; ef ghi j kIl e3eZWh6DTA$I ~uui u~unu~~~i Y~A~1l~~l1~~N - 1 SUBSTRATE PROCESSI NG
APPARA*QS AND SUBSTRATE PROCESSI NG METHOD Background of the

Field of the Invention The present invention relates to a sudmmmHmM““mmmm
processing apparatus such as a coating and devel opi ng processing apparatus
for coating.a sem conductor wafer with a resist solution and deve?gﬁ ng it,
and a substrate 10 processing nethod applied, for exanple, to such an
apparatus. 2. Description of the Related Art In the process |st
processing in sem conductor device fabrication, for exanplelmmmammwmw@m
such as a sem conductor wafer (hereinafter referred t
-the |ike undergoes exposure of a pattern, heat processing, tenperﬁpﬂre
regul ati on processing, and then devel opi ng processing. A coating and
devel opi ng processi ng apparatus has been hitherto used for such a series of
. 20 ~ processing. This coating and devel opi ng processing apparatus includes
various kinds of processing units for individually performng a series of
processing required for coating and devel opi ng processing of a wafer, for
exanpl e, resist 25 coating processing for applying a resist solution, heat
processing for heating the wafer. which has undergone ' exposure
processing, tenperature regul ati on processing for regulating the
tenperature of the wafer which has undergéne-.: - 2 the heat
processi ng, and devel opi ng processing for perform ng devel opi ng processing
for the wafer SHBETRANGE BROCEFSANGt AEPRABAPYSaRNDeSUBGIRATEORRPCESEISICNY.
The wafer is carried into/out of -each q{ ing unit and transferred 5

bet ween the processing units by a main transter device. The transfer of the
wafer'to the units by the main transfer device only, however, is a heavy

burden for the main transfeng@kbggun&the@ﬁetEﬁ@gntgoﬁ possrbrlrty of
causi ng a drop in the thr oughput_of "the entire apparatus. 10 Japanese

Pat ent Bai d- open N NFiedkd of %1193t 498| Gazette discloses an art in

whi ch processi ng Unitte Wedents DOF@OSESsh of e Di €St €8 Né. NG P ££ESSI Ng

sections out of processin sectrons1ﬂgae$erforn1:%Egonh% ous ocessrng, a
substrate del RIS Podd i TP Provi % & P REFHt géje_L‘Ser 13#9n group,
and in whi ch »mgesainsbpparebos fmnn@faﬁn.ﬁgaamdcaichldjﬂiwialﬁeﬁ:hﬂth :

substrate deli V?éél%‘bs'édl%‘acf}g &aﬁlfna(?%\\})&o}ﬁis%rscec% ons, ¢ | iy the

processi ng secti on group, F'oBGL tT anst er s
subst r ae bet WEOFgsEOeEs Sietfh o caiwhisedt Herr texamnle pfrocessh mp sect i ons

apparatus.

2. Description of the Related Art
In the process of photo—re81st processing in
semiconductor device fabrication, for example, a substrate
15 such as a semiconductor wafer (hereinafter referred to as
“a wafer”) or the like undergoes exposure of a pattern, heat
processing, temperature regulation processing, and then
developing processing. A coating anddevelopingprocessing
apparatus has been hitherto used for such a series of
. 20 . processing.
" This coating and developing processing apparatus
includes various kinds of processing units for individually
'performing a series of processing required for coating and
developing processing of a wafer, for example, resist
25 coating processing for applying a resist solution, heat
processing for heating the wafer which has undergone
exposure processing, temperature regulation processing for

regulating the temperature 6f the wafer which has undergone



20 conposing the processing section group and the substrate delivery
position of the processing section group. Thus, the burden inposed on the
transf?er device can be |lightened, thereby inproving throughput. Tenperature
regul ation processing is perfornmed after 25 heat processing, for exanple,
bet ween exposure processing and devel opi ng processing, and throughput tends
‘to decrease since the tine required for t@nperature regul ation processing
is long, but according to the art disclosed as above, the sub-transfer

robot, the burt%@mela&omc@@s\mgqhaaﬁi ld%ddngmlmqurdd@mrg Fdhe substrate
bet ween the pr oce55| n ctiqn f,or perfor oce

processi ng se®Sk ﬁrm& g@ﬂéiﬂgﬁ? %ﬁﬁg &gﬁhl %%?-37 qh

wher eby a permmmeﬁbdmémhémmmmbmaumnﬁ&egmbmtnénmE@tegsa@@33|mbem@ﬂﬂna
start of devel,op sol.uti.on | e K o]
reduce the i NS ucé?lglé 33‘1 Jtrhteo/t? ?e%%&rgéoﬁ orsmr%gpg?uﬁa%eg% eqlr%dt
processisng onketdreep ithe phooegspong units by 3 maintﬁ¥anﬂfﬂﬁsﬁﬁW¥ﬂ&}|n t he
aforesald OFfi cial (2 Qs ARYLTend REAL UA B ARIIPAHOlma in

tenperature regul ation processing is the sane as fore, and hence there is
alinit to a te@astesn QVltqfi?eqnﬂrfYI'u@r%@V(ﬁf'tHé & r?@asfkfrémﬁdreéb fiogy the

tenperature regyhattQhdHGC RSIiRG ,ORvh rdHIBP ﬂHbﬂdﬂrl@J@Qiﬂssfdﬂltlw dih the
art disclosed in the afqresaid C%% ci al zette, the sybstrate is.carried
r

into the proc&SSSig%EctrER #Br th8r FRT WARPREaY T prive S g AREAREUS -
processgipng 10 sect ixpdrgspadtmmnt N itderqpermatNeg e Heagtﬂ—diﬁmmrafo?amaig vi a

t he sub- trans%%ﬁéF%a d%ﬁ&g% g%nc p@r%lh%_%hpégghggg%ggtuﬂfy 5H§Uﬁy

occurs in the he SU strate ore I’OC sslng or

bef ore tenper aiomp@se@gmfamrmﬁqmeamemdwyrqm%\bw m@f@@iﬂw@%’c &f precise

15 tenper aturgjr%%%s%%éﬂgee*e%%n?gr @Pﬁaﬁhiﬂ Iabﬁ@ﬁﬁmusy%ﬁsro%egmfge is a
tendency to cOpe wth a change i1 n tenperatuy % ?%hOt pl ate and a

t enper at ur e r@gﬁPEFFﬁ@tEIdﬁ@‘f?ﬁ%ﬁ’é’ﬁlqlﬁ%ﬁ&F%‘@s@eq Hé‘ A TS Df t he
hot pl gke and deha jlgimgebapyr &nd eguhaiiidig apsabet axas destrsibed tzers fidres 20

bstr at ith Lfo I d d th Kk
SUbst 1 at o pr oGeSaPHGEAF PR S S R par BT OF 6 U T T B P PR BT hand.
in order to deeesssesstimg eettmensmnmmgjtkjemqmsrﬁgrmaeeSson@Iamlrmr at us
|h size the SaSAVhihAl (330368 105 5*&&9@% cBRds dsy el opk ML RGesSi ng

appar at us has béén €Tt 0 At tal ned b Integrally disposing a plurality of
heat processi myagsisiss ngh¢acdripasataiiey shiamitiimn Rr@ssing Saftions
mul tiplg tier %otn&%tlhﬁf oM B AP s daMide g r3iNdnd e 'RERASIatE units

|ncrease|n size with™an inCrease in the dianeter of {he wafer

Accordingly, KiegHerLYhPegL&oon Obf tpﬁepﬁP‘é@Eﬁéﬂg %‘Fcbi‘%e%g‘?‘r‘% Uit i s

necessary for t$avbugdspalipoSedmar yhef ttdes f aveletiiare 35nAve dbjgiutensfd t he

present invention is to provide tg}lsl{@'l ‘Al e processing apparatus and a
a

substrate pr oc@sger?g a’lélaqp practically reducing the tinme
required , .. Temperature regulatlon processing is pertformed after

25 heat processing, for example, between exposure processing
and developing processing, and throughput tends to decrease
since the time required for temperature regulation
processing is long, but according to the art disclosed as
above, the sub-transfer robot, the burden imposed on which

30 is lightened, transfers the substrate between the

" processing section for performing heat processing and the
processing section for performing temperature regulation
processing, whereby a period of time from the completion
of heat processing to the start of developing solution is

35 shortened, which make it possible to reduce the influence
of the time required for temperature regulation processing

on a drop in throughput. -~



- 4 for tenperature regulation processing of a substrate. A second object
of the present invention is to provide a substrate processing apparatus and
a substyate processing net hod capabl e of perform ng thermal processing and
5 tenperature regul ati on processing for the substrate nore precisely. A
third object of the present invention is to provide a substrate processing
‘appar at us capabl e of precisely perform ng3temperature control in a
processing unit for 10 perform ng solution processing for the substrate. To

attain the 'af oresaigl¢ahj 8ot 8ica1s8batirAtBe fnassd Igodppal al Gaxdt tde
present invention conprises: a nmain transfer sec &g)ntgng) e}%@tﬁée”'”g a

substrate: tedf¥eHiShe MRy S8 iTHE LS podedFY e main 15
transfer sectiyilntator pastetwingi ¥®thiconané & hgfeneh asthbenoetthsfrd our

directions, for receiving and sendi.n subst o {he pEid
transfer devi cé ﬁé%?%ﬁ&%‘ﬂ%%%ﬁ%gﬁétﬁé %r?f)tqﬁéeﬁés)é&és]?r%te at_a

pr edet ergri ned #eppierad Ufer tenpwratalr @roedskl hipn X 9eRs I 519 b Ay 20

t he substrate at ure not |less than the predeterm ned tenperature;
and novi ng rreal%}s t?rbéoq%%' the tenperature regul ating sectiqn_ to, d_eli'ver

the substrate fromEerther nenpee &ty 81ped0586 Hy Qe AL BRSESFFrUnt 1 He?
thermal procesgi N0 SeCtid). o138 tf APRar & 161 &d 1Mo PEIRS et o ¢ ewetd on

further conprises a solution supplyi ection, disposed jn at |least one
direction out SHCEIRAN ffQFH p&rrfédfg'\l&ﬁs?‘%ﬁ r PERGFPYRY gngr%la%t%]}r;orr%en%%_m&

sgl ut i glrb to tfk?éé%bﬁi rtadﬁ,phaufmbﬁ:ﬂrtimgreﬂempemslim ey 1 ami gre quf aess S sends
the substrate fromito 3Q the sol ufi ppl.yi td T RP&S of
the present i n‘(ﬂe%tt?lb% IRt He nséo%r)ip(%)eczy’a As%%;}?er%[eée: é}?%%ees{s?n% sec]ﬁéo&ﬁ (for
exanmpl e, an aditesi omumi foxrortyrekdagrs h@st@%tib@@%ﬁd@%‘bi% B2®er than

the tenperat urgy agul @l g SECTHOL: A0bd ies B9 Ust e 8r & Uphybrgsest | on,

di sposed in at Teast one direction out of the four djrectjions, and the nmain
transfer sectimpoukaleleRPrerRESEHE (WREKHDEPEPECFF Ut thPET b5 T at e

-5 ItO_le_:,CGSSi ”tgexﬁ%?fétgﬂ_;e éaﬁlih?i béfgﬂérﬁﬂdli@c?ﬁii ngpappalayus pécehe Y_Fﬂaﬁiegt

i nventi’on conprises:, a tenperature regul ating section for_r e
tenper at ure of tREERIDST raatlgg%‘{ieréc%rté%e %??ﬁ‘ﬁje’ghft%%rggéat%? et?%%%éagrr%t ure
regul ation andoy rmaisfrey areedianssaté cand egut empena tiee teepelat ne Biatde
substrate at aprogel of i nat Lenbelalule adtoliafatesrondhdmnstisiaed e:

and a nain transter sec of receiving and sending the substrate fromto
the tenper at urand éfel bempgrapusectedhl aming Bd atenpee it TR{UMAE o and

transf ef, mechagism - JHe \ARPALALES £ Obm M LS BUHgERVEN Liagf ibdr thefein,
conpri sés a processing section for performn hermal _processing for the

( t
substrate, andtlﬂ%%eblérfﬁ@ﬁh@%r%u}ﬁ%tﬁ?%%l%‘E‘i’%ﬁgﬁhﬂgt?‘én@f%’?e%ﬁﬁani sm
recei ves and seafiSetdeussbsifaieuitonto the processing section.

Oon the other hand, in order to decease the entire
coating and developing processing apparatus in size, the
25 saving of a space for the coating and developing processing
apparatus has been hitherto attained by integrally
disposing a plurality of heat processing units and
temperature regulation processing units in multiple tiers
together with a transfer device.
30 All the processing units increase in size with an
" increase in the diameter of the wafer. Accordingly, higher
integration of the placement of processing units is

necessary for saving space.
Summary of the Invention

35 An object of the present invention is to provide a
substrate processing apparatus and a substrate processing

method capable of practically reducing the time required



In the apparatus of the present invention, the substrate delivered fromthe
processi ng section to the tenperature regulation and transfer nmechanismis
delivered 20 to the main transfer section and transferred to the
tenperature regul ating section. In the apparatus of the present invention,
the tenperature of the substrate when the main transfer section receives
the substrate fromthe tenperature regu aténg 25 section and the
tenperature of the substrate when the main transfer section receives the

Zy??trate fgomfb&eb e attiuHeS HeR@lladtiican ﬁ&fégﬁﬁ_ﬁfd &f @Céla:iSOHt_&ratﬁ £
ifferent. substrate processing a atus of the present, i nvent,i.on
conpri ses a processiahaeEBEgi%W?%? Q%g?%‘&?ﬁ?@e?iﬁéfﬁ%n%p&éES‘F%é’rfoé’rldzf
substrate; a tenpebatiusee paguleatdiony apgaraansfatd sestlast sat é @rrocegdialig ng
t he tenperatur h tr r.edeterm ned te d
transferring t g%télﬁtﬁist%raz’t%%afer %tﬁietp%&tﬁﬁé%ﬁ% ctetglsﬁrpﬁr{glﬁisfrsoecetes{%trﬁg garl{l a fist
and a se6ond mienmperatsfrer regetliadrnon pdiosEesddoof dyottfhes isgdss tafattehenore
tenperature regulatiseq.and transfer mechanism for transferring the
substrate fronto .. - .6 the tenperature regulation and transfer
nmechani sm The appafathdrefobhechrekdite PreSeRtoANVERERER DR PFeyide

sol ution suppl yi BaLERFEIRN el cBERRY g ad iRl B ¢ 1S rddi ko the
substrate, and th% mai.n 5 transfer section receives and sends the substrate

fromto the soPGETERTSRSpINFIRGTEENE oo T Othd M S REASRS SIS & r &9t

i nventi gp, thepeefpemingr eolagibat prgceactingnort vhda eygbarntatatree regul ati on
and transfer mechani e ik k.QC i tions,. 10 and.the solution
suppl yi ng sections g?)g%&gratq?lca}ﬁey%zjt%a%:%%g %lzr?brﬂ% t|SQI & tslue_brgs.trlaﬁtcﬁ vidual ly.
Tn t he appar at REocEsshagpepperatiusy oft ithe, priesengnjevaniion egmpatiises :and

transfer mechapi gL andhRe FREOCRITHRA FoEH it‘%{&ﬁ%rf"eﬁliﬁabo!é”%%s@fratt%@ same

casing to 15 conpose a proceSS|ng,un|t, and e_processing units and the
t enper at ure re§EMREFAGUSEctPEHSaRLBIVEREFEARFY G SRRERd |3 RN itH%e MEilEyr s

whi | e bggng i nteankfghathc A SubatdtAl 8aBE AGRSEL REc BPHAE WS rof e i cRhesent

[ ti ' : in.t f ti faor .20 t ferri
substrate; a pPBEeS%i A EeELTEH ROFSpelfor FEG THOREr hPECetond For ¢ he

substrate; andsabsempéeatupr/teguhatmain andans ds fdevisee taneh regulaedubat i ng
the tenperaturepaf t%@?rei*glaﬁ%reato% ahed sﬁkéﬁi?%;rgnla@e% %)?@%%rt%tr&h& and

transferring the su ate between the main 25 transfér section and the
processi ng secteBReryfurgppar 4hesmefl pPHecpseidsnt searanty 9rf progessing

conprisgg a cashBYsSBEEeURdi RY hh%eﬁEQQ_ﬁ%%ir'égn%%Ctlie%@ PGt @ et enperature
regul atron and transfer section and having an opening for_the delivery of
t he substrate ppsappsrpﬁged temperature; and moving means for moving the
temperature regulating section to deliver the substrate
from/to the temperature regulating section to/from the
thermal processing section.
25 The apparatus of the present invention further
comprises a solution supplying section, disposed in at least
one direction out of the four directions, for supplying a
predetermined solution to the substrate, and the main
transfer section receives and sends the substrate from/to
30 the solution supplying section.

