311
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pS®l doc| 3R ngThEnqutl'éﬁ oﬁh@”ﬁcabrﬁqlutloﬁhrﬁuﬁﬂlw hwzzle 310
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aléaRiEHqgura SLppry HNECHWiYR! ¥ clE8niR§ 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
liquid onto a central part of the wafer W held on the spin chuck
305.

The first antireflection film forming unit 33 applies a
chemical solution for forming an antireflection film to the
surface of the wafer W before the liquid resist is applied to the
wafer W, The second antireflection film forming unit 34 applies
a chemical solution for forming an antireflection film to the
surface of a resist film formed on the wafer W. The
antireflection film forming units 33 and 34 are the same in
construction as the coating unit 31, except that the
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wafer W The flow of the wafer Win the resist pattern
formng 5 systemw || be described on an assunption
that the resist filmis sandw ched between the
antireflection filnms. The carrier 20 is delivered to
the carrier handling block @4 The transfer armC
takes out the wafer Wfromthe carrier 20 and
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unit COL3, the 30 first antireflection filmform ng

Yhit 33, the heating unit CHP3, the wafer edge

eXIOOSUS%b@.@d@tY‘FEséE@nﬁhQrWdaPﬁ‘ﬁrﬁieéarﬁé@%e wafer
TRS8 of ghe shel f 'unit U6 in that order to for
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bee RS ke N et e, L R 83 e Al Erpa
and the first transfer stage TRS4 in that order to form the resist
film over the first antireflection film.

Then, the first transfer arm D1 carries the wafer W from
the first transfer stage TRS4 to the first transfer stage TRS3 of
the TCT layer B3. Then, the main arm A3 of the TCT layer B3
carries the wafer W sequentially to the cooling unit COL3, the
first antireflection film forming unit 33, the heating unit CHP3,
the wafer edge exposure device WEE and the second transfer
stage TRS8 of the shelf unit U6 in that order to form the second
antireflection film on the resist film.

Subsequently, the interface arm B carries the wafer W
from the second transfer stage TRS8 to the exposure system S4
to subject the wafer W to a predetermined exposure process.
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(TRS7) of the shelf unit U6 to deliver the wafer Wto
the DEV |ayer 131 (DEV | ayer B2). Then, the main arm
Al (main arm5 A2) carries the wafer Wfromthe second
transfer stage TRS6 (TRS7) to the heating unit PEB1
(PEB2), the cooling unit COLR5 (COL2), the devel oping
unit 32, the heating unit POST1 (POST2) of the DEV
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ggggggﬁhﬁx%éi@tlg!tiﬁ% fbfﬁ‘lIH@' %thé’ﬁi‘ﬁs%ﬁé\‘?m%ﬁ with the

brebkeol B1ntt06 BeCludia g ar €9y tescfgfemnanaging: rgaines for the
bb?‘é'ﬁétlolﬁ% ©of ﬁ?e%&@ééﬁlﬁg 'u?nf%"ura bem U@éltry@n%TP@apes

Wis carried I n one carryil

3bomsdesy b dhe wafert We alppas carrwﬂwoumér@nareoatrollmg
Ceﬁéylsmgc@egm OBp‘é%fl)é'rﬁQ 6nhetrv@f rr?h‘\éwlr?/j ' uhm% Ushd the

bl ocks 131 carryin carr
waperations oﬁeth@mnﬂam FIKRS (. Ipa'ipe hegran l2gyerC, the

Bf—%’ ﬂhtr%*hs‘féfrﬁrﬁPtDlhetﬁ"@V%QBhﬂg tPARERES, arrﬁhﬁ)lunbhd the

COT | ayer ich carries out the |iquid
r terfaeg EH;‘)’{)I Beatlil C&‘UE@%&”‘%& Fﬁé‘ttﬁlllst tfb‘? dt'k't(@@ﬁks Bl

! fy B3 Qé)céﬁ'“r'yCBndCﬁMdc%% g wafer W.st antireflection
filmformng process, carrying m)de of carr%lln

the waf &Ne %a'fﬂ’rléngrfecﬂﬁﬁcf@k’ vy rthegyvaf gpecifies a
BEhrifingh reatei SRy twhith daue!wafeld W peeeYridd@n the unit

block. Carrying recipes are produced exclusively for the unit
blocks B1 to B5 according to the types of films formed in the
unit blocks B1 to B5. The carrying recipes for the unit blocks
B1 to B5 are stored in the control unit 6.

The wafer W is carried in one of a plurality of carrying
modes specific to the types of films. There are a carrying mode
of carrying the wafer W to all the unit blocks Bl to B5, a
carrying mode of carrying the wafer W to the unit blocks (DEV
layer B1, DEV layer B2) which carry out the developing process,
the unit block COT layer B4) which carries out the liquid resist
application process and the unit block (BCT layer B5) which
carries out the first antireflection film forming process, a
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unit block (COT | ayer B4) which carries out a liquid
resist application process, and a unit block (TCT

| ayer B3) which 5 carries out the second

antireflection filmform ng process, and a carrying

node of carrying the wafer gnly to the unit bl ock

(DEV layer 131, DEV |layer B2) which carries out the
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exclusively for forming the second antireflection film are stacked
in layers. Therefore, a floor space in the processing block S2

needed for forming the two antireflection films over and under -

the resist film is equal to that needed in the processing block S2
for forming only the resist film. Consequently, space in which
the resist film forming system is installed can be reduced.

Since the COT layer B4, the BCT layer B5 and the TCT
layer B3 are individual unit blocks for forming the film, it is
possible to cope with a case where the antireflection film is to
be formed and a case where any antireflection film is not
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| ayer B2), the BCT layer B5, the COT | ayer B4 and the
TCT layer B3. Since the unit blocks to be used have
the sane carrying 5 routes, respectively, the carrying
progranms are not conplicated, the carrying operation
for carrying the wafer Wcambe controlled by a
sinple carrying progran1and the software is
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%gnlaf’gﬂﬁ gg]é%éaﬂégP?EgBﬁ%aerg% tlﬂc%lggﬁz)layél“%@qre' J¥RIcted,
earadptree waéemasewwe@ fdamumﬁfqao'mméooaalqrég docyFying
Ogjr% de ﬁ@lrern\fgﬂgy qzé’éﬁnﬁeﬂ#‘@rttr %fé’r B?Fﬁ?'(l“gtlﬁéeﬁrst transfer

er arm st tra er sta

s$taqe TRS-UBf the melgtunltrléﬁsftéﬁ Ered &anﬁﬁ% PF'F'!;tDl the
%%Efénﬁh?g&a@sﬁ' RS@etﬂé' z?irnmafm A JfehSEotransjer B4,

e coolin first antlreflectlon

fth&nh\(ﬁﬁﬁﬂf@obmlw 3mpaﬁwaeuﬂ|mé\qm: ttheqsgoling wyt COL4,
’E‘éattfr?tgzt%rﬁué §iaQﬁfeTﬁ§$de rdﬁ"n%f@lqu tthenskebnd Bransfer

transfer sta in arm A4

stage: T8 S Sl iRy o R08) UntSIpABaATRGB: the
?ﬁebﬂeau SyStelt %Hngtﬂﬁ”lhtgg?g‘héd arh® BOoahiengedBhld Blansfer
stage TRS TRS7) and the DEV layer B1 (B2) in that order.
When only the resist film and the antireflection film
underlying the resist film are to be f.ormed,' only the DEV layer
B1 (B2), the BCT layer B5 and the COT layer B4 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 first transfer stage TRS-F of the shelf unit U5, the first
transfer arm D1, the first transfer stage TRS5, the main arm A
of the BCT layer B5, the cooling unit COL5, the first
antireflection film forming unit 34, the heating unit CHPS, the
second transfer stage TRS10, the second transfer arm D2, the

second transfer stage TRS9, the main arm A4 of the COT layer
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transfer stage TRS9 of the shelf unit UG, the
interface arm B, the exposure system $4, the
interface arm B, the second 5 transfer stage TRS6
(TRS7) and the developing layer Bl (B2) in that
order. Wen only the resist 28I m and the
antireflection film overlying the resist filmare to

B o 30ty 2P ADRIREI BN Ring L wif “Apty Ue TG unit
Q) ehet koatii@runiti 31¢artre éﬂ?afhli?gn uhét GHP4erth20second
Eranged, sEige T RESL 8| the SHER Wl YeD i Thetage apm B,
fhel fexpogund, s‘grmerﬁi 4, Ltrrams_freberﬁam 45)(1‘;?1 tEg thestsecond
n rm K .

s s TRSE 1 HS ) nd'2he ARVeftnflo Idfer B (B2) in
thatandexd in the COT |ayer B4 and a carrying route

nas e BhER iSyedhes raSist F i ST antietfEdion film
v drivgisey metdeQWfia’ﬂgldzettEESBeCf_@rrh‘Yéé)dlh,gohwtt?ﬁeDEv layer B1
(B e’ QT Rrer B G i, AT e B Are Selpagesl, and,
gfiofrfiﬁﬂmfgf lttﬂg gﬂ;ale“B Wr s cherieanBomhgiei@reierd@nalong a

e to,be forned,,it, is necessary oply,.
(QIERNG FOULR SeUERYBY| PaBFUIG SheotBRSISEE ERC ¢ dhe first
ctaansfémsta@%émsvmqf the stedleqisid UB| tthlfél ﬁ@%t;-tgansfer arm

r or fhe c ryrn r. m | SI e. I nce
tBli' ?F’&n@r%tr t'é?'?éfreénﬁt%gqé ﬂ?éﬁs?@a. 'él?% @ipgrarm A4 of the
]E@(DTVFMIQ Bde \wf@f(rrwmg t%ldtédé%it@ln‘glkﬂgh_tdwft}h@f Q/lflaﬁ@r W is
rom ] ni CKS st acke I n I.ve | ayers
snai i theCat FXsr Binand e £arying ranbealbnggwiich the
Mamdm IS W rr Rt GF e tthet\nef@:awy Ih wﬁ b’@?l;jrfaaebbggkby the
1 N e area conti guo W ¢ I ntertace
5oiayst dh ek i WP%:%E@@&GHPW@'?W@P%Y% ng
uni t b'WSgaﬁﬁlih? tE%%uQafa_ bétsﬁétti'v%?’yt Pnt hﬁgg@elgtﬁcgr unit
usi n el (0] I.IS nst er rm n
Rlogks"na T Bvarca, Wi Ak Tves BE Gndr tB8qskIofaver
@B]Wcﬁ:} fb@pﬁiﬁg?qill'@tﬂikms}%réagﬂé- s\%ﬁté_.thﬁ'hersgfore, when
aptireflegtion filns, ar or .respective over
HiriRae me pEs @ Y PRI alom SReRspeoBly ik gelect
the prbpetiuslt bfetief ¢o béagsed Revd ofo tdaerghiHd wiafdr W to
(ng% to tlhe%T 2.2 Eﬁ%’(‘j{ B4%t2e flrgt transfer armDl
&g Betehr ity S he EHRLE 1 tRfs @I NENG PrAGERE 1S
afimple.shel f unit U6 to the COT
Since the transfer arms and the transfer stages for
delivering the wafer W to and receiving the wafer W from the
unit blocks B1 to BS stacked in five layers are installed in both
the area in the processing block S2 contiguous with the carrier
handling block S1 and in the area contiguous with the interface
block S3, the wafer W processed by the film forming unit blocks
B3 to B5 can be carried to the next layer by using either of the
first transfer arm D1 and the second transfer arm D2. Thus the
degree of freedom of carrying route selection is large.
When the antireflection films are formed respectively
over and under the resist film, the wafer W may be carried via
the first transfer stage TRS5 of the shelf unit U5 to the COT
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| ayer B4 by the second transfer armD2 after the
antireflection filmhas been fornmed by the BCT | ayer
B5. 5 The | arge degree of freedom of carrying route
selection facilitates designing carrying prograns for
the main arnms Al to A5 of tde unit blocks Bl to B5,
the first transfer arm Dl and the second transfer arm

D2. Si nce the waf W th filmf
Ty er 1806 B TESberanslareatdl Neosdmay (i Casied,gfa the

lsa¥8h é)bitrﬁh%f& s%?Eh?RfS 1G¢toft rtﬂ%st%lﬁfdﬁlPlU@‘ﬂot t'@e CcoT

Secon transfer a ad on each of the tr

dayier B4 dny the E@COQﬂaF'fa raﬁfarrﬁarﬁaeDch@fWﬁ &nshentlrsﬁection
1 528 bBBnAtrAEY BPRNBIBCIVRARIR BN be i ncr eased.

e coating and eve opi nd systemis provided
with The harge sdegeee sefaferedmMRrafoCarying spdte neelection

fo&RAEes Y cBgtng o PG IRTYBAAS RIARE Maih Mims AL to
&5 ofi the urmet \béOéksl\EbéDV\BEn tb@efmstdtraenféﬁnearrafDah@@@ the
N e
ffd v fiog ruimiar LmlbdidocthfBértG rBﬁn@nrbe)td%livelzﬁd \Oj hhe next
tlﬁgsf’yBgrOE{ehépeofCQﬂ@ cfﬂJstsﬂla‘HéfﬁP I’ﬁ\eob?ya"ntéfe the second

sSing units t1on supp[))ly
ltransferdaamD2,i ko amdedchcofitiye transtercarmsD1 and D2 is

c c [ e
ShefcehEen ShepAndiiaffur JTELe ComiRboBRgy B8stoping
aysiggett&mlbehmm‘ea'sbd .coating and devel Opl ng system
can be d
devel op%q?% sgré @%& We 'f‘?y% act ?%%WF%B with
dine ttransfer stagew Siamaf act‘URsri@,casnds thﬁhé'ransf@rsa)rms D1

AT 1B Y S shdesmte sna

dihe Icawryllrtgjusdfspem695|¢agj'rVMg sthet MeaﬂeéaW rbg:tM\fﬁQ% QiR and

oB88L PNt Liue HPeREIY 50T LB og o Hence
t¢eer riyyipg 9 rofg reimesicaal beosimplified.used by the

Ly e SR TR A i Yo b ROl G P P Biner
sanky desthe. tvmsm%waCéle@mQaie seddtiong awsed by the
qi%‘@@rﬂ%eﬂﬁ{scf”hﬁ@tgﬂgghlé‘i‘hﬂz%lt ESIﬁ‘l{lbh @Lﬂﬁﬁ? 9fndd€ drain
delveSoplnldg d;uycshemgendiruas negminbe moékﬂcél\cﬁly laid, cables of
electric systems can be collectively laid, pipes and cables can be
simply arranged and hence the coating and developing system
can be easily assembled. Consequently, the coating and
developing system can be efficiently manufactured in a short
time at low manufacturing costs.

When the BCT layer B5, the COT layer B4 and the TCT
layer B3 are formed of the similar unit blocks, namely, the
similar liquid-processing units, the heating units and the cooling
units, and provided with the main arms of the same layout and
differ from each other only in the types of chemical solutions
used by the liquid-processing units, the coating and developing
system can be built by assembling unit blocks of the same

design. The manufacture of the coating and developing system
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different designs, facilitates manufacturing work,

reduces faulty manufacturing work, increases the

t hroughput of a coating and 5 devel opi ng system
manufacturing |ine and reduces the manufacturing

costs of the coating and devgpopi ng system Use of

many common parts for building the coating and

devel opi ng systemis effecth ve inr

TRALIGIaFhag b BePloCKa/REr Nensans eSian aas qaranased with

l.ay n he r b

aa;sgpr‘gmr% QREI s%ar;gghdrp Yl% %%sktsj)é?n agﬁllcPkJ ng nﬁlfnz!\t Bl?%ks of
vibiffereat designfckarilitalas a&@nufﬁﬁtyéms ViaH udes fgaulty
adjaﬁf%ﬂ%nhgn(/ﬁﬁlé ' Frﬁf&%ége@'é@eén'trﬁ?oﬂaﬁ%gﬁgbg af Q:foatmg and
fdewelfoqmngng suﬁtenm d@lamﬁacbwgg 1élnmop@m6t i r/%dUG@S the

thf'a@fﬂ@ﬂ' tg e &iﬁtlﬁbl BA@T B‘e%alé‘ﬂirfg system.

