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COATI NG AND DEVELOPI NG SYSTEM AND COATI NG Aﬁm‘mmwmmm"m
DEVELOPI' NG METHOD BACKGROUND OF THE | NVENTI

of the Invention The present invention relates toisaes
coating and developing syStemfor applying a liquid
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system 1 e waf er
apr%%gggqaﬁ@em &rp{nmg Svistem bunt by combining an exposure

system with a coating and developing system. Fig 23 shows a
known resist pattern forming system of this type disclosed in,
for example, Patent document 1. Referring to Fig. 23, a carrier
10 holding a plurality of wafefs W is delivered onto a carrier
stage 11 installed in a carrier handiing block IA, 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 instalied 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 ﬂim 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 déveloping unit 13B
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bei ng subjected to an exposure process. A devel opi ng
unit 13B 111111211 IIIMIMIMITT T ~~~~till *@00002* 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. 23 are shelf units
st | t g t Cc f by .a
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schedul e _are, originally I ex, uci’ng a
h atip 9 t and ghegcoolmg unltnpprocesses wafers of dlfferer%t

lots under different processing conditions. In such a case, a
complex carrying program must be prepared for each type of
the resist film when the coating unit, the heating unit and the
cooling unit are installed in the same. processing block because |

N _the different types of resist films are formed by using different

30

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
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.program for each of desired resist filns is Ver'y
conpl ex and troubl esone and such work is practically
i mpossi bl e. 35 Wien nany units including the coating
unit, the heating wunit and the cooling unit are
installed in the same processing 3 bl ock, the
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the invention are defined i'n the dep
means IS mentioned in Patent document 2, nothlng s mentioned
in Patent document 2 about improving carrying efficiency and
mcreasung the degree of freedom of carrying route selection.
. Patent document 1: JP 2004-193597 A

Patent document 2: lpn. Pat. No'. 3337677

SUMMARY OF THE INVENTION
The invention is defined in the independent claims. Some
optional features of the invention are defined in the dependent
claims.  Apparatus disclosed herein provide techniques for
forming antireflection films over and under a resist film, capable
of reducing necessary space, of increasing the degree of
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claims. Apparatus disclosed herein provide techni ques
for formng antireflection filns over and under a
resist film capable 35 of reduci ng necessary space,
of increasing the degree o4 4 freedomof carrying
route selection and of highly efficiently carrying a
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resistiisgapplied to the substrate, and a liquid- processing unit

'block_for applying a chemical -solution for forming an

antirefiection film to a substrate after the liguid resist has been
applied to the substrate; and c) each of the unit blocks includes
a liquid-processing unit for applying a chemital 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, the heating unit and the cooling unit.
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5 Each of the unit bl ocks may include a cooling unit
for cooling a substrate. The coating and devel opi ng
system may further include 5 carrying recipes
specifying substrate carrying paths in the unit
bl ocks; and a node sel ecting neans for selecting one
of a first carrying node in which a substrate is
carried to all the unit blocks, a second carrying
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transfer stage group of second transfer stages stacked up in
layers and disposed on the side of the interface block to receive
a substrate from and deliver a substrate to the carrying means of
each unit block; a first substrate transfer means 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
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6 which a subsfrate ié carried between the interface

bl ock and the processing block. The |iquid-processing

unit included in the filmformng unit block may have

a plurality of laterally qaranged substrate holding 5

devices, respectively for holding a plurality of
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substrate, a splash-back detecting device, a defect detecting
device for detecting defects in the surface of a substrate, a scum
detecting device for detecting residual resist remaining on a
substrate processed by a developing process, a defect detecting
device for detecting defects caused by a liquid resist applying.
process and/or a developing process, a line width measuring
device for measuring lines of a patterned resist film formed on a
substrate, and a register examining device for examining the
register of a photomask on a substrate after an exposure
process. When the exposure system forms a liquid layer on the

surface of a substrate for immersion exposure, the functional
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~ bl ocks of the coating and

surface of a substrate for imrersion exposure, the

functional 7 wunit of the auxiliary block my be a

cleaning unit for cleaning a substrate processed by

I mrer si on exposure. The plyral ity of filmformng unit
devel opi ng system may be
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adjustin
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ustlng uni t I ncl ude a
The rst trans er stage group may be provided with a

temperature adJustlng 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

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 may include 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
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35 tenperature adjusting plate for supporting, for
exanple, a substrate heated by a heating unit and for
roughly adjusting the tenperature of the substrate to
a first tenperature, and ag8 second tenperature
adjusting plate for suppor§| ng a substrate and for
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substT at e 8 pro es i ng onit b1 Bk "¥ of
S&Qﬁrsﬁtﬁq%&!ﬁl@m EQa[thes'tﬂLUﬂl A5iston PPHMG rgnisirblock and to
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on the substrate %y 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 biocks.

The plurality of stacked film forming unit blocks may
include a resist film forming unit block for forming a resist film
on a substrate, an antireflection film forming wunit 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
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include a resist fil mfo.r'rri ng unit block for formng a
resist film on a substrate, an antireflection film
forming unit block for 35 formng an antireflection
filmon asubstrate before g resist film is fornmed on
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blocks may be used for carrying a substrate between the unit
blocks on different layers, the carrying system may be S|mple
and a carrying program can be easily simplified.

 Since the plurality of film forming devices for'forming
films on a substrate may be disposed in the comrhon 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 OF THE DRAWINGS
Fig. 1 is a schematic plan view of a coating and
developing system in a first embodiment according to the
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processi ng at nosphere, and a tenperature control
systemand a chem cal solution applying nozzle can be
used by all the film form ng devices. BRI EF

DESCRI PTI ON OF THE DRAWNGS 35 Fig. .1 is a schematic
pl an view of a coating and dével oping systemin a
first enbodi nent according to the 10 present

[ 0 2 is a schematic perspective view of
@P’e%r{gt ilrhvé:ﬁtggn "devel opi ng system shown in Fig. 1;

Fig. 3 Fig. aZssmamemaem penspestide eievadi theofoatiag and
e system shown in Fig. 1; Fig.

4d§‘28a dggps%%%%eb\%&é%gm *igf ﬁ]l'm form ng unit, shelf

uni ts éfid.a3cdsr @ ngcliemiatec i pettided|i siddeet@adtiog of the

and vel opi n stems n g. 5is a

W%’Hsse‘?%@ clq\gg]lscpfmgh%y§ fsm‘f"tns”?a%ghé'coatl ng 10

and deviEgop4 nig aypéeﬂpsmwe vievri ¢f alfilf Qforﬁnh@ anit, shelf

sect.ional  side e

evatio an.inte ce bI
i M| tGded I n & h&aEB\\éﬂégHQNbc%ev'éFB‘kd%g é?st rﬁ sRBAHNgn and
Edﬁgvilbpmﬁi gyégtdem g}tqsam irprag. gi;de gl evation of unit

i.n coat.i n eve .
ohown 1 Fi0% 81985 'ilen ER1808H0 M9gF Yaecstel 0o &ibE Gonting
eagﬂ’gd@v@lfopﬁﬁgl gry@utre‘rat:%o\ahmn rmé@ uded in the Cg?tl ng
an ev n ste : S. a
9( b) ar pé '%n F@ﬁpé’rﬂfﬁas'ld&@'?géﬂﬁél °fs Etlr!)tﬁfci}ace block
Vnr&}l\udedS@ﬁClﬁeVa&ia’c,lngfar@dfdé\félb‘pﬁﬁg@/sbt@nﬁ smhdﬁdﬂgﬂ 1;
20 the t7| ng and devel o stem shown H‘\y
Fig. 1 %Iaaﬁe§ hELT 'Qet:@ Yagoanal dHvié Blcﬂé included
sustnmcoatmgsm@@bmb@dhgwst@w@%wa .tnOthhe1
present _i nventi on; |l an vi ew of coat.i ng

D GevEIGorB 1S SVASTSREGHY e Vi B b SeaRBRLe &f o dnhgrface

t@rr&hmcﬂuewﬂnltn\eeabaarmg aﬁdFdﬁvel%J 8y8eEh1 QRBWwn in Fig.
de el evation of the coating and e el opi ng system

F g. 13 is a sectional view of an auxiliary bl ock

i ncl udegigs. ng(hge éﬁdt QIQB)aBE’e dévfla?rpl\vll@\@ya?h@%t pitegitudinal

from.t he, si.de of 1c (%e
sectional view, respec ive y,

?m forming unit included in
the coating and developing system shown in Fig. 1;

| Fig. .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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30 Figs 14(a) and 14(b) are a longitudinal sectiona
view and a plan view, respectively, of a protective
filmrenoving unit included in the coating and
devel opi ng system Figs 15(a) and 15(b) are views of
assi stance in explaining a clieaning nethod to be
carried out by a cleaning unlt |ncluded 35 in the

coatj ng. and devel gpi ng s S. and 16(b ,
Coeh|BiE0 or “CeEiRanSte d o B cartien ath| éos nijeaning
nghRothdiaded itREhé b RUig BH@ @é\ﬁ@@'pﬂgg Wﬁt’énﬁnd uded
in the coatj ng and deve] opqug system Fi

e?d

a
pl an vile@ ot 7 dScdAIPAGVIEYY RiRG §98t@%Ye|i0rplé\9 system
feUBt fb FROSHBYY i nde 60 ra‘étBGdh@g ttBetWé ?ﬁ’@@b nit NKERNtRSY ;

5 Fig. 18 is a_ sectional sjde elevation of the coating
and debi@-opBnds sy siegHomal sidg péevatien: phidie Gaating and

ad@{,@ g9y Bt@ek included in the coating and
devel %Sé gd] stem'taken fromthe side of an interface

bl ock; Hi@-F1§.is28 sectionshyiiewdiofiad pesesshg blosk bicluded
P ahghiv e X

RS 019 LRI LSO BR T 840 of o

plf!at@rf/a@@vbéﬂé a perspective view, respectlvel y, of a

t enper af:‘ﬁ epdidid Il&rgr? H:?gtl Ebf‘@éﬁg%’nélnvué\neoF%attbPﬁperatu re
and developi ng syste I's a sectional

epditasling wnitakyilydadda the ce)qﬂuagram@ develpajnatsystem;
conpone 0 t e

[ ngTI)udl ﬁF a tﬁé&‘eréth%rzef %tel %gﬁﬁénr?wl@g‘, ?{—@ eampzeé'spectlve
avigwn respecivelyprafon taemmeratuumg adeSGQGeU@p’i rgcluded in

S %Cé\r\;ég . W Sem conduct or
Ylﬁé%aztgﬁgéﬁ'\:% er rrler bf ock 25 S2: Processing
bl ock  Bi. 122 ei¥ azeskriional ssidexgbevatiosy ofemssstance in
AUXbhAiHiNgP! 88K 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.

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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Al to A5: Main arns 30 B: Interface arm C. Transfer
armDl: First transfer arm D2: Second transfer arm
E: Third transfer arm 35 F1, F2: Fourth transfer arns
31: Coating unit 12 32: Developing unit 33: First
antireflection filmformng uh2t 34: Second
antireflection filmformng unit 6: Control unit 5

7151 ' A 72: Ceaning unit 401: Protective
f%’?m @%?%?%%W'{ 402: Protective filmrenoving unit
4063: K]Ireara'ntyeﬂécttid@ fHe0: fonm@r ahitr e adj usting ugi t
5 Lrst te | ate, 520: Secon

emperarang SHFEERRESS BE AN R Rtk o Tre
PBERE&RE@IED,B@I MENTS 15 A coating and devel opi ng
systemin a.first. enbodi nent according to the present
hdertiaed

1D Waltgescribed. Fig. 1 is a schemtic

pi7an @leaniolfg antoati ng and devel opi ng systemin a
first gn‘oodl ment ac&ordi,na to . the present invention to
e r

b8 0dsefrobactive dUm fopRiPBr¥NHor ni ng system Fig. 2 is
34@®eMt&ta%nﬂmmgﬁ*iF¢vmgg¢m of thehcoail ng and
Opi Ng sys an ig is a schematic
g\éﬁ ﬁé?ggl'{ﬂe rTtvatl on of the coating -and
de-smj Oweﬁmémhﬁ-‘@aaﬁ%@@?\tum and devel opi ng system
carrier handlin ock S1 for receiving a

cl%c;sqad FErsttesppemetyg gph‘é“'ﬂ@rp@@npl e, thirteen
V&G S SAE o TEd ih érla%?éaédﬁ%st?@ Fdtsendi ng. the sane

out, a processi ng bl ock S2 "i ncl uding, for exanple,
flve vertically arranged unit blocks 131 to B5, and an

interf acaeg@nkpﬁbwﬂmemespkemr@i@m SBODEMMeTEEed
to the Interface ogk S?
A coating and eveloping system in a first embodiment
according to the present invention will be described. Fig. 1 is a

schematic plan view of a coating and developing system in a

first embodiment according to the present invention to be used
as a resist pattern forming system, Fig. 2 is a schematic
perspective view of the coating and developing system and Fig.
3 is a schematic sectional side elevation of the coating and
developing system. The coating and developing system has a
carrier 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 carrier handling block S1 has a carrier support
table 30 21 capable of supporting a plurality of
carriers 20 thereon, gates 22 forned in a wall behind
the carrier support table 21, and a transfer armC
capabl e of extending through the gate 22 to the
carrler 20 to take out the wafer Wfromthe carrier

The transfer armCijs le to nove in horizon
SPrangeaLlna ey Gidwalsh &7 ol see i Anfithammah dransfer
vetdgeaITRS1 s TRBR tand RS 3 nof didmgthioek parallel to a

' ' in which the carr s 20 are 1 arranged to

Carrs L BBeLrdrettinah bk S Sibimandad: bin; 69ema %24 is

stegeeci®Slio TRE2haak S tha Wrrerblr@mﬁlﬁig BF Bek S1. 1In
gocessrgggblock S2 surrounded g a casing 2

RIQEESS i nBeb logk iSet lﬁl&quieﬁga first unit
bbostk séiirrst DEV Ib?'é)@?%'r”&ﬂ*r |rﬁ§‘eodi’t' %Cﬁﬁ%ﬂ& bﬁ%‘f‘ocess

S2 includes a first unit bl ock
f 8r SESPPYi H@l‘buh'ogkdése%@dn@ d@a@g) B3 éercmrumg out a

b f a g
ocsSEETT RS U8 W NPT Dyer) g3 o
fSP”\GQrgrgpggafblﬁ”té'rﬁfé%ti'i)@fﬁl@@tf(ﬁﬁnmg Aroeessni@r forming a
PEEeERE hAKirkAkEkith ilkd P%dre%ltfﬁ{(rhe%%rth' it block

t

°ﬁ8bar? %Yeéé':‘))s/%lf%ﬁtcadrwﬂﬂr|0thrngs||l@tJl(hp’ﬁlsﬁtngppﬂ‘blmwocess

apfhda 4| fl‘ffh udhit bbedk (fﬁ?f T 3¥ge}) BRSS ofrorcac;afr¥k1ﬁ9%°8ht an

an ant ireflection fil rm ng process for

f ppgireflagtions | BUDi oformiRgundeocere r éer stfarming The first
d v [

Uﬁ\'ll’\\glrr*glfllflfétfohiﬁﬂg? gtéﬂéepﬁt?e’l)g\/@f{taﬂ% E@Eagg QIB?Iocks B1 to

dBvel H rRyrr@maedh| verdcallve upeardyir g8t aerdercor The DEV

| Pé/yeérsBﬁla%‘rlrd B BEE Havel &?ngrﬁlt'BI@cﬁ(gr r@l‘ﬂ?'ﬁﬂqﬁ fayer B3,

e construction o to th
u%hﬁ ngcBaBe(tlﬁﬂ apd phecR&TB1aversBy wirel fibe forming unit
desecikded. The unit bl ocks 131 to B5 are provi ded

Wth maip arns to A5, respectivel
ini { bl SBRSCABSTRUS RN 16 BFoviteidtadthie 87th unit block B (the

| biieitigs 1B PoEs B 319 w'm the fd%.rsc'f‘med" NerHe Qh?‘t‘ Bﬂicks Bl to BS
solution to the wafer W heating unit and ng

uRf€ PERVI W'ﬁﬁ‘ Juein %mr%ét%rﬁSarf@SdleCZB/@iNst Each of

t tl@étmﬂ!tblek@fﬁlatQﬂB@Sf IsebrévFHéU:‘?r‘Fr%hté’ IRfuiE Qrgggséﬁwg unit
t-t- h H-gui-d- erecessr—ng -Yntt~ - The -pai-parns Al -t o=
gara yrng a chemrcal ution to the wafer W, _a heating unit

and a coolrng unrt f—r carryrng “out a pretreatment and—a—

post-treatment before and after 3 process to be carried out by

'qu?pm Cessig—unit—The—main—arms™ A1™ to T AS T 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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excl usive carrying nmeans A for carrying the wafer W
fromone to another of the |iquid-processing units,

the heating units and the cooling units. 30 The unit

bl ocks Bl to B5 are the sanme in the |ayout of the

I'i quid-processing unit, the hgating unit, the cooling

unit, and the main armA; that is, the centers of

spin chucks for holding the wafer Wof the

| i qui d-pRecesEh ngyeri B4 éh@Wmlghdﬂg 1hen%eheedesombed by
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eg?cén pﬁg'. ew%ués an&l)aﬁl §/I$%eﬁt$%'5 ﬂéaﬁ' Offztlﬁ%n&ﬁ?ts the
| agerieBha digg tihle ckeSgt andfthe mntmcédylarck%3 The wafer

o Fr PR Rp b Pt 4 ik R erface bl ock ss.