The apparatus of the present invention further
comprises a substrate processing section (for example, an
adhesion unit for making the substrate hydrophobic) other
than the temperature regulating section and the solution

35 supplying section, disposed in at least one direction out
of the four directions, and the main transfer section

receives and sends the substrate from/to the substrate

L.



30 main transfer section to/fromthe tenperature regul ation and transfer
section. A substrate processing apparatus of the present invention
conprises: a main transfer section for transferring a substrate: a first
processi ng section for 35 performng thermal processing for the substrate;
a second . processing section for performng thermal processing for the
‘substrate; and a tenperature regul ation ad ttansfer _ ~ _ section for
regul ating the tenperature of the substrate at a predeterni ned tenperature
and transferrigfoddes budpséset Fobet ween the main transfer section, and the
first processing sagtiqg gnd t he second rocessing section, and the first
processi ng section,*tR&°2etohd %?%%%%%?ﬂg BRFTFBRUS Ry FRE PERPEREture

regul ati on andinvemsien cegnicear @ despesedulreneaghilatThe appatahusof the

Caei ngsurr oundi St i TS LR e o6 2 shbstRatscbAPTTITIRT S

section,5 and ttrRRerpeize urd renpezatwre anebttansérras@ctiamsfed havi ng an

openi ng for thedeldvar e Adigsuhsly ahe &@@gfe&gtwg gei fhl W%@){aé%cu on
d substr

to/fromthe tenperature regulation and transter_section. 1! ate
processi ng appHr &t R et RS HRTRIRATHI T O AR nprareEer Blnenyee at ure

r eggl ating Sgcﬁubﬁtﬁaﬂe,’f el af il 4 herdremer ?éétft]?i&{ poxf%% é?&ﬁqhétarﬁ:'ll
predet erm ned tenperatyre; rocessin ection for performng therm
processi ng forsﬁrﬁlr&b ‘?ast‘g?ﬁér%‘? r#ﬁ‘%%/?lts‘? eﬁh%e%?‘?%sgrﬁwr%df?%txﬂi% and
sendi n@Q. he sudssttrizre aid | tdeestt dmmend o1t er d et dnirand egedrad farg secti on;
and a sub-transfg{seqtion for transferring the substrate between the
tenperature regulating section and the processing section. The apparatus of
the present inventiThe fapRaatys eonphre sesezernhsinesu onufidi tiget he
tenperature reMAti NG SLGH R ANhd heSsuist ranst 100 - faving an
opening for the deliver g% t he suéitrate fronitgﬁ%%e nﬁfﬁptranggg? section

to/fromthe t&h¥Sit JuItRe fPREda toh. d JIRe R FIFERES | ng

appar at)ss COW]EIreigiH&btia)rB&ricBrﬂi@rﬁﬂég:e reRid rﬁi;sinﬂgre&.@it\}ém drid i&ﬁiﬂ atjeng the
tenperature o ubstrate at a predeterm ned tenperature; a first

processi ng secstu?)osztr (S)tre perﬂ“}frtrﬁ N ¢ RS e &SSP or the substrate; a
second processi ng settilen doragpardoraf e herewdn priovessi ingn f athd he
substrate; a rR¥s3add i€ 3801 ftHe HHLGH Véél%r?a% andi ng, the
substrate at |least fromto the tenperature reguﬁ ating section; and a
sub-transfer $EERSHRTGE regudpbiPRmRd He anafsr meehanismyis dgliviestedeen
the tepperat ure RE@UNRLING r8eEHeN.scditd dihadd tHad¥ 68 MY $8&L 1 on, and

t he second processing section, and the tenperature regul ating section, the
first processi perature regulating section.

In the apparatus of the present invention, the
temperature of the substrate when the main transfer section
receives the substrate from the temperature regulating

25 section and the temperature of the substrate when the main
transfer section receives the substrate from the
temperature regulation and transfer mechanism are
different.

. A substrate processing apparatus of the present

30 invention comprises a processing section for performing
‘thermal processing for a substrate; a temperature
regulation and transfer mechanism for regulating the
temp'erature of the substrate at a predetermined temperature
and transferring the substrate from/to the processing

35 section; and a fist and a second main transfer section,
disposed on both sides of the temperature regulation and

transfer mechanism, for transferring the substrate from/to



section, and the second processing section are disposed 5 |linearly. The
apparatus of the present invention further conprises a casing surroundi ng
the first processing section, the second processing section, the
tenperature regul ating section, and the sub-transfer section and having an
opening 10 for the delivery of the substrate fromto the main transfer
‘section to/fromthe tenperature regulatln@ section. A substrate processing
apparatus of the present invention conprises: a main transfer section for
transferring %k@&%ﬁpﬁr@txﬁrdarr@mﬂﬁui@mmd mrafrmfehs meertaorirdmg t her mal

processing for the "{S’gbsuaﬁt{eﬁ t%eat%?e 400 andstransfer section
a %% he

for reqgulating the a predeterm ned
t enperat ure amsbrioramssEeE isodl uthieors shgmlatiand rstﬁﬂttlcprt Hrodass g sect i on;

and a pLural ! by Hesspidl e ANt 2 des sandliunalns ol sty anes asonndabl e

and descendab recel ving and sendi ng the substrate fromto the main
transfers sect |t<mnﬂf@r sles tdions receivassaldf 8eNYs By FEHIRAYR) H/Eéhdi ng

the substrate Jyomdd19,dihe téﬂmﬁ__fid& edaguation and transfer section when
the pins are Iowered 25 ful aratus of theﬂgresent i nvention

further conprises J%a@?%g”‘@ﬁﬁ%ﬁ}’rﬁjl hR RFotesi Hy et dn, thite

'Ejerrper St ure rqggﬁ;gﬁaﬁmxaan(iég’ﬂmﬁefg Saec?dumns artthé heergseending and

escending pins a avi ng.an 3 trate

fromto the M%Wm?gggft lsr?%rrlrjlt‘%}ﬁe g?%gg%p(%*l %gggg%lﬁng

pi ns. Agsubst raatce tpeoseéetmgnaqngmmw sfeattiens égén‘t'eif'ﬁm%lﬁorﬁfc%ﬂﬁﬁq ses:

a main transfér %g?tel etlrsaq]sffﬁr\;lldlgblalfubstrate a first processing
per

section for 3 ng t ermal processing for the substrate;. a second

processi ng secti on Horthrerarpanaig's Heh ndte RERRT nRYR LI stltrate; a

tenmperature reQadd QN AN ddfansf®m -and trar%féﬁﬁﬁe&{hrfﬁm reaglll aid ng the
t enperature of the substrate at a redeterm %g erature and.

transferring PHOEHEMRLTMATF T R, W S EE BN F? he

second 1y ocessidpERE bl phocaading piniral angd bheqmm&hsugugaudlﬁsd@sdm ng
pi ns whi ch axe ascen able and .des e

substrate f rofﬁetngjﬁri?e et ﬁet%uz%r?s 1%§ng§§kzﬁgn \/\,{%rE §§£¥i8 (rj%é%}?%%gr# ul ly,
and recei vi ng marid: igelredi triget shevisiulss threditreg flrrmﬁltlblrtg‘ﬂeedenperat ure regul ation

~and transfer sectiof whesk the RNSc LI ASWBEESdOud Ut Yehanshdédent i r st
processi ng section, the second processi ng sectl? the tenperature

regul ation and-iVaIHsil IR GIES arfl BHd 4 ing pins are
di sposeg i neaiﬂahsfm@@%r auss tfatdie Presendss nvenéon durfder 15

conprises a casin sréjl:ﬂrié) di n tg?e first., rg%ro%ess&ggtglﬁgé ol P th%qqéeacond

processi ng sedS W and tT AR T e sect]on. and
t he ascendi ng taumbe}ﬂﬁnemilrregumataoandnd&awargsm espetilog for neﬁéﬂd@lm%ry of

the substrate firond r%}éf%td’@é &Lbégféég%goéf sotmd e seendi ng and

20 descendi ng pins: ar a resent invention further

conprises a smﬁmmermmﬁmnwms%@wm@ %SEP§§Fﬁbet]?ﬁ§V@§éhFH§ magiy
appar atys of t&%ﬂf&erﬁeéw&ntam fHe t];n&scé’ésﬁwécs@'ﬁom sol ution
suppl yi'ng section faor %@gglyl 8 f determ ned sol uti f hh substrat e,
and the main trans{Bie SUGRRERC TS CRF VERe AEe SERds  PREPSEER TR ¥ om t o ¢ he
sol ution supplydnigy Seed i0waslimgt Barappadings the phecpsespgtseavem ianm the
casings 30 are vertt Im%%lgéﬁu?es 888?a£90ﬁuéﬁapérear{éfe(rs'section and having
an opening for the delivery of the substrate from/to the
30 main transfer section to/from the temperature regulation
" and transfer section.

A substrate processing apparatus of the present
invention comprises: a main transfer section for
transferring a substrate: a first processing section for

35 performing thermal processing for the substrate; a second
processing section for performing thermal processing for

the substrate; and a temperature regulation and transfer




In the apparatus of the present invention, the solution supplying sections
are vertically disposed in nultiple tiers. In the apparatus of the present

i nvention, the main 35 transfer device conprises an armfor holding the
substrate; a forward and backward nmovenent driving nechani smfor noving the
arm forward and backward; a rotation driving nechanism -W- 10 for
‘rotating the arm and a vertical transfer 7mechanismfor vertically noving
the arm the forward and backward novenent driving nmechani sm and the

rotation drivigg- fESDEYS Pelytl 8812 Yhe ot AséPst kAl & PeCs8bagrapRag At us
of the present invention .COEI’I ses’ a processing unit having openings for

the delivery o PXeSigrIune RepBeRatNg8sANG g an sharingh fhe et vk ¢
transfer sectimwfsyedsh $PeSRdihxfatsrfdihecc@IipaGt aNE e HiRgs Pfoddesing

[ it, f ryi 10 th bstrate int t of th [
ni t 1 hr ough (1R G S, LR TR priaeet at i oo conpr 1 98 a8 P EERE i g

section 5 or perfaressing keatElomr ohesseagndl qur d dess sitys tseatté onandnd the

of "The-subst St A AR L AGENN Al SE6) e ek LBl R SRR

substrate from¥imeamky first and second transfer sections through the

respective openi ngs‘rl?é‘da[%}%%ﬁ@st@@ PROCESSE BT SERTERPI oA BUbEhEAT © ,
processi ng appar atus of e present invention conprises: a processjng unit

havi ng openi nfCHRK1SRF i Hdld FeFyOBRAANg (1t f b et BF OFEER IEPR_S LN a
first and secank nBddord ansd@ss Sacd | s ish SpRs@dehe fansetdeurespective
openi ngs of the %pro essi rg%b&mit, -&or carr{it ng_the substrate into/out of the
processi ng unittEHIBUGH ( SFERMSHGE, S85G1CRe 2P oRRYEPHPRMR RN ri¥es: a
first 25 procegs niplsiestivorof darheenflogtmatce t freomiét o prloe essimge fapms fde
substrate; a %Pé‘codl%rpréwﬁﬁ%xﬁgcﬁeecéér@kég uRe 85 '&Ji‘g:g@'tlpa{rﬂi’scféé' ng

for the substrate;, and a tenperature regulation and tran section for
regul ati ng theq@mfBrature of the substrate at a predetermined tenperature

30 and qtg ansferringa thigoststs gbLods KM AP é;gpeafét@é SndrseCHREsdranst er

sections through the respective openi ng\s and between_the fi rstggr ocessi ng

section and t HEEHOR! OdEFSSiS%) SeEFI"BRY25HESt RBIRLREL NG r BRSSP g OF
section, the segpridtprarekeitwnEecitare odndstibetiranpelabigredeaginitican 35

and transfer ee%};ie%tq{ e;qias‘%?oe(gegéi%er%rgéldt&f ué)OSZI:t r aetref rrmO:LCheSStilﬂe%mal
apparatus of the™present i nvention comprises: a_procpe55| ng Uit havi ng
openi ngs for processing ferdshievenpssragesubsnaanetvansben seclebon dmt a
first and secquddmiihd AN LN GG 1S s HSHONR 410 facs (e AsPagid ve
openi ngs of the processing unit, for carrying the substrate into/out of the
processi ng uniteTRFFEAIGHF ] kegulating section; and a sub-transfer section

for transferring the substrate between the temperature
regulating section and the processing section.
The apparatus of the present invention further
25 comprises a casing surrounding the temperature regulating
section and the sub-transfer section and having an opening
for the delivery of the substrate from/to the main transfer
section to/from the temperature regulating section.
A substrate processing apparatus comprises: a
30 temperature regulating section for regulating the
temperature of a substrate at a predetermined temperature;
a first processing section for performing thermal
processing for the substrate; a second processing section
for performing thermal processing for the substrate; a main
35 transfer section for receiving and sending the substrate
at least from/to the temperature regulating section; and

a sub-transfer section for transferring the substrate



5 openings, and the processing unit conprises: a tenperature regul ating
section for receiving and sending the substrate fromto the first and
second™yransfer sections through the openings and regul ating the
tenperature of the substrate at a predeterm ned tenperature; a processing
section for 10 perform ng thermal processing for the substrate; and a
‘'sub-transfer section for transferring the 8ubstrate between the tenperature
regul ati ng section and the processing section. A substrate processing
section of thebptesent the téMﬁéfhﬂﬂrGOf@@ﬁE&SJ.n@ @é@tcﬂsﬁj NthdindHe Favigitg
openi ngs for tg%oggllv ry of a SUbSHi% e an sid and a first and