&5 be st A coat i n
ddsel afi masyst ecrmmoen spacisd EmboluHeing gb@or@@a\@nﬂo and

t@?\égfoﬁgﬂt 8{/%&5?5 %%f%&ﬂw@ﬁg??@&ubl?@ddevepfa$tnurmg costs.

sydtemthe BcTcdm;oemBoE wihe @@Tebqy&ruﬂé gpdttdm §2€V\Hﬁ¥ﬁl’ B3

C t

B4 Pt BY oSl o rRel B DK es' Y

gmawcﬁaiotarmgol wokkssfanntbee P@hmemetmwaaypnacé%@se@ and
a

a%g-]c"ﬁtf'ﬁSﬁPssw CH&?%? |dl’ agrtﬁn%%g§§ﬁF$§%T oc i r?gpéglﬁﬂegnt can

?gfzerﬁhlmd.r e{JeI I_;ent Iprot ective filmfor m ng unit, for

o m "9k Gen! B Spy GRE! P EheP R PhiekEng  LAIOB G temes

| Hy(melt%m“ duaco aa;ndlerBal trdmlblemt@metlmerfilemformmg unit

p ct s a |iquid-processing
hﬁ?& Q\% %%nggg%ﬁmé‘{xposure The 30
wat er - r Apedating andtdevélopingl systemiinga weaortbembadiment

PLERSEAING 14! HIEC AN RIEHTh! P BESIGdsdrhbal  with

exeﬁm*eme The Finpi t1 M) oc‘khnsm:badinw am¢hedeve|op|ng system is

oERTBERR WY ACERERsHTE pY e B PWHiTch, FRPE, out an

rme@onh@)ﬂibimrﬁ qunooessf Whichr fermexfodiqeidariaygr on a
V&ﬁg@oc{ég ﬁ‘?\é' “Rargk wi oy Qﬁféuﬁhﬁa?yf bRIEK ?s% Wetposed

osure
mbetwesrt aapmesslafgfgtncla&zeagd gnt l@texfcamjbéock S3, and is

Lﬁ?{)@ldeedj ddait S AN Wi B BlSCKormiAgCuAlt bIGAEGhcANding a

water-repellent protective film forming unit, for forming a
water-repellent protective film on a second antireflection film,
disposed, for example, on a COT layer B4 or a TCT layer B3.
The water-repellent protective film forming unit is a
liquid-processing unit to deal with immersion exposure. The
water-repellent protective film forming unit forms a protective
film capable of preventing a resist film from being impregnated
with a liquid for immersion exposure. The unit block including
the water-repellent protective film forming unit may be provided
with a protective film removing device for removing the
protective film after exposure and a cleaning device for
removing particles from the wafer W before and after exposure
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71 for inspecting the wafer between a filmformng
process and an exposure process and between the
exposure process and a 5 devel opi hg process, a

cl eaning unit 72 for cleaning the wafer Wby a

cl eaning process after the igyersion exposure process,

a shelf unit 7 built by stacking up transfer stages

TRS fromwhich an interface armB included in an
ianefoncennovidlg 83attarsithed wilé affeatead viesseivt to wxipgisure.

{rans AiSEEAGTReCaLONRY, WIOCKTRS i b BsbeEn unit
a?bltfberingspettmgsfche wtadgesba%rrca IFIBS fonoliodgeprooess and
L otPire, MocBs? FhaRRRWARL thE ekPostlE process gnd a
dehelopingi prdﬂe7ss‘rm cileapliarmgimnitu?%fo?lclea@inghlﬂ*ne wafer W
r. S

LAt hrbeels after BIE RS} EXFosE throcess, a
@I’E{ig&auﬁom bturiktnbzpstsaitdlengfdrj]ﬂelﬁranfsfems'rc]aglites drR$afreierwhich
ST Breatace /g THEN apd b 85 nr EYHERE NGk 3 receives the
nmefeng Wrandidioi sdrithl thoe etérfane and Bedélivels the wafer W,
R S R
e s scar o e
Usdien ndbesing bidey' 52, thehep o HiEY 1,ofhe sleaning
o peciognt 71 anc
e ol DtrTasAy e SRVRRA PRI PPk riraning
nan it sA2R esrt risp ectidrteits Myl anayabeghisposedaok fhe mgpposite
RSP ) Br bl S OTHR Bk Honose
feovipooraitsuiy dptiomdidevices is installed in 30 the

auxi |'i functi opal, units a]nd degvi ces,

i ncl udng%bgg'?'%(dang?%%h%éct?%ﬁ uhi 151 @RGP nPYig in
shiofizoatel ditectigierandWeatical mitddtesne ssndeefstudniag about
P EATEBSE "I LRSS ptn et PR OHEY Pdhming
detcxddngandr edid aekposaren prodegsi dncasdes measusing the
UTRBRZs B 8 B0 PR 4t N St ABELEEF search for
i fioretghi onatterscerf arthe nwpéet.i ngrlaepatspectiénr bxtween the
LFbaSAH TrobelSy ShEB ™Mo HKHRPHEL T PR Fludes
deheteopramkt alignment inspection. The auxiliary block S5 may
be provided with an alignment mark detector for detecting an
alignment mark formed on a substrate and a film removing unit
for removing part of a film by a laser process.

At least one of functional units and devices is installed in
the auxiliary block S5. The functional units and devices include
a surface inspection unit for inspecting the surface of the wafer
W, a film thickness measuring unit for measuring the thickness
of a film formed on the wafer W, an irregularity detecting device
for detecting irregularities in a liquid resist film, a cleaning unit
for cleaning the wafer W before and/or after the developing
process, a defocus inspection device for inspecting a pattern for
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particle counting device for counting particles

adhering to the wafer W a conet detecting device for
detecting conets formed 5 in a liquid resist film by
bubbl es or foreign matters contained in the liquid

resist applied to the wafer a spl ash-back detecting
device for detecting the solvent of the |iquid resist
splashed fromthe liquid resist and adhered to the
védfistocation, coamodeveabfpuiendet defeats daletesting device for

det ect.in f f pe, 1 eafd
tﬁ%g%%gpg%fggﬁsﬁ]o ngr{l??eﬁgﬂf fcgsgégs ﬁ%f P?/\g&g r zd %\g@g%tment, a
spanidiet eountingedecice dor dunentingg pasticies adlkering to the
remai ni.ng _on_ the wafey. f t j
vgeseal? 2 Genbef diFefliogl Aebfie, fOf dEEAR omets formed
?ﬁV%' nq_tm::‘ltrfe_@lesteﬁtm?byd?wbbahes‘ or foeeepn imgtbefsecoataimed in
e resi,s I, and/ o 0 et egt | :
dg"v%l‘U}}H@nfef('ag}aé?ﬁ 6% tactE A0 e SPiekhrpagk dgtseting
nBagite Itrrtﬁwdel‘egeetihgr thifeals@nwma ohecha diduidf relsist ispéashed
of a patterned resist film,and a. photo i
i F‘f cﬁ?%g"ﬂl\é\ﬂ J@Sfi%f angs gaheTeg ttﬂemé\c@gié'é;\}vo%]%mon
?Hbtﬁﬂﬁeﬂfetéttiﬂgphevmm%rVdoéﬁgec}thfg wffectsVofstig exetrad shape
0 € exposure process. o] i nSpecti o
1apaeasIoobhe GATDEy POSHORASH dE SUBEGLOT Watdis W, 2
gg@gh’i !d@te@fifridﬂﬁewf@ifbr]fd@tse&gmg trbﬁtmg:hlf tésist remaining on
ari son ern rmed on the [ Wwith_a. .

- Shoveren W Tebth i furiripg: PEcasren driedtfys telist film
\ém)?‘?\gi;ﬁardgl‘t?sdléggﬂ)ﬁiﬁéin%i@l?ﬁtdﬁg; dehdteeiorodetretting defects in
> an exposyre ti L n_whi t he exposur
yBecrebadedcantlie” toEsffeet ey Pt BrElBERAR (derect
\é\gﬁtgrcﬁih@t@lﬁ\ﬁbéﬁuﬂhlihéﬁwi@ﬂmi’ﬂebsogirrg‘ devieaesforecheasuring
. evi ously feqister.e orr ect er
F&h?e%ﬁ}f&‘%,o?hgﬁﬁh&%s&a i AR nefn sl E@E'In' Wnd a
??\rgedt@ndaﬁkd%lti idrr D‘fsp‘eﬁtimgpqmmeeantbrexgwp&@tim@ the

in whic ne expasurge system processed ,t [ esj
f iAGRHrPEY o@]l'g'ﬂ@é/)%tf e?FV\?arg‘%cﬁB@P h‘P’gﬁbhﬁ?ﬂeﬁNaﬁler W
gg%ﬁ%ﬁéﬁ@ t@ftrﬁ' e&@totsgre pfo@?tgmeci fic Ioart whi ch can
ed w a er.n ower .l ayer,.W t . .
or evi oudigtocus hispdidias e thedetdhts infEEbiRh' defige finds
Wout 10 d@‘tdﬁutsl Q;‘fbmﬂtibfm @fckhengﬂgos&5epsvlseem atreugh the
exposure, e er is carried,sequepiija 0 .
e Parisos aog\gﬁri%ﬂtﬁéﬂd?f{oﬁ@%go S%éa Vié%:‘le'{ agverwIth a
foreg?st@P_Ed%cbme&it BdatterfCT | fper Bmplep thiet bheckwidth
oLl g oo GbepRld SHindtbe bk nbt | il and
exposure time in which the exposure system processed the
resist film formed on the wafer W are proper through the
comparison of a measured pattern with a previously registered
correct pattern. For example, the photomask alignhment
inspecting device decides whether or not exposure and exposure
time in which the exposure system processed the resist film
formed on the wafer W are proper through the comparison of a
pattern of a specific part which can be compared with a pattern
of a lower layer with a previously registered correct pattern.
When the wafer W is to be subjected to a cleaning
process after exposure, the wafer W is carried sequentially, for
example, to a carrier handling block S1, a BCT layer B5, a COT
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wafer Wis carried sequentially, for exanple, to a
second transfer stage in the shelf unit U6, a second
transfer armD2, a 5 second transfer stage TRS8, a
third transfer armE in the auxiliary block S5, a
transfer stage in the shelf @it U7, an interface arm
Binthe interface block S3, a transfer stage and the

exposure, syst it rder.. :

TERRR R TOT e Es At ik Bldd Yor forming a

swaue?trie@ldtl)lbentﬁprsghedtmerﬁla?dnlﬂmtr oréer.n Budbsequently, the
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%dﬁrliari/g_tﬂbtekogtiofa ét&@ltﬁsﬁm stageednnuhbesheff wafier97, an
i.s _subjected to pre efmn i nspectiqns. For

DitRsrate varoh B oo tha: Biteriaee Hlogk Sae pdanstet stage and

f & dgpdsiditd Byshere®y ihhthatalrderW Mhd meafeet ¥l processed

tge auxi | i ari/’ bl ock S5 hefore deliveri ng thF fer, YV

(BYLAB eXpOslire BiReesH &5 Carisd srAYeRDalhy F Bis ipterface
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v ir rocess .in rocessin C is

{ CERSVRr Hacthe SHIf auRlY ﬁmsabmew oAl 43@ and a DEV

| pRAcBioB2ThA Whitebrdénel | ent protective filmis

f or'med &pthe se?ond antjreflection filmto fre\;?le

on

L the . .
li quid Y& heubr 8f edt iRFedetermingd d Mhesr Hlonvafers W ois
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ur ce O e warl er or .exa e e
CPaeouareh W 5,50 59 iRected aFErioraNeo & flIFS thergpn, the
mef’sa;érow ;??]eiﬁgbbﬁf@d gn pReta@kilidry BRsdk B8 fhaferefdélieering

y
W, waf er W processed b e exposur .
pEeewafes Wi égﬁeﬁxpgsﬂ@l%}é\'ﬂi égr oceEEN $ﬁPeW@\f§r Wis
t ggttip% ﬁieag@)fgcveﬂg iaftr@rit eégbggr? ! ;thé]\clwiaffermp?éﬂh frioed ffrom the
i ilmfa 9] e er

DEvposkir Sstain 58 derea 2WilighyobIpek Sthos Agspected.
t pghenothet iwafer iWMiks tpodeed nepeldteds wftecetlanddelieloping
peripheral , part of the back, 34 surface (?f the wafer W

P BrpEAssa thRowatRr LfeoRsTad by e deveToning BRRcEss'In the
splroteosinetiloor Sheisvef@nsférredvastbe alikilbarya block S5 for

- inspection.

The water-repellent protective film is formed on the
second antireflection film to repel the liquid by the protective
film during immersion exposure and to make the liquid hardly
able to stay on the surface of the wafer W. For example, the
protective film is formed on the surface of the wafer w and on a
peripheral part of the back surface of the wafer W. The wafer
W processed by the exposure process is subjected to a cleaning
process to remove the protective film in order to avoid
producing particles by the protective film fallen off the wafer W.
For example, a chemical solution for removing the protective
film is poured on the surface and the peripheral part of the back
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cleaning liquid. In the second enbodi nent, the
auxiliary block S5 5 provided with the inspection
unit and the cleaning unit is interposed between the
processi ng block S2 and the interface block S3.
Therefore, for exanple, the @d4fer Wcan be inspected
and cl eaned when the wafer Wis transferred fromthe

TS 0P 02 P S BT RSB EEI TS, BEDCTa the

adﬁ@rhu@@ll r@lptmswetﬂtumg thee Wiafer f W mishgvpshedssoff by a
d/or tgml\é\%fer W can be inspected and cleaned after

SanrE)% process before subjecting the wafer Wto
the deviel om@g qEctRbS enbedppapitexithe ohuklltary block S5

carr can be ressed even.,if the wafer

Troviged Bk Ahe Mmenaid L ARt daBhodhenceeniRg. Uit is
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SIS

ctLve en an
p.Cﬁef$(aict.oF rﬁﬁres fer exama! %,n% W%ffeé' X €ap be
g@;sgr@g%ﬁn@&:léahgagwg r@géh@ggééleW'@Qtrngf&%d from the
A regesshag? f%!ﬁo(%%rte gdaser ameiz?%ly %’»d@%@r%he wafer
f7W| 9 'sﬁbﬁ‘@été‘cpwﬁt%é)@pr%ré%@ce\é/s él’t‘ér%@ﬁ‘f@ Woé@b&ed by

IS usedto clean the wafer W According to t

dHM i ﬁ\vmmgorpros:ﬁésv@m@jownﬁyw@eﬁr%é@gb@%mpected
bé(nﬂ hélééﬁ%’éﬂ OPitee e teoh O 1&30&%@ %fo?@esuﬁj@ét'lrﬁ‘@ the

and devel opi ng system nmay be provi ded WI
swalee Wevs ngj%NﬁHOPdFQCIPVOVﬁéﬁ t h&he; mme ew'mg of the

%ﬁﬂryhﬁ Cb?oagn‘l 3&5?{ béh§u59?_e§§é’@re@€ﬁ WQ:h%C_RNbPé’ "W is

are st acke upwa Inth or der, | ayer an
ﬁébl@@teldagﬁemmeclﬂ@nnarn@ qleansng |lﬁ1ﬁ§tﬁ a@r@qpl@@f prede.

the MfﬂﬁeWéc%ﬁthHrﬁ%bQﬁM&G Pr?ay‘”%‘?ﬁ’\”tﬁe BF@E@éthvérfﬁm on
pfﬁ'tfg: t he DEV for proceSS| ng the wafer W3

&gsist Qé)(@éb’uﬁé‘ tiredlecsion Rz dguek f@rmfeﬁieon the
WRBkEAYY, tﬁ@gﬁa%r Vpemiayt Bef 86B;j é’({t@dBtbStHéaE:[@dﬁi?\g process