The waf &r chhlsgcalmlitecBln hbenely, ryd ngai@epridtesding unit,

PEov R Wik S iR oy Yt it 0By Fe o B the water

cmathl reg rebestwéitrer is \dlspoaedesnslthé Iﬁlgh't-Sﬁah@mlﬂed anviewed.

oL % ol i, Gt Bohayirta ey &, naf Sk garrving

Rare&aRl. of Eah wfi thdl vaks biscks ols gedvidiéd wWoth four shelf

SHrk b2 s S VR8RS B 8 e e

uof tthelgarging/3a eawl FUﬂ helve bkelfi ugitiys, am U3 and U4

ked in [ayers.
p?'%g %%hﬁ. l‘éﬁ ea???]'én n& NIk e?P%lbee‘i oM dﬁdlayers
aDifferehe p\:étfc&rss\Mgsunlit@:éeBetﬂfgbmrtdWEtt“Qorwam :N’Hl’s'eﬁl'e and
Béf r tht gﬁ%&ege%l ﬁsndqg% s%%&?y&}gﬂé %92 u%lt( 91 by a
cprétﬂaatadenhmugia pbet«taeaym@dtaaea stBil:ktaHuap% rfor example
ts arti s froatin
Zg‘imc'b%f ry?ﬂéggﬁgfg 3¢ ”Eb‘?aﬂ%iﬁﬁrgu fnh e carrying area
decébsusngeumaltcatfeaﬂr byathgsegunitls theredued remttidas floating

nclude cooling units (COL4)
aﬂ‘?'t %J uéé)tl ngbr%'aéapg:}p I r

for a erature of the wafer Wto a
pr edet eFat nedatepissr bbhear proeéssiegpphiys nfpra daquylur@ out the

fg%f‘rteatt?nén? %%d’vagﬁé ‘g’;!o&eéﬁééﬁn%w LSl c%%llllnegd units

reb
(CoL4) for adJustlng the temperature of the wafer W to a

predetermined temperature before applying a liquid resist to 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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unit for heating the wafer Wafter coating a surface

-of the wafer Wwith the liquid resist, a

hydr ophobicity inparting unit (ADH) for enhancing the
adhesion of the liquid resist to the wafer W and a

waf er edge exposure device (WgE) for 30 sel ectively
exposing only a peripheral part of the wafer Was

shown in Figs. 4 and 5. The processing units, such as

t hato c@dd ngadrieds eabLHf dite t Peoressing vesse! (SHr4) The
an q?ﬁ%h1 g S e c y. -
'Hﬁ?qﬁ' cesgfﬁg gggégﬁzhglLﬁgﬁe%gﬁgg_gggugﬁgn5¥v£§r W In an
| SY¥DS iatreaspheret hd hehdyrdionhobicite impadé e waitl may be

f o : _ . |
RN SOE MO ER R il BRSSPSR SR SRR,
Wi s carlfiedab arm Admperatasetn dine carnyHeg area R1. The
; | g ; .
e a8 K2 T8 oo dab [ %, DEPRARERE WafdIoRl, 1o gne to
hyahatfteoboitthe iprpaessing wmits nefy flor ekaoipldedthe shsif units
, - ; M
mth Yo, W o B it A0 et aiegus dBs. The
manaiar ardy A4 isapabivebéé icarhigriingntale dieéeriomsf eod vertical

oafirbfaoRsndS hifpblf R G TR v Bhst [Sfpaxeble along
Smhegrrgaz_sh;elf iunittsalLJS _a:}d U|6 Then mile? _armA4 is
v et chao L' S keI WRURT S FRLGRE HRndling block
n”gﬁ/hblt@f atlhmwg_arrhiﬁwg{-ari)des.Rll\éﬁsncal fiasste%’:traﬁsfiﬁ rwr i R2. As
aratiodi®i 8 ld T ¢ B L RS She RyniR US fa viispfst in the
Fitgansferadted, RRhseucthdhatuthig ttﬁnSﬁardhsmn@engnth@&Rhfﬁn arm
t t t t . n
R 2 UE A gl 1R SRY BRiCHE o B firimFranster
Usarm Dilr,snameilysfa!rfirshrhrafb_]sfeltwanelay;s,a‘sfd'rsﬂosadarisfthe first
p a .

deransel EGhRT g Pty bhe! wakfW fh BRE7 g eive the
fLw:a!ffeBgNsﬂnem_tbai?:heJ_Eﬁaurgm L_Rtﬁferri ng to {:i g. 3, the

e . ) . .
:t ages T%é&é#m/\% t?i E'\sq ?‘r gﬁngfég?érg?léa];ﬂsb$R§t2P?§%§éd with two
fificst tramsfesr stkageesTRRE3, twowfifstr sransfarstbages agRS2, two

e ifhnttl chiabs A0S, g pEE, AARSISF BB 5 anc
W tworfitdtetramstiér shagesS RS Seadpedtively for the unit blocks B1
to B5 to transfer the wafers W from the shelf unit U5 to each of
the main arms Al+to AS and to transfer the wafers W reversely.
Thus a first transfer stage group is formed by stacking up first
transfer stages in Iayérs. 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 TRS5. 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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25 the main arns Al to A5 and to transfer the mafers VV
reversely. Thus a first transfer stage group is
formed by stacking up first transfer stages in

| ayers. The first transfer armDl is novable in

hori zontal directions and vedfical directions to
transfer the wafer Wto and to receive the wafer from

f f
S0 THSSF! L3y PG SARORRTEA I, 178 one
tpraxtsa‘ssungttdgek SRy dihe heamszﬁes;tamm €. blekramséen stages
t i I k h
RS CepReidnd §F (rimsrRE St 4aes cfot L ddirfer *lnding
thlankf &1 stredjemalRide apiacersSancbhe e§peindinid blatisf@i. The
|
SURBERe! SioBBs, TRE SY, BRVSHHI%GH, 4R, Shp, Fnsrer stoae
tTRﬁ&fansTagie’Bl nTR$ be l]'zl'tledtfroemsrberst k f&ﬁring{/vblgeszvﬁmwv from
NS n ns errln wa (0] e
e, LTS sh i 46 B o i Bi8Ek 82 (o
grants;]em l@tagesreaTRSOHtcgwwmrtcm thet rmfacesbttg:ds S3, of
I e carrier
(e kBTG atea KD g seepridirSas@iiatey RS, ggF@%feemng to
?2%— Flﬂ@h%@we]méir}lew?ﬂé dllfsgotseainﬁ‘tf ﬁheSltr%agﬁf\e/\';F?&baaRﬁ such
e. use (0] ra erri e _wal er I
thak S aPgit s AL torhs #1k e 19 ghTe AceE sy fd he, shelf
angH, U@ntAgy@@tSnd\n tiranisfier Iamrmacmdmmw, S3seabnd beansfer
car i ng. ar,ea CLSB% second tr nsf

M dEsPoedg tHE SERand ERRSTRr Brep RO dpsiplar the
| Waiﬂae Wrtangher tareseRde shehwaliet W feomaitheagel fAinitoU6.

A5 are able to i n_access to, the shelf nit
second ??kﬁﬁf Ef?nflﬂ? af®d,, g i"@céﬁ'@l r‘éﬂ%thZ‘}6Ahas two
@ie@§ndlﬁ'a¢hls$@ﬂ$,€tdges TR@GZGBWOdSé(tm@ftﬂ'ﬁn@feﬁ JRAgles TRS7,

iver t an ecei ve the .

fuh BredBettisTer Bh9o88 “FRRA - Bl So ARk trghslir stages
frgg\(ss?r}lehfd tlwiots%ﬁorl‘ﬂdStrftaws_fese¢agds'tTmS$0ere§[begl69ely for the

segon nsfer stages TR nd .

¢ PERs Lot BE26 mBart eign Sl ofite ek, o} "BoREEB spgy unit
abd twoeses wfdthe amsinrashzgdd TRIAD asfe$bectmvlebyo¢los B1 to
t unj t bl cks Bl BS to transfer WIr

LBS A4 £ O f e e et ot ReVRErSSar me S 1 8 ABCond
otratr’mfeunlstagéo@mulﬁllst cforB5edm¢byt cstackins§erup hehe second

fer Wreversel Thu I u

B lsr rtag e U BYS,” TR SRes e AR R erE) 18F L8 Bable
I ml laaalzanté'h&jlfembnsr anglf arerdical Ddirectiovaltice 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
TRSS5 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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in horizontal directions and vertical directions to
transfer the 25 wafer Wto and to receive the wafer
fromeach of the second transfer stages TRS6 to
TRS10. The wafer Wis transferred .fromthe second
transfer arm D2 to each of tHe second transfer = stages
TRS6 to TRS10 and is transferred reversely. The second

rfjéf%rﬂé[w‘éé e . gsaﬁépﬁ.b' i fS“RVSRHeW?WQYHJEHEﬂJWnits U1
irections and verti cal I rections. The wafer can
e Wpt tadken Ifyom rthasfsideedf tieugirrging afea 1 firldie DEV

f TRSL &0 JRS T h
!B et L 4By sl e aea
whith uteyelsipdoks Wltst 8 2BFost prkedssing i tlee Wwafers Wy by a

4895]2 P g, PEBRRRSL, TS B oy o FENY R gHE sifhar o

thes CObethwe itsh BY7, excepdr enate the BiE)é.layeasdBl. aRidgB% are

b dH B, AIFoTRG il RResh, g Pty cPehEfdliyBatied

pastexpisuneabakingongtitsicidromeatth@reherwafdedV aiftér the

BEVE O R Frdfs Bl T S 8Gsilf i) EoBiing

gnibsl @010 anch€ @I tayrtjasBaheexemppetdtatret bf theVwafer W

hRKEeEaD sty of ' Enel af¥aeifd, Uiifs oBFB Lopily TR foto 2

poedéeatmimged heemgfearatWhef t beatimg wvaiter POSES heen POST2

EfSa SR el Rg" LTES By HiCFERR. FEROWETEr Ph O\t mythe
e Ly e g e

pooto Tk A BT BE af: b2 e Rgths idr apo A2
vatedr thaipvafer Waffeo mWamecles satbithert lnf diegefiopi ngansfer

SHALEATRAD RS 2o PHLTREEE Sk ore iy dfppisty Ftabes TRse

andt TS AHf theedévebtpin@ansfits 323 taydstHERGIrocERSh@ndhits of

- he . ngd _tnansfer stages TRS6 and TRS7, the
g@\%e I"o ||Ing 'giiq]]squug‘]d the processing units of the
shel f Thet §A71 leye5B320s TheoViiGEd ayikh B3 firstpantirdBection

Wi rip R San e aprdlinacn fodhdi fiinBhhehdn fm on

- tyeawadeonW dmy i aeseeonidomntiefidation nfjlinr doeseng process.

The TCT layer B3 is similar to the COT layer Br, except the shelf
units Ul to U4 of the TCT layer 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 antirefiection film forming unit 33
and the processing units of the shelf units Ul to U4. |

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 coT layer B4, except that the
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The TCT layer B3 is simlar to the COTl |ayer Br,

except the shelf wunits UL to W of the TCT | ayer B3

are provided with cooling 25 units COL 3 for cooling

the wafer Wat a predeterm ned tenperature before

subj ecting the waver Wto thegantireflection .film

form ng process and heating units CHP3 for heating the
waf er W processed by the antireflection filmform ng
phetfessits W1t be U€Talayperodgled heitimicooding AhitarCOeS for

DL e 38, 0, o pBE ek P fpure before
$BBPecting fhe svakart W &bl ot iaortifeflectionnfiorgninghproddss and

nd.the pr.oc Lrg.units,of the shelf wnits Ul 4.
Frethed PuPSCRESPOThEot i ik HAer; Wiphr Brodesting the
andfiareW égt ithe ahtireffeatiomdilomiforadings process, and are not

By NIGeRLPRES Bt waler, SA0 el eRPESRHE Hevite Mgt ine main
BeMn | Ay edf Bhei fiftd widiarbloekt BS €a¥rikaysie Bdafeax¥epirom one

 kecpnabanafhionest drafeti SFa0hol Saperthi SECAnd transfer

@rttsg@:sthﬂrmgﬁlte@, tPFpﬁ{rgt La"rftib@fﬂetﬁonsmhecfb'rnggnﬁhatnwfy and
0 e antireri.ec rm.n r S eatl n
GREr R YEfssINGr URLst PESH?%%f&ﬁWﬁf&@r 6gr'ocessi ngg
the 5 vif ehoMByin hl?gﬁ.lntli,fé%tlgcb:fot;]héiﬂélaﬂ’iﬁgﬁhmts CHP3 to
[ S Vi .an val e edge .
RIRE oS, Hoals, REBTaRd PERR Iabteviliad mitfira heating
Lb;lb!:%@?%m?% @y dii g ﬁltbeemath%Wih@omwgs go%@mmfﬂgrarm.
Q e Irs [a er stage , e Ssecon Ianst er
KDoA PIokAH (GATISENPONREET MrDBTWRENOf S g am arm
mtasrﬁﬁ tﬁtéghaﬁﬁi BIPFOGSSSI Eau@néitﬁngf% Uh?t ?ﬂ%%itfs and cools
S wn 1 n 1 J. C 0 . .
1B PRfeunth s &RFA Qrothaueel it GRETSD PRI dnprovided,
%BiZ_eb(%nﬁFté/,i d/gi%hWiat h'yaté‘relabbwd pbalingSplarel aTht_eI_ cooling
cool 1 ng at e serving al,so arr [
GRteRgsh: af dnes A nd S Eus WL e, B am HOST2,
PEB15 aVH apEBRNe doedespandl abe dodlinduanitssigfgltBeurpresent
heats .and cools the wafer W . Each of the cooling.

URMVETEN: to cOLS is provided, for exanple, with a

Wﬁt eL - Cleig, €5l simlvis%esgayeuﬂdfemogéimgace@samsuﬁiﬁtsoby way
t eat | uni t s .to CHPS, _POST1, ,.POST2, B .
O eRBB S or 1 beBHACESSIBIOITI B (ObHTRES oo baR neating
20nitaveCHmN. PEBY. andsh@@SThethayoubolihgt haséts COL, the
pﬁ$8?§5h88i&?'yti%5’é{r’t‘?’%§ 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 between the processing block S2 and the exposure
system S4. In this embodiment, the interface arm B is able to
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of exanple. The processing units are not limted to
the heating wunits CHP, PEB and POST, the cooling
units COL, the hydrophobicity inmparting unit ADH and
the waf er edge exposure 25 device WEE and may i ncl ude
processing units other than tilgose processing units.
The nunber of the processing units are dependent on

pr ocessi ti rres r UI red b rocessin units.
ERpYSule Wzental ér@ el Qi &'0@.% angs S able
%% @um %d)jtoﬁe\&éft”@albhfe?d‘t&c@bf t g ivid Rt wembé@@h of the

|nterface bl

@ﬁcm(aééa Astarestages I&S@ tﬁgTRﬁrér \%ftgne W%fetl\wite}se'%% B1 to
e frodtth %lefbrd& moceqw %9l eftbSAirARAt! Nehe second

exposure s interface armB is a carr in

ste
rﬁéaﬁ§f¢brst¥%9¢§u ﬂi@stﬁqet%fr&sf-?/v CLLd r&tégsgsé@lm%é\ﬁth the

,P\%eﬁfr ngd(ggggj ock S2 and the exposure system $4.
' 0

ment, the interface armB is able to 19
nmove |nTlh©r||ﬂzt6ﬁfaﬂe @rmecBi opay ahe {aimedasodaBetei Gagy the

I
f\ﬁgf%zf\gf @Q/ ér?dtH{]ébl?QOl{hea WEFd Y Cf%rrf":éfﬁcﬁo ?aﬂ'ié( second

second transfer st

Ttmsasf@r Thagest TRES ftprERSMDtofolacbk:khgsqnttobiwes Bl to BS.
t A én#1 4 tlnpéﬁ%g:ﬁsérﬂ rBT Fh@g%qh{'@(ﬁ‘t ’th‘éhgeggﬁﬂngra'snsfer

er stages are st relate
t@gaeniT®Sade DREIW 88e tm@se e evratﬁ e iaterbace block
f§ med so as to carry the wafer Wto and receive the
wafer from each of the second transfer stages TRS6 to
TRSlO ofhel maineanms Al(dckdoBAT)e B fistvi@nsfes arm D1,

f d¢nkh t f
fhecseehad’ Tronaly, Uin' DIE th) TnEgare, ApisErand the

|hqurdw@de|5«sukg $3itsThalmhien baiefdy AeXplainedas) Ast RBown in

4t t d
4 A7 R of kg aples ‘?ﬁesﬁf&é*ﬁ A PLELaE with two
uBlPROVL | 3rme BPilefand eM?)ZapﬁeMV ieh shewiipheralgpast pyf the
| h d
e raf \ﬁ/xme%&elﬁ edf%z'hg%ﬂb : 'a?rr%r 90 198G dv1idn tare aPIe to

support arns peri pheral part o
t rOoveafdividualigeat®ys an a§tﬂopb@3 arhge1besgnd @y2can be

af §r eaB@ut NRertiedi VAxdeably aal ot h]aQﬁsn:nrhﬁM can
R i o

base turne out a ver axl s by
rbeahpnlgomaHannmelcbm djaﬂctmns parallel to the Y—axns along a

Y-axis rail 107 attached to a surface, facing the carrying area R1,
of a table 106 supporting the shelf units Ul to U4, and can be
vertically moved along a vertical rail 108. Thus the support
arms 101 .and 102 can be moved forward, backward,
longitudinally parallel to the Y-axis and 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 controlier 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 controlied by a program.

As shown in Fig. 8 by way of example, the interface arm
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be horizontally noved in directions parallel to the
Y-axis along a Y-axis rail 107 attached to a surface,
facing the carrying area Rl, of a table 106
supporting the shelf units Ul to W4, and can be
vertically noved along a vertpgal rail 108. Thus the
support 25 arns 101 and 102 can be noved forward,

backwar d, ongi udlnaII allel to the Y-axis and .

o T aaray detihuki e cBasd, 2857 Sup b oRrTL 20 5,418 which a
The rvapefatrt adfBhd O afed WO% séaﬂe@rarrsfeersdmrwaéﬁm PO1 is
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B aNE O WAringn nes F WA B BiTie, Dage 2He- sgThe base
f'Z@I iEr aAnspertesd LS 1 Tﬂ$ﬂa t@rﬁR§@3 bYeasesdting mechanism
transfer stages TRS6 to TRS10 and the

| i%fdt fOpr BeYBOnEhahase Ahe %@%ta a@rtks:faltwsnamhe lifting
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contr ol program As shown 1In
e%@nﬁﬁ@eivtehé ewaf%d@ 5o 2achs qfstfpﬁ cﬁﬁcdb’!ﬂ \A}T@HSBEF stages -

of t%%% %I%‘?thﬁe ah ngﬂ\ht006 ich a central part

is seate e support arm 201 is _able
to nove me S8 tiaashec riar @brartCEé hpasecond trapsfepgsm D2
| | m tati

rrecham'@r%pégoyﬁ)eg?rggrtrtaghﬁiléagﬁ@ébﬁg%% ngmq B ébgcept that
veihe diist apesfamarm fPitngnd ath@m(?ﬁﬂ/estraélﬁfﬁtaaﬂm D2 are
al ai | T t

2708 BrEbie, Bouta vetiea| TakS, | MPhe HeBotittiidbirations of
ttﬁhﬁscflraﬁotltafbsfeér@mﬂalD,akhQ 5©C@adr§'l’étﬂfe‘e\ﬁ/aﬁém \Dzoand the

| ar\‘i‘\te?Pacree%?h'Y% kpe é’&ﬁ{tﬁfbllg\ﬁf Bgr% %merleF hﬁ?§ N On the

transfer stages

Theasiisr af |m$taﬁ§tl@m5apﬁﬁ>w%q1@wmemﬁq umhéf er arm
D2 are 'ﬁh@‘&c?eftlhﬂ FPRS3 L uGhi pe Bﬁetfﬁﬁd'e'%kﬁfﬁ(‘je%‘?n ¥dAnection

B, except that first transfer armD
sewbity Fig a /s eThSrﬁQ@ﬁnﬁrémhél fumsaNidedpyilh 4hree coating

Vel s a5 30 df$Prsesi bPaééRPrl‘N 'ao oeksdm I:%h&fessel 300.

flrst transfer armD, the second trans er arm
t hehej pregessiBgadayiEes éOéoﬁpr%OBe@r%Waaa@mdr en arbase 304

noéloﬂlj)"ﬁﬁe %%@% B@suoSfé%e Itnétéalﬁvlﬁ?%@aomded by
the control unit 6. The coating unit 1 be

briefly B@gcqqaié@gudﬁ\é@ﬁﬁe%@lot@ 33 ﬁ@i%mmimr i&onstruction

CoghtindeHBEloRY tRePFOMIiHEId M ide BOMERiAOBE I 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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20 devi ces 301, 302 and 303 placed in a processing
vessel 300. The processing devices 301 to 303 are
arranged on a base 304 along the Y-axis so as to face
the carrying area RlL. The coating devices 301 to 303
are simlar in construction 24nd hence only the
coati ng device 301 MA|| be descri bed by way 25 of

XD, OB, AR R PAORRIEY ie® 10 ror

suetplping ahemmaztosulallthcmstottm coartiveg spéwi celsudk 1306 303

G2l 2% 1hBR RN okl PRy ¥ Fall G extendec

plarakeB®6 tHral Yi-haisvdfedw alrs @pposttidnoon tiiee 8Qtepiside of the

S8 g e A HE; ERnke S0 it BoHIRIT %?eéb%eguter

cod@eof ethd octipe 3100t tafmtbife tduaténg d@XicA 303e alnmismragw be

SR, RGP 5 L LR B P o

Embbdnsuk?mt S&ergdn@musm %@Qutu?m kslselpmyea\o\zeté izl pours a
IS urne \Y) | Ca
HRinAcheSGs B0MGn s SRt Slrdl, Bartar, the Rater w

(slmgpmédsohwrg@rs;{m th&ck@@Br@f @%\dhceg thet clbetﬁﬂﬁ devices
e gi tydi na ved al on e rai

R ABea030a praialy, i hérted, SolldinR S forni rorate 310
tibeheld én ai dheome Hreadb3dd AVt dineercead & ngf ddvd e ating

301 .an position on the outer side of the cup 307
6$e\f' d%@%\ti ng device 303, and can be vertically

movedhkAy ﬁlt:mvulrmt_rreqrmnisslrat?eéahelun tdi she etdpdiwaint of the
e chem cal so n sup nozzl e

iATGseashd NassGt 308" b AR AEFE Y 1 IS dishased qo the
wefteomV halsuppothed priocelsgisgpi ne@he¢k3:6mﬁ of Aeagtés ofn the
t | hg de e 01.t he .
BN RSy o sirehatird @t epy' Predetermined
atieah8i@e ormtkahbyoutherdslcﬁ\ergé tihét Chaﬁl aod devlaan IES of a

er_unit 14|sa ached to the wa. f,_the
PredesBbaliicy HetobPrabh® i Bnaited dRrifiad nitfidity is
aH gyl Sl tdrrotdgah tha tfdbemal it oB mhmtpj (ttuessplrogesssraylvessel
as t rocessing messel. 300

1208 Fod dfn LB el BAMRAS UFECReElT, b cthg pipsessing
diesdedr §60umitt a3pdsitive predmae daghefr than the pressure in
the carrying area R1 in which the main arm A4 operates. Gates
316 through which the wafer W is carried into and carried out of
the processing vessel 300 are formed in a wall, facing the
carrying area R1, of the processing vessel 300. The gates 316

are covered with shutters, respectively.