second main tr EFSLEG Ponk oW FH&ES 8eF88g ?h%c?%gb%%tsl%tlo%én
t-he processi ngthei ttemb@n:ad:arrleyrrleguﬂ.la&lslabstemu@m ntcveo it refc phecprsede@m ng

uni t through thec-29,0PenihRgEne2 %‘écbﬂﬁ g&%%%%%il g; e g—.l%%”BﬁJes dsed
tenperature regulating section for recérving an € subgtrate
fromto Bhe fikdneandYsecond transfer sections through the openi ngs and

regul ating the tenpehal Wipa2h tilke cFURS 3@ int2 RFRARLYHT MRS erature;
a first proceSS| section 25 for perform ng}at her mal processing for the

n
substrat e; Eeﬁ"gﬁlﬁﬁﬁc?eggﬁﬁﬁg RS9 ?ffélrrﬁtr%r‘?%%?%aa}?g §ﬁ6§é§§png
foL t he sugstrahe sﬁﬁdna §r¢béssﬂﬁ@€§eéﬁiﬂm(NtHéNtéM§@£%?ﬂﬁ§ Raghil@ting
substrate bet at ur ting section e.first processing
section, and rﬁgg% éc%r%%z‘r 088§ Fﬁ% g?i Ctja‘?fbaflﬁe FEMRS At BBSnlng
regul at itﬁg sectponthe g lfitvesty pfoldessuitgpts@cne dmpmdnd the reecondapsfeessi ng
section are di segednl LBIRELY cAeSUBY fgtes‘éu%ogggﬁtaqﬁgp@eétt% of the

present invention conprises: proces efings Tor 35 the
delivery of a substF‘aﬁé‘béﬁr%?hpé”%%smﬁda@pﬁlrla§tlsa@(i sdeopdesainnt transfer

sections, dlsp@ﬁednt@oha@@mbbﬁséssp&Chhtﬁ opeRkras QkcthenpEagessing unit,
for carrying trate into/out of the progessing unit

t hr ough t he opgh¥ﬂ§£er5h8gtﬁe gﬁEE@E?ng uHFPC€8ﬁﬁPFS§§Cté°Br5€§SS|ng
sectionlfor pepéofarmjnghehernaprpeesess@nfofotrhehsubabeairated henperature

regul ati on and I for r Li the te rature.o
sugstrate at at%lﬁlégéég?ﬁlgﬁrg%d earréplectrétaﬁlﬁ:gang ?grf’s? T Otrhﬁegﬁhg{:tﬁtge
fromto the prbéeestempesaturencfahdeaspbatahieyabf aapreddtagmandddescendi ng
pi ns which arecassepdehle aﬁé gféﬁgﬁngtﬁg tRL E88§t¥598 999m§€8dtﬁ8 t he

substrate fromto the first and second_ mai n transftfer sections through
t he openi ngs vﬁ’tﬁﬂc?ﬁélﬁgn§e%é°1ﬁal aRd puPlyradhbyrefepsragding 8Bddi ng the

substrage fronaté@cémm@rmﬂt@thﬁcn%gw alslcemdrnd & raastescsgahbos, whsp the
p| ns are |lowered full ubst?r#ate rocesgi g gp r at s of the present 15
i nventi on conp’f?%%%vl‘igp?%géﬁ bn%n&?ehﬁ\t 5tep ’F8rt}t1ﬁema Pivery of
a substrate ontlb@mhfsrdeectaond mhé:hrtslneapdnseanedrmasedt fabhsyeraséctions,

di sposed to faf%cé:b\?lﬁ %éﬂ?lﬁ?%@gﬁb@tr&@% ﬂ&gﬂ?g't%% ygrh;g%ﬂgg%e

carrying the substrate into rocessing uni

openi ngs, and ¥®@U 3 bEeRs s ﬁﬁﬁnsm@d§n alhfanr §heppgoessrﬁgl@\eere@n for

performag thefymly processing for the substrate; a second processing

section for perforrqglgg t hermal processing for the substrate; a tenperature
r

regul ation and tra ARRRFRbASoF FREUPEREFRRtt hRVOBLigRpERAEDRE of the
EUbSt r at ehat f acqnerted es ﬂﬁdlh@n@@fﬁ@uﬂﬁ@lﬁ%dﬁﬁé mg:@'srgl@@ bb@tﬁuhﬁﬂil@é e g
etween the fi in ction and the second process section; an
a plurality oft{%ﬁc f%t?&h%esa%%g%]:as?e%l prHEl ?Ehs%&el%’%ce bHae and
descendabl e, fagcerdibiyiamg éadcseddnggpim asubbbvahg &0 ofprerrﬂrtgofbhet}te rst
and second maidy{{ANSf @l SRS VDU RE CRENDNGR WIRD LD DL LS, 2 @

rai sed Tully, and receiving an Ré“su
t enperature reng%ttQ%nt%cﬁw%n@#@ tdeFrewding helps ns are Iovvered

fully, and the firsg @ﬁ@@%&t@%ﬁ@@éé@ﬂmgt%@f&@@g 3P 915935 éé@ﬂtsect' on,
the tenperature requl ation and transfer, se t he ascendi ng and

descendi ng pi NS HFE S FOERF 19¢eard ynain cranster section for

transferring a substrate; a first processing section for
35 performing thermal processing for the substrate; a second
processing section for performing thermal processing for

the substrate; a temperature regulation and transfer



- 13 In the apparatus of the present invention, the processing units are
vertically disposed in nultiple tiers. The apparatus of the present

i nvent#an further conprises a solution supplying section, disposed at a 5
position allowing the delivery of the substrate fronmito the first or the
second main transfer section, for supplying a predeterm ned solution to the
'substrate. In the apparatus of the present9invention, the solution
supplying sections are vertically disposed in nmultiple 10 tiers. The

appar atus of t becpﬁ.eﬁeﬂtbriﬂ‘é@m&‘@l’hd w}@eémpém‘altiuiésoﬂntlhél%@ﬁﬁdmesa%ti on,
di sposed at a g05|t g@eg 0 the delivery of th substr%#g f%onitg t he
first or the s8cond” PaT A P ANSTEPFETI Sh 3 Por * FREPREE 1Y HHe SEBSSEBSEr at e

I n the apparat bstwkenh&hpr ésest pnoeaSsong shetnnapa@ﬁlmheseetbnds are
vertical ly d'sgggegsgenguggbehsnt'saa plhgslaggae%tggcgkdaﬁ sent
i nvention, the nspection Section Scopic 1TNns on for
the subsSrate. dﬁﬁcﬁﬁélasp@%aﬁu@hhﬁht%ﬁﬁrﬁ&ﬁﬁﬂﬁablﬂuamﬁ dﬁscﬁwdabﬂ@ce§9rng

unit is furthefeee§99ﬁ§daﬁa EEﬁdQﬁgoﬁhEesﬁbg%rEQeafE%ﬁ?tEa%hQQmEE%
processing unit of irst main 25 transfer section. The_apparatus of the

present |nventFBﬂnF%?Fhﬁﬁchﬂﬁrwgég EhFeEéP§|ﬁ§es§éﬂF6ﬁ foll¥enpdfarily

recei ving and hebdiﬁgnghﬁu$ub&ﬁﬁﬁb&jQQEQm%t&%&eﬁff@h/@6Q9ﬁ§§éﬂﬁek§tﬁ9éther
di sposed on the_o e to a face facing.the first, 30 or the second

mai n transfer s%%ﬁio 18? ?ﬂg b RREST Ut e IMsaPArss 25F LRESHPEsent

inventioh furthetleonpnisebeahiraspprocenassegt sentidhspohedsenonte

recei ving SeCtngcegﬁing | chpgtﬁg%%ﬁﬁgﬁiéﬁfé¥L$u&§§188&§ﬁ9£9§n8£ fhe

pr esent invention ns eCtI on s
i nspection for S?%l%bsétrirdattée as@%%@%%taéldpﬁiéééggﬁmgga@w @tr@sdesppﬁed
pr esent - l#nednyvention conprises: a nain transfer section for

transferring a substyate ocessi unit, disposed around the main
transfer section, #ﬁFeﬁgpaFSFuBeP?oE nBrFﬁﬁpﬁaEnBF85é9§l YEEBRTt he

substrat®; a sobmprnaesapq:myimmsﬁrmnhhdldlgsﬂmseﬁiratmﬂw:ets}mnm!sécti@ﬂ$fer

means Tor cont Por| Yedshd B RE NI MR Re LR SRRk AL P P TLER A ng
unit has nore @@@Mﬂqwﬁﬂregggmonhamd dreprecesding amd desodntiagnmins
transfer SeCtiQﬁdaHQv§Qgt§ﬁtopening for the delivery of the substrate
from/to the main transfer section to/from the ascending and
20 descending pins.

The apparatus of the present invention further
comprises a shutter mechanism for opening and closing the
opening. |

The apparatus of the present invention further

25 comprises a solution supplying section for supplying a
predetermined solution to the substrate, and the main
transfer section receives and sends the substrate from/to
the solution supplying section.

In the apparatus of the present invention, the casings

30 are vertically disposed in multiple tiers.

In the apparatus of the present invention, the solution
supplying sections are vertically disposed in multiple
tiers.

In the apparatus of the present invention, the main

35 transfer device comprises an arm for holding the substrate;
a forward and backward movement driving mechanism for moving

the arm forward and backward; a rotation driving mechanism



10 the main transfer section and the processing unit have al nost the sane
at nospheric pressure. In the apparatus of the present invention, the main
transfer section, the processing unit, and the solution supplying unit are
di sposed in separate casings, each of 15 the casings has an opening for the
delivery of the substrate, and a passage connecting adj acent openi ngs of
‘respective casings is surrounded by a-sur¥®undi ng nmenber. In the apparatus
of the present invention, a small gap is provi ded between the surroundi ng
nmenber and at feasbtendndOthé die; easi A0seriicdhe rappdat HecRbni b pyesent
i nvention, res eercttllcv%tl%]/yvm\nth respect to t he nmai ndtraif) %H ﬁtlon t he
processing uni CUOYEREI BIF GBI Sihg CaHPE ShRST s sur e
controlling ngémsrntmmeMmeamc?&mth@rsmimg oﬁecsl:mpism ng a
gas; a gas exhaysti g %}EC'[I on for exhausting the gas; and an atnospheric
pressure neasurl ngd section for nmeasuring atnmospheric pressure, and controls
at | east5 ei t her oned ofulpsierali® IO Qd s Feg taPhar stipp| dLdtlhy pihes s

suppl yi ng sectllrﬁféxﬁrldrhec@mwmse@,f 3% 03 lq rReuRXPaustel Q]\_éeﬁlﬂﬁgga%

exhausting sectio ased on _the neasured atnospheric pressure
appar atus of t Blre J¥REYi Rfet FURS EEHES pﬁrbéﬁéts}] ﬁddﬁ‘ﬁ' gngra Mirst @ndy
di sposed in mgddquce rdier srandencediidihe, mmd\&&m&&mthe gas

supplying 35 secti 2 t he _gas, _exha i.hg section, and the her.i c
pressure rreasﬁrr NG CIs]:elctl o 1'PT]i'“—:(t‘c‘ne%S HEES e PBridse 03? T8 at
| east' 10 -: ~;the Substrateonetof/ouheoéashewroéesgﬁnganmutt rieysdierh s i on,
t he processin n h (o] prow ded wi.th a
door capabl e g) p r?sa ggtr?d%g% é%bggﬁ f%%ﬂ?gcn%}{rﬁs}ll At enal?géjcefr?&r}%e

at nospheri c pr&SHHaR rﬁﬂﬂﬁ%%@@@dnmm@%mrﬂm ither essure so

that the at mMSRRIrGHYCSHH & itRnlde LRIUNG dNAIAIES ML AhR daor is
opened. The apparatus_of the ]t_)resent i nvention further conprises an outer

casi ng whol | y “S0rSindPhgt HB 2 BERA J o - e LRt UF & P&n’élfl%rs%ké%‘ﬁ%qﬁe &the
procesgisng uniat praddtehmlﬂedsmmpemmmnyi Bgatipferandgi tigd %@Wr&t&anel
capabl e of op n I S S|de mai nt epance, ,and t

at nospheric p(r%glsggu}rté% g%%t]?ﬂf?g a%cﬁ%z?ﬁg) conF?(r)l §€41 RESphePT ctl'brr e%%khgél

that the at nDSTGIﬁi@lelC@lp’ﬁemmgﬁ anel dutosr/ teagihey pncresasieyy \steert itome panel

is opened. 15 In the I pl yi ng
@ﬂ%%%%&ﬁ%@%m %%@

section which operates only when the is further
provi ded in t HE8VERSIREG 6PMPRESBEt c& Ri—”z%?lef‘ﬁlnﬂ §E1E*>§t h@Ybn%rQR@smgffg for

appar abgs of the pegseaty20fiNRINd M tEOHRY | b%@h si‘d@@' Nahd AN i85 Sagkd on
for transferri nglpa substr

sol ution _suppl.yin dISp ed around
the main tran§f geg\fallgn%rﬁ&s%§ﬁp6fe§|tﬁ§n§ p%éd"@tog‘re%nﬁ@d &6utn onto the
substrate; a pespessiing oplen,lnmsspcﬁseueapcrromésshagnmmritt r #osf earsedhigon;

and unit 25 t@ﬁgeggggggaesg%ﬁé/é‘@%”Sﬁ‘”éhé %{ro"ceé é)fr{‘i &iftef{%%r atur ‘Eputl on

regul ati on or contro he mai n “trans ion
suppl yi ng uni Ppeﬁhagﬁheapﬁoéb?rsPﬁgcﬁﬁﬁtlngeplalﬂ-ét cgoyprasest:he fhiogséssi ng unit

conpriges: a b@@E@é@&Hbesé%QHbﬁtEBQ B%QEbQﬁanS'%B@§ﬁglt8r6€bgb9nbh%oga'n 30
transfer sectl regulating the tenperature of the substrate at

predet er m ned g@nﬁ‘é?%’ﬁﬁ? S/ AP L NI RIS §7F Mt tsestian §|96$@6r§6r‘iﬂﬁ§9 t he
tenperature r egalmtaungrseétss@ngl $oROshti guBEtRatweeantihe wempeibansker

e eoe oot s P E3R, a0 BebhaRer! B8LLs ohOFoR LhLTIInE BT 30
temperature of the substrate at a predetermined temperature
30 and transferring the substrate from/to the first and second
‘transfer sections through the respective openings and
between the first processing section and the second
processing section, and the first processing section, the
second processing section, and the temperature regulation
35 and transfer section are disposed linearly.
A substrate processing apparatus of the present

invention comprises: a processing unit having openings for

ey,



In the apparatus of the present invention, the processing section is
covered with a tenperature regulating .. - 16 nechanism In the
appar atys of the present invention, a heat shielding plate capable of
opening and closing is disposed between the tenperature regulating section
and the 5 processing section. In the apparatus of the present invention,
‘the processing units are vertically di-rsposed in multiple tiers, and the
unit tenperature regulating means perforns tenperature regulation or
hum dity contrgle fd@"llt\*@:yl@fpéo§@}5§tﬁ@térkb1ﬁ sb@tﬂpwmes ;y anknat herappardit us

of the present invention he sol utio I i call
di sposed i n mAFTPL B3 H} S tr ?Wmf?éh ehﬁ%? é%%é?%%L %.?L%ﬁ%:ang

per f or ms tenp@‘@ép&@tixﬁagudpénmgmrommhenp:yomxm Wit t hEows atamiwind 5
suppl yi ng unlt éﬁg rnﬁe igﬂ%wgﬁﬁ?%%tEﬁ %rEEEsP %eﬂﬁ Eve f&u&ﬁ fni ther

conpri ses a sof yiTng ani sm e sof utfon to the
sol uti orp supplgpemyings t anshthehereeess iReparid Gp@mé@@lsatﬁn"gemﬁ;%?%ttb@for s

tenperature Zoréﬁgfg@fﬂé)@egtlmgktﬁ’eggmiﬂﬁ M ehefinghehs W wbd Ok te

suppl ying nechanl sm In the apparatus of the present inventjon,
sol ution supplﬁﬁ%@/%&@niéﬁﬁfcsaﬂ@s%ﬁ%‘%d l}:ﬁ?féJrSfter?e S?GIt&PPS’nt]éﬁBb?{)] YE uni .