However, the fillm form'ng unit ocks, nanel
Besfqrey @, after ¢oe I%%}Stﬁﬁd Prosesscer| bgtare rﬁﬂﬂ wefter the

Séﬁﬁb?@ré‘%éééd“ I\BHeRratey - pM‘é@thﬂgllhﬁlﬁhﬁ?Prf@Fﬁfﬁd on

invention, the transfer stages uni t

QOIS W dhg, ClganingauBiter 248 HEEQME Glgan Fhewater W.

to thos&c@érdlh@ WHealfﬁésEhtqmetrﬂﬁoPE‘t’hbaWeBM ﬁﬁ‘@'y
lgﬂnfl‘g be tr nsfer stages via which i)ée waf er Wcan_be

Yo RVt Hae tdeyeios ndr ks bIoGKS IEhsANdnB2ef The
t('.‘V&atlng and developing system may be provided with only a

single developing unit block. When the film forming unit blocks
TCT layer, the COT layer and the BCT layer are stacked upward
in that order, the TCT layer and the COT layer for forming films
immediately before the wafer W is subjected to the exposure
process are near the DEV layer for processing the wafer W
processed by the exposure process. Consequently, the working
range of the interface arm B is narrowed. However, the film
forming unit blocks, namely, the 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 accessible by the transfer arm C are not
limited to those of the DEV layer B1 and the DEV layer B2, and
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stacked unit bl ocks and can be transferred reversely.
The wafer Wnay be carried between each of the unit
bl ocks Bl to 5 B5 and the interface block S3 by the
second transfer armD2 via a second transfer stage
TRS excl usively for carryi ng3bhe wafer W between the
interface arm B and the shelf unit U6. The waf er

' to.th
RS o8 trarreh Ry 2R esorvibn Wi EH Lhe %%D'*N JFRD be
bttramlsfepp%be}rpnmvtldedtmnstfegnafrm Gonm attr ahgaf)térone of the
St a S e _sne nits n an
SRR Tp ) tiBERscond GAilcbs tRnStarrelndevirdlhy, The
wviafebIWcmsay béhicarrieek dieteddre esdtrerofVWHe mmanloilos:eklsdBl to
OHE 3 1R Flrafface Mg oS3 the thE " Seea R shaRgfer arf B2 via
ga:gewndftmisﬂelrrna@@TrRS e&@&ugeetwlmg c][aheywaj ¢he Wéafer W
el ween n er arm an ace
DEetean; Hie GREFTack: SEMUB 2 the: shallAfont.o The wafer
A &y e cérrl'élalefr‘d?ménumot 'éhélﬁn@@l@lle'ﬁ deyh®DEV layers Bl
rowélg wi th nodul es other than the transfer stages,

e BoBPTHHOMMAINTRET™ B st acked unit bl ocks Bl
to B5 OEaéWeuW@CBR%wgnHyDCbeS%r@SWdéé vpitﬁw&eéi wrt Bome

t
THanaiet ShpgerTib SEeehrel e et hinibs 1% anit L8 ahd the
tﬂa@ismeﬁ%tag@%um ﬁlevecs towli . denfctﬁ@ﬁ \Aﬂfreé fsigeblocks,

Puhieh macelvie the warer SYdrermantaehs aap the pRger dWcfo the

V& Friér Avd @l Agabl edlrest ahasmétirrterﬂb?afe qﬂo@Rd% may be
devel opnent, de ect detecti ngnunlt or C%{ctl ng

wWarRYidfdapith exel Lt?év/@%w GraRuLES for rvmgutisekgvafer
My Betwee 4Re WrafisfaSRATAI Cn 3 t hel aRRSPdcenathe B or

opposi te side f the ¢ assa in which the
"BBRVEER RS ahabuntts Uk UL 1358 dditonde e maiparms
PAOViTies smélfﬁ anitdl U5 RiiFkU6exsl Ibeelpfrofwaeunmﬂ@tm@raules
unjts. in arm%rga be used jn comon

CQWV ﬁrhé &\dfaps BAESHBFRsa8f at F’FQOBE‘@ Uity s The
Bdtaike Bunit Hocks E5E o BTSVGFtth@nprécéI@ﬂHgC@%@ktSJZ may be

sBrRvithE Vi an  Mevecieg snatas 8 upreFSssingoay.  For
géiamﬁlebsmmawﬁtft:qbcksqendt@rB@trﬁbydbepbawchéaCRn%ﬁ a film
sbsrates A resi attern f emi.n

Jre n@,ggo%nereewrmg éevPce instead of the W. ger edge exposure
devices WEE of the COT layer B4 and the TCT layer B3. The
DEV layers B1 and B2 may be provided with a pattern alignment
inspecting device and a development defect detecting unit for
inspecting the wafer W after the developing process. The unit
blocks may be provided with inspection units disposed on the
opposite sides of the carrying passage in which the main arm A
operates. The processing block S2 may be provided with a unit
block exclusively for inspection units.

The main arm A may be used in common for carrying the
wafer W by the modules of the DEV layers Bl and B2. The
present invention is applicable to coating and developing
systems for processing substrates other than semiconductor
wafers, such as glass substrates for liquid crystal displays (LCD
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according to the present invention has the foll ow ng
construction illustrated in Figs. 11 to 16. The resi st
pattern 5 form ng system has an auxiliary block S5

and an interface block S3. The auxiliary block S5 is

provi ded with water-repellenB6 protective filmform ng
unlts (ITC) (hereinafter, referred to as "protective
fdhpe eyg units (ITC)"), and wat er-repel | ent

protectlv filmrenmoving units (I TR) (hereinafter

referredl tesiss na)ttEpmochmmge gystemeimo\a ridhicdi émbodiment

rding. "%oP" $hEC 'p\f'g igg U ollowing
AcBrding [ VEoP! RHECT fEsEht T invERBY " Tlds erthd 1 ofBIIG:

a protective fil'mon
peanstraction ol‘luatnatqdl @ni Ritgs.t hd tesidst fiThe rébist pattern

YoPhfg, sEsfern hoS Ty AlPBrY, bt SR it HateEacs block
f$Bm The me@héaycebwukl $B i providedi dﬁdg\;\ﬁé/\tatter repellent
R U OBl Eey (2, Ve ESimiBtete “afiiTed to as
bipreftegtieepl iimedormimger antts edTG)Ne eriaps @fater- repellent

SBCENE, et EM G, KBRS dagi ane'@%? hrEflatsRd to as

é)qcmtacavet |fi|nzesemlwmgaumt§r01m)@) of Th@htprblﬂéttﬂ/@e film

f ht. short '
IRER R0 LR T O TR g rOLREHYEn ST Gif 9 GRist dilm  to
i@ vent Ithep\wremellzaaabn \Wfeq ﬁq'ulldluln?tol aner rE§|§t0'fi1ﬁ¢ The
ilmfor inmmersio
IhARerY Fle® rem dengsUnin efTR] sefaovrs e mptarnespellent
| prpiedtivay Bitm wrraleuaba thatraisistnfilihe TRl istepfddectnit S3
(ti erlsllkel I:ﬁore |nonthevvaer
\%é éﬁ V@%ﬂqlw' Pqﬁec?”'aﬁoHé" )e& for) ¢leaning@ wafgr: hefore
sand afteotmirhersisneexpostivrer the iquid | ayer has
beenrggg dfromthe vvafer Wafter the npl eti on

of an SO o PEROSYEE Wik a2 P8s cgﬁtei Yn nEXRlgined.
rlesivedrspont Bxpbsguedestpopesr arT@uafa:n:e tare aﬂ@lﬁfst%te coated

that def.ect r.o
WAith & dluiodovel B ActieRe” sXuas e bamnight Kesolution.
rIensrr&trsMnenekbeswaé autiNees deJd?tatradteﬁlﬁtl@t bﬁatgmg that the
t t Xposu rocess icks_to
RAFEERTdH nhf ¢ D6 R EnB! JR°Hales G For Eraeapls, ¢
avpaelangth mg‘ a&frFehgﬁﬂ lshbete:'jmg?‘lrgh?dlmbeﬁtﬁdto 134 nm in
[ ue to the liqui rops renaining on
R

‘w by the heating process follow ng the
exposuMéhpnoaekliguid Hayleeals figrredcess thensotfateabf a resist

film for immersion exposure, the resist is likely to be eluted by
the liquid layer, an eluate containing the resist eluted by the
liquid layer is likely to remain on the wafer W, and small liquid
drops are likely to remain on the surface of the wafer W after
the liquid layer has been removed from the wafer W after the
completion of an exposure process. If the eluates containing
the resist or the liquid drops remain on the wafer W, particles
that cause defects may be produced, particles produced from
the eluate containing the resist when the wafer W is subjected
to a heating process after the exposure process sticks to the
wafer W or melts. Consequently, the width of lines of a pattern
is affected, the wafer W is heated irregularly due to the liquid
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the wafer Win intrasurface uniformty or liquid drops
interact wth air and formwatermarks on the surface
of the wafer W 5 A water-repellent protective filmis
formed on the wafer Wby the protective filmformng
unity (I TC) before the wafer 3% coated with a resi st
filmis subjected to an i mmersion exposure process.

en_the resjst fi ated with th rotective film
V\Erogﬁbjrg&l@wlpg aoﬂe&g\eopw ebré’\ﬁegép (1?]% Nalipgerprocess
. ﬁollmahhge the észpbga@évlfrmswah@@uﬁg qfrotcaesr@&rhﬁét heat
| m Ther ot ect i, efjlmneeds

vHA ekt rént'ﬁgr@%‘é%rla(gﬁl H@' oit¥s8r H‘ﬂ@'%r@'t%& iipteract

leth igdr aenPretmby atBpmidrRkesh ithe §utace SFQMbrWaH’QI' W,
(ITR). ghwl eani n unit (RD) .cleans the surface

t he waf gfi'&Pq I@W FEWHQS IBe ;fpm&ﬂ B:yleugvafer
tAe bymERE ShIUTRXRRS Bl § PHARESS tﬁﬁ’ltg”(gq*@) PE?«% '%ﬁe wgfer W

eluate, containing the resist”and

useated withnareedht B%d%&@]%&ed%@éﬁlmﬁrﬁm gxposure

[Emisses, eh TN Safoiin e BptE g i s

aPy ﬁpoée§§vﬁé05lftﬂzld)m&§|5e tdlﬂ)sd%\\mho_aﬂﬂryis unable to
Sié b l¥e t@eéé.%saerwf AR fcﬁg'tﬂe pPéstu ”fiLr’i’\rm ”Fhéggfoer@ the

shown in , except t unit
spagkeéq;we] %m diepds ot@ebe ma‘m@w@dcé:sefw@mtme developing

fﬁ%éésspat tI'ﬁ%” perEé'&ﬂ"QeSﬂﬁﬁefE‘ ;@H‘ﬂﬂé ed Irb\,F't@\e #rB’té{gtn@S film

descrihed. Referrin process

br&ROVERg; HUytokiTiRd. V\/ltthﬁ/o qlgwuweu@llsl(&ag Bbeana the
Bﬂrﬂa@éebf BRe WafEF Waysker Efﬁeaﬂ%f@rw-rhégr ansr?j)rrocgssed by

stacked up 1n that order.
f e IMENEEsionerexposure1 pipeess | jot enshige BBt 4her eluate

Béohf‘él‘hli‘ﬁﬁ t"héfr eénat& S%r%‘%tﬁ G 8du’5thi’2ﬁ' %ersmn

| ayer Bb. erre to an auxrli
bEXBRSEEE FATer r@mqv@ed spmg@eﬂw bl ock S2 through a

transf erpgat qg oﬁﬁs%égflrhlet h@oﬁ@g)r\@(@ 5514 'PIE rEEF&S Fattern
%C?rgg'JQR%\gst%mgmgﬂebeT&c{rd)amss /bfcarrs,arel blogk t51 wnd a
Lgrocessiig nibek B a8 BNl (Arfae ke of the
Ueesiss ratteva) i ;Q"ﬂ’d)lrng systee shiowm| isckig.131 excest ihat unit
shryKks' BA €°BSRAreaSckled Frg%hﬁlé}‘%htggﬂe?' ock 55

adj acent to the processing
t r ansf eP'fgﬁmn@%rféom §lp©sr@§l$t‘npatt,@m f@rrmp@@ tsyﬁtenméhown

K iF § aliyv\ii’il Q& defscrféd ShRdfeYAngS t&/FigUB 2Neh&% A& ssing
alr){ocrf(gsz is provided with two DEV layers B1 and B2, a BCT layer
B5, a COT layer B4 and a TCT layer B3 stacked up in that order.
A wafer W is transferred from the carrier block S1 directly to the
BCT layer B5 through a transfer stage TRSS included in the BCT
layer B5. A wafer W is transferred to an auxiliary block S5
from the processing block S2 through a transfer stage TRS9 of
the COT layer B4 or a transfer stage TRS10 of the BCT layer BS5.
In Fig. 12, only first transfer stages TRS1 to TRS5 of a shelf unit
U5 respectively for the unit blocks B1 to B5 and only second
transfer stages TRS6 to TRS10 of a shelf unit U6 respectively for
the unit blocks B1 to B5 are shown for convenience.

In the auxiliary block S5 adjacent to the processing block
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around the fourth transfer arnms F, for exanple, on the
right and the left side, as viewed fromthe side of
the carrier block S1, of 5 the fourth transfer arnms F.
The shelf unit U7 is provided in a |ayered
arrangement with transfer stagges TRS11 and TRS12 for
transferring a wafer Wto and receiving a wafer Wfrom

a ter ace armB included in the interface blo
PRI Eetr@nﬁﬁﬁrtarmsu 3 q;’ﬁaﬂla@@sw ia pagenti@! part of the

arau&m@merbﬂo&kt@s faid W'@ntt%%?”&f@%hc‘!%@ 4f& arranged

formn unlts (I'TO 'and protective filmrenovi gh
uarednd the fowrkh SrensfemarmsoFi fopexarapte, anathe right and

| E‘H@rl%?t sPd? apgeyRied ftanﬂ”t'hteSsRi;e 'B?Q%rié“%a?ﬂ%rcﬂﬂgwgl of

sterrsln ‘uding an inspectio
ubine faeath Hrﬂﬂsefeﬁeétmﬁgl:unmhe S unit Pdsis ippoalided in a

u%ﬁﬂéﬁ‘%rﬁﬁiﬁﬂ@nﬁ%‘ﬁt g@ﬁfﬁgscrl FEPIdES %fs ‘rpe 115*5%@ JRS12 for

d rence
Fiegnsfesringnd 19afenr Wextanping eteigwhegfauwafelusstrom an
I a kP&t ec p.\e
pfr%rﬁrfggn%{/é‘%rg EﬁYﬁEﬁﬁeﬁ)lhAEg@”ﬁ{%r V\%@pﬁrlgteec ﬁ'h\é shelf
f ot B isiprovided)inellayerededarmmgement wibh, for example,

EFHSEUE AT T T 45 ABeLEVR (e
thl@lts/vo(ITEBE)J | a;Té‘les sBelfarnani®2 W9 tisie providadi ng @ oldyered
S%rréﬁ%@ﬁféﬁf’ﬁ’l (ljm be deEétl'h‘ﬁ%%%@&l@ ﬂ/ﬂgﬁ%géncludmg

correspond
a@® inspedionaysit B4 ,0f coelipgocesi(fPl) arid 2%he&#ting unit
8 ively. The transfer stages TRS11l and TRS12 of
ﬁ ﬁlﬂﬁ’elf unit U7 correspond to either of the
prot ect Positional rratationg wmongithe amomponient efnitdhieof the

PRI LRSS U7, B GoChif e descitied WRRCHEreYEPLe td Fios. 12
t @ngb 1he E@p@rxqmpie:,ctheeshelfmmbrtﬂ)&nsg)nnmdedom anthyered

: %(? ?I ve&ﬁ Ivfn‘t?or ntn Jﬁg@m%ﬁéﬁgygﬁféﬁ\‘}gtga—g) 402
Tla$1:|2 two meﬁecbvetﬁhnsfcmmm@ mntsva(ﬂ?e*f:)vwonoataMd on the
24| ek SRl AAHST SRR, STre AR o
wpretective fi remwageubitscklm) t4(02 h:@raespbndr to the two
Y, BRer it 6H0 62 B dne!BrivetBierbfeR B orellitcively
adde uppesr twor prefiestive rﬁlnﬂfomhmngplpertSt ¢(1ASY eoreaspond to
Fiheaptretae MBS antl the COT layer B4 of the processing block
S2, respectively.