In the coating unit 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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predeterm ned tenperature and a predeterm ned humdity
is 20 supplied through the filter unit 314 into the
processing vessel 300 in "a down flowto maintain the
interior of the processing vessel 300 at a positive
pressure higher than the preg88ure in the carrying
area RL in which the main arm A4 operates. Gates 316

hr o ghWn er Wis ca into and carried

illﬂu' fr%s 'é%?oﬁéh%é:o\%%é J@'ég’% re fornmed in a

wal | frdtre hprédecostinyydeayiceed Rl ,tooB0Bhef mhecessatimg unit
sel 8 Tgeﬂ 316 are caovered w h sh tters, th
p8EEi PePGEC) ANt h@ecoﬁ?% RAPEE3TNG hé ' Ap the

cmbrceesm@a/e/weeﬁoa\lt hwmmfotrbe that ehaﬂzﬁicahts@lnhen supply

prozzss#wg vessnﬁ) and 30 Eeeaces t he waf g W on ,

HS5f ehe? GHAISHOBHDOSY NPre! T A9F Sk PIYing
dewe nqs@%stst O3l 'ﬂﬁ@rcoaltthﬁg ¢6eidezaB03otdBOB  Thus the
i qui,d resi

u nozzl 310 pours a f ontao a cent,ral
Stidg VRt Siores SMPACedMtE A coatng it evIgsd with
§RHoR?E st tlﬁgyéﬁs f33($®3tandf étd'{e’ih'fla’aptﬁdms tl@nowtﬂllve notzzles
ace e r centrirtu e 0O COa
fi@ Searac v Her ea ey devicas P3at B 2855 a5 e less
Hl?ﬁwbtéhﬁéfz rﬁs A8 Ve etRy &5 pldlort Sisavef er W coat ed
W e

idresist filmfromth oating unit
31. Thémﬁﬁe@%gvarto.qe@sm|d@e\§cgé1§85 t:@og &af%@%ced in the
Csﬁh'engnrb'&b%sw% @frﬂol@'p%é&@ in the ﬁ@@eﬁlﬂ@e%ﬁ's@@l 300, a
at rmzé:here int rocess ng vesipg 3£ Ther ef or e,
tHB IR AT U PRYY @M @d’ﬁ VB 51X |adr ischarggesYai&qn can
Ie usE8bE a¢pawertda<tm@ ejé@irce%ugehngo:-t h hli ti§1Ws ffective
resist to all the coating devices 3 o 303. Thus the

dbathedyGiRgt COMPASEHSPRAREMP RIS 2R c@&qeﬁgauwfoor space.
DPSilih\ﬁtéjQHeV\téth@f @@@F&@%Uﬁ&@'@ﬁt@@ea&&%ﬁf&@ﬂ ¢althe same
sol uti op supply "nozzl es ectiv or ¢
cesEhese e 8ating dRKIGa Uk dondRbars Spie © carry
amalt w@&dmﬁgfbe@tewm cSiatpeg t e mef:@.sswrm the liquid
devi.ces jOlto&Baregg%acdlnthe s processi nq_
AGrShhEE i 't A8 pr 3R ﬁ"gmv%%%'%?r%oo @ COgre dAfocess
ssumt SR etm atmé @rcsaewﬁgaatmdjmh&regeaayséemm@d out in
@1 used for bt he devi,ces 30 0 S%hmhl ch
& 3REne Thodes byns H i PR EGHEENESRS RO

necessa&mdddmhe ﬂﬁ)ng@@ coa$m@edé\hne;e@oat)|1ngo B33 e 3Adunted
to are di spgsed i t t he
Baring, CaEomat Bre sOboth s HBgtoAta angyt of the support
arms 101 and 102 of the main arm A4-relative to the spin
chucks 305 can be achieved by adjusting the respective vertical
positions of the support arms 101 and 102 relative to the spin
chuck of only one of the coating devices 301 to 303. Since the
chemical 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 nozzie 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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out the coating process for coating the wafer with the
liquid resist filmin the sane atnosphere, the
coating process 20 susceptible to the processing

at nosphere can be carried out in the sanme node by al
the coating devices 301 to 308 Since the three
coating devices 301 to 303 are nounted on the common

b t t f t
8V e P s UGy 1 Yn, PR ERHTRG a1Bho, e 38PBRh1ar & TRveloper
2§upbb,cmaoz?m5 fxﬁﬂpmlram_;llaveévé},of@@ihhluﬁtar@lréhaon parallel to
1 ns Q e su
IR e e T HRIRE W Sefudk o WRR andhop ElRaning
cblthmhgpdawngasnBQilelto ﬁgplﬁaﬁﬁ?dfo}ﬂedeﬁ'@ mad; devnces are
t e is use
PaitHora ShEPhE COREROs IrRseeing niars)i 209 50T hes cleaning
3D§uuﬂ h@o@ﬂn\gerrideé |98§Irf1i|@g e th@f?%?ﬁﬁh%@]%h%pply
Q needs to be a
THBZals AT and 56 B Broveanelons thecouide il aavi @ can
3Bé @83l lyThueveldangd WesKind asRe$Iish?! The cleaning

t.he vert cal osition of the chem cal
=B ofuting (omels o BEo ec sfarminge liguid. onts the wafers W

dreed o ﬁBeUﬂjﬂn @Hutﬁs%@y@\‘nihé"c'o)étﬁig“dévlcé§ 3@? o 303.
coati ng_un g EQ pt that the developing unit

has a 28 ¢ hil‘@v FYB p'ﬂﬂob'ln}t arled NS Rad agmg 6\"1gaﬂ¢eA2 carry
Ietﬁletwarférav\ﬁemebggw th%u@ﬁité B%Zhﬁté Oﬂ‘heP r“dcfk%s‘?ng vessel
d er |nad|r ctlonfpara el to anet e
Sl\éavagﬁﬂ WIages i er Nalgsd Wt ana td“]eéaﬁph"g ghufik d305 of
DpHéd@ﬂeﬁﬂlﬁéG oﬁepbﬂrtwe' Ebannngi/@\h%B'sngdQ@Mcﬁﬁ%ﬁardeevnces)

5_disposed in the connon processing vessel
cﬁ@aln.t@g 303 qui BheBurthyy ehemisal soukararsuppbhenozzle 310

@mrgaé aeleidper IHR ¥ cBorzae p3tp @mheawa%rﬁw%d the
the %S rail 311 can _be vertically no
DSOS SE5HaRPRATNG Keaneiy Wi mAkepdaaling turn to

ngwre theuldeielbbeanioN@rl itAel @O dhngaval ¢fs tMelQvafer w.
hgl d on thedgﬁérn chu ks 305 of the coatl g devices 301

fegza Pradetr et dp pasgsedy (i CHe@ Ring diguid supply
an@zéd?e qQee Ui ifs a”cwea\ﬂfrﬁg IH!élilfdf @lﬂﬂb tihe warer 3@6td) n\Fv@sh away

pr.ocessi ng . vVess ces the wafer
E %?K k Frg® Etpe PEgkt roﬁg eovafge W is rotated

CD@tdn‘ygtId@WJaﬁ@r v\dwe:t@mmét@IQWec@éQ/eﬂcﬁa&@l P@cé@é3
Then, EF‘ chem sol ut ] 032 Iy nozzl

devel op OEHH rpit Yibe W‘@Fj a'rﬁ’t?tﬁﬁé' of the
cleaning IIQUId supply nozzle, with a cleaning mechanism which

can be moved vertically and can be turned about a vertical axis
similarly to the side rinsing mechanism 309 to pour a cleaning
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 Ww. 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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spin chuck 305 supporting the wafer Wnakes half a
turn to pour the devel oper over the entire surface of
the wafer W After a predetermned tinme has passed, a
cleaning liquid supply 20 nozzle pours a cl eaning
liquid onto the wafer Wto wesh away the devel oper
fromthe wafer W Then, the wafer Wis rotated to dry

éH?nr\éfﬂ etioff ‘fﬂn?é’fgﬁ’hﬂh%bﬂ?ﬁtéj%@' dn94pé§§%zsth%%emical

evel oping unit e provided, inst
sobatmmng fprcfgrmlswgpm@ andiféectivnifilans) eaapagtively, to the
gﬁﬁ 3N3n1mh|ch 25 can be noved vertically and can be
ned about a vertical axis simlarly to the side
ri nsi ngheeéloamni @fntkt@ wafgrouN ancthantesgjst| pgtiernodfboming

S}Sgﬁg{?hw” ﬁfésp { Ire Iec |on g\?hﬂ%tﬁ’gpiﬁlﬁagts%?tr‘ﬁegwﬁlm'is

appdvwishad Betwleem the sotiueflectifoor fflovsy nghen carrier 20 is

BRliEReprEd KRR, Fat TRt hatPungoblqaG st | ihe"Siflsrt arm C
tfalleesegohctmltwafséﬁ Ayt fmef Lt;]h;]m tarmeng;z()nlamedaétrapsfem the
PR MO R R HTS P el B SR THS AT A 618 BTk B of
e Toec@bd amnitr bfddctBdn ﬂfHemvﬁ/afe:nhgg lmlttitan§ﬁjariaed \zm the
Bt SR TRT e, TR e i A AT bt B fver 85
By &hd fstapmysfdreacherdtal Tisehptinoblsef BCT dayend5, the
WSt iy crrs it SrafersBeRbentialny B, g, o8fiRG unit
tﬂrgln‘jn%heSﬂ:g'staﬂ}mmﬂléctbeggﬁhnr Eﬁgﬁhmg anitassynpheoheating
1t b3 g the prbbhd uRBatet 88 FREIH dr e, shels unit
Uﬁamamateasrdmﬂbb ifogrblhekfiSit. ambhieefleabisfire filat wnCthe wafer
kes out the wafer Wfromthe carrier 20 and

‘ansfers the wafer Wto the first transfer stage
TRS- F Suhidesy ey, weiconds todndfert hensdsdndanriets tHeokafer

I (50 R Ehcdh T Tar FeRBS R A0 Ber hE ts (BT Ygghster
shagei TRESt tansdesfar th®wafdreW tonthé BT ayareB4B5,Then,

B, AT A 0 Y T D5, REF, BRI 1thd bR w

sequiergialhy t t@4 thehdm@mpmb@twmmp@Hﬂ&hgandnitheADH, the
oG URPSESLaS ate dSHRCUniS S"EhE HBGting unit CHP4
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
étage 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.



10

15

20

25

30

35

U6 in that order to formthe first antireflection film
on the wafer w. Subsequently, second transfer arm D2
carries the wafer Wfromthe second transfer stage
TRS10 to the second transfer 20 stage TRS9 to
transfer the wafer Wto the @3l | ayer B4. Then, the
main arm A4 of the COT |ayer B4 carries the wafer W

Sﬁ&uen aII tg%pt{ge n gé? obi gl{) %B GRM artl@igdtjﬁg\e intérface
heahi BgcamrltesCltﬁé V\wférthﬁtﬁ)l ltﬁé Eé@ﬁﬁﬂetraﬂs&@@ 'srfé?gle TRS6

(FTR2 24081 2B SBEHONTIE (U &5 iR iivela ther BoTer ot £y the DEV
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Té:%g TR t t he 1;|r ansfﬁr st age TRSqu:f«fg

| &3 egat erh\@ﬁ ex the agcepd; e r algge TRS6
BBTRS gglitcse:'chtehﬁe\@\ezfreg YHepESAt (RERR )Y OtHeh%oQ)QFHg rwmt CcoL1

unl the 30 first antlreflectlon filmf

thﬁe RYEIGRIG NNt 8dpathe hieating annéa%@ST 1°(PosT2)
eéPQﬁérBEdﬁVé%r %E(muaﬁesw%tﬁm%%r théLWdfer W by a

TRS8 of the shelf unit U6 I1n that order to formthe
s@&%%teranm%f | GRYERPING nPsACesT resAter i the developing

gg%@@&@ﬂéé’ bedie dd?ﬁﬁ'lé&cc? Bh & [ agar rlb%eﬁvéré@fﬁf tME first

fromthe second transfer stage TRS8 t he exposure

shranstessstags difvpéctT Bﬁ@)meeth@eatEﬁ%iféreﬁﬁﬂh& carries

CXROSNEFe PNICES SetdPn Mé BUatdle WXW%H%GCQFHE?SEOh&f%ced on
been conpleted, the interface armB carries th

Whe qaisieswRBOrt dabler sphidberreriel treorling blnék S1.

shel f u t
| ayer 111131'1]%( EEE%/FSQ ggltté/ﬁg .fbpﬁ“w%res%\gf gisa?%%%/ d_with the

a€anbr gy NEabrincdlding iaremmutenfot Reanashnd rtercalnesépr the
Sb%@:@af%ﬁ% AF THSE) F@céi‘ﬁn@e?ﬂmﬂg YAkhagi®d CEERAhg é’eupes

cool i pg unit COC2), the developing unit

t or KEXrY Hg Jihe FRIST) CacffYt'Hk noE\pesapad fgptro”mg

( PR |ﬁl‘b‘t@s§?ﬁgt%p@r@@%ﬁ% the vRéenBicRYsthg units and  the
predeterm ne evel opi ng process. After the devel op |n8
ﬁgsﬂ'b% the

16PSTaES SRS etil EhAatbe transdervamad

t girshetddrisFer bransbear, @héggeEB%ih (tFBAZFer Té‘ﬁﬂ Dii‘eand the
transfer archar ries wafer Wto return

AR kST fRge AkMe carTh%rCWrBi éH'éH @rrontrelc fhei %F”t blocks B1
SYe®S ttot el 3hd0bré&@s§@hélﬁéf@ﬁw| ing block S1. The

resist %tet ggpryfl%n}gcqp fS flc;Jlr OV# eg v\\;\natgehr {/\P%pecmes a
carrying route along which the wafer W is carried in 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
Bl 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 B1 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 ligquid resist
application process and the unit block (BCT layer B5) which
carries out the first antireflection film forming process, a
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15 control unit 6 including a conputer for managi ng

reci pes for the operations of the processing units,
managi ng carrying recipes for carrying the wafer W

along carrying routes and controlling the processing
operations of the processing 4its and the operations

of the main arns Al to A5, the transfer armC, the 20
first transfer armDl, the second transfer arm D2 and

t barningenfebe ofraarByimgdhecomtafer tntihe dimivntlocks(DRY layer

VB R B2 o i i PO St S RIBRIIE P Ess, the

spett fhlecka (@ATr yayer r Bd) e vahiohg edirds t bet waf érquddi sresist

CapRLESHIoh PERdLs 54 Db oLl RiGA BETCIRTEr 2B3) which

glcanr{(id'sré?m ohgrsweq%nmsamﬁrefﬁléntiohpfitmd?dnmtr’rga prometss, and a
OCKS to . ecarryln recil or the nit .
DESEanG, 51808 aE Ura G e, WaFRE Wohfiig) T HE gunit block

TheEnafigyeVB 5, OV ilegernB2hewdfich garties idut ohe developing
carréln }Orme.s plqulfl.cﬁothe.t es_of f*lrrs lect
TREPECST e A CAPHGi FCrbelk INGHUASH Y ﬁ'setcﬁ’é“\ﬁﬁ ity selects
athet _t]ﬁiwrbhlbcht]?td(SNV&fch :tﬁéﬁwatﬁerblqm :‘(Sfit?g b@@lerﬂlfed on the
carryin e, waf er o the, un cks er ..

TBRSTRY thiy tYPef 341118 toape, fasmet R drIFer Ahe optimum
poaeessef tHe piitaliyockf CERrhaNgr Bbipebi grepaireidesfor the

upleRdbibalotkser BaySifherrenrs Rudtohiodite o7 rtarming

. apher epeeffiednfifml Areokel dgtad 0apes artngbandathil PFocessing

node, of carryin e wafer to the unit bl ock i
B8 ogs En et bl P OntiaH B cko ATy ngUT @ series of
deyekepsag. process, the wunit block (COT | ayer B4)

ich carries out a liquid resist applicati .
process?naﬁg'sa rlﬁ‘ﬁ'% b‘?%‘gﬁr'(’T FrYH8r SFE)@)teWwi gHeS unit blocks:
caespestivelytfiar senondgadififeeghectypes fofl flfey, mang the unit
pﬁﬁceﬁs,fand a .carrﬁln node oggfarrﬁln t he ma;Fr W di
o9t 'OeCBRH MBI B &ﬁl Y&\ ng3pro | Hyferd!BpPSEd 1N
mthla rade ra r@lsas:;mes‘_,mtﬁkea@i, cmha‘nqhqgeoagms bllé‘dﬁ@dfrehprovided
sel ect.qr _included,in the control unit elects, the
iR Bl vt end oAt irhE hy | o e e ealpfdaolneach of
tlnllaelamiaf]iasrmélAhis tsmallpftfma Ldainrrlytm_; Fﬁffifccbe?eyd aefcthe main
sel ects,the.optimum _ones of the ral,jt carryin
 BLiTed el Vgt AL cnsediuentli thif sBrelidhlt Of the
t hesiytopatteuni forphionksykbent gam beg indneasedci fied film

are sel ﬁ"f’ntee%’ni£ rﬁogf’(nisc&?dlatyheer Bhgcgfgliu%%ely for forming the
resist film, the unit block (BCT layer B5) exclusively for forming
the first antireflection film, the unit block (TCT layer B3)
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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units of the unit blocks are controlled to carry out a
series of 15 processes. In this resist pattern

form ng system the unit blocks respectively for

formng different types of filnms, and the unit bl ocks
for carrying out the devel oppprg process are di sposed

in separate areas, respectively, and those unit

bl ocks are provided 20 individually with the in arns
AormRe eb¥r £8l8SHD o @aBRCEFSAENEU rb"aﬁaﬁ fqrg the DEV

S89kls Bhearar Byl o &éithekeaenel D¢ Wit Bar Ehd\ the DEV
roved consequent roughput o

| and, ly, the th f the
rlayestBaht the BEblaves Bysthm e RY§hBAcassdtharkCT layer
b t i y X GlaUgicysal YA I g t i

ZLE]SB'r eﬁlgg%ﬂgﬁubﬁegmﬁ@ gﬁ?g’f (%gcéi(%'j ?ﬁgﬁ tgg) Saftde &?rrymg
RsItesi velspecsivelyr fagcanriéng iR g ram s rafe 8ot ennplicated,
fi uni t T | ysiae!