25 I'n the appagsdnisn atrlf& ﬁmln@mlmmmmmm othe Uppbyt rat eini t
is allowed to be re

| ut I
Lhe ol Ut on 18 the KUtk PN R ST LHIe | A SRS ot Ly S Som ot P! V! 19
appar atus of  tiher praseng Eﬁbrmwkﬁprmnessmmglésﬁ tbep$®b©SEahg uand @roup in
whi ch processing, ur 'B%ér?s:?@f'% navi,Roe g&%ﬁ%%%'r%nﬁe&ﬂé %bfs%a@%rﬁ@imélg

t hermal processing a stbstra enperature regul ating section for
regul ating thethenpempzeraeuns Imb@b@ﬁg atechion pRAJERerAT e’ T ehper at ure
35 are verticaldycdigposed in multiple tiers; a first main . transfer

device which is vertical transfer-t g dIS osed on_one side of
processi ng unit groﬁps%ﬂﬂt5?F%w%H°?% Jepg Ctl?V ofct §SPF858%Eh of t he

process{fg Uniiﬁve@tiérﬁ Horgd iHd 0N aspppt ¢ singnini t disspiosedpanongd fde
(st LT L oLl (AP 8 sTHRRL LI RPASAIgL ne el vk aiio the
second main transfer sections, disposed to face the
respective openings of the processing unit, for carrying
the substrate into/out of the processing unit through the
20 openings, and the processing unit comprises: a temperature
regulating section for receiving and sending the substrate
from/to the first and second transfer sections through the
openings and regulating the temperature of the substrate
at a predetermined temperature; a first processing section
25 for performing thermal processing for the substrate; a
secondprocessingsectimnforperformingthermalprocessing
for the substrate; and a sub-transfer section for
transferring the substrate between the temperature
regulating section, the first processing section, and the
30 second processing section, and the temperature regulating
" section, the first processing section, and the second
processing section are disposed linearly.
A substrate processing apparatus of the present
invention comprises: a processing unit having openings for
35 the delivery of a substrate on both sides; and a first and
second main transfer sections, disposed to face the

respective openings of the -processing unit, for carrying



5 transfer-type, disposed on the other side of the processing unit group
and allowed to get access to each of the processing units and to nove in a
predet® m ned plane direction; and a plurality of second sol ution supplying
uni ts,-di sposed along the direction of plane novenent of the second nmain 10
transfer device, each for supplying a predeterm ned solution onto the
‘substrate. In the apparatus of the presenti2i nvention, the first and second
solution supplying units are vertically disposed in nultiple tiers. 15 A

substrate procepgi Bgbappatat ¥st8f ohhe Prase Hrd IWEHALNLAHRHSRIh Rhe
substrate transfer ,device for transferrjng a substrate; and procéssing

uni ts di sposed®BRPBHBER " sPAESCRAPIRCEFRIRY i ofC MR 1S At PaPECCLARSRST

device, the preeesibngfumi perdbrineast taarnae pirdecasengerbircahky 20

di sposed in nultj pers, .and the substrate transfer device is a vertical
transfer type gg%ggggkgf geESPBFﬁagaﬁﬁ ggﬁ&ﬁﬁﬁlPﬂea§§b§FFHF%eFr8ﬁFF69§ach
of the ubits, Earwheghlatinppohei hgmpembenrkopfvéehei sabkyratppatt ang t he
substrate transfegcde¥i¢gelsS n_LRe.si . cessi 5 unit
i sposed at ' {ne Freqe: naietpPhbBEHEdalabn 218 Lyt 16 PhaCERBLERSER

i nvention, conp¥PBéEe the Preceppbrassidig ani enfavbhyralitystf andesdingd

openi ngs for tARqAGLE¥ERNiRE B4 SsRH T &N R BIHAS and BLESE éQﬁléePO”d
transfer devices, disppsed to face 30 the respective openings o? the f

irst
processi ng uni tOTfoFCRAY Y rRPY Hee rdi% SURSAGHe dFoméor thet first
processimg uni &ndlhreaugid mhdnr espeet ¢y & EiMgshraubhl She ApdrSec@Nghshut t er
Controrling ¢ hebsRifg En P el detnbe Lo g e P eRBT PP e nander TELN natet he
second openi ngs¥kseratedxgrente Hehd itregip copanineg riegudperionl antherappfeat us

of the presentsiovesti Ghent PRefbISE are 1bwdraglByipfocessing unit :
conprises: a thermal processing section for perform g t hermal processing
n

for the substrate; AndUBStEfperBFOFessydl aPPagatuet Pénther pregensting t he

tenperatsire of imvensibstdaier e BredetessiAgdSit RANR! BhenihBst Fsr
appar at us of tﬂﬁ pr esent |3¥$nt|og, t he flrﬁé g@d second transfer devices
are each surrothded by 8 GuitPRGT HERLRT R, p1:85 ic &S 2pf ERE PRA T

from t he out sislecordd rasnbstanms feprocessong, appapasdsd 06 fheeprrsent

i nvention co i S | deyi for delivering.a substrate;.a first
and second p?E%%§§$?Effﬁn%égéég%%§§% %%F j%l%s%ﬁ%gt?ghgfefoﬂeﬁ?EEYL%%ch
having a firstthaduaomtopatiaget of the debcessingf unhe shbstghatehe
fromtoghe 1Sidansder eyl of gfbolds sldamia tbhstsaod, secongsshut ter

menbers for opening and cl osing the respective openings; a means for
control |ing tHEYPETTIHE oFRC OB Ry derfrriing t eherpbarrocesting fome
second openic ngthie sutpsach tdemn ts_beoh'tirpt:of@peﬁi.iﬁg E&cepen. £8P pdrtddning f
appar atus of t vention, the first processing unit is a unit for
regul ati ng the’!}feelﬁr{pagﬁ Ut egl% lr%%epc}srub%f‘? a?%b%tf’lp%‘é%t i Aot THRSSbe T ate, and
the second proeessiaigiemiand strzangfier feprrc tsuppl fongregyi editerrhaed sol ution
to the substralgnamdl-d B¢ APPILAYS 2k ég%dgggéggérfngﬁgatﬂe ertah:eur%{)e' rst

and second transfer devices are each surroun surroundi'ng nernber and
practical |y bl&tkéapeferranot Hee sybsitgate between the first processing

section and the second processing section; and a plurality
of ascending and descending pins which are ascendable and

_ descendable, for receiving and sending the substrate

30 from/to the first and second main transfer sections through
"the openings when the pins are raised fully, -and receiving
and sending the substrate from/to the temperature
regulation and transfer section when the pins are lowered
fully, and the first processing section, the second

35 processing section, the temperature regulation and transfer
section, the ascending and descending pins are disposed
linearly.



A substrate processing apparatus of the present 30 invention conprises: a
transfer device for delivering a 'substrate; a first and second processing
uni ts /di*sposed to adj oin the transfer device, each having a f first and
second openings for the delivery of the substrate fromto the transfer
device on both sides; a first and second shutter 35 nenbers for opening and
‘cl osi ng the respective openings; and neansl$or —controlling the opening and
closing of the shutter nenbers so that the second opening is closed when

- 19 the first openimgths apparatusubstthteppeserssingeappanat yseof the
present inventi I u j f.er. Vi for_transferring a
substrate; a fiﬁ?&%%gé g?lﬁé:%u%?%?’e itg%zaslg&/ §$F88§81do]ilhn%1§§l?ﬁ8n l‘%&%e
side of the main tradik¢eapplevites $Hrtheceresayt andveenilongfuhehsubstrate
fromto the mai Ansier .Ces 1ﬂﬂ9ﬁL i 0g et ] solution to
t he substrate; %\%ﬁ a, se%o%cdjse(;yqulg%le%g%lgl.u |%/%§d?§%tg{s%g’ t%{%?%?% %‘%Ieési de
face of the nmaiRPIYEYYt &l lewingethe gie liiyeme 6ifviing savks tswtd fgonkeo the

substrate fronfirdhenaine tdansiemaayi otk Nayddg éh | eperaldl B ing
regul ati ng sectian f(gr regul ati ng the tencgerature of the substrateat a
predet er m ned t2APET ef‘iﬁ%“égéh%éag 5y RO YRRt RS or ni ng heat
processing for the siubsheappamadid bé tlte peepenat iivverteipi athagsastigqn of
t he second pro i it 1S di e [0i.n the main transfer device,
and the heating _s‘tgcltryigl()rﬁpisté:eé i s%%s:_ga?% g’éa jl(glaéjalnﬂt%eé]tse?ﬁ)se‘?éa]tjtﬂ SR i ng
sectionlénd to f®tsude to the back side of the main transfer device. 20 A
substrate processi n%mtgﬁ%ﬂtﬁg%ﬁo{%%réggﬁ@ti%mij_sda'_stﬂ&e steps

of: subjecting a substrate to thermal processing In a processifng section;
and del i veri ng PSS a4t & S RFEAHBY 995 11181t HErRAS et cdessionp itdan mai n
transfer secti @llowindy ansd &ldlingerihe 5 U e whide 2%AIald ng Adhe

t enper at ure of otrh%thseubssécr atc}e at, a predeterm ned tenperature by a
tenperature reddl atior FTdT Mt & BT 0P SHE Tretitdd GRS e <

i nventi @b furt sedosdomire .ses the steps of : delivering the substrate from
the TTB.I n tranSf er 30.[1’§e(9{é a%attﬂ% towea eesén%guﬂna\;ein%nio%nd ttl'{eanSf er
section; and transferring t Substrate to the processing section while
regul ati ng t he MSRFSAOT St aiss eattd catl by sHiethetsediime dvutleripdreat ur e
by the tenperatyrgsr.eqgul ati on and transfer section. 35 A substrate
processi ng nethod of_the present invention conprises the steps of :
delivering a substradfe ARRIRA TS o S REEEgSn imgenti@ss éhd ng t he
substrape to ainspecti@n se8PLOAIRHES 5@Y dlcred capd ct 1 ABSESE i S8CAdORhe
transferring tg% glélg%ttreate to a processing section while regulating the
tenperature of the Substrate at a predeterm ned tenperature by the

t enper at ure regul at ilon ted aor@nsfters sdctthen prasegnt invention, the

processing unit is further disposed on the opposite side

to a face facing the processing unit of the first main
25 transfer section.

The apparatus of the present invention further
comprises a receiving section for temporarily receiving and
holding the substrate before and after processing is further
disposed on the opposite side to a face facing the first

30 or the second main transfer section of the processing unit.

The apparatus of the present invention further
comprises an inspection section, disposed in the receiving
section, for inspecting the substrate.

In the apparatus of the present invention, the

35 inspection section performs macroscopic inspection for the

substrate.

A substrate processing apparatus of the present



5 subjecting the transferred substrate to thermal processing in the
processing section. The nethod of the present invention further conprises
the st'ep of delivering the substrate fronmito the main transfer section
~to/frorn the tenperature regul ation and 10 transfer section via a plurality
of ascendi ng and descendi ng pins which are ascendabl e and descendabl e, for
receiving and sending the substrate from &6 the main transfer section when
the pins are raised fully, and receiving and sending the substrate fromto
t he tenper at ur énvegbiani onmpndsés:t aamefier tseotifen whenibhe fpirns are
e ed 1Y chBnbRerPLaseR SLAKERLERD. of BRoBUBSLER! ot daulusLed (1 om
the processing section to the marn transfer section-via the téenpérature
regul ati on and®¥PRRdf ehe Jeain dicaniien Mes tinn + éfpdeasty §osf pehEosubsgr at e
is regul ated teharkfl GeFd@ddk B Fr Bhel BuSsBLA0E; LEHALRY ¥1t.1ﬁg@§9n§he

substrate is thep delivered fromthe main transfer section to
tenper at@ire regetht i AySEeEefoATOMRE ERApBRARUFEARESAFaERER1PRMEIPH t he

tenperature regubply gy $eeiredi ties et 662dc 188 enfEMHd subRerkitE® LRqui red
for tenperature 25 rg(?ul ation giocess%ﬁgﬁgﬁst he substrate can

be
practical ly re0uedd. *7h TR PPesen?d ¢ ALCWRT EESBEPNGOt FRAST ERfed to
the processi ngssketion supplpeirfouni ngha hierors ppedceései pigeyswrd idan the
temperature ragilalioMuand, f A3 Ao 8RO, e 30 ubsirate l 3 sublect ed
to temperature regulation processing in The feiper atare reguflgtl 8n
t r ansf k0 sect i B#e "RASr TN FRY serpépatanc the nuncesdigty unét haveeglihased at

a constant tengpes adahe, atidspiesit hersybsteate with the constant
tenperature is al ways carried into t&e}_ processi ng section 35 for performng
[

thermal processi ng. TNVeERARNFPRATZFES the pRr AgeRF abRYRRF Bem f r B¢ tHRLN
processi ng sectramsfar tdectbom, ttleansiescsesingnurie, t edt enpesat Wk €on

regul ati on an - ransfer.section,.the substrate js subjected_to

t enper at ur e rcejsgu pa%%’%%p%%%%sasliﬁ%gdjrsfp?%%gtJerﬁp%‘?%?m‘éer%@?ﬂr%ﬁon Ay of
transf e5 sect i e calséngbyhahentapgeind foe tie tled ivelstsAthe subegtdtas ed at
a constant tenpeyal Wl at ITER e\ e gonstant. .
tenperature is al vva;L/Bs ,csa%jr]éije% I nt%&frhgz %%g)rr%%érlg% uor%\éé%g%?a?fnﬁe spg%??%%eMen
t he substrat e &S YHED el TWETVRITDRY He sRFreounding aremskee® i on to the

tenperature regul atimghseeppabathienee tHNBEBBEn Bl DGESSE 1h ARdshgMPesAL ur e
regul ation pr o.cegﬁ?;l(g%g of. the substrate can erfornmed nore precisely.