The transfer stages TRS11 and TRS12 of the shelf unit U7
correspond to either of the protective film removihg units 402
and either of the protective film forming units 401, respectively.
In this embodiment, the transfer stage TRS11 corresponds to
the upper protective film removing unit 402 and the transfer
‘stage TRS12 corresponds to the lower protective film forming
unit 401. The transfer stage TRS12 is used for transferring a
wafer W from the auxiliary block S5 to the interface block S3,
and the transfer stage TRS11 is used for transferring a wafer W
from the interface block S3 to the auxiliary block S5.

As shown in Fig. 13 by way of example, the fourth
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between the BCT | ayer B5 and the COT | ayer B4 of the
processing block S2, and carries a wafer Wfromand to
the 5 shelf units U7 to W of the auxiliary bl ock S5.
For exanple, the upper transfer armFl carries a
wafer Wfromand to the tramd®er stages TRS9 and
TRS10 of the shelf unit U6 of the processing bl ock

SRR et € e Al PR Fsderet A0 e SRE @ lower
ubidndfer aﬁlﬁl aad tﬁeeao;?pesrt?ﬁ]dls:g@ g?l;ﬁ $10fcaggl;é§rﬁhewfafer W
pBETEEN nihe DEFT JAVET eBSangn tBE (wETorabere Bl of the
blpmolse§§|raﬁCbI©@krS@$ andwalagtidy amvaafbr (Wt heorPaidrd do the

Fhelf Gaee07 fo oo e anadlanadioes S5 cBor example, the

\A@fWerWtfraﬁﬁféiﬂCbﬂlﬁ tFhe ééﬁi‘ésﬁ eh S WFR$50ﬁf‘danaR§3 the
of the she rocessi ng bl ock th

£
o TAsTEry a9 Fm TRER, ANy (ARELT 1athar Shedf swaits Ui of the
UBrotBssirg H18tRr S9t afife Tﬁ%ltbc@fvé ffﬁnshﬁirfran tu e QTC) of

parts of the shelf u

Tﬁgetﬁt’}'&%liflé'?'t;jgm tgén Raster stagsi kR4 iof the shelf tnit Uz,

cewwetdocmespondmg [ﬁﬁ%fethé RedpiumigUe Al to AS.
thetraﬂ_ger[ ar ns F2 are nmopvable in directions

al ong t Oa&ﬁgta%ﬁfgervaaﬂ §2 carnigs mwalar Bhbgtween the
basmy I@?br§®Whn@rBMFBhéhSr§$§§§|ngnb fod€ 82 and carries a

|nstaII€d and in forward directi ons

avafes tromaand thdhe Ravts wfche sshelf unitsnld7 to 09 of the
| aUsifiape Blogk 33, tFer StAMYIRY ﬂ*fétlwé?D)tré%féPfarm F2

cl eaning a fer after imrersion exposure are stack
CRETORS BpWATernl dram Abdpke; therianelenistagamd RS6 and

| TREYT age Bién Bhiel aaneseid! 6r tfhé'&rt@dewhb QJTEE& %‘% the

i s dj sposed_above an operating space i n

tPéﬂEﬁ varthne semadn@ainits @W&@kOélth%p@?gltfeymtméB, the
t+a*re§fel#nl 'sté@é syRpliises & C'tﬁén gpgIof higesyred and t

er at ur a desired humdity at a predeterlmn

fFB eshg 'ﬂﬂ Bafhﬁeoéatlhlei sheli valt ¥%-t o produce a down

flow 0fTH@€rar¢éf‘%@%r9ﬁ§ FD drie F%OQPétélﬁﬁlérpﬁ?%o‘?fé %Etlon to,
t ansfer arm C ULPA 35 filter 40 di spose

iSHUTPAR e l!)"leoéﬂa@ arfAs QiLpRo APt eth QO‘B’%‘%QI‘@@’“S F1

CbﬂanQI BréonIblal I iréesbnangld thlek@/ 8RI0 a‘f@ggh?-ams
cﬁg; bl ock SBIatSThe fore oi ng enbodi ment s

Wet P & PPEEy N $h2vid 20k \ﬁhLﬂJPAhﬁﬁ'ﬁ@% woi§ US is
In$§t®|ll|eeﬂ and in forward and backward directions, and are

turnable about a vertical axis. In the interface block S3, two
cleaning units (RD) 403 for cleaning a wafer after immersion
exposure are stacked one on top of the other at positions to
which the interface arm B is accessible.

A filter unit (FFU) 404 is disposed above an operating
space in which the transfer arm C of the carrier block S1
operates. The filter unit 404 supplies a clean gas of a desired
temperature and a desired humidity at a predetermined flow
rate into the carrier block S1 to produce a down flow of the
clean gas in the operating space of the transfer arm C. A ULPA
filter 405 is disposed above the interface block S3. The ULPA
filter 405 supplies clean air not containing dust and the like into



10

15

20

25

30

35

respectively in the carrier block Si and the interface
bl ock S3. The construction of the protective film
formng unit 101, 5 the protective filmrenoving unit
402 and the cleaning unit 403 w Il be descri bed.
Since the protective filmfor4@ng unit 101, the
protective filmrenoving unit 402 and the cl eaning

P A8 SRS ) OB ey e
tigsorélc;md \bLth\N?y fﬁfeﬁ&?}p'@w _éhdlﬁ UE;fP?rlQ?n?@r YO Fiigstalled
err ig. . a.spin c ., . na ,
SToePELfLeln fuithe tiridr 1Bk St s Fae Tiverral Bloek &3,
hori zonThke posktriuatidyy ofutiié %otécﬂllf\/le\/ﬁwﬂlférrﬁlﬂg unit 101,
chuck 402 for ati on

d

E’P??@%ﬂteg&ﬁs\& El.'m {eMawWRg Unbtvé @ndAtf&%pﬁLfammg unit 403

SerIObedaebbﬁb%ll N Sk the prote&ié MﬁﬁeforWlh‘?gh duRit 101,
S drain unit _inclu

uPGe Bl s iV rilorameving: uni BOZosRd4tRE deankes dnit 403

t aréheubses hem@lMeldinfifart he %ﬁ%@ct:ﬁrpheéﬁbc%rotectlge film
sol uti on _pour, ours a renovi ng li

f BEMAHBYi Hgn'ia %Pgt %i ebgzgﬁﬁﬁf@ﬁ@o hy ceayr af @éammﬁ with

théfer%@c‘eafcéfFW $4dr'R§féTﬁ‘Pr|i‘§mﬁoerl 21 1 4rigy |hh€huck 410,
chem cal sol ution pouri ng nozzl e for novenen

aNGRIEY: gai §&Dsaratey ol éﬂgeﬁ‘a@m%ronboidﬁe aeW@fﬁ‘l‘oWaln a

PhoeRdHItaY paxitien BF0spaiish! elA tanvé rljile rﬂi(isdrq%geﬂ’{b spin
in a 423 outside one end

acaﬁF[ﬁ @% 3Pf| SRtatigS: M PUEE | ¢ c‘(ﬁ"rté%orﬁ%'ﬁg and2yertical

th@o%mritf rat @uipom o e ol R tWeathihOEhTRKEMRTY and a

in vertic directions. cleaning liquid pouring

n¥2ASEE Wzi‘%éu & ISPAR; FRUCK; ‘éﬂdpd dhillrain centt; ipcluding a
pdrécha‘rgfehfbl%f a1 3Wa Ry %’Id/r%nﬁesgfé"@m %Z%o%fdéﬁgdt 6 the

L [ uhg gourln nozzl e 424 for novenent
8&? uPHENBLYP #A2 het ween a waiting area 423
out si deAt&I@enﬁt@ﬁ&oﬁﬂ%ﬁfpdj@ﬁnguﬁoﬂ% A Polpsks @ T¥moving

pQsi t substantially corres [ to the axis o
@95@ leg?ro’Femﬁé"ﬂﬂf%rPWteéﬁH/& 6Hm rﬁf&@n@ngenhralepart:aqf the

dwraeétlwns A AV ECRIEIHYh YRS SR 1 A&C?vé§ ‘&Weﬁﬁijcélnsolution
an _operatin ace in h the 35

.ItP§H51fné9r BSEH}% %48 dods rﬂpg’ﬁ?‘geﬂboﬁ\k%'yglélc?l gHitte arail 422

semtéredjed&:ﬂor@ elsé nenighh @lpéfﬁ\ﬁdcé’s%ln %é%ltlﬂso parallel to
tlveflelwgrenown .unit 402 hetr ns er arm

S BEHPER By pRIDEEeR Ad%érmps $10N6 §nchof the

cup 412 and a working position substantially corresponding to
the axis of rotation of the wafer W and for movement in vertical
directions.

A cleaning liquid pourihg nozzle 424 pours a cleaning
liquid onto a central part of the wafer W. A drive mechanism
425 drives the cleaning liquid pouring nozzle 424 for movement
along the guide rail 422 between a waiting area 423 outside the
other end of the cup 412 and a working position substantially
corresponding to the axis of rotation of the wafer W, and for
movement in vertical directions. A processing vessel 430 is
provided in its wall facing an operating space in which the
transfer arm F2 operates with a doorway 431, and a shutter 432
closing the doorway 431,
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processing vessel 430 and places the wafer Won the
spin chuck 410. Then, a renpbving liquid for renoving
the protective film5 is poured through the chem ca
solution pouring nozzle 420 onto a central part of
the wafer W and the spin chuckl 410 is rotated.
Consequently, the renoving I|qU|d IS spread radially

out ward i tpkh réﬁ%f&rv ik? ?8 5 in b s NS fer arm
protectwe%1 Q gtl E‘—’H‘
Thb2 tqae“rmsmactwaéemvxm tlsrom@hretnevedioasrwayt he31 into the

pchl85eoe, PEsAel Ao Blkcey ok GE il hetim chuc

t 4106l eahihag, rmzeneoviyg |Ia:|u1dvémir trenaovn@r‘tlhregprotectlve film

P oRabbBRe Bl Rhe fekTiES BRIR ovtlng Tezakunae onto
ona centtsl part rafl thpanviafer W;learwftﬁre H}bﬁﬂ@h&k‘k 4R0Njs rotated.

1 g ehbeualt Hrae V)G GRS spreRd g pmgward on

cethelwagjel' Tor byg. cEmtsiftihel pforicectsve fhéﬁpréﬁé@d‘@é film is

o IRRAEE PR il FerabR IRy iadifa. Thiks TR isteetives @im is

routamd/eznfmmatﬁe ghrfaxt@tdfrtmeemﬁértw dry the surface
of the fer

ted w e cleaning liquid. _The
dried wa ?nW| & EhFFn'é:@l 5(95%'?81" Pﬁé’rﬂ?&t%ﬁlﬁe‘lzpl i moved
retma\thegwmtmg4@2eaMDBgfth@‘l@IengV\@bzéﬁé 432/4 t|§emoved to a
th transfer arm F2. & grotectoﬂde I mformng
[bj{yum@g ROS %C§|ubs§gng|al QF HESP w,gngtoa the axis of
prmtescttorveotf ltlhre Iwamuwgthhf @l@i‘rt\wbe rfg(r:“ga;%ouned onto a
I 0zz e su
e ééfﬁ* F%th@c a@rfﬁf i%mengpw.q huglq 410 is rotated.
m@ohaeqh@rtth,@, tmthleehllNg lfqu rﬁiﬁb/ﬂémj l%ﬁ'd‘ial‘wzoutward on
Ty SR TGRS
W@ ?Fe@‘Eo‘ﬁ)ﬂ. ﬁSn{:H Yorl foEsRi ng eS(P"p%@ﬁFW@ film
norﬂ‘nevem fraie tthieerwah’%drdvﬂalhdoﬁefrmlnirﬁ@e&biggtﬁe wafer W is
ro our e ro e C
IEs)o‘f\'ét%f' q Bgf yn}jhen@??lnéngled)q'é'ﬁ?o AhgartheawAfged Whés rotated
axats af high atdtatimf st[i@ed\/af@fdry ntﬁ@es@#f%fcéC%fofc EhWafer W
ﬁg 3 at gqc} sprea
ch‘g%rte}‘a/(\‘( ‘ggﬁjiﬁSnc%ﬂmf‘Sr g t'f—'QeWﬁ ﬁFnWS'S Cal’FIEd
r aglilal b bhéwr@tbytlventﬂilln?u@‘éh'\é@ tmntlf ommﬁ tthlugh the
pr ve er cl eani ng
ocgéﬁﬁv?vb%% gﬁﬁeg %ﬁ""*r@vﬂé}f# ﬁ’gﬁm 't 403 is
provi dednwi the apebtectivg Ifilevi orraiig nairiezaloa 4% chemical
solution for forming a protective film is poured through the
chemical solutiqn pouring nozzle 420 onto the surface of the
wafer W, The protective film forming unit 401 is similar to the
protective film removing unit 402, except that the former is not
provided with any nozzle corresponding to the cleaning liquid
pouring nozzle 424. The chemical solution for forming a
protective film is poured through the chemical solution pouring
nozzle 420 onto a part around the axis of rotation of the wafer
in the surface of the wafer W, the spin chuck 410 is rotated to
spread the chemical solution for forming a protective film
radially outward by centrifugal force to form a protective film on
the wafer W.
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for pouring a cleaning |iquid, such as pure water,
onto the surface of the wafer W The cl eani ng unit
403 is simlar to the 5 protective filmrenoving unit
402, except that the former is not provided with any
nozzl e corresponding to the cfénical solution pouring
nozzl e 420. The cleaning liquid is poured through the