(i coRRNG, oBehption b S¥Stryiab, |G Wfek MW otan be
|coedirollethdnefareimal e | Goryspacproarame airdceiei sgftware is

. : ; fQr g t{ye [ I [
RifTHiRg, WP S MR Utegipr ot 1L Y ' @Bmea by
ttie oneedad the shen praaadsng mndldevelsping &y stemi ng
only thﬁsrﬁ?éﬁfiobbldmam COHEDT | Wit Sl?l"i‘)‘?f(s' Ir}:o"‘/htﬁcghused for
the resist filmrtormng systemis installed can be
recheasking hbe wafecON | ay@n®4he henibChlockerBB5tanB5 are

t T . 1 i i Vi i . ,
B TTnd U Bocifg IR BIoLRE ) 3chftying recipes
cfagea desiced rfénarfwrrpthednm'ttnbh‘ddm fcsj faomeng dilneg sdaded in
FEIPOSI ErivE A0 R LSPIRD [HBRETotne (iR

| ayers Ac example,( whentary antiraeodon &iyer i9310tfdrmed,

ANt R lp s gy tadyiandiile GOt B3el B MlscRcted,
used Haeewelier Janeawiedyfnegnsthe tawier edhe@lonal g, carrying
2%@?@%@%%%%%}tnfé“’*?ﬁé* AT FhBofiggt transfer
cetagelTRY-byofathe mhalf aaityUhg theofirsintsaasterearm D1, the
eSS s, St RSE, AR bl efila df PReCoT layer B4,
cthe i mgd eonhabicitoimmpaeyBgeHNit AL, R icotn e, COL4,
20 (iduy Y, 33, the DERLRL L REICATS, Othd MU trdlsrer
selage i hESheolinihe bslaeks i e dher ynhgriase ssn B, the
exposure system S4, the interface arm B, the second transfer
stage TRS6 (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 formed,'only the DEV layer
Bl (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 CHP5, 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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for a desired filmfromthe unit blocks for formng
films stored in the control unit 6 and the carrying
recipes for the unit blocks. 15 For exanple, when any
antireflection filmis not formed, only the DEV

| ayers Bl (B2) and the COT | @fer B4 are selected, and
the wafer is carried fromthe carrier 20, along a
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simopdéer arm C the first

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 instalied 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 US to the COT
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transfer stage TRS-F of the shelf unit U5, the first
transfer arm D1, the first transfer stage TRS4 and
the main arm A4 of the COT |ayer B4. A carrying route
al ong which the wafer Wis 15 carried in the COT |ayer
B4 and a carrying route al ong9which the wafer Wis
carried after the wafer VVhas been processed by the

ti d ab )
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’é'ﬁ §g etlh‘?er""aéierth\é/ RiReesefssiy Ghenf Dimdd MW second
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W30§f¢1©aém m tﬁac{ H?e,n epichsef thgntagistar mrms 4a arwé D2 is
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carrying route selection Ts |arge.
Sstesn (Gt beningneasesre f or med respect [ veI y 35 over
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TRS10 of the shelf unlt to t he
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hasoBeen off AaHBxE Rinvit Mo Bd ibadighpBdin oM rhafie® and hence

degree of freedom of carrying route selection
f GRINYil Pt RIO YN rfHY Db PPN 8H-ogr ams for the main

arns AlSfrfre "éﬁeofllr‘hhﬁoﬁﬁirﬁg mﬁﬁkﬁlcﬁ:]kst Qdiffer frBen fdd& other
transfer arm D1 and e?{i‘ne transfer arm D2.  Since

t‘Pu'éanf’ér:EhWrP/(R?éss@fj Byet whemigah repltignunksed Dy the
hlleelﬁ&p%cte@sﬁ‘ég camie dpldrieraad dRutile nﬁm ﬂ,D I||ﬁé§r drain

Iyng!st g%rd oéllstctpgrfgI r }nésr aggrtnerbeargalPectlvely ecggbles 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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transfer arm D2, |oad on each of the transfer arms D1

and D2 is small and hence the throughput of the

coating and devel oping system can be increased. Since

the coating and devel oping systemis provided with 15

the transfer stages STIR to HgS10, and the transfer

arns D1 and D2 capabl e of accessing the transfer

st ag?es_ STIRto STIR, the carrying systemfor carryin _
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aSﬁSf OEHQE oﬁyﬂsé?ﬁl&&éunpﬁebl g%'ﬁé—r nl‘g&él y%%(ﬁ‘gé’ faulty
smmhafacttimfmg-p.rocrkes:aimg)em:redléceﬂ{e deat iawy u'midreaaes and

t he. , t. . i

t RO G80H0ERE s clilee (200 FBF Y O kit bR PP i i gtn€ht can
ltibeUitgd/q_hﬂésed)fe cheni ca: tsoI ut ieons tiused bé t he Coni :
syat em EXATOI" RO B, B1 Lk fiff (ol RSB B8Pk HadCome
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devel opiAngoatistgeanidndéevdiamingnsysterociks acsecah d fembodiment
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r aurepaimd:nfo b et v Bneh(i  BF ESsrbed witn
ofeterssme g diid. 510evelbis mpadyng eandadevatopinaggsystem is
"chnB‘ﬂPed e\g/lilﬁ?s rtnhSX TRy a%tygféﬁ'g §§’Sw}1ieﬁ\ t<:%‘13’ries out an
coati ng, and devel opi ng sSystem e of many conmon

pamreetsiorbugxpiosigre heraaess nghiaid fodel apiigyidyletyen on a

| RUFIACE Pt DR R BRI £PBIGel, S herposes
Bbetween a processing block S2 and an interface block S3, and is
~provided additionally with a film forming unit block including 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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10 are built by assenbling the sane unit bl ocks,

faulty manufacturing work can be reduced, accuracy
increases and adjustnent is facilitated, and tine
necessary for adjustnent can be reduced. Even if any
one of the filmformng unit Jlocks becones 15

i noperative due to accidental troubles, another film
formng unit block can be used to forma film A

cond i fiog raamOum@ImpitmjssmaEmllInafaies'eanmtrere‘tbxactionenposure
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dﬁMit%eﬂZOdSr iﬁ@p@ttﬂ@ntBﬁ|t§57mfﬁia@;ﬁb'eVélsf[jdéE@fdr?'the ppposite
devi ce removi ng partic
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re@m/pmgemﬁtﬁb ttd’rﬁél will affect adversely to
exposur g}d i n_the auxi kl ary bl ocg S5 are an ,
|nspect7et6ﬁ [ﬁ'ﬁd [anster napPEkt Engst nePRable ©é: BoYiRg in
L hbﬁhzfowtmhld(jlr@t@@%%Md/er‘@rtaﬂ>ﬂg®ééf|689fQﬁ@séf 20fning about
et ween. t he _exposur. rocess an evel opi
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t st ac ransfer

G srdor TR wilfEL Tofmithian the BRfeB Whandicasareh for
aforigigar nmettdrsodn %éew%ﬁs tTRe |nspect|on between the
exposure process and the developing process includes a
photomask 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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wafer Wand to which the interface armB delivers the
wafer W 10 a third transfer armE for carrying the

wafer Wfromone to another of transfer stages TRS6

to TRS8 included in a shelf unit U6 in a processing

bl ock S2, the inspection unitzp7/1l, the cleaning unit

72 and parts of a shelf unit U7. The inspection unit

71 and the cleaning units 72 may be | ayered

sdislietaties, Gal ydevelopmgnts wafesty2 detectdpect dewice for
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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 alignment
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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fromthe liquid resist and adhered to the wafer W a

common defect detecting device for detecting defects
of the sanme shape 10 appearing at the sane positions

on the surfaces of wafers W a scum detecting device
for detecting residual resist3%emaining on the wafer
Wafter the devel opi ng process, a defective resist
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p er n. the . Wis,t e .subj.ected.to

CrhbAger 38" BE 8 inettey sfelf BHRli. AUt ihereon, the
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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 hardiy
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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interface armB in the interface block S3, a transfer -
stage and the exposure system S4 in that order. The
waf er W processed by an exposure process is carried
sequentially to the interface 10 armB in the
interface block S3, a transfey4 stage in the shelf
unit U7 of t he auxHiary bl ock S5, the third transfer
arm E, g cl eanj n|t 72, the third transfer arm

f
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f Bl ronfanmeing auesesendinddoirethe onafer Wt canepel ingpected

| HA @I@inégeaﬂre?t Rkl ﬁ?po‘ss'ulrg1 %tggs Hgﬁcfr% C§1ub§ect|ng the

exposure and to nmake t har

owafpe ¥rtacthefdevel oring IWOCIRﬁS exéIHTﬁf eC;on‘mJedety of the
p \Y; [ S r d W f of

weghf}ﬂhﬁ g)rfo erglhll h%éf'gl B%art oryé%ﬁe bac surffgﬂg \g@ r W is
wat bjedtedrke Iﬂapectlow pnelcekas nigyin hleee&)meg@neg mode

processTha §é’9«bﬁ8t§rq15c9d mghf%'agﬁ’ .3{-.0 At B film on

t he rotectlve Imin o uci ng
p’é*aeur@Ség hym H@“%’ﬁo@'@\éta%rﬂfﬂﬁﬁilﬂal fllm @rﬂth@rme@ron the

Wy ater har tﬁ’éa(mif%r W AR 'e*& &’rtof E’Iﬁer@l@%\‘hﬂg process

t he protectlve- Imis oure esurfacea
pBEfQFRrAN 3fhet HTetfh)éD@é@Re 3mrocc,ezﬁs e bheforaeands @ftew the

t@x"p%@\?l\fé bP@cé’é:@t eWhéﬁ Ehly"brﬁﬁé’ctfwxbg ﬂﬂ% [)E‘??dt formed on

sol uti on vvettlng Wis was
ctawaten Wuihe Cleamﬁtg sedb @ mecdmtcleanethe wafer W.

Sﬁ.X'tl ;ﬁgtfﬁt@ﬂ@eggl ng g;!rs]féfdél@wlﬁwéhnblﬁe tHISRGSEOWN may be
processed only by the developing unit blocks B1 and B2. The
coating 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
prdcessed 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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i nt erposed between the processing block S2 and the

interface block S3. Therefore, for exanple, the wafer

Wcan be inspected and cl-eaned when the wafer Wis

transferred fromthe processing block S2 to the

interface block S3 before th&dnvafer 10 Wis subjected

to the exposure process after being processed by the
rocess _and/ or.the wafer Wcan

il BT DR EF comtelitn (ki { R Bhootti e Wotkiesl can be

bEffa)TﬁeBrtdlj eﬂ'blmgthbetra\aff%rrh\élrh@ Chetdﬂ%/teH@Blsﬂgone of the

rocess exity,of t carr oramc -

DSCSEH B TORKS (A ocahir Be ipbbred & pieeTo The

|mectwomwobézlmiéw bétW@@nf@a@gommhevdﬁnt bhecks B1 to

7 BT andT i niRRo SRSk »af PEANCOREFPNh renater Roriiga? via

0f ddndaffnsidr ey Mafres éNc]{ragr\}éta WJ% u‘rijré@ :)trhtgggvsager W
nin rocess _before or a X
l»e Wﬁ@?‘e%&%d ntertace Rem@P ewistunees When Ty wafer
PYPLREY e cfaeréd $rawet ah@rtﬁ%@henmddlﬂe\éaéﬁrthté\/DEnelayers B1
clegnlﬂﬁbunlt is used to clean the wafer

ABE Y BoCPRRMYLEBALN @RTRAYI on, the vvafer W nay be
pr ocessggdcANlphiby b‘l@@kdﬁ"fﬂlolb'engp*tﬂ}@e@ O\ﬁlll‘tfh 1§ﬂea'6jr L Fome

coatln% and eveIoFlng syste

mam%ﬁrystageés Rengf €ageyve 65?@@%.%&2&& alwhe%tam the
t*dﬁsff@?”éﬁé@é@'rha?' Reke ECEobﬁV\@r fuﬁEﬂoﬁOT Tﬁéeﬂnﬁnglocks

the BCT |ayér are sStacked upward® in that order

TW'FBy”@CGMQ tmew@:fﬁn\é/y@ﬁomoancﬂ &aﬁm@trt. thes wafer W to the
| pERdEAt ®ANdhAGORoERESHakR \ehlesuﬁt@dfs%esld& d® may be

exposure, procéss are near the DEV | ayer for
pP6R¥KIG Vit he XEHETIVEY Qérrr)’r'BQe§§¥bC€tﬁ/ forecanybrarthe wafer

pWCBféﬁwe@ﬂnSt*P\%Ued?fbﬁﬁﬁFh@rt’ﬁord('Qﬁd rtﬁ@g‘%n%rftal%% arm B or
ace armpB is
fgre ﬁﬁg Hhelfienity w@ndméﬁ d|dé§)gp tQ nbec@am arms

I werTaedshérfeuﬁ% ey eand BB BfaytBE Kb WS dvitA modules
g&gf 1;er According to the resegt i nvention, the
e

2 MJE3 BPNSIET { HA GGt FUGHI BSUD AR50 biBitey The

tbeatw@@sdrﬂrc BTG BLEtOBS Jfi tHd %&ot@s&h@@%l@t:ktﬂ;z may be
DEVIa%e{J Bl and the DEV | ayer B2, may

t PAA¥IAR sWilksaD; én%?ﬁﬂof‘hé’%féﬁ Wd%l’ﬁ’oﬁés'ng “unit.  For

t exashpld, eehé nomitt bR dkapaf €6 BS i@y delprboddéd ANRHOE film
tgs st acked unit. bl ocks and can be transf red

II8SP. MeRSUNACeH W tRy NBEER% QT Bae puale fdas gxprosure
t gevites WEECkT €34 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 carry'ing the
wafer W by the modules of the DEV layers B1 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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5 B5 and the interface block S3 by the second transfer
armD2 via a second transfer stage TRS excl usively
for carrying the wafer W between the interface armB
and the shelf unit U6. The wafer Wnmay be carried
fromand to the nodul es of tI18 DEV |ayers 131 and B2
by a common nmain arm A 10 Each unit bl ock may be

PLQ g%q ith one or sone transfer stages TRS of each
o% % ﬁé\?'f units U5 and U6 and the transfer stages

may havé eesisblpagte‘mnéoimmrégTb?atmh'i ifl GCKﬁbrd ‘é‘ﬁﬁﬁbdiment
RECO b c ) e PSR sinuratitn | Red: f she bfobRwing
Saons“mudbmnlﬁllplsowat;mﬂ IWV\TEP?XQU psﬂtd/hqe%?flggzrlgggr%’sﬁgt C{?§ttern
e
iRl XY REe T B tar R auliiary bl Sharshan miarfeceslock
aﬁa U6The aidiitiaen botleSHaijs QF@‘ﬁlde‘?d wWitdh S\K}Skér—repellent
r nodul es r
%tetckﬁvq r}ﬂﬁéffé’rmﬁ't%ég“ géugﬁd Gk ( Sﬁedsbmaft@ruﬁeferreme to as
Z‘QJmtackl@@ ufilh bf ek 1utrﬁ¥é35 Pf(ligg')eegéll‘?gﬁ%ﬁuﬁlf@r repellent
o TR HlT % erBoP M it TN, (Do 61 far s obmria o s
Bp rog cbie eprfiivih degmigiiRga diiken ( my@neSSrH@z‘@wﬂe'&%@E film

BT o ST BASEmE (P TRAE i TIBE. OThe. pESBEVEIM to
|m;axa1t13hearytr9e2crmrbefpeowlcﬂﬁ@ %w fhé’a:téﬁéfl film, The

ti devi ce_and deve de ect
3 ey § I PREROV H@¥ Kiﬁ’g'Rt)hr@lmfv@ﬁ afwaten-nepellent

denotleapivie f|ﬂ>ll‘r13¢6f5med'|'6¢1 the tre 95061 "Hvrh%e i e eYﬂg?%qut S3

06 PraViled yith pleadigs HGniRR ok iaahing m Avater before

gred afésr nﬁlTﬁeiﬂélQﬁﬁéSdp@@ubleOCk S2 may be provided with
a unit . bl ock exclu3|velﬁrfor |ﬂfpect|on units. The

mai n arMAGROBe (€XROFAre onmtsH! f orb@ar Myriafyt heexplained.
vhhmer\élibm ekpozodel expelsekhey REVrhayep §1s@19§1tr§%% coated
sent I nvent on IS licable to coatln
5&&& Hb“gs IayEf e eb)orfgc%é%q’%r%u%}sta dhigh gelsedution.
tIhamesrtsrmnoeﬁpotore Mﬁfu@é§ tﬁ@%&%cﬁéﬁ%&cﬁﬁ?é@ﬁ%%at the
I"gé}’éle%ﬁ} g?’ Iré'P%@éF@mL%E \glattﬁrrd ERod¥mmple, the
avsvelimgtht oft menmntshbmveﬁgl AOMag INhACbOW3RAI nm in
pure water.

When a liquid layer is formed on the surface of 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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construction illustrated in Figs. 11 to 16. The resist
pattern 5 form ng system has an auxiliary block S5 and
an interface block S3. The auxiliary block S5 is
provided with water-repellent protective filmformng
units (I TC) (hereinafter, refgfred to as "protective
filmformng units (ITC "), and water-repellent
protective fLImrermV| units (I TR), (hereinafter

9 OPSed Bl P ot t.‘%fsem | 'th rléYrD\Fhﬁg bepting process
( FIRWing Thee @W&Mﬁevﬁréd:é% flﬁ’érﬂé@uH@' brééé’@ ca‘P{rﬂﬁ heat

rote mon a {e3|st ilmto prevent

péﬁ@t}"’ tFBx of'n 'nﬁraépa 9Gf ! nikermdty sQrﬂiqlh‘\d n:llﬁ@ps interact

patieciir\emnd ifbT erEYeir At teY bn(tﬁé%)sdr%a@é!%? ?1 wafer W.
wat er - rﬁgellent %[g%ﬁtectlvefllm or med e resi st

film TheWHESTF SRt tProfertives fHF‘b\ﬁEdECUWVEdhOH the wafer
cheay rweuaréﬁed%ﬂ/équn@'f%@m rSIg\ﬂf IT@EftPéf%reffW% wafer W

after i nmersi on exposure. xpo ure W
bFPBERY Wi & Resist fl"r'ﬁ‘re'ﬁsS@hJ%&t@h@iOea@mm@wsaon exposure

spirbaegs of V@hé%b§ﬁé"¥e%lﬂ°ﬁ|'iﬁ{j coﬁtcjéa \ﬁlﬂl’EgHFn%E&%%tn}é) film is

achi eve exposure 1 n a reso
exHdgeted tto |azél§\4€H@D¢'h@tr REQER$St tbeofleviedbpet hist urabdle to

V\@E%R&Qt He@ésééﬂ,ht p§E€éfit8ﬂfttgﬁo‘P@E%r FIRS. igg{%ﬂr‘%{fgre, he

wavel en rtens from
1B’ZI°F1%Q'MG p‘)gma Wﬁ?—@ﬁ toh arel’rm)ledilby‘é@re stfier developing

Obrotégssuﬂ‘frﬁﬁ?%r‘éfte@tlrv%s ﬁrtn |§5refrh Jeliopy/! ;§|L ctive film
ot ed

osure, the resist is | e el
EU?QJV'Indel#n'tan(Igleat e ca'rht%u ﬁllaagllﬂbe Ureid | iiREé) utk&*ﬁns the

b)équﬁ:e b'fctlﬁéjvda”’r')é‘ﬁrw‘ Srldighy \lef(éreW'H“aSOBetelﬁep‘PﬁE%%ed by

iquid drops are to reman
V\g ?ad@rﬁﬁ‘rﬂ@ V\BXEDSWQf tho Ceslse tioi ommwrmyémahashe eluate

b@@ﬂtéﬁﬂﬂ\ée%érr‘é@l;%@%n\ﬁa@ b éf"tﬁ[eﬁ 8|c§ SURL P rpwersmn
iTOPRe

an exposure process. el uat e al ni ng

r@§|p§tsuc5f3 @'Ff‘e"?ﬂ&@Y%dderfﬁsP ekeldi n on the vvafer W
particl gpe tl'g?'o&auﬁe ﬁ?ée%b%PﬁHeR?s Piogdyped, resist pattern

particles pr ced from the eluate contalnlng
r EQITBHNQhEYStED Weillerbaydescribpdet ed casrigrhddeckgSl and a