Q b
In the present™ A5H PETRGET 'S S SOHd gfﬂgmb?ﬁc%é‘%iaﬁg%éﬁ’éi%ﬁ and

t he terger at ureef rdgulatsiotgsand transfer section and having an opening for
the delivery of the.s r to-t in transfer section to/fromthe
15 tenperature regﬁ% a.ﬁén agéfgal{a(r‘%%gsf%fr t'rs}g%t oR° TAC pHOVFHetC  her eby t he

mai n transfer BRERIVAVRLY vagbrrespetvde sheherimltramsifieensect iom tdiee

processi Nng segddibs Ay t t r i 4 rsngé i et h ate of a
desired t errpe?:at ure bqﬂ,}t tﬁemarr:e{i ﬁ?% erﬁl?e#cjis?%n. ﬁfslerggﬁeﬁin%%/, eCer)é t her nmal
processi ng and T PHSSHFNER iCOPEHOCNY Mpasts (IRRIRRT ate T be
per formed mor euppdsiise) seibHRO\RIpp1SAlnY iPyUPR W0 HRRARSSIHY of

t he .substrat escartl:itg)?1 J;:gerfor ned t_:ai at%esi red trreéperat ure. I n the present

i nvention, thEFTSE proCEE I L LNEnT255 L ABR A PRSEES AHFFIE@ i on,
and t he t enper@asue inggsleatiion dnd measstengseahd ovhear tc dhrsgpasec: | iawearl y,
wher eby, for . , ermal..pr i W t ifferent t eratures and

t enperature r%&lqgjtoiqgnta%r olcr:%ssst_‘l r?g%g%ﬁ‘j %glee | ctﬁleenta'lrr{;louﬁletr fo% £6 Be

conti nuousl y, StReldied PipEbei grs F0umHntiughsisiction or the amount of gas

30 to be exhausted by the gas exhausting section based on the

‘measured atmospheric pressure.

In the apparatus of the present invention, the
processing units are vertically disposed in multiple tiers,
and each of the processing units has the gas supplying

35 section, the gas exhausting section, and the atmospheric
pressure measuring section. '

In the apparatus of the present invention, at least



In the present invention, since the substrate is delivered fromto the nmain
transfer section by the ascendlng and descendi ng pins when the pins are

rai sedfully, and delivered fronfto the tenperature regul ation and transfer
35 section while the pins are lowered fully, the substrate can be
efficiently delivered fronmlto the main transfer section to/fromthe
‘tenperature regulation and transfer sectibhm, .- ,i.... - 22 making good
use of space. In the present invention, an outflow and inflow of particles

and nutual thesm@lof nties f €4&N68s b@f\/\@l@@ ﬁ@ﬂntbﬁéﬁgfe{c‘r@é@%bﬂg gpetemunits
and the main transfer, 5 sectlon eld to a mni num %/Hprow di ng t he

shutter mecharRSM$oFEpenihg HH t 0%‘? E1 PR SHEEHIYAGY YRt HS BF @¥tdhed

i nventi on, themsmhlﬁ|dﬁbﬁnquﬁ@hﬂu;dfebpe&ﬂnboanﬁupmbyuﬁg aspdedet et fhaed
solution to t th vi_ded,_ and r.ansf er
section 10 reg%lll\slllle%sj&gaa{rlrg}:E seﬁg‘g% a%mﬁgp trécf$5%7?%r? ﬁé’%&o&t—tl&ﬁ BHPF yi ng
~section,5 wher etynttolastmesphemin pressice secth@u tinel atreospehpeiat ure
regulation andldansier; »agld oAty RaRkLaned, pRWean LS, PLOCSSSILY
section for performn ermal processi ng or t esu straean 5

sol uti on suppl ying %@%t@@ﬁrwm%mﬁawﬁomew@tthévmtw:nf fushBerof the

processi ng Se%dr@kﬁbé heh sl iz Qb SHRP| WD § 688+ P8t @1 Bg Hiedt o £XE I'n
the present inv F%# .the main transfer section has a vertical trans er
nmechani sm f or SR FrB@Pﬁge’Eh%e‘?tél%?m the @ Ho5RRE R % HE L bacRRRrthe

movenento dri vistgluteicdrarnsgp Lyainidy threl o Qatmi i e Did v dnGa- rmk@nlcsapameegcsial ly,

t her eby reduci t in the direc n of rotation and reducin | ectric
power consurrptAl}%r1 r}ﬁ %rﬂde J;;lroesslen 1fsne\/en Vort P HHF AR T o <ot h,
di sposed at a gfowismhearig | rove et eh ec el F odek yn o fedres smdnstr@l@ fronto the

first or the saeondHBl b Wasd ffe SEOU diL 445 . ta%] eééiprsé rgieis

further provided, which makes it possible to inspec stra
efficiently i FRRISGeR CHtiResnTrpatenhen Yhe prngk eb%mpﬁ!mntl on,

at mosphey i c preswrmwwwrﬁgs&&éwbwﬁﬂeé ;sf@sé&%um@éh@y&@l Ya Ngagini t has
nore positive pre sure t han .t he ﬁ essi ngFunlt the main transfer

section and s& YRR F%e SRSCH Oy o r°B8t t"‘fll'herbrt@@eggf’ﬁgoﬁrﬁ}fe have
al nost t he sam@retlnusplgrdneds privesiires; p/xd'mchieei i im naieascatshmgerﬂﬂ olst:]
particles and d ke it o the solution supplying unit, thereby decreasing

def ects cause y partlc es and the like in the sol utlon - 23
A substrate processing apparatus of the present

20 invention comprises: a main transfer section for
transferring a substrate; a solution supplying unit,
disposed around the main transfer section, for supplying
a predetermined solution onto the substrate;'a processing
unit, disposed around the main transfer section; and unit

25 temperature regulating means for performing temperature
regulation or humidity control in the main transfer section,
the solution supplying unit, and the processing unit
separately, and the processing unit comprises: a
temperature regulating section, disposed to adjoin the main

30 transfer section, for regulating the temperature of the
‘substrate ateapredetermined temperature; and a processing
section, disposed so that the temperature regulating
section is positioned between the main transfer section and
the processing section itself, for performing thermal

35 processing for the substrate.

In the apparatus of the present invention, the

processing section is covered with a temperature regulating



supplying unit. The pressure control can be efficiently and precisely
performed specially by providing structure in which the main transfer
secti6ﬁ) the processing unit, and the solution 5 supplying unit are

di sposed in separate casings, each of the casings has an opening for the
delivery of the substrate, and in which a gassage connecti ng adj acent
‘'openi ngs of respective casings is surround®d by a surrounding menber. A
smal|l gap is specially provided between the 10 surroundi ng nenber and at
| east one of tmheckasisgs, whereby the installation of 'the unit and the
| i ke can be perfor i cJ .. Resp ivel iLth _respect to the _main :
transfer section, ?ﬁ% g%%c%% ?%égﬁﬁigi gﬁ% ¥%8¥§8 u%FXﬁngﬁBBVyFnéeaﬁit, t he
15 at nospheri cslp¥ekdine wleite ckiviabg enefinerenimy | aed dllvs igas isuppsyoned
section for SURDIWEdY hd%embdifa 0@Se CXORUEAL NG SECLE O8n! BhaC¥haUSting the
gas, and the atnospheric pressure neasuring SEC?IOH or neasuring _

at nospher i ¢ pri¥SRIFTSIAPXOMPDI s at | east either one of the anpunt of gas
to be 20 supplied byntiige gaSpsRPLYi B EBEL HPAsEAtt hevaapysh, othgas to be
exhausted by the gas exhausting sectiaqgn sed.on the neasuyred_at npspheric
pressure, whi &F ¥rahi ey Prédes %tvrﬁfstﬁ‘@b'li gP‘EEQEF JchH‘PLr{GIlpilﬁ RS uni t.

I n the presentandver iwmt aterhessdtwne ©égh het Cagi mgsneSpef féhrs Mai n

transfer secti i unj t t he solution. s lying unit is
provi ded with ‘%@o%%%c‘%%&f‘?%&%%i%m ¢ %i%%n%E%ﬁ fof Yhelde
mai nt eridnce, NP AIRE NospHes | eeparasale. control ling neans controls
at mospheric pressurg, $@etdi3tat e, ALFOSRDBhiE RESSES: { S 3@&@%&3@%&3' y

eﬁw%
i ncreases when the door is opened. Alterhatively, the outer casini
surroundi ng t FRAS I VO thar fey 9§+ ekt disnasesh int nalpiptessiens unit,

and the sol ut iz stiapluding tege @it Ghadli TWE BnPanein € apabE &-R$ openi ng
and cl osing uggd for .inside nﬁ%ntenanc ,._and the atnni%peric 35 pressure
control |ing nEan® FEHYSt g1 Ebﬁﬁr?lﬁ?‘blfr@g%&ﬁyecgﬁt?ﬂ £ 4hENGt Rc
pressurs i n tippitemg asiitg isepasseslywhen t he panel is opened. By the
aforesaid - 24 mal IiGIE 1 oe AL oLl DR L gl ese 20 EDgchLke into the
apparatus at the tine of naintenance can be prevenYed. Th The present

i nvention, thETBHIESR arectehlratsurp beny arrdheniceydoat $wppinéng the

temperat ure ofsdiif iwiPHd & &o1Rutd di edgierM e dud ATPedad Wife 118, i sposed
to adjoin the main transfer s(ﬁt‘c?tl,on, t he £roce55| ng section Is disposed so

that the tenpe™ IR é Y E§uITaS MRS BRI S LIRANAESH @ he mai n
transf @p sect ireudrd itdre qir taesisiing seeitl id1se) fforanthd evguaratay e

regul ati on or _hum-di. ontrol, of the main 10 transfer section, the
sol ution supplsyg)?&q/&% ,?fleacr]i'ﬁ"1 J1’?"&*“-‘pr ocessing unit is perforned separately,

whi ch enabl es effi _@rehhemmaefttémpprat‘»ene Iragaritatdmontbe suintdidry
control 10 CaghonllineSRRE ALY d 06 SHJHE! Uind:n MU Shfia g 0cessi ng

section is covered wth the tenperature™1 ating nechani'sm the
ther mal i nfl uSN®®l¥ANGh&Ndtocessi ng sol uti on on other portions. can be

reguchs, l\/brgozler, Imt/%n@é?@ﬁé&att[ag 8eathes fééghﬂgrﬁ{@&cﬁﬂp@?ﬁ%&h%! ng
and cl osing between.the tenperatyre regul ating section an e processing
section, the Fﬁgpﬁéﬂmlgn%é?n&é ?élﬂ”ﬁé:opﬁo&g‘%%ﬁﬁ%cgﬁﬁ 8o 7 e 1on
tenperat ure regppbdying sechanismfdr upgdivtinen e tdod dgivsfer t3rcti on and

the solution %BEBItYLiOBgSH.rghtl (_;L%g Ql%irteduced. In the present invention, the
unit tenperaturé regul at gyma ns perforns tenperature regulation or 25

hunmi diity control aPseubstriehe galagteseinguEEpasg ve dfantilsmprdesraby

temper ghur € conLEakigh LBRCIaLULL0R BAG KR, Adit PRl AL HHIPPI YT NG

unit can be perforned accurately.
processing units each having a processing section for
performing thermal processing for a substrate and a
temperature regulating section for regulating the
temperature of the substrate at a predetermined temperature

35 are vertically disposed in multiple tiers; a first main

transfer device which is vertical transfer-type, disposed

on one side of the processing unit group and allowed to get



In the present invention, the solution supplying unit is allowed to be
replaced with the solutlon suppl yi ng 30 nechani sm for supplying the

sol ution to the sol ution supplying unit, whereby space can be used
effectively, and the tenperature regulatlon of the solution supplying
section can be utilized, thus permtting efficient tenperature control of
the solution. 35 In the present inventiont7the second main transfer device
which is a vertical transfer-type, disposed on the other side of the
processi ng uniatc@swpt@réhc&h | ofvethé oedessing Z@nlwpe&sfi@sea@m@tléﬁe

rocessing units 0 .nove et erm rection is

D v ded Jwht I T B s P AT MA Eo P FOEE B0 PPaparer
present i nventd&)ru,CQhefcsrubSQMahelmg msﬁmddmrmenédl sohut!iaomi catot thasf er
type capabl e of, 1653&%&’”%“3 %@oﬁ?ﬂﬁyi&gt%gﬁs FP%é\?ltcee Evﬂl‘éﬁc %fv%PElJ:'Qits

in which the supporti or vertically supporti ﬁ% e substrate
transf er5 devi derans R derRel 6 spwses] ge Bie chaeyr stdssihfheprodespbeed at

the front, and,{iwg-b0g 4R Bl epaBEe d 9t the kd §Hté%1tcfl-%§ tfl'xreaﬁh%@ésgﬁ’{é ce

fromthe opposite side to the processing unit side can formed easily.
In the presentWHiv®Aih e MR opBnRNEr SHBLEFBiPRY Eiaﬁﬁedéﬁ%ﬁ—é?nne%’b%rs

provided in Ithae ﬁ]ﬁﬁﬁﬂiﬂ)ﬂﬁaﬂrﬁ}’&m S5 R €05H r@lﬁ;@l&ﬁlﬁghh}@ité h&iﬁ@&fe‘;@d
opening is clo e 15 first en us t I rs
processi ng Ul’lla[ qu SIS LRCH T 9 cfaIEPJe&tP %VGI’I?) c%gr?g%‘? SeR! HBaJrrhflow
and outifd ow oftyrarsfied edewinmk t hendh kitohetwmehy e 4 remedet e deineds pl aced
on both sides %J&eorflgﬁgo s el NG &ﬁ{gt can be avoided to a great

t

extent. 20 In e present 1 nvention, opening and closing of the shutter
menbers are cont r ol Fed-h ARATAHNE 9dc5he @Eéﬁ?ﬁ@ igvenbsed, whed fiestir st

openi ng i s opefhd aBdohBuso e drivishipwigndouhitow.Qf veattkahey @nsbddeal i ke
between the first l@ﬁ)c;ggl ng unit and the second processing unit can be

avoi ded 25 to & ©I9n the present invention, the first

processisng unit forAszu,msﬁtyzralge Py Esed g aech satws i oH thetbeesahstrate is
di sposed to adfan 1ho%f t face side oftéa}%rral n t ansé]er device, and the

t enper at ure regul |ng SSRGS the E& Otlbal"rb 9" Rt t Havi ng the
tenperature r e:glﬁraﬁe‘rg:mtal snbfbrateguarad ipwpddss itgnperasudespbsefieon

substrate at %ottrk?Q%SérHrﬂfgtttﬁ{@fiéhHroef gnd édl?sﬂ%é Egaﬁg%'r%xfloé

perform ng heat processi ng or he substrate i s IS osed to adjoin t e mai n
transfer devi dée mqerfe‘smtqmgt%@& ilGpeds on %%pfog% 35 é(ﬁlbt‘rhc%]fﬂey

terrpe][ aztou&e reﬁtépaisermbﬁﬁertuloﬁﬂrw ttlaemz_rf Otafrétﬂetﬁé) éd&tﬂa&&@ sueaq@feﬁ he main
transfter evl C ere mal.n transftfer evl ce % er ature .
B8 Tegul at Y Aot YR C 58 RS T REAEY PR ETRAT oy %2 BACPOEH 07 difdh
bet ween t he heanidiggs ediel srmbartatattleeffroms’u:opeachsefn’ghemtum;tsindm héhidter mal
i nfluence of thg Q atiog %&ﬁk%é)f'f8 %Eerf ééf o ALt 1&?5{%:
avoided to a 7 gt ext ant n g)g] ﬁlﬁﬁrg obj ec ]'%ece
substrate pr o@é’s?éﬁf@raﬂﬁélrlmsSoﬁtthéhslﬂe%nthen‘«?é@@| oh @mrmﬁwsmq i rst
processisNg UNiyn iGr %ﬁd},égﬁlaq-_h Hd rJrocessing units each for supplying a
predeterm ned sol ution _onto a substrate
A substrate processing apparatus of the present
invention, comprises: a first processing unit having a first
and second openings for the delivery of a substrate on both
sides; a first and second transfer devices, disposed to face
30 the respectilive openings of the first processing unit, for
‘carrying the substrate into/out of the first processing unit
through the respective openings; a first and second shutter
members for opening and closing the respective openings;
and means for controlling the opening and closing of the
35 shutter members so that the second opening is closed when
the first opening is open. '