I f W .
Wi te tpdie &lednRo” AR RO Wif He MEOCHBEGL®: Thegslsaning
aILU'hI@ 4628 tuipdevided withhzo cbaalaingalllqwdaps;turanghmozzle 424

ant a
| 0¥  podiinh 8L R i UENAS fle BN ObRo the
| isguface ofpthe edafemMbugiheheladrdag agit 443 ds psomllangto the
n I tiall [r
fehEched T rBifo FHESAOTL b B AERRE Fhiel B ot
smnmv:ndthadkwﬂﬂansl notalte ngrraespﬂmd\nmg bo Fﬁrgazghéﬁ(lﬁ)al sdolutlon
e ni Qur.i ng,.nozzl.e i ve
o hPsgear e THeColRBELUAEHE R opaareR Tinciion the
pculleanhng qulﬁainlpmg:rimg_tm@lzﬂbongm l@mtstzglaﬁ_%\htaflérﬂﬁ WHile the
t e
| ef BT 14 E 800 Ra. nBrEld 42 i ngbRal aloke k. Side rai
mm;ez paraylet ¢ot a istugightf hneel. stahbialb) ea@smd tReidkis of
A gf tQ aféJa around the center 0 of the
\Ni]oég &P EB?CWE '‘the cleaning |iquid expands
radi al | ynaSheholmanmgFlelt 1@03) théNtEIEaanrﬁ)@uhq[l@d pigi Moured
cq t he cleanlnﬂ pourlng F ééle 424
p(gﬁ gugh BeeLIEAGM9 g HH' spﬂb' q Féeh/? tW4t@ a part
tmdrsdiahhfalky r@cméspen@engf ltthh@?fc@nt‘é/r Hl]fe rot§8BNNGDF the
i qui on.a circle ntai nin e
oofater b7 while e ShiR EbuEKS A T0IS @ tBfing A omia In Fig.
|r15:(a|9 Iﬁﬁ@r)l, th@@t?ﬁﬁlﬁtlimﬁdr oWIrﬁgrmﬁlbng‘Z@”ﬁ moved
e_cl eani n ows t.owa C|rcu er enc
o TpR A EBwiard e (oIt EmiBrEnEe o E R aTRE Wobtrboyr the
ptmleaamri'g Ilﬁmatalahgatrv@tsitwig\httlhné he ol ﬂ?é‘lvmféﬁ W8 shown
hi f V\%aﬂgﬂa”y outward fromthe center 0 of the
e#'g the entire surface of the wafer Wis
cI eanedTNeenlmmgﬂ@iqunTs s Be@@W%ﬁthb!leVé? ﬂ%‘ts@rfé)ce of
he f r cunt encz he waf ?
g BalR e ) g&ﬁ.tﬁ'EU9PEJ?>aca1 onfherEng: cleaming fawid is
Lpo=t&eA ohtarueq)aaararcnjnd ftenesueha@ﬁpfoftﬁee\gfﬂéﬂir W, a cnrcle
Sﬁieﬁﬁ que%\ﬁlng leql(,l:ie tee>3<'rpaon<§s radlaltlyeaglsrrgéjwnefﬁr}glg 16(a).
When a pouring point P at which the cleaning liquid pouring
nozzle 424 pours the cleaning liquid is moved radially outward
toward the circumference of the wafer W, the cleaning liquid is
poured on a circle containing the pouring points P, namely, a
circle indicated by dotted line in Fig. 16(b), because the wafer
W is rotating, and the cleaning liquid flows toward the
circumference of the wafer W from the circle containing the
pouring points P. A wet area wetted with the cleaning liquid
shifts gradually outward from the center O of the wafer W and
the entire surface of the wafer W is cleaned when pouring point
is moved from the center O of the wafer toward the
circumference of the wafer W to pour the cleaning liquid along
the straight line L.
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when the wetted area wetted with the cleaning liquid
thus shifts gradually fromthe center 0 toward the
circunference of the 5 wafer W Since the cleaning
liquid is spread by centrifugal force, the cleaning
li quid does not flow inward #3om the pouring point P.
Therefore, the surface of the wafer VVdrles gradual | y

warer Vi Cmted hirt T S PEARUE R Yo, WEspreads
riiemam nting centére Gutdwaed 16hef ctrhenmﬁmsndﬁ/ 03] {hbe wefer W
P GiENRHR Brid el WP hE el Ludlnws shirts
cgaradwalstwmoynltrHnevedntmd?ggdw?ngoghggﬁgrc::he&rémlgm of the
WREE W 21068 PBE% el Ertned aull enREalh By detirifugal
platricer, rtheanldmnh@ Haoipd @@@stir?éjgnﬂbgﬂmpfvwe from the pourlng

heat t
N #%rﬁéar¢n?ﬁﬁeSQFmo T aten BV, §rikg arsauatly
vrben Weedtﬁaorpatt Ctid vod rdved epeﬁglh%relarpm previeat aéfer W.
S n a Cl eani.n
CPnLERaSld R0 e rdstBs Ty HOmiremram BB PRIETe Surface
?Nﬁttﬂ—‘fe a.naf@n ol a; SidBet thé héﬁﬁaﬁ@ dqmmnrngedtlwtrémst and
or, e |

c qu)é'ara‘prt&n I?e"é‘gh'i e rliinﬁ"&? I'%Bfﬁw\é\ﬁﬁed gy?’fym@erswn

r @b 6s8rEUCH | I8¢ | Ju sl Iémd\P@dB oddMelomoSef P tEs f
I grsB4 and t e, 'I,%T ?Sr 'T@P ° d‘&ﬂ' > from

S aliate! Sanlainioh: shectetiat anfyadheding thahe swater W

taﬁdsbﬁwe&bégefﬁ’éiﬂ%iﬁ e tihgesgdth usFt this, bhﬁern can be
second trapnsfer arm D2, second transfer st

t he
RaBP lats e (MHASHErAcE nEreganty { RE" 3 ot “Ereatment
taﬁit?rﬁitftfamémoclthé;rﬁsl'lﬁ @éhta:ai{r%%lltbg?‘élt?gﬁasteélbgduﬁlciperlng to
0 C
DETE Safer o ahg s LS AR vt o bk Rt barpremted.
the lnt,eeﬁfmﬁm@fsm@e)t dé\@re pk@tégg%r?cpabtre"ém% pPdEess to
re Sé}} SF‘n waf er rocesse %‘l
cecalroed ﬁsr%%aﬁh%ttgmn@rmmtsaste are similar

Sﬁﬂlﬂﬁﬁteaﬂd Ye @éﬁﬁéﬂgo@bfby, ?féﬁ&mpﬂémtﬁeoﬁriﬂ"'émbodlment.
eaning unit 403

f
Db Mo s “Cap it EoRT e tArker 1blask (3 along a
sd:@&ﬁymgl tolte Gedlentaglyl pasyiny avle BECT tihgetoBb! fthe CoT

1 B i St 1508 RS i S Y B barrea
tal&)rtg" amecﬁ!itét Jrﬁﬁéllslorpatd?sené%héaQéE@hdStﬁa}ﬁ?sfer stage
SHREB, P fif iﬁ*ﬁf e taRa SERBndCFErbaterg ArBeP2, the
Bdecond transfer stage TRS9 (or the transfer stage TRS10), the
fourth transfer arm F1 of the auxiliary block S5, the protective
film forming unit 401 of the shelf unit U8, the transfer stage
TRS12 of the shelf unit U7, the interface arm B of the interface
block S3, and the exposure system S4. The wafer processed
by immersion exposure is carried along a route sequentially
passing the interface arm B of the interface block S3, the
cleaning unit 403, the interface arm B, the transfer stage TRS11
of the shelf unit U7 of the auxiliary block S5, the fourth transfer
arm F2, the protective film removing unit 402 of the shelf unit
U8, the fourth transfer arm F2, the transfer stage TRS6 (or the
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B2). This enbodinent is provided with the protective
film 5 formng unit 401 and the protective film
renmoving unit 402, which are necessary when the wafer
Wis processed by inmersion exposure, are installed
in the auxiliary block S5 beteen the processing
block S2 and the interface block S3. Therefore, the

aPPetE kAR BT BIS SFRIPLAE U o ik FRgSsing block

vvaSEr tWe snaﬂuiaijrm:te@ltahd fﬁzlmfm@m%@%wﬁg layer B1 (or
8?ﬁss and a case where the wafer Wis not subjected

e i mmersion exposure process Wi thout changing
the | ay Thits (HmbbﬂlmemteSSI mrolided SAthVWRE prbeective film

oriotbalia S atlad he it ckivi il nreRiginse unit 402,
aux/hhmr)arbl Q@éc@é?sarw t APidn Sﬁﬁée%bf@r tW3 V‘@f ?J’ro@\é;\}@ed by

th I bl ock
ﬁgber(éféﬁeégmsgvgf )ﬁérég;@g@l@ ﬁmocté&e@uxumnye hlleek S5

wafsetw&\éhsubel Egoééé‘é]ﬁfge'tfl@@kaSQ”%n%l %@bﬁock g8 bl bh&k S3.

ssin | ock and the I nterface

? °§ff: EepistoPRttRINs fRtaimg ss\pﬁt@det‘deﬂd tVWéh the
pr@@ﬁmar\yebwék‘nsméaﬂ r&ww.m% EE@& rﬁkﬁ%S%ﬁgew?er W is

wafer. after the fil m has een forned
be‘f"bm@cttﬁa E?u\r"@%‘?%ﬁ!@@sexﬁﬁﬂur@ HHO&G(StSe@BUvé ¢agenwhere

r e WFelt IVt istAdt i j e@t@&et%sﬁﬁe |Prﬁ11‘éﬁ?'§rdn %iy’c\{ﬁflieebrocess
t he, Z osure process and fore the deve

pryi Chﬁagfng rhhieslay .oe,@ of tinemﬁcmesamng block S2. When
antHd Wéf%"t\y\ﬁ% ﬁ'olt@uti”@z%?eél% H‘PQTH# %\/ Jﬁﬁ'e  process,

carryi ng_passage al ong
cadehevalei dWd Taay thee wrreed Wh;r@rugﬂs W@cééxdwla/c block S5

pr»Q&Wth' §ﬁ§]é’étt|ﬁb the WhkéeR Woreg ?fﬁgﬁ\%saw th€auxiliary

e O proceSs. Even if thos sses are
QE : the conplication of a carrying program can

be avoi dﬁ‘i’e v&af@CWEaﬁp@é Hd&e*s@@d' ?%H@?@E%@ﬁ:@ ﬁf%cesses

can ﬂ effectivel used pace tor 1ns
cl\WBHENP @ivyaferoy s bleéﬂaftcsaasferrr@dcamm @p@rthtbem,een the

h f
tﬁgftzpd;ég,tcséﬁgeﬁlotc‘k g‘?kbg?t gﬂpé?ﬂ\ébﬁﬁ?’é P Scﬁf$3 \Q/H'éggtﬂé resist

HRAULERR hRFFENToBYSipRYs isndronédedywithothengraokectve film
orfvihdehit 40 thBE! frotidsecOkhEN Gy HEACEIRINGNR! it has
S2 and the interface 0 not need t
c dorggd @Jutlaedﬁgfer and before the exposure process, and

the protective film removing unit 402 that processes the wafer
W after the exposure process and before the developing process.
The film is a resist film or an antireflection film. Thus the
complication of the carrying passage along which the wafer W is
carried can be avoided and the wafer W can be processed at
proper times after the film forming process and the exposure
process. Even if those processes are necessary, the
complication of a carrying program can be avoided.

A vacant space in the interface block S3 can be
effectively used as a space for installing the cleaning unit 403,
Therefore, the cleaning unit 403 does not need to be installed in
the shelf unit of the processing block S2 or the interface block
S3. Thus the number of types and the layout of the units
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space is not necessary for installing the cleaning
unit 403 and hence increase in the size of the resist
pattern form ng system 5 can be prevented. Since the
cleaning unit 403 is included in the interface block
S3, the Iength of a carrying 4mth along which the
mafer W is carried between the inmrersion exposure

stem t Ieanl ng_unit 403 is short and_t he
Wi dhaRA 4R fhee el danis Bhrids #recgsaing bl blogkes2 @nd the

exPesfse Bhraieforgo pvennekdt 8 b‘éﬁ‘fc%ranyéd5 "éeﬂ)’ esdditional

with the eluate contai n| ng the resist an

dFBpSe thdakahecepsacy fios mﬁtalllynmm&ﬂeanfn@ Hénmaﬁea and
l"‘he‘fﬁ"et Adcrddse theatR! 4pie &Om@'ﬂ@s”& b%%téﬁ?'f%?nﬂﬂ@ system

uid drops is carried for ' ong di stance,
\/\lﬁ\aQerP@V@(ﬁ@ged to air for a 15 long time.

ConseqUS"‘H:é! tHé‘eclébH?ﬁg fjﬁftt aigy ne Hlﬁuﬁ@ﬁi o ﬁ‘géj interface
the [ drops are e to react wth air an
| bkeck 3) U@‘hdﬁggthn@f)asGbéftYaﬂﬁeBatma’ctloﬂGerhl\ﬁhetlhe wafer W

e
gr%amrﬁ& Epﬁwpéoégglwﬁmrﬁéfs?ﬁ:# Sﬁ!‘ esi rggpé%i%gaensd the
ofclemrtg Ui 4038 tIISeShlocqtu andr spe a\tafaroVSlocaDntba:tcleaned

Qﬁe ﬁHn‘?éjrs"l‘@ﬁn ESsﬁt@an'Trl‘ﬁaéllréﬁ'?EAe,a%S/%rﬁ if the

di SpOSGCP near I ON exposure s

eMafes ¥dis h/téettielde wetuh kté\eea&iuayeremt@ldnngorthehee5|st and
f td fa

SH lﬁg\eﬁl@cpﬁﬁ ﬁﬁe W@%ffégaw génﬁé@dﬁ%gg\ﬂﬁ% 9% He Witer w

ameh’cgﬂl with dlha‘ eluate qtmtaﬁmmgedhet resist caraadtlmyteld drops is

fk:b?"rl'éﬁlyf@re ﬁ'ﬁddlgfaﬁEé’ Rg! Waffe\*'\@‘e Z'%g(dgfgegc; t4 8 for a

cl eaned b eanr hg process ter
th@ngxbﬁmr e Coisrgeently, reéuatei eint@ining theoesist and

PERECTuid URSPs fave IPEENCHL] Hegtt WIH SIPLand! BFE likely to

the ¢ use or srnp
r EhovVigey i sbhisabistancestihah farenvabter Watke araxll é:am lige that

u%'ré ﬁ?@‘ ({[ﬁ)c'lgc? t}é}‘ﬁlo%edo' X te% |ﬁ Xi | ;I'Wey &As‘k‘?hgﬁg(mqf such

oW a tes ormmg sy
anrtsiﬂswalelmb@mamﬂs @dctineheig:atte ahd bheskquid drops due to

' %ﬂ'ﬂélig'%lt-'h_ élr c%?l' %% ggah%a Oéﬂ\/\ﬂ%e“ﬁéﬁﬂ?r@%; 403 is

prov
b|dd>$:ﬂ><0$dl neart H;éler emmemmemmumngsmtemm&%omd the

4
L BLEBE R TS Eorf B SR IR ) ARl e of
athot’V@fﬁ‘rv‘é’ oy rgleanina td"reatsemfaee of Ither avafamyV with the
UgldSning liquid.

When any antireflection film is not formed, the protective
film may be formed on the resist film. The wafer w may be
cleaned by the cleaning process before or after the exposure
process or before and after the exposure process... When any
protective film is not formed, the cleaning unit 403 may b e
used for simply removing contaminants from the wafer W. The
cleaning unit 403 may be included in the auxiliary block S5.

Figs. 17 to 19 show a resist pattern forming system in a
fourth embodiment according to the present invention. The
resist pattern forming system shown in Figs. 17 to 19 is not
provided with any auxiliary block S5 like the resist pattern
forming system shown in Fig. 1, the resist pattern forming
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402 may be included in the DEV | ayers Bl and B2 as
shown in Figs. 17 to 19. The layout of the conponents
shown in Figs. 17 5 to 19 is suitable for a case where
any antireflection filmis not formed on the resist
filmand a protective filmigsformed on the resist
film As shown in Fig. 18, a processing block S2

i ncl ude DEV | B d B2, CT
SpPtEEy anas D proxd sd ey er it Pl L puapuerh 86 for
thfnﬁ]lﬁpdﬁr p?@téd’tf\y@ filn Fiaghd 30 pk8tedtive! ffFﬁw' ﬁéﬁoxﬂﬁgl Binits

to a | ayer B3, except that, th ormer

ﬁ@.m@& hﬁtmqugeat beithee DEV dayersithy ang Baq@s shown in
g?bé\; foliglui frh%f gﬁgﬁfﬂzae tHei éom‘b%rﬁé}wwshamﬁ th Fl{g’s 17

layers 13 are provided, for exanple
WIOt h&msanemlchWg auRRse wh@ra anyg anbrefiectior film is not

(BIBHAQRhl A 20 ad 3 Brheseybapha 3 tormed on the
thesislf imed A$ rsdm\uncm glgarlﬁll acregessingughoek S2 includes

fabh

tw%gg RReE BRna B?@ns'?{%gﬂée@é'e?ﬁ tgoﬁhi’a;ﬁé}Tm and

pamdé'ﬁsulageb|aﬁ;rstazkedr opyrard on hatnprder 23 shwyverin Fig.
1 t

9218 TRy BB PSR 3P 1T gk B (et that

ribcu fesmelr tsheroridedywith Blpratectibee Hylm fosmmisg moik 401,

| At is provided with a first
%‘X’?qu uw?@egeﬁ‘&cond transfer stage TRS7 and
shelf LABtshd)M/n Up 519 UB7, | thei @E\/l8|ay<ﬁ1fl5y%‘14 rand2B2 are
t [, st es a el
AHEY, PuRRcoeldfRle! oavithe e e etoping] dnfftiand a
| pryobecBie fhm (B@imow%@mrfkum e IaTCImmréaceeblomde3 is
on n T
T'&@Mag? Vﬂgh ?f EU%Q'?‘EG%?@gp%@?l vel ;@]a & Wﬁfs&%nsferred
Ifatpe‘n &B2catrher Btockapdr thugheaCUan%fyersiEa@an'ﬁR%oof the
§) e R&ONVEN T
ETLTaye st € (e BOPBYER BEOTVANWEREE WS fifistbrred
Fﬁrgm Ithe iprogessingdhickhS2 thrwghurfor (zxanl)pl«ﬁMa transfer

PLARRITREN 6 1 GRE HET 10VEF B SLoARY fneifAEE WIBOKS83%C The
uvefer W tisrcatpiegfeaadand tashermaeshdes mirtheDiVdayers Bl

S LB2CByP oL mihop il k. 5T ORRY e U A B2 is
ystem pr cesses a sl on expos

pp kmddedarnditél @arfsrstthéramferr spa@eeifB@dZ by ts';ﬁ;:ond transfer

| ST RS ARRP YRR IPLARESE 1P 2 S1EYB."91n Fig. 18, only first
transfer stages TRS2, TRS5, TRS4 and TRS13 of a shelf unit U5
respectively for the DEV layer B2, the BCT layer B5, the COT
layer B4 and the ITC layer B6, and only second transfer stages
TRS7, TRS10, TRS9 and TRS14 of a shelf unit U6 respectively
for the DEV layer B2, the BCT layer B5, the COT layer B4 and
the ITC layer B6 are shown for convenience.