PHe6EEssiid a5l olche sez<p9ﬁé1r§ul9§9§r?§§n§t bghﬂa*rot§h‘a~.§§e of the

wafer Wor nelts. Consequent nes- of
aTpelsthattery 'T"@H?%oﬁyfttﬁénvﬁﬁ@wmn Figeat e@xcept that unit

| bloaw &1 Yo cBJs dre §f&liédﬂ|'hdd|$t7ere‘il{t%’ﬁ:iére”a' ning on

t he waf er. heati ng process ow ng the
exposurg B‘?é@éggs frae kbgt regSprraiéssn cfanmjmghsustem shown

in Fig. 1 will be described. Referring to Fig. 12, the processing
block S2 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 TRS5 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 B5.
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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the wafer Win intrasurface uniformty or |iquid 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 B8 coated with a resi st
f| I mis subjected to an i nmrersion exposure process.

h the protective film

ist filmcoated w
157 {fiebr Boiasel BT bt Weeesse i i ceateabpent of the

i aubknﬁbhe HI@CH{OSSES@IHdeslﬁlélffeﬁﬁﬂfs\’u@arU8 SQdt e ra‘?é' 8tranged
film refore. the Erotectlvefl m needs to

réﬁev@ai ?cfpé”{i'hetraw EOFrAgS MprfeEesammie, mrbttbetr_ngét and
fthmuerft rsea@vea@ brewbg ﬂ*o%eﬂﬁé V_:,‘Fdé dmkhéeésgjif;%}g Iea'i@#li S1, of

(1TR) cleaning unit (RD) cl eans t he
ﬁ@ev\EH‘érr vxt%ﬁ@?é‘.ertaémmfer pashelfennpr bbkdseprawides in a

th@yéf@@faﬁ*rﬁﬁg%ﬁéﬁﬁr\ﬁlﬂw ?F'§|§§fér°s?tgé’§s erogé‘gg éﬁa JIR§12 for

el uate cont ai ni g% the resi st and
uSEN$IQITinged s ere)(\botmr@ndr éecemmgd aconpf@tewyfrom an

Thetd Fsedt aph @QPG%@HGH $HY ihErFLEs! Bfoafg%ﬁinghe shelf

formng system w descri ed A carrrer
atdibh U34S prsnddedn 1 bmkelsad arsapgesnant ivaithy for example,

S'p'Fb'té&tﬂ/@ ﬁhﬁsfor‘?ﬁlcﬁe q_lﬁl%?@t"l'd}aghgl i@‘]ﬁ‘i@ fﬁ%@g%%ovmg

shown i n ? t hat
atdiks aéI(-E%I in ditie esbeIf onoir . UBi fiserpmooddetr om t&e layered

r Sigér"rﬁ ggﬁéﬁf ?\gﬁcﬁr% ﬁtgoéﬁéﬁb%ﬂrg&%‘?@e CBrB(I)'c gggy%téé{\dnfgnc?udmg

n
blaébRnSQeFBOﬁr @\ﬂlble%ﬂ,wlat IEOQAngEMItaQ@(Dh) 18r1daadh83t|nfg unit
BeEdmyer B5, a COT |ayer B4 and a TCT | ayer B3

stacked up in that order. A wafer Wis transferred
from t h@osiienal 1elationsl amosg | the ccarmeorRET |ayits of the

Béhwwm& mrtan@bew.ﬁtﬁged{ P8 AV HEE Fetd) trt& g&TF.gs 12

| ayer A transferred to. an auxi

bladtk §5 3boF eommMRrde ptbeeshefqu nitdd 8 ISZprtmvm@ i a layered
;:agggﬁgén%ﬁﬂﬁwlg %Tp(éf@ct';% I’lﬁ’%{err%ﬁ%v‘?ﬁgauﬁ[@nffﬁ) 402
f g W%ﬁpéecevsgammrmagmasdm:)sHé]1f smackedLﬁn the

o PraRiOtiy ey rEffoVld, (R SOERY, 482, “ChIfE Yawer two

UProdepHVE] f/'HT'y"?‘EﬂOV'B‘E Ulﬁiét%r\iﬂTRbI%Rscqmsp@rEBtarme two

S SRR, o ML RS esnecrvel
J}%f‘-@rp%'rﬁ‘ﬁonéQ*@@l"éﬁ &a fOrﬁan@ehmfai (bEC) aofrredpond to
the BCT layer B5 and 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 removing 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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auxiliary block S5, and shelf units U7, U8 and W9 are
arranged around the fourth transfer arns F, for
exanple, on the right and the left side, as viewed
fromthe side of the carrier block S1, of 5 the fourth
transfer arms F. The shelf ung® U7 is provided in a
| ayered arrangenent with transfer stages TRS11 and

or _ transferrin

S12 f f W t d recejvi n
WSTRE T poISrP Ere AR AR i idetanart ot & tower
i lntaaréfmgarbhOER SSTh{E_Fh@ tﬁbﬂt;ranlsmert deen it gra}n)étt:gt Iv\r\}ager w

W or e
r PeRVEsT O DAL TondS B Shec aie vEO | Kbietmabtng T the
urplrbseéi;’h‘@) bidkk sml %wldaruﬁes safw;]/@g%rdﬁg gr%mcc?onlq nté) the
uni.rs o e |
s;?ﬁ{ﬂlfenﬁ nfts bﬁd&agﬁ‘ﬂr}%a@e@ i8Ry (PEK A5 a Fgoexagple, the
uiptp &rC®k n 8f sk aarhﬂatmngcarmés éCWéferlaNP(ﬁ'bhﬁ O?RH to the

nent units of the shel

A Or s Erae T RE S AMGT R of (e halénuaitt &6 of the
Fp%ceé@rngaflﬂoéﬁ sEortr@éaﬁmt%ctN@ ﬁr‘rﬁ' foﬁ'ﬂiﬁg L@nitS(ITC) of

In a ed arrangenent otectrv

PERE SlSatounig UBY Fhe treRsraD A togm TAR Biak g he Tt unit U7,

f
prgg‘?jleg??g:rzqg?rgeﬁ%n%ﬁ%atgga&i?eg%gm ngE)Iljog\v\gr t wo

protect i W& teaBsigiganm BTRES 4DV ater ¥éheiween the
t DEV vayePE\B1 3é/r¢(ﬂ SBﬁloﬁ'ﬂHeBBr@ée%T‘% pb@&&@%i‘%r‘% Oé:é?rres a

S2, respectivel he upper two protective
f ¥fatehg reﬁnt%n@mcc)th@opraé pofdthe sheld wajts| ByetoBg9 of

i B4 t es g ,
e e s iy PR e o 12

t R8 @ﬁél P waferuwW feermeapdndot thei tnasfer stages TRS6 and

DTFR:%:bF/etHM ghéﬁfrmym'aglu]rrﬁﬂtgﬁforrl@ r@g@eeﬁrl ggrme&kt e,
otective mformn

PRRQEECYS: tmr relievintAdtis dide ofrohe eber%ymms the

t eratsfehe gaRge PTREECH | ver fith® remyf nguNRi t 402 and  the

the transfer = st ags(e TRS12 corresponds to the loder

pFBEH&RAANG Ref e ghelf Yot UPhe transfer stage
TRS12 iThelsfshéfesr éfrﬂ@sfﬁﬁra“md‘gz%aré’airﬁﬁrliv‘%r%%ﬁé’c?ucﬂon to,
R RN R RE NG IR e L
Wén35Ff2r aﬁetﬂﬁﬁbvaﬁl@rfrﬁ@r@tﬂ@hs%ldﬁ’gtt‘h% uyikid %’IMng Y-axis
]?ll:_)zgr?% &'%279 s/é\% dc’n Oam%alsré Frlrc%: l11 on w frcﬁxt?rréplshelf Snlt U9 is
installed 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 Si1
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
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transfer arns F are an upper transfer armFl and a

| ower transfer arm F2. The upper transfer arm Fl
carries a wafer W between the BCT | ayer B5 and the
COr | ayer B4 of the processing block S2, and carries
a wafer Wfromand to the 5 sé@lf units U7 to U9 of
the auxiliary block 55. For exanple, the upper

t S Fl, car Wifromand to th - :
tERR e b SIS S T B0 qing "B bp bt rapy be
tb;eovmeg(t:amfmga E”t@ﬁ Llﬁffﬁt 4©ta phet ?ﬁwl_;lmfﬁlftém fao i ingtalled
u : of e she ni , ransfer s e
Rel bR n thie catiier B0Ck 5L and The BORFESsORliTty S3-
parts ofhieheoabetuction toﬂJBhérhsrét@mrvé Tfﬁﬁ”ﬁffﬁl‘rrﬁh@ bAit 101,
[r es a fer.. Wbet ween t he Dﬁaﬁde&g ]] and B2 of
CRRE Pt RS i SR R Uit A e dileAng it 403
twutlhbepdEESn@fedt heSahed fth@'dr@téﬁtlb@ Hﬂnofortrhﬁw? unit 101,

I J 5. F |l e I t
e bt FIRE ramiBe WNTE S0 aRd Sherdeanaarianit 403

SB&QGSUBBSén&MIy Té?ﬁ?ll@rf Trh%(?ﬁ?t%ﬁudﬁﬂifﬁl Weofpidt@ctive film
rocessin c otective fi'l mrenoving

SRR THE 40g il BeuBectihed toy ' wRknef c¥xa g with
TRSAdr evicet e sh;al fiquni Re?grrlﬁgdté heig C?ﬂreas%gﬂﬁ' Eﬂuck 410,

parts t he ?I f unit The trans er

f
ah@"e yar@ SURStaete nhgléhgﬂr dBEMPEE o N Olﬁ‘j’é)rae%@fﬁlrew in a
t hermimatrpasitiont ByAbuctiba. ”Rr@rﬁ% @ﬁf’f‘54ﬂldﬁ0@zs':gwe spin

Cg va%)é‘g in directions along the Y-axis al ong
- YERRE I§0107°§@f'°@n abpHEe @ n¥ErdGRWNAXiGn ARdchvertical

t heowdeldntuni o lé%p 412 nst tdBsd @nghd %ﬁuﬂf%U@kaaCio and a
bac War‘g/gl)g ctio and are 25 turnabl-e about

vEATRE oppt %éﬁ'ﬁt@ HE e4Bp®ckASé"a'f‘V\Jé”'t including a

. chman@eurplb% 4RD) AB 4 adrfihepnp 894 a4Wed %rorf'ﬁé&%d to the

S ure ar tacked one on. top of .
ogﬁg{c’ twﬁ(l)ﬁpf%gﬁs ‘f%‘ﬁx/\fm ch the interface arm B | s
accessi Al ehekital ts@tuﬂiﬁhtpéﬁﬁWg #oEzie A pRAd é‘t}%\fﬁovmg
the transfer armC o

BB B cFmaiRSEE PepimekNa Mivheontq porenstal meat of the

3umbrg\8/ha Axld @avegﬁﬁe@famgﬁfazfddQkx%lrs‘rpaﬁ@tdﬂeen?éatll dolution
re um redeterm ne OW rate I n
CRBUER '8Pzl ¢ L el i T RBeR A IR v BPIdde rail 422

cegtmngad alrmrtgwehen@rr@tthn@f %ppeaéc@isuh@evtew@ﬁ&so pafallel to

PA 3 ilter above
.n'?é *J Ei’i Wess, aTW@'{JDEAaFQP ‘ggér 0@@%‘%6&@ &gd of the
ctepndalr amat acondrdiingngoditstnasdbshentisfe ¢dtreésponding to
the axis of rotation of the wafer W and for movement in vertical
directions.

A cleaning liquid pourihg nozzle 424 pours a cleaning
liguid 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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40 the interface block S3. The foregoi ng enbodi nents
may be provided with a filter unit 404 and a ULPA
filter 405 installed respectively in the carrier

bl ock S1 and the interface block 53. The construction
of the protective filmformngdlnit 101, 5 the
protective f|In1renDV|ng unit 402 and the cl eaning

or i ng.nitite, pREtEtTACE Kl remagfd URPEREE e rf bsfer arm
408 2anfBrriRS cPeanBfer uW t theaughr etI'BandbanNaayl |31 into the
o Progessd PRsEeHaLPand, B CLORE Wifal W BnifEsplY chuck

be "described
ref’réroenthEO R gemavimgflegquichdot aefhgvird, thia Sm10mect|ve film

hol.di nber
;hv\%/ggk)e %FI n a %}tlh%oé#gﬁ{'6§ii%toillghoﬂgggggm%ﬁ‘ozﬁ € 520 onto
dravféem:tﬂatl ptalﬂ of theswvafer By andcthelkpl®2Hurk “aAtRi$ PBtated.
Ao SRR E SRR SR 4L B b, PR 38" (g it vshumeard on
onthaevxeaﬁem Mubly étE@ltrAuglaal ﬁorttm tanhdckhdi m‘o@ectlvg film is
o ARSI T2 e SRESRL i i
s,orelm(Dn=_>cbcﬁutnnrntjwatszuzrlfaceslil:?c F«aet,ul\/@a;;n’q\grrwnrovut ngI | gzrqiu g
nto a.centra
the ' 50 JaPE, Y RhER T aeBiaTs meudiGrnoeeid 320 %5 moved
chmntd:w veaik intg mepo@QBnghwz:éégnﬁ}@ rfdzltrzllqéﬂ?%ﬂeﬁr%ov%d to a
alo e
o 688 s’ ABsartil “EoPrenindihg SlBetngermxis of
a mtIaulcmlg afetdneﬂf%amrtbw,detmleclleadlﬁ I'idjlglnddlqﬁppémeﬂn@nto a
t corres
CneBREIRRPE o e SRR T RL e Sisma. Fov ChbRels rotated.
i nCoersteiqeed Nty mhetcllferammé nha&mn@gsbrm CFdQﬂbltll:ngutward on
ui cen
oife outfee PR By ErRPRLPBL fsian Jhs e bideative film
cI eamaved ifaqain t;immma@,em%/ﬂzbaﬂl‘énﬁ@mtlﬁgvelﬁiﬁ‘lﬂhe30vafer W is
[ ' 2 en a [ ar
ou sid kaoqp'bgt?ﬁé?' Jélﬁézndpgfh\éﬁ&%p Y‘%' Wbega‘(" khds rotated
poéttaohl@imbm@ﬁmgal tyeedotoedpypndhoagstiefddee cﬁXltﬁeOfw?fer W
r oht Q8 RfitH h:‘f‘ue\’\@ &Enlﬁ@ ?@gl.gfglor 4%6\/@%& mnf Iﬁgacarrled

di rectrons. processi
i teubalolf ftb)cu ngrqtecbupr@r afiimg rgraoceing wmich40he @5rough the

grhé‘?téf'\?/ f%@l':gy%%r AR dhFe R ¥y, 431, and a

In the protective film forming unit 401, a chemical
solution for forming a protective film is poured through the
chemical solution poufing 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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closing the doorway 431. 41 |In the protective film
removing unit 402, the transfer armF2 carries a wafer
Wt hrough the doorway 431 into the processing vesse
430 and places the wafer Won the spin chuck 410.
Then, a renoving liquid for réroving the protective
filn15 i s poured through the chem cal sol ution pouring

nozzl e 4@%1(’6]&9 i@gcﬁﬂwati ?aw ”(‘% tBSsWﬁE:‘Jerd @réd cleaning

the spin c i S rot nsequen
r et hg 3| Igwiravided pweéthi a arleahiryg dlucqum d)camnt_:jhaozzle 424

V‘@B?ngt{ﬁ@%e?” %éﬂﬁﬁ%eqml‘?&ﬁ?d ang, tihe #hgg? tLys efrI 'Shto the

virng 'l itqui’d.
prsstréace vof themvaﬁer V. r@rkm/edjeammg tdmtswiﬁ asesmrhllath the

ot B i EORGNER Bl LA S0aBe LS 0R Ber is ot

nqrovéd adawith amwedolzzlacopwspmsgdpngsltblti’:e chemical solution

SRR AL bt S PO el B ok i thBhgh the

1xleantrg i gairdt panfumhg llwatzlreh‘AlzaTKbrttime thpl waf&lﬁcw 4)Rile the

t { eani

< EShME Sroun P BRREE a1 S vEn o b Tobi Hie wyade rail

feCIfZ:E paialie! thoea prtobight Vieel LI substemysity fdressihe the axis of
@ a LEmaLpLn on the wafer Wis washed off by
é}:g\/gngﬂé F.‘ﬁé?‘a he, the wafer Wis rotated 20 at

a h| gh dat aheEglelsqamer@ tmudryoehettselrf.rl?ae\dﬁb ﬂl'&ﬁnwgiﬁ\ﬁoured

SR e, FiBR e THbfcaalfaNs: Fieeifodidy e @ part

4@21&91[501119&“)1 heorrté@cprom&jﬂnﬁfltlobytﬁdlecé@téﬁ h%ﬁ L{ﬂft%ftﬁfn of the

tect Ilm rman ni

h/g%fegralw \ﬂbqgofhgl gﬁ r;f ]1{8 'a I H?ﬂ iYe S’th\’fﬁ‘l i Fig.

deB(eLd t hfloagh mclebamgaiqm@lf @Umnnggﬁbtﬂ% mhg moved

AR $6vaHcl 268 OirsbBftantice! o \th Tiateiyitoebour the

f |dlaanmg3\h|qngd ualion gd0Re stxagghit tihetLtdnetIﬁerwerer W rE# shown

erl_— Bh any nozzle corresponding to the cleaning
li qU|l %Oﬂpc)mi ng nozzl e 424. The chenical solution

for for e cheapir diquideid islpme'aﬂ padireg by W@Uﬂh?télﬁrface of
CHER PRl PRI, FEE S A% OThe 21850 ng quia i

smofLa‘@el ohtoha wmftearWnthwesmermtehLCokoﬂtﬁelWalf@t awed circle
prote %f}c_\"’/}gabhﬁgn lhﬁm(faéx;? &'r%’b.‘;ﬂﬁl ggrgﬂ\gx%n in Fig. 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, nahnely, 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 contéining 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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35 radially outward by centrifugal .force to forma-
protective filmon the wafer W 42 The cleaning unit
403 will be described. The cleaning unit 403 is
provided with a cleaning liquid pouring nozzle 424

for pouring a cleaning liquid3 such as pure water,
onto the surface of the wafer W The cleaning unit

403 i's S dYl ‘?‘{?& Op#te of PhAteGHA& fdf Pl e’Wé(féPg \H”%@reads

402, except t e forner s not OVId
foem e hereerigindd ntpward hehe heiriceanfersnad cm‘ tbeurwa]fgar W

%Eéhetrﬂg%et-@egi %'rééf\}vegtéd l'tHAEZe Q‘P%‘éﬁmhwght%‘? shifts

'eani n pouring nozz
vihiddual frolneatheugcenbpm @ ptawang tbezcicupdférenoeved the

3\ 9pg LRe g?anae ghh 19445 r%‘e\{(ﬁélaellst %g?egﬁgﬁbégrée]nwfugal

I'The L subs y Crossi axi's
tfloecenftbe edmni ntghbqulueame\sg noti flo4d3nwidrd trloeaniha pouring

IS r t u l.eani n [ quj,d ren
iteP5 TS e ShE Uit R PE% Waler oo RaR g Pguatty
tirentemt eentofalr phat itowafd tdepdbiphefral Parvihidfethbewafer W.