In the apparatus of the present invention, the first



10 to perform solution processing are stacked in nultiple tiers; a second
processing unit group in which second processing units, in which a heating
secti\hﬁfor perform ng heat processing for the substrate and a tenperature
regul ating section for perform ng tenperature regulation 15 processing for
the substrate are di sposed adjacent to each other and integrated, are
stacked in nultiple tiers; and a transtfer Xdevice for transferring the
substrate between the first processing units and the second processing
units, and thePFiocssspngcesst muppyits g :oaptleahd he reoeeerd ngr 96€5 560 F 20
unit group arendi J t . sq.that .the tenperature
regul ating secFggﬁggﬁﬁgg?QF%gﬁﬁéa%?ﬁg%%%é?%gﬁﬁﬁhgﬂf%éugﬁﬂﬁétﬁ’ufﬁﬁg a

regul ati ng sectEBRErAtEZEh TepulRE 186C 8¢ thooc o3 mpawdiatsirics giesi ti oned on
the first processpegatiire BFO¥RSkUBst2BtkNalthe PresileAfly@y ion, the
first processigg uni t group for performng solution processing for the
substrate about®HBPHEF f&nperature and the second processing unit group
havi ng the heating Secthenapparabestefpeiatod s dregulratd it SECIHHRN fak et

di sposed so th t rature_3Q requlating section is posjtioned on the
first processi%%du%gfgggggfgﬁﬁgnggeYﬁge?h@FﬁaFaFﬁfFﬁéﬁegnéﬁdt ¥ Second
processi ng uni sugroupdongt hembersangr pressingllyi blgeked off Heohekdet 0 a
mnimum As a pggubfe tenperature control in the first processing unit
group for performng processing 35 for the substrate about norna

t enperat@re can be geﬁpbﬁﬁﬁétﬁrQép§éﬁ§;n9uﬁpnerﬁmms,O£ theapraisensuppl yi ng
section for  inved?iofUpBhyLNSe§! €aNtahhskart BevEEESELRS ﬁ‘é%i%?@n@”%}
group is prowdelgs and the clean_ai.r sugplylng section exhausts ga rom
the bottom of THREFTPEE F Jdesdi ARIURPECRF REPCRFT Ry andd & K sepisadsted
gas, and |ets afitogastind tutirciferhéevitenpeaahuigvisg reau@iednauteebnlhe

| erting the oo Saatar ook rrom SRELPERY ofF of "EraUPrFERCE, 6834 F gttt ¢
group t¥b fl ow Fernsker qievire avf sl Isdidean ar €arshenadt becbhdsshpt D6€SSI Ng
unit group is fiSpROsEe e h e ocessing. unit
group i s dispose aredgggg#%%%fﬁ??%%?é%%%&%?%efﬁéAggggﬁgﬁbsgog?%%l%?%resaid
structure, thénﬁg§§§§€3f tFOmsr @kl Hedt theserering ardnsloeingent ttieear ea

where the firséhyptosessinigerido BHRU the deeBpsed aRdnkNe<aLe8:4 YheLe the
second procesghﬂgzgqhg qégqf.ls di sposed. Besides, thegas Is circulating
in the passage as the helSHHEI LS i R heans, and thus heat is not
accunulzt ed i n t he passagepmnttidie gfashegpréyaati ONGeAsibhe ¥YREYfirst
satisfactory hgaj.ddisiat| uanerefore, the passage structured as 20
above can prevent i heq%ie#r{n% r?sﬁ;?uuer}llgg % lpt%éeg%{e]actoﬁag p&g%eg%‘f‘%%racﬁﬁﬁe group
on the first prodéssisudsimategrsupsasnngt shpesabateatentand tine tdmcdid st
processi ng unigrdHe<uss deprurpar fo8 i Ngh e %@é%d&{ﬁ@%ﬂ%@é&@fﬁ#ﬁ@“t
2 r

nor mal tenperat%: .can be perfornmed very precise eover, a heat
i nsul ati ng wali° T b iUed S S HRHY &P area where the first processing unit

group Q? di sposed a?dtanaa@@arwﬁabeﬁEhEhiéﬁﬁéﬁeﬁt0%@§§%BﬂoﬂﬂiEhéﬁﬁ?ﬁbﬂ5
i sposed are r r e er. According to the aforesa
structure, t hzﬁ’l%:as{%c%g’% r‘n%tﬁlal]nastafeﬁg NS SFnhts? egutq'?%,‘?"d%i{eq MY dence of

the second prs¥egsiungiong megbeup aond Hredtircst] Iy doesHad) Al tf @0 UWhe
wher eby t enpergtyigecontrol in the first processing unit group for
perform ng processing for the substrate about nornal tenperature can be
perforned very predi 8188t ragen prigsassing pracessiug appdratnsesdnt he

presengoi NVentinQRneAR ico@pridel.r 8t thaReess LMY ﬁyfma%ff%é¥ﬂﬂ§1gir5t

processi ng unlt% %ach for supplying a predetermned ~;,5 - _
substrate; a first’and second processing units disposed to
adjoin the transfer device, each having a first and second
openings for the delivery of the substrate from/to the
transfer device on both sides; a first and second shutter

35 members for opening and closing the respective openings;

and means for controlling the opening and closing of the

shutter members so that the-second opening is closed when



- 28 solution onto a substrate to performsolution processing are stacked
innultiple tiers; a processing solution supplying section, disposed

adj acém to the first processing unit group, for supplying the
predeterm ned 5 solution to each of the first processing units; a second
processing unit group in which second processing units, in mhlch a heating
‘'section for perform ng heat processing—foﬂ9the-substrate and a tenperature
regul ating section for performng tenperature regul ati on processing for the

I p substrate athedifspesedpadiagent bpeaach other and integrated, are
stacked in multiple. tie and a_transfer device for %iansferrln t he

substrate between t P%FgfaﬁFoggggfﬁjln@hﬁp?aiﬁ&uﬁh€ G @ H5S si ng

units, and theipvenéssnngompkmsesn suppliyi ngaseckirodeaidet Hersecond

h_ot h t hat
Penperat ure regtiarreoteadif stbRaT R AREE ol 8o8RE Ipg ISl "By gB35et
t enperatbre reggle@3¢@peﬁhﬁ|ﬂn@nu1feaehsmﬂethé @@@@ﬁdlpﬁ@@@@ieﬂgdenuCe is

positioned on ghe Pé8€§§§h89aﬁe|HEhQQn?UEHEYBBBs%§8Eb°@r%h9%o ras 'maahe
present i nventi on, gI‘OCGSSI (g sol ufion su y| ng section 1Is |spose
e

between the fi FEEDBFBECSYAEE BT HHRRAY g ap@rnﬁﬁﬁ’ﬁ%%%epaﬁtap@céesu ng
for the substrahe abbstraeénahnaeapeé@bﬁaep@adebBengegﬁmd PHOEBSELATLENI t

group having the.heatin n_and .t erat re regul ati section
and the tenper%&ﬁ?enrgﬂgl é 8@88t?6 Qﬁ? HP éans théegﬂﬁéesggﬁ
solut|onosupplyeog$etngoand|dendmhgethe sbbsteaperﬁtumetbeghbamaan

processi ng uni Ergﬂgf%Paeq;l%eegﬁﬁr}ga\% n%%t' Qgr{nsgggl:éﬁgge%u t It‘%@lgﬂ‘r & }::ﬁan

positioned between t rst processi
section, whereb9rthedehetay FhﬁlGemﬁer@turﬁe0§ecbﬁdSpb@@§55engtualt group

on the first PhOEGSEE AR HEkL t%ﬁépaéﬁﬁetaﬁdpa%@a&ﬂ? sekutbanesyppl ying
section can be he#d tp a great extent, As a result enperature control in

the first procRESst A th?t ﬁ?BuBr?B?SﬁngoFﬁfthQSSBP§E§§§PngaF€rtbﬁe
substrats aboutemperatutenpegal st engagebeiprr ber aRd Bee6h8ChY¥ocadBding

t t l.of .th | ut i t dto the f t
rocesei ng 18 0 SBelES Eanedio B Fhr riat S LS EEr \iFEL ey Sacc] oan
ai r supplying seethieating sppiyi ng disprssEd tooatijeihi the pempesstugeuni t
group | provideg anth NS A £ Sid t%uP%xn_»ﬂaesestmg RaNske gas fiom

the 5 bottom of I TSt processing un rou ci rcul the éxhausted
gas, and | ets BHE? gt Lok davipe. tenperature is regul ated out of the top

of the §grst pr OCeS§lsﬁﬂ)s‘-ﬁﬂét@fa@@@es@ﬂﬂgfrwﬂm olfash& pRaseade; APEnt 641 NY
the gas exhausted g{éggtghet§¥éﬁgné¥ su jQJETh gogg gkg tgnLé ré%%%l
processing in a processing section; and delivering the
substrate subjected to the thermal processihg to a main
transfer section for transferring the substrate while
25 regulating the temperature of the substrate at a
predetermined temperature by a temperature regulation and
transfer section.
The method of the present invention further comprises
the steps of: delivering the substrate from the main transfer
30 section to the temperature regulation and transfer section;
“and transferring the substrate to the processing section
while regulating the temperature of the substrate at a
predetermined temperature by the temperature regulation and
transfer section.
35 A substrate processing method of the present invention
comprises the steps of: delivering a substrate from a main

transfer section for transferring the substrate to a



10 to flow to the top thereof so that an area where the processing

sol utian~supplying section is disposed and an area where the second
proceSsi'ng unit group is disposed are separated from each other. According
to the aforesaid structure, the passage 15 functions as heat insul ating
means between the area where the processi%r;(g sol ution supplying section is
di sposed and the area where the second pr<ocesSing unit group i s di sposed.
Besides, the gas is circulating in the passage as the heat insulating
neans, and thusenEatatsrecteadarhoraped tnanhfez0spatione, trans fewr passage
functions as tde LR e3aldeS 8L Yood Rl A YAl RO HEARSy o JULEEL RG Crnd NE
passage structured as above can prevent the thermal 1nfluence of The second
processi ng uniGeRpeas Wit Phetlie ssbsretesat myPuRPL LEFBEP eanteBR Hr\weRssi ng
sol ution supplyy} Nhes aCdila th e aF T £ 50 CHM T Otan S dhesdd f Bén Proegssi ng
unit group for performng processing fQr the substrate about normal, .

t enper atiur e cé’f?%%ﬁ%?‘ﬁ‘@dt?ﬁ?ﬁﬁgéﬁgﬁgﬁt%%e FENPBEERA; PTUTRITIRDS t he
processi ng solif ite grodss Piid damdiaasi ly. A heat insulating wall is

provi ded so that an_area e.30 the processin | ugi P ' ction
i s disposed and ~annm3ﬁ é‘%‘?%’g 8ft'ﬁ e?ercéonedlctprlgggglgﬁﬁél %H?Phé?o%plxé%@sﬁssgposed
are separ at ed tfhreora tese ho Dtdeskiveciony dilvg $wb ttien bé of esad th stheictat®, the
heat insul ati r is t [

processi ng uniq%ég?éoéueplposﬁé/%}eé}iﬁéf%@s%i%rh nit g?%)u%%g%&dp%}geé?d
processiing soltianafsuppring Gler ainirakidiepy aergredmypaddrieotding t he f
first processigighRiHicH A fcendable and-déébeBBrE Mk HFOELSHing for
t he substrate about nornal

t enperature _can be perforned ver recisely, and
tenperature céitd Slengflnﬁh’éh?)rsg%ﬁaﬁge gGPWFBnP%%H‘aH@ 5@??8%%208%%%%9 A
substrat e processi nhapjarsabue eohitkd puklignt ahdveatebnivgnamd sesndirey fir st

processi ng uni rng i i j.rst I it plying a
pr edet er mi ned t;ho utl osnﬂ%n")tlg]o %‘h%r{/bgs rtakgeq%%%éelﬁ%)% s%?ﬁlf%#&é O%chgsi ng are
stackedd n nultiglsfar erest s odend Proassd rent ewereadipfubly n whi ch

- second processing Upl tie ik MG 12vASREIAY SBet baBsEeLrRel £ qid Nehaat
processing for the substrate and a tenperature regulating section for

perform ng terdffemtiiie RRRAATTIN JRUCEESi Ty e T i siRe SRE % posed
adl;]I acent to eagfy q;ﬂw;t@&siaﬂa]gﬁw %@xlﬁﬁﬁt&%eﬁréﬂbﬂ% rwéd&hmre, L&I&IS;

and an exposure unit for performng osur rocessj ng _for. the. substrate
whi ch has und.etﬁt}b?]et}f%eteé‘%??ﬁqwepr%{:@ﬁ F@Jébg?ﬁ?tt%el%gﬁ%q?]a?tee‘? s“Kept

wai tingo n thedmrgier axtrent egult@ting tsapd | oraortdiacsaconthenr adessi ng unit
pefore being capldafdldla tRECHPPRYL ol dom 2hd RO PLASEOL LAY ON.
the tenperature regulating section o T e seconoelal processing unit can have a
function as a t\&aithd;%mli‘dﬁﬂﬁ%rrﬁﬁi}klﬁ'glrtg}@%ﬁ%‘?nwa'ifﬂe bedper &kposure in
addition to thedumatisn ofndeid Al NEdSIRanatdinted et fld oo i RGessd ng,
and thus it becones 25 unnecessary_ to provide a cassette for hol ding the
substrate bef cTEERYr e ASTRESRS L edtie &gt PAP LGt OBLj TR &F e
advant gges of ddiuIpiEissniprionestirgn o khebeabrerappacent beipsradieiasi Iy t he
fol |l ow ng speci f(%gat% on when taken in conjunction with 30 the acconpanyi ng
drawi ngs. Bri €Dt ption of the Drawings FIG 1 is a plan view show ng
the entire structurk dfhaa smdssintatievensdessi whidppheatngst anefeinedtto a
first embodi mgnt I I 4 |,0Nn, | fr d L

showi ng t he ent'ler %%%%Sc%uﬁ%c t %g%ﬁﬁ%%géﬁ%iéﬁﬁlpﬁaﬁ%s% I'—q G

is a rear viewishdlihdgamemfiure M@ gind transfer section, the

30 substrate is subjected to temperature regulation processing

~ in the temperature regulation and transfer section, whereby

the temperature of the substrate is regulated at a constant
temperature, and thus the substrate with the constant