The resist pattern forming system, similarly to that
shown in Fig. 11, is provided with a filter unit (FFU) 404 placed
in the carrier block S1 above a carrying space in which a
transfer arm C carries a wafer W, and a ULPA filter 405 placed in
an upper part of the interface block S3.

When the resist pattern forming system processes a
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process, the resist pattern formng system simlarly
to resist pattern formng systemin the first

enbodi nent, carries a wafer 5 fromthe carrier block
S1 along a carrying route sequentially passing the
BCT | ayer B5, the COT |ayer &84 and the ITC | ayer B6,
and then along a carrying route sequentially passing

th d _transf TRS he, shel f
HE S Banan: |RRGRES on PR LT Engratetn 1) drlepbe thsguarer

T %k%sste*aie Byt aesmrirdidh 18x bst_lhe ﬂb@éé@CBybe(ckeamng
and an_exposure system er

oroc
tﬂf@t&@émsm% SAEC AR (ohming i Seia BTk resist
térﬁefq#ﬁﬁ"h' %?tt@ﬂsﬁi teet fiest éhﬁfbif)énﬂefmltmdé refest Bewafer

|nterface bl o¢ ani n t
(080 (i Gariar Dlogk BlaseBs o S9ENIRG, ToLtEnsegHantially

%‘é§S|H@ tﬁbtﬂcer%s»éessss nﬂné@@’rqslyesawahﬁj rmenxm Mayer B6,

protective fi| M r enpvi ng unit 402 of th

I%\'?@rthﬁﬂ al g9 ,a tRENYIKIGh rak ke @WE'HHYD@GSH%EPG@%CO”C'
(tﬁ%hsf %a@ecwgm J¥ eﬁlé SHelfSuRitoygledhui §é1c@n(slmtﬁansfer

formn protective
TaR; Y R2ar the sagand tg@nsfm rsga@egw%@ Wi Ia\tsr%m ggm B
“&tth‘éoqnfé’lrfa%e%nq_ﬂg %E‘\"/’%fn‘if aﬁ{oéﬁééggr@)’s?@&m S4. The

exposure process layers 13 are
pwafeddurogessedr bycthe exposare SYSERAY i isscapried along a

fé‘éﬂgﬁ@g f‘c}xytebE'é%m%‘érrw&u eﬁsw fthWﬁ%ﬁsc@rQﬁﬂsw%f the

otec mrtorm n% proces
e

@?c@réactﬁeuhigclgssgumh@cc&am@gawmhﬁb@%‘ 8 ek"rb‘%ﬁﬂﬁ@%e arm B,
anlﬁé%?éns?eﬁ's?égé B70e¥Sehe AHAF IATFRUS PR IR Rssing

rotectiv m renpvi ng process after cleanjn
ahtDQi@fSo?,eth@vm@rﬁh @gnwmoaheoarﬁgeciﬂweflb@u rgmeving unit
p t e Si(ggybl n h EHRP
36? B?Sq%??o%gelq ent Psi ( cfgfré(plrﬁéz!\ﬁ %Hho?Qt he 3 WEEDEV
8/ Bd (Bdkage al ong vvh| ch the wafer Wis carri ed

can be A <3 [H18cRAS21is WiqUIdRE RIAFasaRtt Block (ITC
R Pt

proper rmng process and
bqowor%pfqrcé@rs'nnmeaw nrpteCHM§eflbﬂoce'§B@s'rﬁﬁéface block S3

nPsce@ﬁf\ngdt hRitHP®! R v, Ounﬁe%?s Yo cwmh@mgaaWafer

A vacant space’in t |nterface bl ock
SBree@ssrd div £0€i Q>élP95lk!|"s€éd3rQ§e§Sspérd'ée ¥ Vi layess| Bhgand B2

tQ?edﬁ ided U%Fth”fogréf’é’cttlbé 'ﬁﬂﬁthr@fné‘\é rﬁurﬁ‘ﬂs 402,

passage etvveen exposure system S4 t he
cr@w\eﬁgvalrm 463her§f@h@rtth¢hélva rst\Npaqacrérrbq oPfPREssed

SY¥EHEENIRMIY Hy"f'brotective film forming process before being
subjected to an immersion exposure process, a cleaning process
after immersion exposure and a protective film removing
process after cleaning and before developing without being
reversed on a pass between the processing block S2 and the
exposure system S4. Consequently, the complication of the
carrying passage along which the wafer W is carried can be
avoided and the wafer W can be processed at proper times after
the film forming process and the exposure process. Even if
those processes are necessary, the complication of a carrying
program can be avoided. A vacant space in the interface block
S3 can be effectively used as a space for installing the cleaning
unit 403 and the length of a carrying passage between the
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antireflection filmand a protective filmin that
order on a resist film Wen the resist pattern

form ng systemfornms the 5 antireflection filmand the
protective film for exanple, two DEV I|ayers Bl and
B2, a BCT |ayer B5, a COT |ayg B4, TCT |layer B3 and
an | TC | ayer B6 are stacked upward in that order in

the processing block S2. At |east one of the first
t@Xpasure sys§ea &4 end theigleaning urgt YD hhel shest.

second NSf&dicpt t f i b

used al-ggé.asﬂféz;_sn?gn‘aerategbe ngnjst. ngéyl}g:étmbcpmrqorm -an
aeintiseflpgtiome filre apér at pretastivendilmmfiarthat onder on a resist
t er at djHst iag: Yni L) j h

LTRE! 2 Wife R OhHE! 138130 fare R kcB el 4Pl Sorms the
fantiraBeappin &t andothe protectivenfibg, forctxampde, two DEV
S LOR 1t he -waf e f oL, Nj ' n
S LA B R Bl P B3 A TCO TaukkBRT RO taver
t Bapandtan dTddjlager Bp wria starkad 3qpwvhed in thasorder in the

t Ure j@sting plate 510 for supporting a
V\gfgé(feéﬁlﬁga?leog‘%ysﬁé heati ng unit and for roughly
adj ust i Ay least taonpefatie eficst ttansfervatfagreswof othee fahedf unit
t t , a ¢St i
S5 FHE W Rhd FRECTRY sPABFS Y Hhie SHEHTLLITUE My be
adsedtalsg abeattempperafure atljusengabnit GPLofer adjusting the
t r re a [ eyl . mform jcal,. . .
Sg%ﬁegéyyge aé)fpltﬁ%d%fte?hgv'v\am}e t@ﬂﬁﬁégﬁm&%djustmg unit
t €GPE) ath0@ adjjusts nghel atempkratsreli gfosad vabfere W6 to a
t e r dj,ust i e 520 i . .
rRREARGrd L SREIL Fo e, A BeBlB° 001 £ By forming
pclerssal molapipinyitagtlee Wafei dVrbeferte formingf ar filh an the
iereflecti fi form ng pr S f f ordm n
WareEs i, 1 o rHhdivan B VB GF Ry FhyotticifXaitble, the
f temnpferatu ng pdjcstéisg f onitf (OAL)g S80S -a dpest! eemperature
p lye i 0 fer re_chend cal, sol utian
CRAI b opigre catbodo? $RpBorfll varpitar v Hedied by
abpasinghgqinit aded5idY irsudihdpoaéilistabgvehe Herapeeature of the
t atur e adj kLN [ h cessin
VBEREF L fo o, WiskoPe IS RERE, Paledy FATRE L hagrpture
i adjlistidgdpliatecs2a fuppswppbetibgrthendvafdroneanchioberecisely
b > T 5 '
A gle RthPerdfiysl of AP EA Tsmenratyre at
t wdiobt theenfiled Ifo BOBNgf clhé@midsl sobutisni isgapplied t®&ahe wafer
cgptr p t LSt 1. | ust . t
S5 | Thelffss ComrErabf A diFERELf bidte 3} 1 WiBBoBed bove
the second temperature adjusting plate 520 in a processing
vessel 501. A liquid resist application process for applying a
liquid resist to a wafer W, an antireflection film forming process
for forming an antireflection film on a wafer W and a protective
film forming process for forming a water-repellent protective
film on a wafer W are chemical solution application processes.
The first temperature adjusting plate 510 is disposed
above the second temperature adjusting plate 520 in the
processing vessel 501. The interior of the processing vessel
501 is divided into an upper chamber and a fower chamber by a
base plate 502. The base plate 502 is supported on first
support members 504 set upright on the bottom wall 503 of the
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for exanple, a cylindrical shape. The support nenber

511 is nmade of a material having a high thernal
conductivity. 5 In this enbodinment, the first

tenperature adjusting plate 510 is, for exanple, a
substantially circular alum pgm plate having, for
exanpl e, a thickness on the order of 15 nmand a

di aneter substantially equal to that of a wafer W
RrojcessinmvesmEl 504.f ohneshital tpmrtuppehes dirsacteraperature

g _ di . o .
Sustid, At 15 Seteprblira Uymb L frdtidip 54, having,
poatexanpla; & Mi@nicab&lm?re.ab@_e @uppoarhdn”fdr?lbterOSM is
f t LISt rature
TP HEreh g DARRRL VIR B flalt Mekina cad SURALIY G
exanpl &n tffﬁfsremhoﬂiﬁi@na{ thé <ﬂrfs!tcte'tmpé|na;cl0lt'é wSllOUgt%wate
1 t rat ure_ag. N at e ).
BT R ek BT Bo Bl TR et Pe 8ot Guiadiauiny wiate
aadiingt, maﬁxahmléw-tl}TbhnéSSSdnhwgﬁﬁ@@tﬁﬂﬂbﬂ Snlzm and a
. ' no 0 or [ a . .
UipRiderosdpaBarfily 2baldditnnt ip iates Bi-as Erajstions
51®f3r€3ff0fﬂm?d‘lgtﬁi W%&J;ﬁiélrh tis@_r?@c@sﬂnﬁth@é‘ﬁirts@nﬁfggpgrﬁature
t . e heat pipe is e ,
%Bgﬁﬁgﬁgﬁaﬁ@( g}lﬂfagg o?uﬁmgrtgi?stwﬁg%er t PR the first
S Be PR plbtepsac alcs nBigi Bctien about 0.1
e plate in co o
%&érggﬂ"‘ftgc@%f rﬁﬁé E[Hﬁ‘orth%r\‘lﬁqer 2§U§ﬁaﬁe TI0& the first
$enwelraite|arg Btl{jl@stf'dvﬂaé glﬁl@lggﬂ).i nA%hghb?\mt?r:E' Eggsi.eigﬁgtyeway
xt endj.n war ne end, o _bas
B R8RS GUERLURISL N, el i R Brance o
Qﬂetﬂiﬁst t@ﬂﬁ)&b@ﬂﬁeh@?utsbﬁfg Ve isd cand anﬂggteegfto
at. transrer , menher Y g ,
for oxdip Brot SBmASRturS ARG MIALe-R 40 F RieiHegywith
@l Past SHdatnpipel 514, a hratfilstaneher pipleVi£4 fOplaced in a
transferring p}eat by, t he agencghof | at ent F_eat .
500V Eri BRYbF WM LI f@rM@dnin nEhe | hrgky gpgfacesofinthe first

tehepérdteat adpistang platéB1OoONgepSRt iofneHd W pipe 514 is
ip! Ea%hmf t he 35 gat pLpes 514 a%c? 515

aporized fluid. .
FABREEY, fo'tis SRR BIGEbRTS14. - ThmMaah Pibe 514 s
extandieds ueh tie amtateinbackn swifaicel @fstiheéefirsPrterApBeature

30 bSBBe PR SR ot ube, and a small anount of &

vol at i Ae skeicqnidd Weatr bipg 515 is embedded in the base plate
502 in contact with the lower surface of the support member
511. The second heat pipe 515 embedded in the base plate
502 has one end extending toward one end of the base plate
502 and the other end extending be'yond the other end of the
base plate 502, bent upward and connected to the surface of a
heat transfer member 516 made of, for example, copper or
aluminum,

Each of the heat pipes 514 and 515 is a heat transfer
device for transferring heat by the agency of latent heat
absorption by a fluid. when the fluid vaporizes and latent heat
release by the condensation of the vaporized fluid. Each of the
heat pipes 514 and 515 has a sealed metal tube evacuated at a
partial vacuum, such as an aluminum, stainless steel or copper
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fluid), such as sodi um or naphthal ene, sealed in the
nmetal tube. The porous capillary nenber is a netal
net formed by 5 interlacing fine netal wires or a
nmetal felt. When one end part_(vaporization part) of
the heat pipe is heated, thed%working fluid vaporizes
and absorbs | atent heat of vapori zation. The vapor of

”i!@b‘éorg' Bgréué“(%[%lil FRURSEbR f Eﬁﬁ’tirfga%@ Yn@dea surface of

sl |g hf pressure nce t hrou

1@ henenetahdivbendepdra smaHommam af @avo)atalte hQIUmW (workmg
gﬂﬁghg%ﬁ 8k dﬂ%nq%lahaBHl?ﬁaleﬁ? gé‘?@d |ﬁtt‘l‘1‘i§[)'n‘?é’taql tube.

enses cones’ con
tFr@eNa|p|oreﬂStr@amMraév emempber dad a r enetalesneht darmed by

neateabcARIUIS LN W TRLSPS3ndis gnsierred from

he vapori7zation part e condensation part. The 15
condenséfbﬁlhabrWDEQemd Lnaj‘tl @/apmuza]hdnt padygof the peabysipe is

R OB 118, YARGE B B, BALrB g neat of

hyaparizationr e evapat odi the warldnigz fluidnis thosedntio flow

CoBBRINEL, 8 SheRREl it AT Rk ing gl tube to

héhe otiper |eﬂdzm)aa'boacmm®11§ahmnhypa\ttenat lze lewhtemgretature of

She, blett bk, e Vborblih Solied 417 L8 g nses amen the
YA pod @O Ifrlesst |r|t@acop|taprt ivothrH ebw atleef ting (Ethﬁ;‘f E?dgpart and
il dasd, fo i Bia bE B il T S bl et tdfenierred
efeopl dhen \saberlamtum | pact rioul Ehve atandensapiai epart.