' I 15(
TEls g, B8asg e Asehulh TR oinal dog P Mg asprrace
oo fadtina Ivyate:rwer t Béncer thef ehﬂaaltcﬁe agnidinimaf e Wdgist and
P in q n st I ai htI|neLon
(aehabing. & DR Marer b afif "t ool "y R8N, rRBrimgPersion
lexposure cgm el saoh:l&l Irgrruy\eedﬂmcﬂiudtaon of patrftecles from

fer [ fu force. clean .

wiliel ERREALINE thar EESist, REY: anhr 680k T Woafer w

Warhdr advensei effect afn tthee Cllﬂanl\m@ml ofii dhexpattisrn can be
radially as shown in.Fig. .16 en.a pourin oin
SibBlassetly h I RsUtAeS ] (Rt ngTocE nhere Aadtment
patiributiablel mabhagdsisticdntai med éd vhadietd dye leltd/vad%ering to
t r LLcu t t eani
[Pt WoRRELED GheRieh) Br iafeiifafhe ol HE BEETRRES..
poi nts An inametnsion exposliee iprdiceaseahhya dbddmichd pnecess to
in FLg, . 16( se t. r S, rotatin and
He s Ikt R0 AR Fetis® REEIn I G Hlai AR gimilar
ofo theseefeebeVaroedt bet diy, cfloe exatrap e, rtdne hlest eonbbdgment.

ints, . t._ar tt cl ea ui
oRhE: edferalis " SERUER, Fooh e C&rieF Bk (52" lono a
vwed ey iy anulite leeqrentiellyupbasmofthendB Gaflayew BS, the COT
Chﬁﬂﬂe%4myﬂhFﬁmgLﬁ§kngg? B3. Then, the wafer W is carried
along a route sequentially passing the second transfer stage
TRS8 of the shelf unit U6, the second transfer arm D2, the
second 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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is noved fromthe center 0 of the wafer toward the 35
circunference of the wafer Wto pour the cleaning
liquid along the straight line L. 43 A cleaned part
of the surface of the wafer Wspreads fromthe center
O toward the circunference of 4he wafer W when the
wetted area wetted with the cleaning liquid thus

j I ent er t t he )
o1V elfef ehUB R ra E LaF el Rdusrlotiat deincegsing block
| i$2j dhies nspireatnby Aendmdf agabndf @tﬁéedetxé%;ﬁh@anéwr B1 (or
d does not flow inward fromthe pouring point
h%?lz‘fore the surface of the wafer Wdries gradually

from a C'léhml‘sr éédelrﬁ@N\taﬁ@ %r@ﬁhtﬂ@ﬁerﬁithpQﬁe Oérdt%%tlve film
d, drops are restrained fro

m?ﬁéwu% Ltlt HQ i A% e oPERtaGHEY Qafibp wrrspwm tunait 402,

elwhieh careai rﬂé@@séé}e/ regieh ane  adheri ng tlg Lﬂ}%cessed by
waf er Wand the |iquid used for i mrersion

cdMBEETSIRRI $XPOPMN Ed, 2pR odeka lbrd ofn pmtt.aue(sllanrwnblock S5

h [ r I
&%29@“25’3@2832?%2% [ DIDeR B2 i pieliniiriste Mock 3.

OfSn e Isséﬁﬁpﬁﬁé’é%"éh formingseystere provided “With the
| ra@eglilaati byol 95heah ddFat Wil a bl @ﬁlt%hteov\}g}%r W is

resist co taln din the eluate and adher |
wat R eafaAqte 6E§atmﬁ'ﬁeiﬁ'0{ﬂa€§ﬂ@§ﬂk§ p,@m:m pnelvancase where

AtheTIRIfRIr oY BXPeE W fhiRICPEASE) AB Anfl&ERN ?H%)P[S(?&?lsé process

be carried out by the resist pattern formn
S))@{t@rﬂ“'atr%ﬁépﬁin%rmeztﬁx @ngééhﬁopb@cwlﬂgeblaﬂk SR, When

f atheemasfelrew Ishﬂoft'é@éje% d;?ﬁ& mTF?er’é% e>¥t¥6§ure process,

carrledfromthe carri‘er ryin

dtiee Walkienti APy ﬁ%s@fgl@@\et'ﬂ%mugbyéheBaumharmlock S5
| a.NEt'hoBft 3n8jébendHhé aysfe By a(P t[?r%é’(‘?sf efn WHe > auxiliary

c rlﬁ al ong a route sequenti aSSI ng *t he s6¢
eP dst age 25 TRS8 of the shelf unit U6, the

d raps
iggon o?ﬁ?@{e{ﬂrﬁ%?ﬁst éégf—r Tc%‘ls%bd b§/h §t?§{>]ﬁ’ﬂge processes
trv’.!\ﬁgf(ae‘%healyﬁ? Y is #@'agxtmaunénf?rmﬂct)@kosg a prth between the
Drm’foft@sls‘v’ﬁg hiddk B Bind tHB Fnt%@i’-a E Bk S4s! \‘;vh%tthe resist

h f t TRS12
t rPea‘ittﬁ? 'étr 1? S@%nﬁém%gigem hié mﬂOé/rlﬂs@e vmhmtbck Bteghive film

tmerﬁﬂngsmrrﬂtsaeuemn% prdtee g et wsﬁeﬁe%ft@ﬁ/ the film has

rsi.on _exposure i s arrled al ong a rout

{PEMEL O tRenyatefe and befate theneBPESUTA@oCess, and
I nher pacte dllivekfipa, réMving 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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cl eaning unit 403, the interface arm B, the transfer
stage TRS11 of the shelf unit U7 of the auxiliary
bl ock S5, the fourth transfer 35 arm F2, the
protective filmrenoving unit 402 of the shelf unit
U3, the fourth transfer arm R the transfer stage
TRS6 (or the 44 transfer stage TRS7) of the shelf

unlt e, progessin S2, the in ar Al
Migusfedhin, (e BRI GE0RS Phyte srocesrndyod B2 ‘and the

etfm-;dfaeelt blcﬁtl@@vddedow hieeldhaophet e¢farkged, lgRy 5add|t|onal
rmng. unit 401 an potetlvefllmrem)wn

4§Eacev\)rﬁ &?%P@%%ﬁ%@égpﬁ ﬂ'ﬁ% e Seqning s’ 403 and
Dh@%t%sﬁﬁic@asel PAEhE @ @ )0TOBE resPste piafitd & |f©¢m|ﬁ§t B9stem
auxi | | bl ock S5 between the proceSS| ng bl ock

ahg™ h% L%/rlﬁv&rfg e block S3. Therefore, the resist

gat t Er nSheea te %{ééf\hmgrggitgﬂyewr%hnidg@agfae?wtﬁ% dnYerface
C e wm S

b@%‘&f%’d Poe dRBGt et 3 BRArMPEsRAEN RBBEsY AR thecusafer W

WeT@ rridte biheseWthe MMy if 8% dsi reh ey raRy §4Jf33nd the

ex osure process _ wi thout changing the |a out 0
Yo' Bitodl3sds phent aRd wArewafers Wocan be cleaned

Si’f‘?irﬁ'éh?ﬁél? after lﬂﬁﬁﬁéﬂs‘?BneéRB%U?ePrquér%fo%? te{}?eé'é if the

wafer Wmay be carried through the auxiliary
wihHst Véulsy erettied tmithndhe elpaseargnprisdeds the rasist and

aﬁﬁ'dldadﬂbp@t(?fé(vﬁiferﬁhﬁc%f Sé S:Ne %&éaﬁéacesﬁeﬂ‘@mafer W

f or egO| ng:l pr OCE‘SSES [ e
tWﬁg? r WaEh diheng! laammrﬁaﬂm thﬁereﬂﬁtrﬁ@@e@,@u drops is

blaskiedfend 1d¥eg i diseshaee t@u'eof\}(jafg?‘ ti)ﬂfﬁé?@'t%t air for a

pattern form ng Systemis prov rotective
f1PRE Hon @i n§cmﬁetqm@ntlvhatthq)raiuagge@ommnm etheafresist and

“ﬂﬁef ligmidagropeesrd OI"IH@I@/ ¥ rRecHahfh aNf BRHOGFe! NRely to

osur e process, rotective filmrenoving
g%tsu 56€8§§éstrt3¢ep ewaisr\mafkérarmethe like that

eé@%‘d‘“ﬁ’l@!l@c?@sr%@\/‘é@fwecFé%IH@Va We“%@éﬁﬁ??ﬁ"} of such

mls aresist filmor an antirefl ection

' TIH’urSJEESH ohianags of et aliatgr ppdnghpalighi@ drang due to

Web@itathavif afr \Aains becaéﬂh%@dCWh@ﬁ tﬂ%o'dlj@gnﬁ@ dr'f'l% 403 is
wadfer Wcan be processed at proper tines after

I P S8 i ﬁvgeadr&@@ss'raﬁbe&%@newesmﬁt@é@s§4 Eoed the
lfemaaéeamw OGRS $BG Tt MRCRSTAY rebi®yved AL Cald ¥ rPlice of

ﬁar Waf?e% wob ceg?\?ngetr?e\a/oslurfgce of the wafer W with the
cleaning 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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| tﬁﬂ@rmmeca:merbé)leagu By

A vacant space in the interface block S3 can be
effectively used as a space for installing the

cl eaning unit 403. Therefore, the cleaning unit 403
does not need to be installed in 35 the shelf unit of
the processing block S2 or t4é@ interface block S3.
Thus the nunber of types and the Iayout of the units

45 included,in the nits of
SVstRMas g ben@ oVt LT Wit 1 SR tabig R TR JaVRe) pa6 for
FBARIAE, aa@:\/ot@aﬂl\ie dnah, aFRAGE rété@ﬁlv@eﬁﬁ’q‘s\saévhd\ﬂhg units
i nst al g t he cl e ni ng( uniit. 403 and #enc& Ecrea

402 HBayi Be WICIuHedr uLitbe PRV dRKero:r J own in
Cﬁ@sb(iﬂof@\de}“ eqfheSlaV‘{ﬁJtt be tﬁbce@dh'!gﬁméhﬁs éﬂ%wnS in Figs. 17

inCluded in the interface blo t he Lengt
dar L9 rﬁgsyattablm tganhred WHE RaRBY wtl.rgfI@&%rqrbcﬁllm is not

kf%w?ee@ otm%herrfe%r@t NNEERRE W 9rét/éét¢me341rﬁn@ td¥ened on the
cl eani ntrzjmunlt 03 1s short and the wafer Wcan be

dlesigtetilmo | Assdiows| iy Kia.ei8i mbreressipolask. S2 includes
-W\?d %E’Q’/elaty‘é\@rBifaﬁ@%ZW%f BrCT\Mé%a?MES ed @U‘Ihléf‘ﬁr B4 and

el uate cont ai n|n§it e reS|st and IQUI drops
vt d Ghlayer 16 sipekedc vewrrd infthate ofdesragvshawpetn Fig.

wéh iR @reaia%/@p%aw dsnﬂuran»eta easn%Ta?g e '99' EH RS that

carried for st ance he wa
ebkmﬁednm s provided 1\5|tlhoﬁgpf®¥ﬁ=,€t|@rf$|éau@9ﬂmy79 et 401,

‘%J\%?-{é?ylt gﬁ?%ﬁa rb%t:EgsfngSh rand the liquid drops are

air an ‘are |i kely to change
into Slﬁfstmﬂc\e@ tinatFigor k7 wathe ﬁ@r\kslaa/rﬁfst Hel | aRd B2 are

t fi r e he
doss g@P”%fgf és’ﬂ%:@&lghdgg?}rﬁab e chan e%qbI at hlémt ua ?gd @
b telai vie <f1lul’T‘d rerogwintuéinib ﬂe@ﬂp@m@@m whterface blcko&3 is

f AR (WHRER t Be Rl £ARIg ”erHE"Ao§03 Swa‘?b§p%qg aeaa{ ferred

e | mersion exp osuresstem ate an
%n@ugb ﬁrbrrartsf@rsatea%eTRSS of the

ETV"P%;%Er \qﬁytoc'tﬁ%n'mtl%“yéUBfSacerﬁfvéf'% TRl tMnsferred
th eani ng |qU|d en anry antiref|ection
ffrpmut@mam@ﬁﬁﬁw bleskppat &Brovah, tformewaypke. f 8r ke sfer

0§t TRES G loff tH Bc'Hﬂerav@F 635 ‘ﬁ’o“ﬂﬁé bﬁteﬁbeen@%&ysghe The

(\;(g process fore or after exp osure E
owaﬁer ds Lrdrigd érorfrhandxt@gbeernpﬂwéésoft Qe Va!ﬁyers B1

Péﬁ’HeBQ' }68 ] tmﬂﬁmdaptmfamr@ﬁn hhe ohepniHg mevua%i@ B2 is

may used for sinply renoving_contam nants from
tm@mﬁgr withTre first transfer stage " TRSZ2, a second transfer
stage TRS7 and shelf units U1, U2 and U3. In 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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cl eaning unit 403 may be included in the auxiliary
block S5. Figs. 17 to 19 show a resist pattern

form ng systemin a fourth enbodi mrent according to the
present invention. The resist pattern form ng system
shown in Figs. 17 to 19 is nda?7 35 provided with any
auxiliary block S5 |like the resist pattern formng
s\ég%em shown.in Fi t he resi st Eattern formn

S DGl Sask PSSy AT C rsac@nwéamyghf wafer

Bfr d @¥s seldorty ntﬁhe?\ |Pﬁﬁ1(ﬂ@>‘i¢r‘v{eeﬁ<l logu renghracps ot eyt laVGtIeanrng
filmrenoving unit belncluded in the DEV

| BAARES ST St G st A RS HAITY GeySEmy (S BllaTig Lo resist

| gyl n oo rihieh - GBEERNTIS thIROFRSE rerﬁb@@rrmﬂe%tS da-‘rril& isSwafer
suitable for a case where any antireflection filmis

éem fmwrarﬁrt HdoEkspdt PN @nhFagrping er&ut@e seqaugntially

| BET B! | fid 'th@ THC:|
risomhen Mayiesl il icvTn o 18y R e e,

g2nd £heoral wera @@rrwr@orou§9e&ecs4eaﬁ@llyaﬁasmg &V@rsecond
Et@aﬁ%ﬁ%k%‘i{aﬁ@"m{@;lﬁp dfhﬁﬁeogﬁéff ﬂ%r@rl%mtrﬁ Eéé%naotransfer

| TC 'l ayer B6 Is si ayer
exid8pP 4/ hilte &er@rrdartﬁer\sf%r rsragr?d@BSM,htlaeprrttreéaqe/@rm B

(4 PIIRLOAER. bIGL ST Yon depULFePLpERey . The
aWéfeerT\QC@ééedf 514 m@n@r@oswe (&GN morcagn@rﬁ @dong a
- er?/ %5rc@]r %‘égjgd’@ntfréil Pg@*ﬂﬁ‘&hh‘@'rﬁ é'rqgceaQPrTf"rB of the

eanrn unit
4rrt§erﬁaqﬁaftér>d«v$§,ttm@§f%am@w URigndt @3¢ &M emteﬂfacﬁ aim B,

tﬂ{é’g%a ﬁ‘férlr %@@é@ﬁA‘R‘s@g%fTﬁfQ Qrﬁeffhﬁ iBYk iRy e rd&essrng

waf er s trans erred from
pbkaf&séizqgtbewkalsz arAm cdgh, thieorpretaspive, fidm rr@mourng unit

ZQOQLngch?%@vofafﬁéreBEiCYB'zgyefhg Ant B U-\IfraLr?&ethe DEV

fried fromand to
reB1ofB2he DEV | ayers 131 and B2 by a common nain

arm A fREYp th%s@'ﬁ\/g'tﬂb%k &2 isSp rd\?r‘a‘é'odﬁﬂtr’{"'at Un"r‘t Blééﬁ (ITC

transfer sta ., a second trans er g‘:
swérer)uﬁﬁtgomiormzn@rm proteckHvig §ilms, Tbﬁl rerrfarﬁe ;rs!ock S3

t{anstAFideldaoRfhl P2 clddhing Taft W3T$§ﬂ3cfgarﬁn§"e£f wafer
DEV | ayer

unit Us respectively for the
| ByefesErd the therexpagere @rogesst hel Pe®EXylayess Binand B2

Ofty SEEARAld arwftﬁf %)trégéétrvérRS?plmTR%QnoWFﬁﬁ afits 402,
TRSl4 of a shelf_unit respectively

| §Ere®ivebhe BEhargferessthenewatsr | Wercdn 4w processed
sequentially by a protective film forming process before being

subjected to an immersion expdsure 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
cérrying 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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30 the ITC l'ayer B6 are shown for conveni ence. The
resist pattern formng system simlarly 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 argqg C carries a wafer W

and a ULPA filter 405 placed in 35 an upper part of

the interfac blggt S3, Mh%g the resist &aptern

f@fﬂ?ﬁ@r%ﬁs 88<skthg deanjpgdynby4@a isnme & on

expOSUf'ﬁh@f Of@siSt anshiteeans rb A Mgl f ebysRIpCesag b¥orm an
rsion fxposure process by eani ng pfocess,

t%%t'F$§¥'°&f ﬁ”ﬂoﬁnpﬁ@t%ﬁﬁé‘t’%rﬁ”r@l'm fhhal praerresiatresist
PRlrher n Méﬁ nghé.\/%@i@ﬂ Nph g fﬁirgﬁﬂﬁgdg??ﬂ%m forms the

carries a wafer 5 fromth e carrier
cantyetigctiomn Elxegndnthalprotesivg figm, h@rsexanag@ 1359 DEV
tihg F9TBhayad B anBtﬁelégﬁ@S’era %T 1apert Bgn a+@‘?'glayer
a_carrying route sequenti assin he ’second
tBanandrarildde laret @fanehétaﬁ e lwnWtardBLn thatseuatardin the
t a t he second transfer stage TRS10, the
|[?1ter sgsgg a?@%%&'of the interface bl ockgss and an
exposurRt 4¢3skmmsa ofThe fiestetrpnsfersstapdy afhehe shelf unit
0 e S Io ' I Qalt
YBTAHECLRY S EBi rAneher <t8oR0BP the SRBIY Ligt B8 Ray be
i wsedfalse BFozKem3peraalrg é&iﬂUﬁglrlgmmltL(E?L foe adjusting the
| AERGE A TP thel Baferatpl errip @@B@?ﬁuﬁe 108 ARFhG unit

processi ng
A@CPLhe 1t estigts f ithe rtéermper@tunet ofa0a ofvafee DEV to a

e?ét&ﬁg) suﬁtréeolga'f%rartmgg‘z @Bﬁc%?%rPng %ﬁyfgl ?fg)rmmg

Frocessin rovi ded " w
mlmemlcafr(solu‘avper tOBBWQ ovafer ﬁaIVngeﬁom cfbemmvge af film on the
T@%féptwfacs& | 95w irf0 qu" P5QVig wy &Sﬁ%n%g the

unit 403 for eaning a wa processe

'emwatw@c@@wsum DA 1(&Rk)s S(H) hasl Bzﬂrsﬂ demperature

W r ctd.ye ving, 4
Péégpe%?ﬁgepqgt# SAEF foL® sUplBIERIE o) duefir St dfeated, by a
skgabing aWI“i apdafgi (b’@é'@t"ﬂyeaﬂﬂlllﬁ’ﬁlﬂcr ﬁhagtepm@cearagure of the
bRLEER DEi ) 85 fieh ﬁéﬁ‘gﬁelté)cu@ aPRS S P9eERA° thmperature
process, a cleaning pro fer immer3ion exposu

apd LaStrb@@tlél@ttEvizf)l ﬁOrh $léhﬂ0|rhg19 FJ?@O@aéeraW émd:lfearp mﬁg:lsely

agdj p&iR Qetrﬁj@vt%rﬁBbPStWé rbci’ugh %g‘ir r\ﬁ?"?§ S§C*:e(?'ﬂp%rature at
pass bet ween the processin
which the film formlng chemlcal solutlon is applled to the wafer
W. The first temperature adjusting plate 510 is disposed above
the second temperature adjusting plate 520 in a processing
vessel 501. A liquid resist application process for applying a
liguid 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 lower 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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exposure system S4. Consequently, the conplication of
the 30 carrying passage al ong which the wafer Wis
carried can be avoided and the wafer Wcan be
processed at proper tinmes after the filmformng
process and the exposure progess. Even if those
processes are necessary, the conplication of a
carrying programcan be avoided. A vacant space in

tHO GessENg ¢S loeR 135 A3ceatralepartt ot thvel fratsedmgserature

TSI PO 31078 4080 LTS 0 00 L i
9§t%xrasxp lence teindBgnl ghamet 40@& issiprhortt m&heber 511 is
TP IR PP R TR a0t nFgh TR GES T B ustiviny:

order dn &lﬁeenﬁzodrrmem Vherfltgteteremes’etpaewdjumng plate
fof @i 9 $Yste es#gqsat%ﬁ‘ltt tr'cﬁ f:rél%lnrg%%ﬁeplate

pro ectlve fi m
B viaggdor ayem;BEa, a @@tkh&yero&thé’@ﬁd@y@f 1B3|Tﬁrﬁdand a

ha
?ﬂamﬁéor?éggsﬁg @%@efi e%y(aﬁ ou%% nr%t%@%qrhwfl rngjectlons
trlahsdem forayss af the lsqcnp!éfh wﬂghlc%-:*lefLifn@rfdrsithEemperature
t n
SREREE, BIaEE | ST et b ARpTet PoAiEr W Py the first
atetmpera@rtehsuptp@mepmw & 1af gmee g%@hg\/tbettmetetr]\ about 0.1
t adj ust s .
:ag{ngsgrﬁoﬂ‘[te awgﬁm té %%@Faﬁﬁjri 3681 10lol the  first
ftempeeaiamml aclgtwtmgofplaté lme)IOWB B@o%n?h}?migalzl by way
ilmo
LS R AP SoF R 1 B L lence of
thepkirst Uempm]amareragjjturslttng @g&%e?lm has a I! fSta
te. or, _Supportjn : :
fNZ?gfr ?lrggqu‘?één a g_]% lpgap]lﬁ%]egggpo@gar?wded with
@deU§It| hgat hpi ptee ripet at uThBe omrsthele%ﬁ w;ﬁegS‘M: ®56prfalcﬁe%lt in a
te re, a ing p
BV de TG, TREME R TP ERRG Bk prbipser pr” the® first
aampera@rehadjmmlagaplate §n|0t hemm‘reroﬂ/\the faeat pipe 514 is
|
SEITRGRY foothe (FBsH! fuchufhr S "IHNEThERt pive 514 55
1ee<rt§d§nct£tdjr® djaisemtige pbatk Stfface besmbeedn@bova'r%rature
%“gﬁq@ ¢_gtreerrg(iqalture adj usting plate 520 in a
SI

ces veSsel’ 501. A liquid resist application
pr oces# fsecoapblhdaty pipel 54& ds resibedded aimafar bAsearplate

a3 R BRLLED VthMeh@r BEPLOFESE 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 beyond 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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for formng an antireflection filmon a wafer Wand a
protective filmform ng process for formng a

wat er -repel l ent protective 30 filmon a wafer Ware
chem cal solution application processes. The first
tenperature adjusting plate 539 is di sposed above the
second tenperature adjusting plate 520 in the

pft@t‘b%ssia nSoV@§§e&a ;?@I]aryTH?eHHé’f’ 'c% tm%ttﬂjge th?§§S§Mace of

vessel divided'into an up

| $er Wtq{@#rtt@rb%yaad% s5a8H @M@B@i a Mﬂéabldaedlqﬂnait eworking
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havi ng, I ndric¢ ipe. The support
menber wnensonﬁw@dmaﬁ mrlaatmlpragt)a dfltg’re heat pipe is

t I I r.s
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sw@sxcumataony cTheLWaa;DOIaIOlfnthmmNpHatm_g fhaid g, cdfumed to flow
e
CHENS b 4 MEHIERTe 8 LSS L ent Bl B0 Agral tube to
Prtbﬁeoth@henCBp:arar(e:o‘rcdermhtmnt partippéra Jow aeenpérature of
t t a dj stl ate 510 to
B! hictalt SET 2 DG XIDBPLRLE cPhAiRes when the
pIV@lp@I‘SQMS mttmecghtabiemeierthaowall 0f Theaothebewid Padt and
ur e fir at
adjuggﬂ%% ate$g¥§ igﬁﬁﬁgé%ggﬂoﬁlgs+aﬁ 6Baéy é@ﬁsfened
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te 5
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DRI, FRROYS, Wyel A ned AL SMAE apgluoing
Avg@orizstione floomtamd prmrﬁilama;tlﬁﬁ n@peabeldtt@ thensfer heat
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harianf §HbIRWEFHIBIFRBLYIR)'S &ideClalits. base plate
The second temperature adjusting plate 520 is, for
example, 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 temperature 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
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502 and the other end extendi ng beyond the other end
of the base plate 502, bent upward and connected to
the surface of a heat transfer nmenber 516 nade of,
for exanple, copper or 30. alum num Each of the heat
pi pes 514 and 515 is a heat tgjqansfer device for
transferring heat by the agency of |atent heat

absorption by a fluid when the fluid vaporlzes and
|%&1eﬁgehe€e&c0%| teRHptine SsHrdathlgheor>4Geat a height

V@@E\Klbéﬁd?BbH‘tob 15%‘?1'31 QBoUﬂeO@éﬂﬁ?tfré’hp%ﬁef‘&ﬁiﬁp%fﬁéce of

has a sea t ube evacuat part
v%@ﬂcoﬁﬂctﬁ@@%(@talr@rﬁdﬂmtlﬁgdJIﬁItQSSSZQI eel or copper
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surface 0 he net al tube and
Vel aBb| &0| paaiect ispRri ngndf ItQi dD)e rsalcac*eed sbelawn the upper

napitahal %rfeth%e%'e%%doneéﬁ% F\Jré i sbtmg BM@S520.  An

capi Il l'ary nmenber 1s a neta
mxteerlraaiu N Ifrlyhieg rremalchwnnem otransferal a‘eWafeV\hew oree and

h':e% g'étst he%oosfr%(riﬁ%'@pn?afﬁe %p??):rtamﬁsp'sﬁ%b's The Jifting

ui d vapori bSorbs | ate
hmchﬁmSVIap@@Vzbﬁ idospoged inspde dfe talmawgekmegtfdfuttde first

id|§‘f'§g8§€%éﬁ?§%u Or4ap| dly by a slight pressure

rence the metal tube to 10 the ot her end
part (cAnde@S‘apleoatLpla&t)adjuatmgwtleamrad atafe ah tadjusted

e oriifre WOLoBoudh S0Pl ERI30n PRIPGES IS0 A Wine of
ead npaternahdwavmgeahsl@ém Idrmzmtcdmmmmwonmdsaas oaluminum, .
TR, B, CPERIAHIGS pole PSR RSB R Vertcally
ftlmmings theepmedeshn@g\resseal ;ﬁﬂhus “Elapi tlrguyatioanipassage
t93bhi) Y‘R&‘P{at%%té %bﬁﬁht@m’ IE%nctﬁ E'&fy i% IEQ%F transfer

or ou capl rans er cC
| mﬁ:mrdnerg 51\EaporA zt@tmparathrmNaadjdlsttmgidrrwtd smppsly line 531

RS S e el OBk PUND My A SHFL e passae
u5|2f10r¢rﬁ ythehesechiad otaerperaturar tadjsisébng eplatehesh@atand a

gﬁpge?r‘aa; gtaaﬁf&mﬁgﬁga?d' |¥Cﬂp?§?e{1§gl5352@3\ﬂ?d|schargmg
byheemmm@ratubekadystﬂngu dquid ofreon | dve passage df21 of the
hgétaagz(gwePawr%ygdlnet.ﬁ%c%gté e5pe’ 8 efg?ﬁﬂétf?éan@o the
Cr_rr@mla‘floan @rasls@mqoﬁa':t(b hg(\ut.egnpeoature adJustmg mechanism
534 disposed 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



10

15

. 20

25

30

35

exanpl e, a thickness on the order of 15 mmand a

di anmeter greater than that of a wafer W The second
tenperature adjusting plate 520 is internally
provided with a passage 521 through which a
tenperature adjusting liquid mf a 30 predeterm ned
terrperature flows. Peripheral parts of the second

ature adj ust i plate 520 is seated on second
s<u B UOR R} SQg@t u]ahug‘ht entameesaty ten elalthesegrface

Oéf the fn&rtoé“eﬁ’ﬁﬁ'e'ﬂﬁtd’r%s% u2®ihg P]'g SEOMNGs ;&bﬂg&%éd precisely

nmenbers 505 are arrang e I nsid e arran
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the secon Erature a ting pra
520238Gpport pins 506 are nmoved by a lifting rrechanlsm
506 5 t 0 r o)
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i depae bele arr\/&hgenetheoftempefatlsrte aﬂjssgwtumt 500 is
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secon terrper ure ad US
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tﬁgpgg g*gggglcggr\yﬁysgﬁegg%mg PE3830a8 WPIRA-OHES Wrrying
arm 531 of a shape resembllng that of a horseshoe as shown in
Fig. 21. The carrying arm 531 has an inside diameter slightly
greater .than the diameter of the first temperature adjusfing
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, fo_rmed 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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25 tenperature of the tenperature adjusting |iquid.
The tenperature adjusting liquid of a controlled
tenperature of, for exanple, 23Cis circulated through
the circulation passage 530. Since the first heat
pipe 514 is thermally connect®d to the outside
surface of the pipe formng 30 the circul ati on passage
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revfagemoA thepseednd emviperattirdSaljostkinigs plaed 820, the
t yi hani 30, W .lenperature
e g SaiEha e Aol e it IRV dSgaward to
ttre nséeonthe r aafieer \ir rboD tifies pasppoirn pgie; pEO&eﬁsFﬁ@en the

. G2 [ f. e it Qck, the .

Sy ing ereh Pl Qe d Aedbed s T AL Kk 52085 pinE Spgmove
tiedativier dot thescarryding Brm hg3louhtdugh thangher 584nin the
F the Uity t r | sposed 4, the, .
a%axrﬁlgllj r:ja?ya brﬂogggé{@égeg?%lg}{'ﬁg‘%ér 39’?%531&%’3% smmoved
aamtsiqaethmmicngsmnaesm 580. haBhenhdhiezeapalort pins 506
i Xbﬂ%reﬁr Séila@é theNaRPer §5eBR! tRY §hataf témperature
horseshoe "as shown in

adjusting plate 520. 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 temperature 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 CPLS5,
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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Fig. 21. The carrying arm 531 has an inside dianmeter
sli,9htly 25 greater than the dianeter of the first
tenperature adjusting plate 510. Four projections 533
project radially inward from the inside surface of
the carrying arm531 to suppobt4 a wafer W thereon as
shomn in Fig. 21. The carrying arm531 is attached to

cPTPRERANE adffoundovbi® R CEPES aRd RBLeoaadaively.

byrhae dDEVi ngyafECBanlcﬁ‘rTlthEOtsh%NO\Mhlt Dige n@abwvrtge@rmm two

adBrIBs e oAt N kS TP L e GPLen THe femperature

praaijessineg mssremq;i, use® whenpaogeser g Mesafsfadled from
carr 35 the ferk\% nto the first tenperature

adPEathiRscssing o &6 e 3 IferfREe | igEk 53.  The

tft&mp&@tatfmeadadlﬁﬁtnﬁg phatie TH @rg 5§S€é‘r haRERd SowaFer is
& COI cid th the projections 533 of the carrying
a

Fﬁ“%%f"? sP&Di et yintRace hboek 93 Wgtaﬁnps@qewng block

nmgyed downward from above the first tenperature

dj usti | a 510, the carrying arm531 is noved
down pad FIb PR oenly conpensien staas (RS Agfn dbe BEY layer

| Wldfgtﬁé‘%ﬁléﬂf &IniY91 |*sh§h6Wns?or EWC% Actually, the
er A

| 510, _ Af th
% m%ﬁ L{ai%)%tfﬁb Ug w:gar@mg}létméka@]a)sbuengr@vm@ with a
519ansﬁé1€s€a'r’<_ljéYTF89 il %Wﬂldﬁléﬁtww %dﬁéﬁgéﬁttuwead]ustmg

ort mber. 511 noves relative to t arryin
5 L 1ot UDigdioskamey P pFevigad wikly anln 531ans:er stage

oqtRes de TtHe rﬁﬂ"n'b)ér@goﬁ"tghﬁi’éra%ﬂl‘#e' §dJ Yﬁ 19H t§' Qﬁ e nsfer
i

processi ng vessel 501. The di anmeter

neYBEESHPT the shalf enit hbﬁrers@IEéhgehy a'tettemmu@m 534

of the qafé)ﬂ@\g BF Iy %%feﬂ—%p'rﬁlcﬁw?;@tg%oﬂlly@e described.

cl erature adj ustin
SURHOrTaPSTRT 208" of cLaNSTRES G WatHh WhefTapheine siarriare block
ofsr nelr@@@qnotﬁeerf@eﬁpé%@r@ma@hsﬂ \%"lﬁ%@ @@ﬁLs h&r [ the BCT

h
3oy B Ph" thie Biaf clovert S5.ho Th yé&sergf)\/%;ss@dsacarme@n the
t fs%co(mf rwrﬂ®e&éﬂﬂ15§1ad§u§ﬁhbacﬁlé% sgolhadf tire St'fé}ﬁ‘bretrature

P RBUER NG S T (e Seaphg| WmAsrabane qulsistiag plate

t IR e aiestinghar wafet wndti 33r0vedQ, putsi dﬁwéﬂi‘ethe main arm

prqg:egg}rrpgsv?ﬁgelwa elr WTh%P\roLB% Stl#l%pofrlEstplanﬁtlreflectlon film
forming unit 34 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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are lowered to place the wafer Won the second
tenperature adjusting plate 520. The support pins 506

are arranged so that 25 the carrying arm 531 can be
retracted without being interfered wth by the

support pins 506. The tenperagsre adjusting unit 500

can be incorporated into any one of the foregm ng

resis pt ern for The tenperature

an‘iS’sFPHg i W%GGW?rO%eZQeQm bed ¥h W @Bg 0.2°C. Then,
apisenRidianathaiad e drpsehal WaradiNadh g9 tHY tw&rﬁﬁobluty

i ncor por at ed |n(to the resist pattern formng

sHORAENg Hys. (ARH) o the spoliag Mnlbmm, Hategoatigg unit

t81Fighd 2BheThroatBed laver (Bup4d .rpqmtay&fdé“ tgﬁdthe first
the 1 TC | ayer B6 of "the shelf ni t are provi

wWeMRASEIrat afdusdNas Pl ke u511®sot:pm tesnperatuned adjusting
r
ClEk%t éCﬁggl‘?ﬁ)fCYﬁbyshé—?%rﬁ Uanel"hiTB@v%f;W bﬁW cooled at

B4 an | ayer e shelf
pPEPILded0VE iy 8he ceplinpaplate adj abthagheating apit? (CHP4) is

Cﬁb%taé‘ﬁ’ tﬁpé—ﬁrsf %éprﬁ‘}ér?“cgjlré ad1d h&lPEVpI'a%eg ngoqf abB%t 12 s

hel rovi nper a
Zﬂﬁ?@qlm@QJWQngONL[LOla@BHCI?Lt223°KEe+tle"rﬁaer at ur e
dj ust | ¢ vm%ﬂ
?rjagsf Ie??'ee:fjmf%hoé:nl?g%t htzag'rgg%gs& ng I ocﬁg'ggvﬂth% v¥]afer W from
i Bber f e pednres. atjustingnpeuattur CRMj4)st itng dhiet second
s r e
AR B Pl Rt o0 B R B RPEETUARE adjusting
FUgIt A£ Plgm ;EOaUtaF&‘rIQfe’frhStvagéerTPIEZt@ dhe AEDEWEayRS.  The

e R, Uil felBni It pe AN G HiSte 520
bf@t:kemptbe, ;ff)bvllieféi tei chod the amafer V\étfaigm mcm 1°C to
compinaf | 9”2%t h ?hEﬂ”pgi%‘ %nadalﬁ‘ﬁt g ¢ Si% w%fer W

unit bl ock rovi h only atran

TRaroggh hhﬁbéf@teﬁtl‘f@nﬁbﬂafgr@ladj usmt n‘bOLnand alnel heatmg
t f h t
LIEICrpES B0t d e et ol gy, pigi, 510 of
sYBeciampEraberei@sinpbeg unihéCPLssetharshealf unit U6G. The

R S R R ahp B s o

| Kher fB%aEIagt Hénécw(qfé% BS. ke veif ethey iférstl desdpenature

t B@;é?gﬁ;@gg!@ké gwpgtmgﬁ?@m(@ta gusae RAUSLRED it [(L9) for
t@Pﬁ’é’rtalarSetQOGQ%'tW@V‘@f@treW at 23°C + 1°C.

- Subsequently, the transfer 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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520 heats the wafer Wat 23C + 0.2C. Then, the main

arm A5 carries the wafer Wthrough the first
antireflection film formng unit 34 and the heating

unit (CHP5) in that order to the 25 first tenperature
adjusting plate 510 of the tggperature adjusting unit
(CPL7) of the shelf unit U6. The heating plate 53 of

the heating unit (CHPS% heats the wafer. The cooling

pirdt 4034t dbessehendat@mpaniadughl §ditstibgupl BeCS 2thef the

' t i \e t ' ' : ;
SEhfettite ABRsqha, DRiL KGR ar he iR R bl e ptusting
fugrit 464l )1eoelst the ovafam¥ aka23tCW rb@ghl.y from 50C
to 23C t f Lri t f
fromtI’Ilé %Egnég&atlé?g?‘agﬁugﬁgn\gzlg 4 F@L?{}% \g%taﬁé X\Fm A
sacored thapeadear®w thdpughi nbeplpabee&20eofilmheemoving unit
t enat.ur | ISt ik i ( 0 t r e
TR AR b, PEA1 CERERRLY it RIS T oL
€N Yeenpdhat degedopirsg iutgitpBAtie 528t drderekambleeheating
faor..1 S th e fr 23C .+ 1C. t.o 23
WiEE O3 PRGN n Wb Al dab el “hdd S8t to a
tprededk rirtia eldy devehopirog tprodesgzar tTing transféARMIM Chearries

[ i ng unj 4), th at i,n nit 31 and t
T WHFeini e B P HaYettbing Protiss #irough the
feshetrahsfer atdaget TR 2plbatde r&tiored thhewlaéepeNa}:]mrtaef carrier
j usting . uni CPL4), of 1 shel f unit Us. The wafer
ﬁ&%ﬁ?@ 180&59&(a£pera%lg>&k ESC by the cooling plate 54
of the Waan npeushelf ChiRds US akebtU®natdhephavigied with the
ratur L ust.ing plat 0 for about 12 s _to
SSTRBERRG BIYSHBROHRI R B R B erpfsd ash@ transfer
fatagie, tthen s&r/rp exratubé @ﬁth'eewatfh:)e V\Nafaa‘:] b\é/ﬁakjt}(rgtédheduring a
ture j ust.i_ng it _(CPL4) to the seco .
VEAREN G e B8 URDICRECHR waleut bs btk Fefiie Mg warer w is
adposterrgd batvgarPlidle tunitr bloadkes, shehwas erthaVdarridre block
I e 6, T waf er I Sykept t o]
et a s Black' 820 e WeiceSsIRg ifoge 52 and
Ihesinterfacd bibekvad err Whié momoc236ing otk 23C + 0. 2C.
n h [ r.m A [i t r t hrough the ..
st or et e PTRBV B 5 - adtotERbatitivead RSB, time
(r@ g sayt dot hrddassing etdpenabliee Vidiast begretlated5and the
§ r ' [ unj 9) of the shelf
dhrebdh bEREST G RS Be R B Thbedyel  “apout soc
by the Wban blge pvafer 54 isfcarried from and to the 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
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the heating unit (CHP6) is kept on the first

tenperature adjusting plate 510 of the tenperature
adjusting unit (CPL9) for about 12 s to cool the

wafer Wat 23C + 1C. Subsequently, the transfer arm D2
carries the wafer W 25 fromgse tenperature adjusting
unit (CPL9) to the second tenperature adjusting plate