temperature is always carried into the processing section

35 for performing thermal processing. Meanwhile, also while

being transferred from the processing section to the main

transfer section via the temperature regulation and



- 31 the substrate processing apparatus; FIG 4 is a sectional view of a
main wafer transfer section according to the first enbodinent of the
preseht‘lnventlon 5 FIG 5 is a perspective view showi ng a princi pal
portion of the main wafer transfer section; FIG 6 is a side view of the
main wafer transfer section; FIG 7 is a L‘Lde view showing a drive
mechani sm of a nmain wafer transfer body i% the main wafer transfer section;
10 FIG 8 is a front view of the main wafer transfer body; FIG 9 is a

sectional vi enwtbanghermect v eCherswRserabedy SF]W}?CE@dltsO SeUREEREHEF vi ew
taken al ong th?e?hﬂﬁtﬂég]pkégksbﬂnﬁlgh fhelbehbEratiires raghokitzent ahd

sectlonal View o pre-bakjng unit (PAB ost - exposu baki t
(PEB), or an p5§9355RFn@e%ﬁ&9n( gﬁdFﬁgp?BaFngf?ﬁg#l ggl#%h? of
tpe pr efsgntzol tnﬁgnt:égﬂlaEé@ at2ai &oas\zahtl catnpseath@eal avidewhok the

af or esai e unit: 13 is .a sch

t enper atBre reﬁﬂfgg?Fﬁgerféﬁﬁgn% %‘?nsatac%% %ednqelf{at%%r{ﬁep%alk"% ¥O§g§§?%W "9 a
unit; FIG 14 ista tiositzopedatsest regallatiiew séchibhghhes tmeeeubs@ﬁate
tenperature regyl BhERTGUT L CRLFRGROLALNRLA. thanCies! cembediment oot the

present invention ori zontal Sectional view of
hi ght enper at ur Bemher Rl BrerREska hiidi SEC tEBAKE) HEBE Sy diltRF M%) Pﬁécﬁﬁﬁépg

embodi ment of Lhe @ér@é@ﬁétﬁﬁé{%xﬁr&u@a BrGceké ing 8fhehé zeMAlraaecthanal
view of a transition_unit (TRS) accordlz to the first enbodi nent of the

present 1P nvent PBnPeFfermed Perg BFEALFPeW showi ng a resist coating unit
accordi Ing totthe }‘I rat teebedicrent ahvehe iphesentcasiventsurroudBiBloGthEs is a
Vi ew showi ng aSHEvEFBEIAgaRERoR andgshel SaNbRtarlyy rRgatdohaldl 1T
of the present traushtronecEl G 281 imvd nge e eabnsegtf@naﬂhandahlo’fermef
devel opi ng the substrate from/to the main transfer section to/from the
15 temperature regulation and transfer section is provided,
whereby the main transfer section no longer receives a
thermal influence from the processing section, and thus the
substrate is transferred in the state of a desired
temperature by the main transfer section. Consequently,
20 thermal processing and temperature regulation processing
of the substrate can be performed more precisely, and
moreover, solution supplying processing of the substrate
can be performed at a desired temperature.
In the present invention, the first processing section,
"25 the second processing section, and the:temperature
regulation and transfer section are disposed linearly,
whereby, for'example, thermal processing with different
temperatures and temperature regulation processing can be
efficiently performed continuously, thereby improving
30 throughput.

' In the present invention, since the substrate is
delivered from/to the main transfer section by the ascending
and descending pins when the pins are raised fully, and
delivered from/to the temperature regulation and transfer

35 section while the pins are lowered fully, the substrate can
be efficiently delivered from/to the main transfer section

to/from the temperature regulation and transfer section,



unit; Fig. 21 is a flowhart showing a series of operations 5 of the
substrate processing apparatus according to the first enbodi nrent of the
presefitdinvention; FIG 22A to FIG 22C are diagrans for explaining the
delivery operation of a substrate in the thermal processing unit; 10 FIG
23A to FIG 23C are operational diagrans o:t( the thermal processing unit;
FIG 24 is a schematic front view show n he flow of clean air in the
substrate processi ng apparatus according to the first enbodi nent of the
present i nventianing K Qs f sseaeehemati ¢ si de vi ew showi ng the flow of

the clean air; FlG Q68 grosbeaihGestdonyi 8W shoviog Lhe {hewonfokhe
clean air; FIG 27 1s a diagramfor explajn|n and 20 cl osi ng

] g the openin
operation (a fR3%tigkry ATGMUB2LHRIEIR! atRbPEFFEE Bet]i’i%t‘ﬁ?%%em‘e
invention; Fl Ghe&dB sk & i f OF s exh| en Nt Hgathdethpanahy endnstesi ng
operation (a second opera io%l%g the shutters, accor di.ag to_the réagent
inventidn; 25 FFHELIYY GA0 2% PP BABLERaPYVPERY SRRt HAF gt ter

processi Nng unined@e0oish ot Copersaog nehd@nbbas gt tioé dpenjpnesent i nventi on;

FIG 30 is a parti pl.an view of te_pLo ' a :

according to a thi ?%ne?‘r%%d?]ﬁ%%?n%f Bﬁ%}?%_f#é@én}:ﬂé&?%@%%?{lp%ﬁﬁé%ﬁgl is a
pl an vi ew shovéexf orc ooy ngupmitly they et aprede peosered ngobysiem Becbhrding to a
fourth enbodi f@ﬁ}s@éaé@%spf@é&%r bRYeRHRN; afd Ghedfals tahserl ybem o the
coating and devel opi ng 35_processing system shown in Fl 31;_FIG 33 is a
sectiordl vi evkSfRien RSSWMAS nthea TERpeFatar ELPRAEP atPOnS AhUT heRt

processi ng unidydbBEihd NeectioB3 wikkebylat S16€6t i Bhedmalengransfer
X-direction; FI 34 is a sectional view vvhei an area having tenperat ure
regul ation proteSEIR nA EREIGPTRSEA TS SRt ORBA N SR S 9 df Fectt®Bn; 5
FIG 35 is a parepssditvionedvbstiwosemgthdepstcassimg séchionahster device;
FIG 36 is a i i e eat ture
regul ati on pr %%‘L;fs?fn@%ﬁwg‘% rk‘%é%éy%{%%cf?%ngﬁlgv?{é%vggﬁ%gmgnagﬁfgﬁgﬁé
struct re of 1€olweldreasurrplahey t sepeler urehieyuranbaldr beessiagnadhi t
shown in FIG 861 ke 3 i tn@ 5L6LL HOBhg VEEN 888V ATthBessthtcsnr e of

tenperature regul ati ng nechani sm
supplylng section to a great extent.

In the present invention, the main transfer section
has a vertical transfer mechanism for vertically moving the

20 arm, the forward and backward movement driving mechanism,
and the rotation driving mechanism integrally, thereby
reducing inertia in the direction of rotation and reducing
electric power consumption.

In the present invention, an inspection section,

25 disposed at aposition allowing the delivery of the substrate
from/to the first or the second main transfer section, for
inspecting the substrate is further provided, which makes
it possible to inspect the substrate efficiently in
substrate processing steps.

30 In the present invention, atmospheric pressure is

" controlled so that the solution supplying unit has more
positive pressure than the processing unit and the main
transfer section and so that the main transfer section and
the processing unit have almost the same atmospheric

35 pressure, which eliminates the entry of particles and the
like into the solution supplying unit, thereby decreasing

defects caused by particles and the like in the solution



FIG 39 is a plan view showing a coating and devel opi ng 15 processing
system according to a fifth enbodi ment of the present invention; FIG 40 is
a frohtlview of the coating and devel opi ng processing systen1shown in FIG
39; FIG 41 is a sectional view taken along the line AAA 20 in FIG 39;
FIG 42 is a plan view show ng a coating ng devel opi ng processi ng system
‘according to a sixth enbodi nent of the présent invention, FIG 43 is a
front view of the coating and devel opi ng 25 processi ng systen1shown in FIG
42; and FI G 4duppluisecuindhal view taken along the line B-B' in FIG 42.

Det ai | ed Descrlpt'Oﬂthpf@@g&?@ﬂﬁﬁﬁﬁﬂﬂE%BQﬂbaﬁaﬁff&f&ﬁﬁrﬁduﬁnp@dbmeaug of
the present invention wll 30 be explalned below with refe enﬁe to the

drawi ngs. FI Gpﬁrf@rmﬁés@%]di By RHaY HAW AGTEREVERTT WRIFPIRLPE B a

substrate pr 0C€§§h§ﬂeap9ééewﬁ a@ﬁ@rﬁraceéemg &ﬁﬁmdl BRdl the sbéupiesent
invention: FIG 1 s, a an vi ew, ew. .an g egEhSOES a

rear vieWw 35 ?HPEl¥ﬁB§tPQ%E ﬁF8c8§§Pﬁ§egpbgrﬁFﬁngtﬁagagﬁpgcfure I'n"-whi ch
a cassette statheradiras hasenrcopengngeiin ohefdrl ivamsbérthmgubspiracel ity

of for exanple, 25,se dyc b t @ gbe
processed per %B%er cggggﬁt éﬁ%s acéﬁpewﬁﬁﬁgnfgégﬁeé%oéFgﬁgggfn?o/from
t he appar at us aadpeatLYEngashlegSelﬁcﬁﬁm nfieddie R WILFCHNGHNY BEMPRE -waf er

cassetie-CR a procgsshd1shabl 08 geldanhi,chriaiizes deader tie processing
units each for performng predeterm ned, processi n% for the sem cnr)lndu%t or

waf ers Wone b?uéﬁ@upﬁll%@a‘ﬁ?ﬂ%e%ﬁ@ddé{?e]r%?’ﬁdm&8 &R Ry 4
multi-tiered, gnd sRstalesf a6 seddHeOnni4 had treelVkagantespedifogmede
semi conduct or fer Wfromto an aligner (riot illustrated) 10 provided

adj acent to the& SFﬁéﬁggﬁﬁg station 12 are integrally connected. In the
cassette statlon 10Reappbmd&bﬂywwnﬂ1réspeexanpthenﬁumateansésséﬁmééocR are
nmounted in a I o] i r tiizon Oa on
a cassette nDun %PR§Q§§%€Q gﬁiﬁ Eéé%%%é%ﬂ@ghiﬂ?E?ﬂ%?gﬁggéﬁgpgrtgh%a0|ng
t he prom555|nga§maspbﬁr12 @tééSunemﬁpéﬁrpﬁéﬁ§9eﬁeﬁﬁéyC??Pﬁéﬁéﬁléhﬁngﬁﬁe

direction of aéﬁﬁﬂﬂ?ﬁﬁatsef:ﬁéﬁsﬁéfeéuﬁ heing i rped | Ct'h)e I esthtabetlng
direction of arrangenent of fers o%sed %n t he %éﬁ cassette

Z-direction) 26e§EF88f?V%F§hGE§§l&@é@?%g? &F?ﬁﬂ? %§1%§E§§FP§§

measuring section for measuring atmospheric pressure, and

controls at least either one of the amount of gas to be
" 20 supplied by the gas supplying section or the amount of gas
to be exhausted by the gas exhausting section based on the
measured atmospheric pressure, which enables precise
atmospheric pressure control in each unit.
In the present invention, at least one of the casings
‘25 * of the main transfer section, the processing unit, and the
solution supplying unit is provided with a door capable of
opening and closing used for inside maintenance, and the
atmospheric pressure controlling means controls
atmospheric pressure so that the atmospherié pressure in
30 the casing increases when the door is opened. Alternatively,
" the outer casing wholly surrounding the casings of the main
transfer section, the processing unit, and the solution
supplying unit and including a panel capable of opening and
closing used for inside maintenance, and the atmospheric
35 pressure controlling means controls atmospheric pressure
" so that the atmospheric pressure in the outer casing

increases when the panel is opened. By the aforesaid



Moreover, this wafer transfer body 22 is also structured to be able to
rotate_in a B-direction so as to get access to thermal processing system
units’i'hcluded in a third processing unit section G3 structured in nultiple
tiers 25 which will be described |later as shown in FIG 3. As shown in FIG
1, in the processing station 12, the third processing unit section G3 , a
fourth processing unit section (4, and a ?4fth‘processing unit section Gb
are arranged fromthe cassette station 10 side at the back of 30 the
appar at us (thesuppetusedetha EnGry1df, pantdialeesr sndnthe waker intansher
section Al as goplistulnlp LhaNeife 8EChaofcbAaREavEARIBCLIRGANLA] thI T d

processi ng uni ectron fourth processing unit Section GA.
wi Il be described | dnekhetpresenstinwant vaaf erlthe &sEPer as8&E BRYAIAEENDS

placed so thatgsa-fibatsdRideialardd @Ref ebm @QMt&@eC@ﬂ Bel eetjseelatogt
access to a first processing_unit section t he ird pcess ng_unit

section &3, the@ H%ﬁﬁ??ﬁrmlned-?ﬁ?Pﬁﬁﬁﬁéﬁg%ﬂﬁbd&ﬁPPs§ ct? SRR ke.
A second mai n WehREfbFsdtEliors eEhé @Yo S iy secetidnnnd dlfspaaeﬂesro shatl on

is provided between the fourth processing unit section 4. f|f
processi ng uanhgeg??Bﬁrﬁgyrﬁnﬁg?Hg Eé%%nﬁeﬁ%lHHSlﬁanﬁlF%gﬁggeE Sect |on A2
is placed so tthhe maisetoadsfei sefien andridfeprbodgsingcer sigiresteedly get
access to a se f r nit
Section o4 ¢ nalR VERPESEELAd sl ARt OF, Bl pley LR PIOERTS R ver.
thernal1@roces§¥ﬁ§sﬁﬁrt§e§Fé0EbaEBG ﬁPlﬂﬁéOEaékpBﬂYﬂﬁé PP%§P ARAN CRES er

transfer SeCt'?Po@éssﬁﬂQ @HB@S'_LQH?HBEE)@mé&D};eﬂ;éQaf:@&ypewthbﬁl Bgabydsophobi ¢
processi ng or fer VVgn units (HP) 113_1or heatlggmﬁae waf er