P IO i O O RS o dlar

saaembe e hp chat uaeormatm;m ipaytphattheseapiltarnity efndid yorous

PEITE, b peess o2y LREAUSABLED: Sexle, including
tuap@rrmalmnf Iflowg . aeraroqo‘rda&naetamantls ifpadted tecrandfer heat
L SEREITIRONE LB 38, BRBrensRBkES eI e 1
otovhed wnidoesdynyhesstbe 6tHer Bral partnid soppedt The heat
TRIPEIdad i fiet LIS 19 850 UFEEL MATIF S uBLyar et
f pipedand mMay ppe flair heat pipea fiermeec yd seahipey & waerking
SBUIAIE IS TER B aURigTe B WBAECAUIRY o1 (e
betvveenThleomemrldartenametatmes aajufstimg t pdatwp&20 is, for
SHYEASFIE! a substantially circular aluminum plate having, for

example, a thickness on the order of 15 mm and a diameter

greater than that of a wafer W. The second temperature

adjusting plate 520 is internally provided with a passage 521

through which a temperature adjusting liquid of a

predetermined - temperature flows. Peripheral parts of the

second témperature adjusting plate 520 is seated on second
support members 505 set upright on the bottom wall 503 of the
processing vessel 501. The second support members 505 are
arranged inside the arrangement of the first support members
504. Projections 522 are formed on the upper surface of the
second temperature adjusting plate 520 to support a wafer W



10

15

20

25

30

35

the second tenperature adjusting plate 520. Support
pins 506 are noved by a lifting nmechanism 506 5 so as
to project fromand to be retracted bel ow the upper
surface of the second tenperature adjusting plate 520.
An external carrying nechanggmtransfers a wafer Wto
and recelves the sane fromthe support pins 506. The

[ifti |sm507|sd|sosedinide .

41 aHBEsRCogd |« FMmeratird oSUaRGSE: PleHbebdOscat & height

t@@mé@?tﬁ@olfalehmt?ﬂa abaut & ,8f n@fﬁh f»derStreéi upper5§8rfa/§e of
erature flows rough a C|rc at i passage

rﬁ?’gS@Fong W@ﬁrarurﬁxﬂﬂgshhn@qp gg%duct ivity,

such ass@hpBHPihs SGB”hF’éJ th%'e‘éI 'b“‘yubahft@ﬁ PafesfhigR? 506

Is extended vertically 15 through the proceSS|ng

asses tpiprajectcfrem aﬁn@nt(bab@adj@trai@@ dpielomat e aupper
%théfbeet b?' tb{ec%kbﬁh Remp&fatiie hssllrr?‘%l%rtfe 520. An

enperat ure ad ust i n? supp ' ne
5®1tem@ﬂ wpvmgwgmﬁ@haalﬁmr diransters u§t|\NQf¢r {dto and

rﬁc‘é&% Pﬁfég%g‘?gsg%‘or?\f Eﬂée S96p0 ek ¢ fﬁ%er%ére The lifting

usting p erature ad)
mgﬁ hanisgt il s drseocaﬂi ﬁaswbﬁ ﬁaagra@gem@t of the first

BﬂtH f4skpRg |iquid fromthe passage 521 of
secon tenperature adjusting plate 520 are

connect/éd temperatsirecul a@justingssdignidso.ofa an adjusted
t t Rt spd

{IABCRaLfe MW THRBEREBAE Eati FspRRe S shdBipe of
oA mMateripdaainge MGhuﬂeiatg cpnqluncalwme susiperatalpeninum,

d

ot Iehetifeiat Rt DBasEroE: S307THS" Butkfidta LeRtically
pﬁsrmg;d\m IBroRes3ing Me&sel h5@t1 pi ﬂé1651mr¢lslatlon passage
tﬁ%”ﬁbh%&ﬁ%@e‘ét EGb ﬁ{ISngul:éhE'Pal 5%&?6? m%ﬁ{éﬁatptr%%sfer

form Ircu I On passa

srmmbternéaﬁer Gllemnfh@tsléeoadJlh%%lﬂgplllg@!lélsuﬁﬁly tlee 531

{‘ﬁﬂlsbggﬁ?l‘c t p?r?(t:td el & dsﬁilﬁie}ﬂgﬁﬁrg@.%ftﬁ@“gﬁssage

tﬁalhegaft thnearsg@ndremeer@surehads@&an@ Hdate Bi2fy and a

%ﬂ%%gaf:o ent y(j*qﬁl?rd Ejr%n;.ﬁﬁred Ehrfé .‘?%Zlhf%"i‘td@c@l%rgmg

h’é‘éﬂ et@rapeaatter@eacausltmg difiid tbeIﬁ”hé' eemaésag@r 823t of the

€ r
assa([:] %é’fi)‘;pté{t‘%agi?h%& lﬁ]g Pure o th%ésur ace cted to the
t GigcH &tsQntEﬁﬁ&aQEUEQOadj Asteln‘g)ﬁﬂaattJéesngm%tlagj m@'@amsm

P58l $hkPosed outside the processing vessel 501 adjusts the
temperature of the temperature adjusting liquid.

The temperature adjusting liquid of a controlled
temperature of, for example, 23°C is circulated through the
circulation passage 530. Since the first heat pipe 514 is
thermally connected to the outside surface of the pipe forming
the circulation passage 530 through the support member 511,
the second heat pipe 515 and the heat transfer member 516,
heat is transferred from the pipe forming the circulation passage
530 through the heat transfer member 516, the second heat
pipe 515 and the support member 511 to the first heat pipe 514.
Consequently, the first heat pipe 514 is heated at a temperature
equal to the temperature of the wall of the pipe forming the
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to a tenperature substantially equal to 23C. The
tenperature adjusting liquid is circulated through

t he passage 521 of the 5 second tenperature adjusting
pl ate 520. Thus the surface of the second tenperature
adj usting plate 520 is kept &gcurately at 23C. A
carrying mechani sm 530 for carrying a wafer Wto and

Bt Hest8 300 ahts bR seGMETeRkbe: af dhe surface
&iﬂ ted ifirat mbﬁﬁpeﬁé’t@ﬂ@ bHJ@ﬁlﬁgsﬁlfaltéeSilon@eé‘desﬁted precisely

{ { t d
SRePrSTPET ORI R HStARSIaUlY SOHE: t9 Ssbed THe: famperature
CaQiJUsandJH@@tchS]ls th@uﬂaféd threngfterth pdds éps’zfdof the

proceSS| ng bl ock S2 or the_pain arm A di sposed
ﬁ?cé)éhch temperna ‘-Hleo@l{jJiU§tU‘§bd3|§§et5306arT‘?i—'ﬁgthe surface of

ff‘h@‘%@c%ﬁ‘@%@ Cp’ﬁﬁtdrﬁeadﬁt‘i?ﬁﬁgaﬁa%t% 6532(?:%' Répt'”éécu rately

.S _include n the shel e second
tqta@f@r arm D di sposed in the processing bl ock S2,

th ﬁ.]id)f

di gpgglemd c%rrw e Tﬁ?@?#’ace g? E&Sgbgfylt egi hi r.gra\.)\l”tﬁand

thesedysyg atm Samfe rfowrtlnezﬁrstr dnprperatureradjusting plate
t f : : )il ;

(70, Dol 478, Secthd TAEPENAL LS WL S0, wil be

de56ihgdnech¥fhem 3@ hkenweraturentadiusdingi ngitard@0 is
5%%I@<ﬁeé nﬁh?rh’é? s'lr?él?'ﬂ?htrwst Fﬁé g%ﬁé}%%@%@&ﬁ@&% the

I g. carryi 2&
cﬁai’rﬂﬁrerb@lckgrﬁl,y thee i etrranaéer tandiRbedispesed hin the

Cféestsﬁgggb%él{ %?%P%Hengnaﬁ &} SA0gi {ﬁé‘éed in_each unit

prOJ ect 533 project radia [ nvvar

i Pigicke isursask @$ the carryingg rmemlmnsab 5a@portW@en the
[:

15 Apbhrd e oesting (i SO T Anclled g, e 20 86t Us,

i secone hRnsfey ame Padisnosediim B nrocessirg block S2,

v§{d 'n’%é‘H )érﬁ’j}%&‘?@&&f‘ﬁﬁht%l@ at ﬂg;.)jﬁtegfzfe%cafm Hlhisposed

not shown carryl ng arn1
timetRernterfaseeblogk g tahelctdnmda;trans ersash E,f dredaurth

| framsret larph Fi?e?rlctgféc%é'rf}g t¥§§§?ér %Q%'Iﬁioq/\%g)%sed in the

processi vesse he waf er
fw&tllaryngmfé& §|5e|5ablF§§ta$1§h§I eAryN® Mmethanisims 5303

of the Ffha&StakSiRE" ﬁﬁé’éﬁaﬁFBI‘HStS'B@ rPés’ﬂf ﬁépiz@h?gp?tar{wng

arranged so as 'to coincid proj ecti ons

t¥em 2ad 9f @gsaaﬁeseqsem@éw@:thaaqf amﬁ&sk@Qaﬁr§h@yn in
aFig.521, | SThe carrying arm 531 has an inside diameter slightly

greater than the diameter of the first temperature adjusting
plate 510. Four projections 533 project radially inward from
the inside surface of the carrying arm 531 to support a wafer W
thereon as shown in Fig. 21. '

The carrying arm 531 is attached to a base member 532,
The base member 532 holding the carrying arm 531 is moved
vertically and horizontally by a driving mechanism, not shown.
The carrying arm 531 holding a wafer W thereon is moved
through a doorway, not shown, formed in a wall of the
processing vessel 501 into the processing vessel 501 to carry
the wafer W onto the first temperature adjusting plate 510.
The cuts 513 of the first temperature adjusting plate 510 are
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noved downward from above the first tenperature
adjusting plate 510, the carrying arm531 is noved
down past the first 5 tenperature adjusting plate 510
| eaving the wafer Won the first tenperature
adjusting plate 510. After tRé wafer Whas been thus
transferred to the first tenperature adjusting plate

5a1rQan é;gg‘réé” g& gbRade 'ﬁlthe&hécgp‘?%ﬁéetrb'ﬁ%t gam Lof the
SUppO noves rel ative e carryr ng
EArYHi® W@ adgap espertively heWb@rnr jzhﬁgcarrmrsglarm 531 is
h
gﬁggﬁgg;&rg%g\gﬁ f@%m’”%é@é fe fr?st %Yﬁge?é‘f&réj%&fstmg
rﬁdﬁ’berS“é@l the gearybrg tavan bRd rSan'gpNe@lf cltqwngapsssﬂne first

JerhB8r el Bustif late 316 RESRG B €Ny WPon the first
sbepfpperatpunes a&tjesannsg plafech k. f_rAﬂrer lrtdaarrvpaafrer Wirhas deen
S ek ot iFeRdeto it el Rt shing, Wats o510,
ttdne taanging arhe 5\&1ers Yetmated sopgwatt thensuppért Thember
. : 1.
L1 A DB SRS SRR Ao A B 534
tinr thghcaheyipap 2584 531t batsida rthiengaarynr@]armtEBdeand is
; 5 ;
AL BRI Bha B0 G BAEEL B Hhie Bramprer,of the
|swgped tweplbere Stte iswsroallér dinarhéhee bemgtt h eﬂfptehratgapg 534
2 e Bt Bt A ig ar m 891 can be retracted o
Wi t houtTdogplagei @t evafaredn vihieh dgcorite tamperatwprensadjusting
T A ‘ .
T5e o ge R AP &y S 508, A 1ritistRY Founstne upper
Eurface bcﬁrmlmg sereone st emwbeatquoeadijustm@mpllrate'hn520, the
1 QN
Sy Bt s gl BB W R HHBY B debfward to
itraasfére thesi stafeat Vér nof dha r@;s;ysrtterpms;ovﬁOGn Aitgen the

s i At SYAds PRI S Aot pBfs sfegmove

trreéa'srlwel fto tinet cibrydng prmnﬂiebl mndugrenﬁmeagape534 in the

EhHSIAE ] B 0, R S IF St BT A G5 roves
BRU tsfid ehth &s Iprioicessing Wee saed $>®bvr déveny theSgupport pins 506
SRIRRIER, B BHLEI Y o P 28 (Rl emperature
i adjustinglgdate t520 wo The support pins 506 are arranged so that
the carrying arm 531 can be retracted without being interfered
with by the support pins 506.

The température adjusting unit 500 can be incorporated
into any one of the foregoing resist pattern forming systems.
The temperature adjusting' unit 500 will be described on an
assumption .that the temperature adjusting unit 500 is
incorporated into the resist pattern forming system shown in
Figs. 17 to 19 by way of example. Referring to Fig. 22, The
BCT layer B5, the COT layer B4 and the ITC layer B6 of the shelf
unit U5 are provided with temperature adjusting units CPL5,
CPL4 and CPL6, respectively. The BCT layer B5, the COT layer
B4 and the ITC layer B6 of the shelf unit U6 are provided with
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tenperature adjusting units CPL1 and CPL2. The
tenperature adjusting unit CPL2 is used when a wafer
Wis transferred from5 the processing block S2 to the
interface block S3. The tenperature adjusting unit
CPL1 is used when a wafer is S4ransferred fromthe
interface block S3 to the processing block S2. In

f T h | .
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and .t he heatin nit in that order
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. The a |late 53 'of the heati nit
héS@Qeﬁﬁg v&tah‘%g hetheniobl aFg sgl@@tévebad@&er@mﬁd Wafer
W r oughiryeatfl oyt é%férrh@/vvg’ﬁf ec'heW 3§t?ﬂﬂf%mg>é Rfescribed.

first tenperature adjusting

t Jrﬁ?ertaanmraams@ Aganafery @pw;ferrow dpem the carger block
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transfer _armD2 carries th

t daper B3r o dheuBGhdavert B(SCPLWEt wafﬁé g\édsnalaced on the
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adj ystj.ng uni.t (CP to 35 r the waf
céﬁwa & Bﬁ"tf%é?l-\ﬁgfer Theiseqand temperrtusgcaddusting plate
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%& to cool  the v%eer Wfrom23C + 1C to 23C +

cakries nthe Watess Wathrewahndhgaifisistt @Muﬁquteon film
hYdfm@ﬁthﬁitt34 and the heating unit (CHP5) in that order to the

first temperature adjusting plate 510 of the temperature
adjusting unit (CPL7) of the shelf unit U6. The heating plate 53
of the heating unit (CHP5) heats the wafer. The cooling plate
54 cools the wafer W roughly at about 50°C. The wafer W is
kept on the first temperature adjusting plate 510 of the
temperature adjusting unit (CPL7) for about 12 s to cool the
wafer W roughly from 50°C to 23°C + 1°C.