520 of the tenperature adjusting wunit (CPL7) or the

t edflerdtdir 2ladj udthengtamperatme) of THee sacend; sereperature

HAIIRIAGTRIAS TBG T BF Mife RUMPEAL(, PEInd Clipye (500 is

2adieted to. adjughdhe taempenasurgcef athe BvpfekVupoth3°C +
f L0 el ; _

(LB L Uik tRe: ettt el bR UL (hfouor

vHi@r Saroad htemypadnee sadiustiggd. placewa’20. Wi Since the

s tern ! Si r
SRS SAUSEREI MR J§ RS PRI Proush the
waResage pbddesded nigy thiee tiemnpesaturee xpdpistenpnbcessthe first
t i i <4403, rd i t fr :
REEat e W= 00 ppat YL Shel BEpRLAnUE! Hne rirt
atgrsaragu pe ataed jB20ingf . phate t 8iller abor ebadjadjuistgdunivithout
( : rature.adj i upit_ (CPL1) cool.s .
({bdiie i8S PRIREL P50 b ad Bl TRRD in e
| ppesa@e) S52lhe radnsaqueAly,Stloar teespetatunef @f We second
t pratectiyve fil Vi nit 402 he_ ..
hgﬁ%aﬁgﬁ? %‘%{'t‘élzé%kén RO S ﬁS Lﬂﬁct“r(f‘éffl’l adjusted
(lzecaysartthe fiowewateoof nheutem pe2aitare hedjustiteg tquidin the
h ' it 1 T12) us.th fer.,. Wis
Faredle St O PE G L enb iRl e SR Etugg Prage 520
tdansfreot ®eny.C carries 10 the wafer W processed by the
devel opi p thro . figst transfer stage
TRee aniPet PRReRuordIcRfs | RESCUM T eirt, thfdRermture
i adjuetiogrpiade blOcangithevsecorit tehepéramiresadfusiidg plate
r \VAi i . e A pustin ni
CB79 S BAEMSHchelivd By AREEL A SR ADAEh o that
t efrgdeacopding nlate velf EheVwealingeuadf (@) dirdwg i Fig. 1.
bit-ings t4 [ e i I f.or h .
E?EP \8/\5iﬂﬁt@@%s%ﬁ%&d%@ﬁénﬁ?ﬁbﬁon\lﬂt(aegjl g@ﬁg SQ&/Cﬁoolmg
adnitheagdr ey tawk thel wadfer hdVpriocessendinstodkens@erature
gﬁgjlg%tgggggﬁt% 818016 5En8Ndect R tEHdALErE! Q6fustng” plate
520 of the temperature adjusting unit 500 instead of by the
cooling unit. _

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

The temperature adjusting unit 500 may be provided with
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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20 S2 and the auxiliary block S5. Consequently,

processing tine necessary for processing the wafer W

can be reduced and the through put of the system can .

be i nproved. When the wafer Wis carried fromand to

the filmformng wunit blocksd34, B5 and B6, the wafer
Wis carried onto the first 25 tenperature adjusting
plate 510 of the tenperature adjusting unit 500 of the
Ui Glb¢ KnPyiNg oA BYPROFE NS §Q dranstayj the waker W is not

tﬁ@@@é@éwe @ﬁewfeoﬁeaf e mgeiﬂextn@gg%ég r&;gﬂ@ Eh&% 510

Wi s carrle onto the

a@@@sbﬁng\q&aélte@ ip20 &Pache hdanper at @ﬂ@audyasttlcab dimension
5 k 0

28fachente bl gkl s pTe SBRUA BLis 510
+can A Esity matledpmaawttﬁaltméayxaf@d amamgement in a

Cepdc afor BaRUREl Verp biRoy e TS| RIERIIIRN, o cguced.
The ten“ﬁbﬁatsu'p@wfchphesfﬁ%t atrenwegarte@r Q/@rdijcu?dty ngp place a
g | Eg{eggt g&@d%fm{ %?hgj]‘?errper;tet&%‘ej géﬁﬁlgfwa erag\/é)t 'g%cond
2HIMperatoyet madJImesatngal mdat&7 5204 andhgtsforehe the second
Bt ehiPe RbiiTF OBl SRS BesBaey iUt Guater
tWaajjlcmslnenne theepsrcind derhpelratueé eadwdtong@3@ate 520 can
0. 20 , : e
OSSR BLA0 RS SRR o) BEL W of ene
SWﬁfertM\éd tSSinmymer a'hter deaulp esd iuTg Idfqghd:_ ixotmmtd temperature
. S
e Ve e P ACAT Aty “YalRel Ging hence the
atennpienagupeat ef 5ibe t meafeenp® atcare dfet hedfusted so that
ORI A e IR Mo B! G Sepd % FRRCBE A S LBt W is very

causing pressure e tenperature
adjnigrinng thiedfilre farming ppaseagdssable Oorfseqmawflllm having a

Lpg?éqggﬁg%gaﬁggeo&nﬁgggﬁgond t-enperature adjusting

€ accur y adjusted because the flow
rate of Altteou@hpéhat dirst atifumersfurequEdiListindieplate 510 is

D35TREE 083 Shpid S:ePhenr o S KB far the

f tegper@ipeeadfirtde mﬁﬁt\/\hgcem dre admsdrd the23eCond1°C in

LSERRIALS SRR URoRE! Bl ARG W Swarer 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



of the cooling plate of the cooling unit (COL). shown
in Fig. 1. 20 Each of the unit bl ocks may be not
provided with any cooling wunit and may cool the wafer
Wby the first tenperature adjusting plate 510 or the
second tenperature adjusting pPate 520 of the
tenperature adjusting unit 500 instead of by the

CaphJi ' When the nunber of the cooling units
o?gég@ﬁrﬁ2#§chﬁgék is reduced or all the cooling
units of each unit block are omtted, other units can
be installed in spaces fromwhich the cooling units
have been renoved. To inprove the throughput, each
unit bl ock needs four heating units (CHP). Since such
a need 30 can be dealt with, the throughput can be
further inproved. The tenperature adjusting unit 500
may be provided with two or nore first tenperature
adjusting plates 510 in a vertical arrangenent. Since
the carrying nechanism 530 transfers a wafer Wheld
thereon to the first tenperature adjusting plate 35
510 by novi ng downward past the tenperature adjusting
plate 510, any nechani sm corresponding to the lifting
mechani sm for 58 vertically noving the support pins
to transfer the wafer Wis not necessary. Therefore,
the first tenperature adjusting plate 510 can be
installed in a space having a small vertical dinension
and hence a plurality of first tenperature adjusting
plates 510 5 can be easily installed in a vertically

| ayered arrangenent in a space not having a very big
vertical dinension. The support pins 506 are noved
vertically to place a wafer Won and to pick up the
sane fromthe second tenperature adjusting plate 520.
Therefore, the second 10 tenperature adjusting plate
520 may be |l arger than the wafer Wand hence the
second tenperature adjusting plate 520 can
satisfactorily adjust the tenperature of a periphera
part of the wafer W Since the tenperature of the
second tenperature adjusting plate 520 can be
accurately adjusted and hence the 15 tenperature of
the wafer Wcan be adjusted so that tenperature

di stribution on the surface of the wafer Wis very
uniform the filmformng process is able to forma
filmhaving a



high intrasurface uniformty. Al though the first

tenperature adjusting plate 510 is 20 al npbst the sa

as the wafer Win size, it is proved that the [(6vD wise
tenperature of the wafer chr& be adjusted to 23C + 1C

in satisfactory intrasurface-uniformty by keeping

t he wafwhaVishelatistkdatis 50C by the heating process on
the first tenperature  adjusting plate 510 for 12 s.
25 The 1 prof\egg?Vé‘Qf BNeh FBVRIGRI NGNPY SR EBMRTF MGy a

prot ecty %%rfi'ér”hgﬂdflﬁm\’i@@fb%cwm f?cél"&*?hﬁcéesq.lﬁé’trage carried

i Nrer si on  exposure be I nsta i n~any one
dhlecetd |Hyrraf©ani|ag; unit blocks B3 to B5 instead of in
the auxiliar cial_uni

(150 praftsai s duseicfar pRocgRSlidie BRbist; fangferred

NEEREtHFrénPtRECEAINEr fh'd ng Iiﬂigm 2 C\kaf@rfovaflq’ﬁl%sﬁe@i ulQNn g a
i mTersi on exposure may be ins in any one of

fr@rsmsh@lmuﬁnttfm sulbstEtero B5 |nst ead of in the

ayer 01 AR Rl R FHbE L s RtRgeL R exposure

wafstenpr m@@mﬂgka' stdtstrmmrpsocesewowrthemxpa&ube system
installed in any one of the unit blocks Bl to

tatd reféiHeg; Hbe SUSSiraie todheRrasessingnkl 9ok Eq \SékpéeCt the
\t%ha r2te Ao, Ehge?gloqﬂfﬂp\ldra'&és@ 268 - tréﬂ{'r% WéESLﬁQtrate

IS claine coati ng and devel oping s
m:muessewbyaheadeVeromargdprcrrgpﬂ b@khémanrmrehandgng block;
supstrate carried thereto by a carrier; a processing
WBEKEYor processing a substrate transferred thereto

fromthg @ﬁé%ﬁdcé‘@éﬂ%'g‘ B & %%rb%é@&%fth' H%lurality of film
including a resist fi'lmon the substrate; an

ifereringcenit ddacksrsizaked nyp anslawrrSaaedt @ developing unit

182k ek b i ayier et Pt P fifh FarfHiRd B Eodé.
the prageseengliiaditk b faubjfeemihheunstubssd cké esttatked up in
devel opi ng process and tq transfer the substrate

JyeEs SaETHGer ol BEIRI (65 BE ARRIYERS it RO QkaTpf applying a
haqWid Pst¥taKa sUBEIB and a liquid-processing unit block for

applying a chemical solution for forming an antireflection film to a
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, and a carrying means for carrying a substrate
from one to another of the liquid-processing unit and the heating
unit.

2. The coating and developing system according to claim 1, wherein
each of the unit blocks comprise 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

a mode selecting means for selecting one of a first carrying



a) the processing block is provided with a plurality

of film formng unit blocks stacked up in | ayers an‘ELOYDW|SE
a developing unit block stacked up in layers with

respect to the filmformng it blocks, b) the

plurality of filmform ng unit™ bl ocks stacked up in

Irapees innedhide a bubsitchteess séaaped yiongalurthe kiiekbllodks, a

lving a liquid resist to a supstrate and a o
196RA 70 faicuing Mo In YRKR AosuUbalAte: sgCArBREnteA liquid

1§ { inhO'URi ntg r 2 ik iy t
SEist b RlinGOURIBIbRICRANS [Fql REPTBEeRSIT Andt block for
Ifioguiingpancassiirefde ation fifrorbedoreythe liguidengsiat is applied to
solutiop to a substrate,, a.heating unit for heating a
AbSHPRIAeANY Ao fSNelgPiREnd b DGk 8Ty GRTTYING Sut a
ddeélotifg for@Bee tdha@nat heirdfcah§ing mode in_I_hwhich a

| i qui d-processing unit and the heating “unit. 2. The
stigtants cearliedi by aysiveridacesisdi Aprlping abmitl block, a

G ey DIt BT SToSRIRY) 56 T8 b Enemica

unl of cooling a 'su
deleltiani figr Byrehierg aecar tifefe ttiodl fimakted thd igluid resist has

onprising: carrying recipes specifying substrate

28y ApPhachdol @ @bstiale. ansia; dawelQpigoeinit block for
' ectd ne of a first carrying

S&Aﬁ%rw%éneérbsemropﬁﬁb eptd s,
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resist is applied to a substrate and a devel opi ng
uni t bléck Ther coating agdodevelopiagebppteny accoeding tmalaim

' c | g mde in which a substrate is carried
?o#g\}{h%&u?éwde@iglsn:&appl ying unit block, a chemni cal
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bl ocks q@epcrq)r&%s Iaﬁggéggttgggegroup of secon rans}etr stages

stacked up in layers and disposed on the side of the interface
block to receive a substrate from and deliver a substrate to the
carrying means of each unit block;

a first substrate transfer means for carrying a substrate
from one to another of the first transfer stages; and

a second substrate transfer means for carrying a substrate
from one to another of the second transfer 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. The coating and devel opi ng system according to

claim 1 further conprising: a first transfer stage |LOYDWISE
group of first transfer stages stacked up in |ayers

for the unit bl ocks, disposeg on the side of the

carrier handling block tor eive a substrate from

andvheréetha sedbshdaransfeor gtwg@eyﬁowmmm aln ARehface
#ﬂlt bl ock; a second transfer sta group of second

arkrteansfenstaoeryakwhieh a sup E—fﬂ@ ingaariggobetween the
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substrate fromand del'i ver a sUbstrate.to the
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fromone to another of the second transfer stages. 5
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i ncl udes an 1 nter stage Vi a
4, wihste it ama;tmdurarryetmlohndxtp\mﬁdeldewuhmtwtétaoaablumts, which
and t he ﬁéocessi n e coatin
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ébgsdleaneéonmgn pgoceesi aag, aféepeitta vdeyefapingolptiongss, is
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processi ng vess a commo
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ubstrates  held by the Iuralltﬁgof substrate holdi nge t
a
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@éﬁgfgirgkg dfoackﬂh'mthﬂck &b A niz?tg: ddlf‘r%.rblegz%]ining the
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TR M R MO A R
R AN D YRS S a idefocus inspecting device for finding a
faultily registered pattern occurred in the exposure system, an
irregular coating detecting device for detecting irregularities in a
liquid resist film, a faulty development detecting device for
detecting defects in a developed film, a particle counting device
for counting particles adhering to a substrate, a comet detecting
device for detecting comets in a resist film formed on a substrate,
a splash-back detecting device, a defect detecting 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



i nt er posed between the processing block and the
interface block. 9. The coating and devel opi ng system
according to claim 8, wherein the functional unitdLeDWISE
the auxiliary block include %g | east one of a film
t hi ckness exam ning unit for“e&xamning the thickness
@ndyofri & nd & ve hegsingn paosebst ratime avidtramewswming device for
cl eaning a ,substrate before the ex sug ocess
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partl cles adhering to a substrate, a conet detecting

ofva s b eirate tfedtinmg essimn @Xn@%”r%s'iheﬁ fenchione neaitopf the

P ol 501 Orda S5 108, SR e "0 ke

@rozesislest byt lenrrEerswmelbeﬁ@@ltlrmg deV| ce for detecting
resi dual ﬁ ist remaining,on a substrate processed by
a devellohi Bep?ee&l@g aado%\é%kom@eemm“o%weedmarto claim

detyGRbrath gﬁ%%h\?/\? @@wg@ i Ard HH'ldbfcféksSBréﬁﬂleyééme in the

process e LL a de opl Ng proce
dayouteofrthid Hiquichprodasginte vinde tlﬁe)rheam@sumtngndl ttes ecdrrying
a patterned resist filmfornmed on a substrate, and a

8 fer exani ni ng device for exam ning the register

of a phat oTRgkco8fing §Hﬁsdé@éﬁ>;ﬂhpe§ @lrérﬁxé’@éé‘fd?ng to claim
process. 10. The coating and developl ng system

&cwheratyy thegxposupe sMséem fotrne @tinsdrl@ysrsorm surface
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substraterYﬂgrocessed b){ I myer si on_exposure. 11. The
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caes HBstRRl (Y SHTEraiom ke Ure agad shelWikhapal unit

included in the auleary block is a protective film removing unit for
removing a water-repellent protective film formed on the resist
film.

14. The coating and developing system adcording 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 forming a

water-repellent protective film on the resist film formed on the



of a substrate for imrersion exposure, and the

functional unit included in the auxiliary block is a LLOYDWISE
protective filmformng unit for formng a

wat er -repel l ent protective filmon the resist film

13. The coating and devel opi ﬁé system according to
SJubigtrate, whecednoinhehexphstyltyspst sradkadrsfiln | farmihg unit
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thewhesest théiéxpoddre Bysteonformysamdiqiadelay®mgn a surface
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unit block for carrying out a devel opi ng process is

pnteifaee bladk.a protective filmrenoving unit for
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formng unit block, for formng a water-repellent
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Xposure stem forns ljguid, flayer on a surface of :
0LmIag adim ds anReS; tonthB setstiateind a ol eani ng
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coawiheyeindt e ved oph dgtrapstfem stagsr @irogpt as chedwnwded, with a
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tdtperater o aa WwmReraterenatavhieh ug gheamicak golptign for

o hm . | SRemica s
FoiiHbL 2 ARRIE bRl o MESIRPatdS, The coat! ng

em according to cllaim 4, wherein

t he secthdThreanshéingaagedgvelgping pystemeacentding to claim
P ais thY (Ehpafatire adfusthgRit'ie% Bvided W ithea first
temperature adjusting plate for supporting 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.

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;



formng a filmon the substrate and adj usting

tenperature of the substrate to a tenperature at

whi ch a chenical sol ution for forming a filmis LLOYD WISE
applied to the substrate. The coating and

devel opi ng system accor di ng fs‘é claim 17, wherein the
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8tk istddkean upnint IagesURish Fespict td-MEDINY fBEmirfgbusitblocks,
interface block for carrying a substrate to
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processi ng bl oc
dmbsﬂtmlengnnra)deqaﬂdmaetssmgamsﬁbbldmefsulamwhg a chemical

cessed he devel opi to t rrier
Ao R JoBISERING GRARE BRI de cosh RS BlseR Y s
provi dag vbenaomhi ik blols ficied & A-4Rdod¥iRG kit for

stacked ‘'up in layers an devel opi ng unit

ARy ap:hemi@yephitvwn to a&ﬂmitateo attheating mnﬁtoﬁqnha;atmg a
unit_.bl.ock filmforn.n nit
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unit bl oc ncl'udes a 11 quid-processing uni or
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Léorgtﬁ‘leﬁg&fti%‘?ﬁﬁﬁh P&t 6n BeSsUritR e B@bstrttt byStAkdilm forming
unit block different from that formed the first antireflection film;

forming a second antireflection film over the resist film by the
film forming 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 inciuded 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;



and devel opi ng nmet hod conprising the steps of: formng

a first antireflection filmon a surface of a

substrate by the filmformng unit block; form ng a LLOYDWISE
resist filmby applying a Ilg%td resist to the first
antireflection filmforned o he surface of the

subst r & epreycelsBing | biackorfst Nerocerisind! #ckubsfrbes etinsferred
fromthat forned the first antireflection fil
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W pefkeiinor processing a substrate transferred thereto
fromthe carrier handling block to formfilms
i ncl udidgtherrracassing plask inerevbded awidh aplurality of film
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[ 1 ng bl ock wherein processi ng
prauiddesis isit tto a wbjstrlauteyam)d g iliquidfprodessimg unbl béask for

stacked U rs.a deyvel opi ng _uni

250RE80 dhehRn BT AR et e o s e PP fign to
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bl ocks stacked up in layers include a |liquid resist .
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unit; 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
liquid resist has been applied to the substrate;

forming films on the substrate by carrying the substrate




for applying a chemcal solution to a substrate, a
heating unit for heating a substrate and a carrying
nmeans for carrying a substrate fromone to another of
the 1iquid-processing unit agg the heating wunit; said
coati ng and devel opi ng net hod‘conprising the steps of:
$edecod negtcoaa othen ofithet firarfioyntig gnwalid b e cisi ightlse selected
substrate is carried to all the filmformng unit
RAEXNI edeod Tarrying node in which a substrate

is carrg € th b W kSt éﬁa¥ | g+ Nkt o0

and toséﬂﬁfgglin@p}%%eggsﬁ%ﬁaﬁt oc‘:a)léjl fglﬂtwo}bnengﬁﬁs and
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a, subhstrate, an t.hird carryjn de jn which :
AtPRigd TunioPlo Qe Fob IaYET e Thas AveRfgefiging the
wiutaktyoek filed fapRlignenid Blo@kisd resist to a substrate
and to the |iquid-processing unit block for applying a
chem cal solution for formng an antireflection film

to a substrate after the |liquid resist has been

applied to the substrate; formng filns on the

substrate by carrying the substrate LLOYDW'E 67 from
one to another of the filmformng unit blocks in the
selected carrying node; and subjecting the substrate
coated with the filns and processed by an exposure
process to a devel opi ng process by a devel oping unit
block in a layer other than |layers including the

plurality of filmform ng unit bl ocks.
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