The transfer arm D2 carries the wafer W from the
temperature adjusting unit (CPL7) to the second temperature
adjusting plate 520 of the temperature adjusting unit (CPL8) to
transfer the wafer to the COT layer B4, The wafer W is kept on
the second temperature adjusting plate 520, for example, for 12
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inmparting unit (ADH), the cooling unit (COL4), the
coating unit 31 and the heating unit (CHP4) in that
order to the first 5 tenperature adjusting plate 510
of the tenperature adjusting unit (CPL4) of the shelf
unit Us. The wafer Wroughly g®oled at about 50C by
t he coollng plate 54 of the heating unit (CHP4) is

kept on first tenperature adjusting_plate 0 for
b0 Caol e yadan iy e et S1C v bgliby2ar CoscBas e Then,

1@1@%lnt 8fmf 'ArﬁﬁtcatrFl%%Sftﬁé Wa'fépltfﬁ%ggpr?%h*ehﬁ))@f)%o\ﬁluty
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ST yoihe oy Ue, M b Rt o
tabougrﬁe‘r@ by sheceoaléngi plateod 4 cvfgtmuheamﬂgamitt (eHP4) is
£
AGEpLth, ¢S] firé-ERisingtatfre ullskMg HIRELFLQITRr abgut 12 5
(UPLC@)O'd: & wafendNfraughlyust 2I3f’e€ ZOl\Ré:f er Wroughly
| ed b f
cooled fhaf 0(?4&_@3% iq:\s‘abep on '@1 p%zﬂlr ef‘fh%erzﬁtfg? W from
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atihest tenperaters10adjustiagt enpeitat (CBLAY; utm ngheni second

s Erleretlirerefibstiia®pl el o $E L Epthdatail djusting
weihét (WPIE) to otmaniséer eiinee vaa flere Vadjoushen§TGnlay&iCBR) - The
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gﬂ@lusatxatrrgpllm; tf(t)l(JEHLZs) toTheol \k/hfeemafegk\é?tfr@mn t28°C + 1°C to

£S04 SRR g, 4 o koR s’ B B eter w
]E)tlzcoughethet heotlfiﬁtevé afclenafomranmg cunitugGheamaf ehe Meating
|, COPRSTRAG e kPSR AR b (SBRRRY bl 10 or
mﬁhertamperahereenﬂgzesrtleg_ upit €GPE9) ofhthewshelf uhit U6. The
UM QoRIPEEUTLSTAY A6 95 3B SEHAR piate 54 o
whher hgatiingesswiti {YCHP®@) i isrekeiptn caxpbisar dinstodessperature

%ﬂ]ﬁ#ﬁﬂﬁ' ﬁﬂaféglstlod'??‘m%n%rﬁ?h [hESrd By J¥Y§£‘?\r§r \Q{ndf g@PL9) for

e“secon
aajb@sutl h3 Spt@tce)cﬂztrmawaﬂee Wt 2t &t vr &° @idj usting unit

(CPLY) . sl B¢t the BN "Arm D2 carries the wafer W
from the temperature adjusting unit (CPL9) to the second
temperature adjusting plate 520 of the temperature adjusting
unit (CPL7) or the temperature adjusting unit (CPL2). The
wafer is kept on the second temperature adjusting plate 52, for
example, for 12 s to cool the wafer W from 23°C + 1°C to 23°C
+ 0.2°C. Then, the interface arm B picks up the wafer W from
the temperature adjusting unit (CPL7) or the temperature
adjusting unit (CPL2) and carries the wafer W to the exposure
system S4. The wafer W is subjected to a predetermined
immersion exposure process. Then, the interface arm B carries
the wafer W processed by the immersion exposure process to
the cleaning unit 403, and carries the wafer W from the cleaning
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unit (CPL1) cools the wafer Wat 23C + 0.2C. In the

DEV | ayer 131 (DEV layer B2), the main armA2 5

carries the wafer Wthrough the protective film

renoving unit 402, the heating unit (PEBl1 (PEB2)),

the cooling unit (COL1 (COZg)and the devel oping unit

32 in that order to the heating wunit (POST1 (POST2)).
Thus the wafer Wis subjected to a predeterm ned

deniel 403 ntp theceesondhtemparetere adiustoag rhlese1920nhef the

c Ayt pi r —
HRbfbe SYraT AR BY B CRREIIT IhERTRBE R B ugfing
tunit {E€RLAr ) ceols e pyaferdW attdd® Car 0.8PChl ock Si.
When t I £ /upi 5 an reyh d Wi L ks
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Gispah e N T s T G
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pracess) bl th roc i .S2 t
e TR05H JHOSE2N. (MRS oS JPREEL ML 2008t to 2
thredetermiaey deveko®ng GoogegsentThe tpanstersianm tC raarries
cess r _process e wafer W.can redyced
356" Tratet, WY i ssedoB T KBS JRBlarlni DuBERbEoliFlan the
f\ﬂm_ trae sfief sltgiy\éi 'ERsar ahddrérLgmsabldeLwaf@fWiﬂmthe carrier
m,n uni ocks ... Bb.and B6, the wafer Wis
cgdﬂl@geGrfPoh?%é:a”'%%ofg %zrrperat ure adj usting plate
5|10 Ef fWhefri ethpeshéif;fmrﬁb& u5|5i agdumdﬁ &@0 pobvided uwith the
0C or form.ng.a first fihlamto.adjust t
Teliteketire sl IRaukbRs, S YR sstbe' 9o assn trapster
tsi(}agel\leﬂ?ﬁa“,_ ttl\;‘Vri@enaﬁtérZJrréec?f DlEEQNaf@‘ ¥¢ camd beeapfustied during a
a St te t he, t erat ur just,in I Tyng e
366100 te o f vemsBithe wars I 3 Bt REBsEe gt w is
&@angl&sﬁr’e@ b@mmh at uwhe anithﬂmf erhsum?ar; déley ciaori§$Cb|ock
+.0.2C, g nce the tenperature,of the wafer. Wgcan
5P ATEathe BratssURBpRIGEK 7 o pebER8Sing 51352 and
tTwi@mmnﬂaeeaﬂbuR]gmm \qudriougssirrgebloaln (kj)e r educed.
te rature. of t ir t erat ur justing. ,
22 &5 URENE Ry Black 5 AR FHE! RIS g fime
a%m@d'wbﬁoammesslﬂng theepeataruned cdntive nedwecedVand the
C + 1C t eat . pi 57 514 15. The
ﬁ\#&& BIL% ﬁﬁ?aéyéégﬂﬁggpeﬁﬁéh?ﬁé\ge&adj usting plate
520 of Wihert ehpewafer ¥ ddjamtriad) frovint abdote £he film forming
unit blocks B4, 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
520 of the temperature adjusting unit 500 of the unit block for
forming a second film to adjust the temperature of the wafer
precisely to 23°C + 0.2°C. Since the temperature of the wafer
W can be adjusted (cooled) stepwise, time necessary for
temperature adjustment (cooling time) can be reduced.
The temperature of the first temperature adjusting plate
510 of the temperature adjusting unit 500 is adjusted to adjust
the temperature of the wafer W to 23°C + 1°C by the heat pipes



10

15

20

25

30

35

adjusted to adjust the tenperature of the wafer Wto
23C + 0.2C by circulating the tenperature adjusting
liquid through 5 the second tenperature adjusting
plate 520. Since the tenperature adjusting liquidis
not circulated through the pgssage 521 during the
tenperature adj ustnent of the first tenperature

ustln | ate 510, the tenperature of the first

CE glﬁdj udthengdesnaesaBare e the asgen@dtemperature

adjéﬂ%t.n PR MR ShsErAf BRI R 500 i
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SRR St doRRar B e Bt pprErdf S UsRbd Bagig in the
tpassag(auséladj sonsgqpently, 26 bef]rrt;dmaitleneeoatthe second

nst 0 e oQlin it.. 25
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réoese'dot Varynprove the throughput, each uni t bl ock
needs f h ' .yni t 4P) . Si uc ne
can be 'ﬁgél tﬁ%’éﬁ&'?ﬁe f%'&gﬁghaut 0 rhl%thefgmperature
i agjustédg glatet BiPeanduttee adicostd lhgmmertatﬂ@e agwiteng plate

[ i e f.irst te rature adjustin
5 b Eng' tatnptY@ndle ARISshibgnhalie PO & shiiehent B8 tnat
cof rtjnimgomﬁciﬁmrplate 50theaosbkng agiMC@L)V\slhelvm BIQ Fig. 1.
t on,t.Q t Jirst, e r r ] UST.1.N .at e
S50y Betheh b fibicks“FREY DecRob el RiBh fady gooling
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5

(FENY, GBI g, B $e Tl eriReraWAe G fistind Spiate
fS?.ﬁt otfenlmermmrperaﬁyustadgjqﬁlageuﬁm 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
two or more first temperature adjusting plates 510 in a vertical
arrangement. Since the carrying mechanism 530 transfers a
wafer W held thereon to the first temperature adjusting plate
510 by moving downward past the temperature adjusting plate
510, any mechanism corresponding to the lifting mechanism for
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can be installed in a space having a small vertica

di mension and hence a plurality of first tenperature
adjusting plates 510 5 can be easily installed in a
vertically layered arrangenent in a space not having

a very big vertical dinmensiogg The support pins 506

are noved vertically to place a wafer Won and to

pick up the sane fromthe second tenperature

adgrisealhy rpbuing 3he. sapeoet pies tohtraswdendheowafer W is not

t e pd] ing uplak; :
SRS PLIS 0 Mk esC R TIRE LS gRlatRaate s10
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524n e dmsibg dnstalkbég imdjauseeticaly tyrered laerasgement in a
tenperatyre_of the wafer. Wcan be ' so t hat
iR Al Bafling A yBPY HiooveMedoaBEiBIge. The vat er w
ifs veryThTan'sEpu)mrttbméi$(mafarm' ngoyedcesesticallgblte tpbace a
orma filmhavin hi. intr rf ung formy.
AerBtons et At Popufl, o 3P iR phrafh " | second
%mlﬂ?atutmelfxﬁmetmg t pbatef &20V i n Bhheeefore,i ¢he second
proved that the tenperatur f th fer
Pfshaiesh tite ABustied HatEL50: md¥ 48, Bredt Ml dne wafer
uw faﬂ’idﬁhanbe Mﬂ@mertgmdwﬁte\n?berawmmijedtmg 31&tey520 can
t he .hegat,i ng prqcess,on the first te rat ur
ptisiscig By ard 6o the, terpperabure A S SetlpRieral mark, of the
fﬂ/lfrarféngvv?ni Sifiee fhe ftgmrbergat&repmt tloei secohdmtemperature
wal,er (0] S cted . ,to I mmersipon XPOSUr e na e
Beflstng PR P AR BR etiratetf adii el And helte the
bt@ﬁ?ﬁfer%utfe_ B?fi mhéeglobafsri chhemxihé aradjosbed SSo that
o[ _the ecl uni t.. bl oc 6. T [ ot ' .
Plemberadlre fistHBUiSn Y e’ shrfRoe oo iR cheler i is very
f uhifdremtaevidfrarfodhpingc pssedsys dbteets formeapibbnrieaving a
nﬁgabe nsta%led i n agé.one of filmformng wunit
bNbRdNERSY FREE YRIFQERIDF in the auxiliary bl ock S5,
t he EEg(Itiltmﬁgjhllslieprfirshﬁt@ﬁ%émytareBadjciga'g«gl qﬁraiteg 510 is
uni t or __ cl eani t he .waf.er . pracess
RSO E, Eonbe o4oERT (el 168, 1 15y rNEdofhat the
t bempertatolrecst thel wafeB6Wofcarnde @djastednp B3Rk 621°C in
;g%f:ifes?ggfpfry: gg P&L‘_ﬂ?‘ég{ef al‘JCnelfc?rlr’%lctky Sg’yo'ketefb?ngg 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
unit blocks B3 to B5 instead of in the auxiliary block S5, the
DEV layer B1 or the DEV layer B2. The cleaning unit 403 for
cleaning the wafer processed by the immersion exposure may
be installed in any one of the unit blocks Bl to B6 of the
processing block S2 instead of in the interface block S3 or the



What is clainmed is: 1. A coating and devel opi ng system
conprising: a carrier handling block for receiving a
substrate carried thereto by a carrier; a processing
bl ock for processing a substrate transferred thereto
fromthe carrier handling bldck to formfilns
including a resist filmon the substrate; an

[ o or carrying a substrate to an
egggg%gﬁﬁbgéggg;' receiving a substrate processed by

t he exposure system and returning the substrate to
the processing block to subject the substrate to a
devel opi ng process and to transfer the substrate
processed by the devel oping process to the carrier
handl i ng bl ock; wherein a) the processing block is
provided with a plurality of film formng unit bl ocks
stacked up in layers and a devel oping unit block put
on the filmformng unit bl ocks, b) the plurality of
filmformng unit blocks stacked up in layers include
a liquid resist applying unit block for applying a
liquid resist to a substrate, a |iquid-processing unit
bl ock for applying a chem cal solution for form ng an
antireflection filmto a substrate before the liquid
resist is applied to a substrate, and a

I i qui d-processing unit block for applying a chem ca
solution for formng an antireflection filmto a
substrate after the liquid resist has been applied to
the substrate; and c) each of the unit bl ocks includes
a liquid-processing unit for applying a chenica
solution to a substrate, a heating wunit for heating a
substrate, a cooling unit for cooling a substrate,
and a carrying neans for carrying a substrate from
one to another of the Iiquid-processing units, the
heating unit and the cooling unit. 2. The coating and
devel opi ng system according to claim1 further
conprising a cooling unit for cooling a substrate. 3.
The coating and devel opi ng system according to claim
1 further conprising: carrying recipes specifying
substrate carrying paths in the wunit blocks; and 61



a node selecting nmeans for selecting one of a first
carrying node in which a substrate is carried to al
the unit blocks, a second carrying node in which a
substrate is carried to a liquid resist applying unit
bl ock, a |iquid-processing uagt' bl ock for form ng an
antireflection filmbefore t liquid resist is
applied to a substrate and a devel opi ng unit bl ock for
carryi Mghabut cdaiteed igpi ng process, and a third
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for forming an antireflection film to a substrate after the liquid

resist has been applied to the substrate; and

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, a cooling unit for cooling a
substrate, and a carrying means for carrying a substrate from
one to another of the liquid-processing units, the heating unit
and the cooling unit.

2. The coating and developing system according to
claim 1 further comprising a cooling unit for cooling a substrate.

3. The coating and developing system according to
claim 1 further comprising:

carrying recipes specifying substrate carrying paths in the
unit blocks; and



interface block transfer stage via which a substrate
is carried between the interface block and the
processi ng block. 7. The coating and devel opi ng system
according to claim1l1, wherein the |iquid-processing
unit included in the film f@fmng unit block has a
plurality of laterally arranged substrate holding
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a first substrate transfer means for carrying a substrate
from one to another of the first delivery stages; and
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a second substrate carrying means for carrying a
substrate from one to another of the second delivery stages.

5 The coating and developing system according to claim
4, wherein the first transfer stage group includes a transfer
stage, for the carrier handling block, via which a substrate is
carried between the carrier handling block and the processing
block.

6. The coating and developing system according to
claim 4, wherein the second transfer stage group includes an
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developed film, a particle counting device for counting particles
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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,



unit for cleaning a substrate after imrersion exposure
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14, The coating and developing system according to
claim 1, wherein the exposure system forms a liquid layer on a
surface of a substrate for immersion exposure, and the _
developing unit block for carrying out a developing process is
provided with a protective film removing unit for removing a
water-repellent protective film.formed on the resist film.

15. The coating and developing system according to
claim 10 further comprising a film forming unit .block, for
formihg a water-repellent protective film on the resist film
formed on the substrate, placed on the plural|ty of stacked film
forming unit blocks, .

16. The coating and developing system according to
claim 1, wherein the exposure system forms a quuid layer on a
surface of a substrate for immersion exposure, and a cleaning



bl ock put on the filmformng unit blocks, b) the
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20. A coating and developing method to be carried out
by a coating and developing system comprising:

a carrier handling block for receiving a substrate carried
thereto by a carrier;

a processing block for processing a substrate transferred
thereto from the carrier handling 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
handling block; wherein

a) the processing block is provided with a plurality of film
forming unit blocks stacked up in layers and a developing unit



the substrate to a devel opi ng process and to transfer
the substrate processed by the devel opi ng process to
the carrier handling block; wherein a) the processing
block is provided with a plurality of film form ng
unit bl ocks stacked up in I ggers and a devel opi ng unit
bl ock put on the filmformng unit blocks, b) the
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by the fulm formlng unit block other than that formed the resist
film; and

subjecting the substrate coated with the resist 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.

21. A coating and developing method to be carried out by
a coating and developing system comprising: ‘

a carrier handling block for receiving a substrate carried
thereto by a carrier;

a processing block for processing a substrate transferred
thereto from the carrier handling 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
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the substrate to a developing process and to transfer the
substrate processed by the developing process to the carrier
handling 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 and a liquid-processing unit block for
applying a chemical solution for forming an antireflection film;
and

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;
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 film forming unit blocks, a second
carrying mode in which a substrate is carried to the liquid resist
applying unit block and to a liquid-processing unit block for
forming .an antireflection 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 a substrate and to the liquid-processing unit
block for applying a chemical solution for forming an
antireflection film to a substrate after the liguid 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

subjecting the substrate coated with the films and
processed by an exposure process to a developing process by a
developing unit block in a layer other than layers including the
plurality of film forming unit blocks. |