W for exanpleefg%%lﬁﬁﬁn?ﬁ §e§ﬁ6ﬁn PROGEAERES BeO¥daFiRP) PFa &ty

mai nt enance of cbﬂ@rbmtﬂﬁléﬁcmfuntﬂte ssﬁéeﬁralflgrngmlsa;ram:mum @hanhe. of
the main maferFEransfer section t hese adgg '%Qt &2 %e%%@u d the
heating unit ( P13°R58 P aftels, fyBelEt? ure so as enova e. The
adhesi opsuni t té@plaaynbemsthannamedthe Zbermnﬂhenfﬂnehade0£ taehani sm f or
regul ating thegksmé?sé%ar EO?{.‘LtEBﬁ ¥af BEn¥d AopeibRBeEah 8kl gaehc@&EE) 120

for selectively exposin an ed g portion_of _the wafer Wand
i nspecti on devM@énggrasbﬁnP Aspeet FBR EééFl8H1F5§1Pﬁsﬁééfﬁn5apﬁ31?hPékness

of a resist filbpeappbi QﬁdoﬂleQn§5bWﬁv‘n@énV\tﬁéetEfn@éedta'&:et reghaekiat the
second mai n waf er transfgr section A2. The‘&%%ﬁf aIt % &r 4 ﬁf%E 120 and
the i nspectionSBEYLER 319 Ty B FLHILFS t %51 S dofe

cases, pbernal opr bhesprogenbihy a eetaonangedhattEhpehathrefrebalseaugd mai n

vafer L1 ansf o 28E1LAN RSt LARLY 30 bR, Lhe @9§§59§ rl BECLLES! ARl Bryafer
transfer sectiB FROFFG processi ng un
section G3, oveqluypenpsUQQéYﬂng unﬂtscéacheféﬁdpéﬁﬂornlng predeternlned

processing while thewater YWekenk! 269dneR o, MpuRt bid t & rhelrexanpl e,
hi gh-t enperature thernal E processing units (BAKE) eac a first

h
t her mal proces§?ﬁblﬁﬁFngEFaﬁérPﬁFﬁPﬁﬁspFEWBF PﬁPﬁ@drﬁgaﬁaﬁFBge§§lng f or
the wafgg W hi gimpageiysé s t€mpesat £62 the solution supplying mechanism,

whereby temperature control of the solution and the like

in the solution supplying unit can be performed accurately.
In the present invention, the solution supplying unit
is allowed to be replaced with the solution supplying
30 mechanism for supplying the solution to the solution
" supplying unit, whereby space can be used effectively, and
the temperature regulation of the solution supplying
section can be utilized, thus permitting efficient
temperature control of the solution.
35 In the present invention, the second main transfer
device which is a vertical transfer-type, disposed on the

other side of the processing unit group and allowed to get



- 36 reqgulating units (CPL) each for perform ng heat processing for the
waf er MW under precise tenperature control, a transition unit (TRS) being a
del i véi'y section of the wafer Wfromthe wafer transfer body 22 to the main
wafer transfer 5 body 16, and a tenperature regulating unit (TCP) are, for
exanple, ten-tiered fromthe top in order2 Incidentally, a unit at the
‘third tier fromthe bottomis provided as a spare space. Also, in the
fourth processing unit section 4, for exanple, post-baking units (POST) .
each as a fourahCQQStherﬁabhpoﬁcébelngogﬁﬁﬁlnﬁrénﬁéﬁl AgduRPt BOVPABY &ach

bei ng a second £E8ﬁ€@£m§.’ﬁ@8‘%ﬁ%ﬂ¥9dﬁ!9éét‘i@ﬁ pepteviieg, heatcipeoensakpgsf or
the wafer WWnF as under gone resi st coat.i and_a hi gh-precision

tenperature reg8PaEFRgSBAFE F@L?pEF@leSrfBQEH‘BFén ten-tiered fromthe top
i'n order. Furthernogg, pirésbﬁtt hﬁv&hf:ﬁ_bnpr ehessubgtuaite seahscﬁereaevﬁoe

| e, t b EB
D 0c65s] By uni £5 1T SEELPaLTT AT TS CYPO-CBRRRy® 0 CERE ARSI Y) SRPSE s
gpger ?gpeeegpolagé&gt%%&%@fgcgéachsmf)rtheemqmartat,um?dwlegmth dfhiengupppts l(IG]ICDLZ :
X i irs
np XReF; § ﬂrcﬂeggag?aigngﬁgﬁagggn N Ak %ﬁbs%?a%@etrénskg§

processi ng uni '€ g¥séc pro essing unit section are
di sposed side Bgvicdeibnatheckedi pacthensatiet hé ﬂih@npr@FeﬁﬁénapHélrlét us

(. the lower side ngEhGatl)chlenf&Bﬁtpr3595%09 £ha! h@lint2nansel ¥oronn2s
t enperature reguF tirn 24 d 2

g use or regul ating t gﬁ% rature
of a prdéessi ngubskya 6ntFé}n5§e§u§6VF€8 £8P &Ry GPRSSLEG 6t &ct (?ns Gl
and & are prOﬁ!rgeéséﬁﬁ@eﬁhh\teb}ld‘@etwﬁebet perfotaiedprasddyi.ng unit section

Gl and the cassette_station 1 nd between the sec nit
section & and the IRt gi‘?a@ﬁe%{}ﬁ %Viﬁtl%fe%\l/eeroep ?fm?gg%ﬁi ?%351%]98#
suppl yi ng cl eaghai ghitoer aerdiarsr pgalvated ishitdie Fespectiveenemsings pye
brovi ded out si de,t0b%1REOZESELA0 BRRALTLUS BLR-GRGN 101 HBSCA QrRRSLAG unit

sections Gl tO first proceSS|ng uni,t

sectioniGl, fi¥arspi apeningpéspeperssing Uit £he Hash PERCQFFING Mg Lni t s
each for perfo&ﬁh‘%g:.%%d&é% hded11ed 1364 RbekesEaABehi d1ed tﬂ}& wafteowW i s

pl aced on a spin chuck_in a_ cup ee reS| oatl units
(CoT) and two BBt eHFEdari v Rﬂ'ﬁttlsd(%AR@)‘f(Egghf?}é?%%?W% t2anster
antireflecti ond%krllmesnpmadea ba poeNentdeefs Lothort iofst ipglicedsing haitti me
of exposure are flﬁe tler romth% %tt?(rp |an order. Also, in the second
processi ng uni £38eCfi & % e sﬁl ner-tType processing units, for

exanpl eggdevel opi ng Ilmnrtihs pDEV)anarenfrenéloner‘éhlefQMW@ ans (drasimeo oder |
Since the drai Rages il fof fishel 34 LONCES11 LAUN eﬁaerecﬁéwsé@@ﬁa 3Rrhghot h

mechani sm and rmal enance 1 n e resist coating unit

desirabl e to phscelesed mhsnsthe fHnsigonaningtly HEeFlov%‘?d tt}‘é‘rs t}E)%tlnlfthw

possible to pl ag@ 'oht@tloW%fU%thUl%rs andesrRsSdke bEvaomdsaifd fdtr st to
fifth processing unit sectip e adhesmn unlt &AQ) 1% the

heating unit (H-’ﬁ)ocff§lngh‘én:breF‘Péh'ﬂ?eaﬁeﬁp%r%:roc(%n%’éﬁ PRSpection
devi ce 319 canthe o efesed ekafentai nt enance, and in addi t| on a panel 40 (See
FIG 1) at the back of .the processi. t at t
removabl e or to be d‘% ttt} pD esr?%}n @lglleglstgd tk?et%f% owest ti erntséeélfn%t he
first and secorfdrproppdying @mnemﬁw@ﬁww tehehe catbthemtre is

(CHVM 26 and Zélsposed to adjoin the front face side of the main transfer

device, and the temperature regulating section of the second

30 processing unit having the temperature regulating section
" for regulating the temperature of the substrate at a
predetermined temperature and the heating section for

performing heat processing for the substrate is disposed

to adjoin the main transfer device, and the heating section

35 is disposed to adjoin the temperature regulating section

and to protrude to the back side of the main transfer device,

whereby the main transfer device and the temperature



as solution supplying nmechani sns for supplying the aforesaid processing
solution to the processing unit sections Gl and & are provided
respetthvely. 25 Incidentally, an integrated control section 8 for
controlling the. whole. systemof the substrate processing apparatus 1 is
provi ded at the | ower portion of the cassette station 10. A fixed type
‘buffer cassette BR is disposed at thefroff 30 of the interface section 14,
and a wafer transfer body 27 is provided at the center thereof. The wafer
transfer body Pdgwbaesngnsébdeidh fumcthenZadi aeheavninsugetingcessato the
cassette BR t y- a u r t rot at abl e
in the B—dlreé?$%h¥§%8%% %ggéégﬂagggsgg%tiég E%BF§%£ g%gogggs?ﬁ?gﬁnlt
section G5. Fprheesmirg w%hmﬁ itheritiermala iziflugniasy odf theghepk &8¢si on
t enper ature fegé'é§ bR NNEES £LFLY ﬁf@c@@§lﬁboﬂﬁgta&aﬁhBebélGJSlQédt bg a

ey interface section 14, and, for exanple, they are vertlcally

t wo- tler%d Ther oRF e?XEeRRsf er body 27 can al so get access to these

tenperature regul atvdgatbhis E@L&fowgaldt baistr ubheee, ok tshbsi:lraste mai n
wafer transfer 5 sectjon Al as transf sectio ai ned

with referencePfQCEFE Y "i‘%pﬁ%fuﬁogﬁﬁnlg?d%ﬁ?ﬁ?wﬁ l?ﬁgngéEBn‘ao%Fhs fer
t ransfer secti@ﬁxﬁ%ﬂpmdémssampuaiugundpnsmmmnhﬁmHEEmnqaﬁﬁﬁxngsnmtson

Gafer transt erSSgRtian L ug B BE Ak e f AbaLark ik Eufh qubRerdReL"
attachembto betamerf@rrop@m\ahdomm@cgﬁsm@ @aeksgaalgeéf ipheughsPhg 41,

and the illust N 9f s188n&aSHAG4di A0uhhe §968hp38nanaieRi bbednhn FIG 5
for making theﬁgé %anat?oﬁ cl ggr eunh@?s?and g p15nA ?;ndOMl 82 S

formed in the %%@e%%l%% WHdts faéﬁé%l‘f%atﬁéaéaﬁgsﬁf'%tw OLARF ¥ 12571 B¢

access to the H@étp@ﬁé@ésﬁim@nﬂérliﬁeaﬁdbbhEatésaﬁdtaOﬁeﬂpukaEuié9 in the
case of the second, nai

t b t Y nd
41b and 41a ar%e%?%%Fﬁ%% ?%%bé%?|€%¥yp%f %ﬁﬁ?ﬁgon?§$§ggggﬁ§ §§g§BY§$dgms
face i m3he castogeddisg ﬂdrnatthaacsebstratehereuimmms%@rada)@crﬁb’ttait@eaacl’rhe

front w ndows 4%Qe€ §n$r %Qggaéédf'g@epQééEkQHS1ﬁ0mﬁféipigetfé£§f YWhis

dellvered fronf rocessing unit section five tiers (See
FIG 5), whererastrew@sEenedeoirh@l@vxéon1%1ralﬁéf9¥6waeahatSW@ﬁtﬁ@E?tP%‘g‘E% S0

that wafer Wi §hé’€ﬂ1'r\é€tr gdobeanihg dhecd Riddrne éé’@oﬂ@wﬁo&e@rs@@@sﬁhmgsunl t
section G3 or A _ with ten tiers as showh in F

G
i ncrease or detPR4ASE FHeS HBREREFSSAPEHI I HIGWS aJé(?Fgatﬁ‘?Céde Ef?ﬁ%ﬁ%ﬁngt
each ofa¢ he siaeit apesuplfarntehdicpaised éaijaeeatsuormmidldtglerew@erthéé the 30

connecting the_casing 41 and the thir I, r r .ng I
O R R A e
processi ng uni andddis bamearatuts regm@@er}:g sehgdon m%&‘ﬂﬁc@f ddsappecnd

preventing the,pGeuss £AL], rl%eﬁgtﬁéfspél&@éa'&l e8e fDFs©RMIBsiddhgt ance

of 0.5nm 35 An i npact _abso nt packing 30 is provided on each of the
Processing uni9re@et$HA8- G3 and &4 sides of the surrounding nenbers 44, and

as showkin-FIG 6, 180thespeagdent vhi@AvSon, the first processing unit
group for performing solution processing for the substrate
about normal temperature and the second processing unit
group having the heating section and the temperature
regulation section are disposed so that the temperature
30 regulating section is positioned on the first processing
" unit side, whereby the thermal influence of the second
processing unit group on the first processing unit group
can be held to a minimum. As a result, temperature control
in the first processing unit group for performing processing
35 for the substrate about normal temperature can be performed
precisely. .
Furthermore, a clean air supplying section for



- 39 30a are also formed in the packing 30. In the surroundi ng nenber,
partition plates 34 are provided to separate respective w ndows 30a. In
FIG “4))a surroundi ng menber 44' having the sanme 5 structure as the
surroundi ng nenmber 44 is attached at a position corresponding to five
openings 97 provided in a casing 41' on the first or the second. processing

'section GL or R side with a snmall gap a 27for- exanple, 0 . 5mm fromthe
mai n wafer transfer section AL (A2). 10 At the bottomof the first main
waf er transfersmlymgAdJaeiz@Lgidxfaﬁst?h@a fffﬂrs%ﬁ@&?%le'sisﬂglgt hﬁiitn§;ckgﬁﬁ is f
pressure, tenperature, an mdity are placed., The operation of these fans
36 is control |%“a°‘6b‘5<?% G ég\eaf’hﬁg{?oﬁlf O?U%Fg'éﬁllﬁ] S§C}()t§€él EKBRUSTS 98S Ag
shown in FIG #ramdcle Gottomesficlaé pires BBoaeesphagcediongeaap, of the
first or the s i i ectjon nd i nside. the casing 44.
| nsi de one of Cte%g&g%%és)g%fé %9‘;})1%.{]?%8? %%%Teai/ngalg tgng%gzg%f* eoefa{” ACRelne

respectivel y dierprraippes mﬁwlamda@ndtmé theetopndf 28heofirsh as shown
in MG 7, andafeangdlstriel ix49 Dedfra-VBELIGA Bl yea 2R3 | ScoLigt ched
d 527, su of the nal

bet ween the pulleys 51 an pport portion . irs
waf er transf ertlp@ps eXhavushacdrem toet hetiepr péarhar fissharrodeswing a

belt clanp 47 hretvepdudes £kt hedHY opashshavR 4 tHle a%5a€'e§%é:%$ S,
a flange porti ange

n 45a s provided at .the support, portion 45, and the
portion 45a i stq'é i aﬁﬁkflg%cg%%%]cp%f“ﬁ%sqlé%‘£§Sé]agﬁ%?%énfir@rbéﬂfﬁat"ﬁéeml es
33. Thad ower ghe lsexosi@l pgocesnéntednt b grownd dts dd sphakld Meafeparito®
notor Mfixed &9 the ot ©of the pole 33 to conpose a drive 30 pulley.
The aforesaid vertical bel't drive nmechani smand vertical slide nechanism
enabl es the mai n waiFordinafieey tHerlyaficresn bd cetduatdreesteadoansageert i cal
direction by dnindtibdOrEce nehtt Hﬁsﬁﬁh‘ﬁn@fa%lny' bggﬁﬁéﬁoﬁﬁéfé%e%‘ztﬁg%dé ng

and descendi ng:rhrreecﬁ%‘ani smis 35 placed simlarly 1n the othe 0 but

the drive not DFROCHATANY YTH- & K Qithers gl aed Brd ndie awdar

transfars body wifereotheiseecadPiSéedding uni4lyrdp LBASHRRAUL . PaELiARAS. A
rotating rod zt which is.rotgtahle in the B -di rectlt%% is connected to the
motor 50 (See ¥l &°5)° ARG UaR taP% bR ERASEEPE ¥R Berhg s Waded nghd of
t hree arns 7ameAms,apdd7chus Heatedst not hecwppelateand im ehetbhessoyal igig r od

46. FIG 8 is I i . i er-bady 16 in the state
of FIG 4. Ver%%ﬁ%ﬁoi&%&%&e%%ﬁatc e?eo[h; ggcha;lsgfladﬂgtsc}/r& Eijae r}:or ward end
portion of thélSrhardd® &fansort TBARTSEorand thet RelsedIeo stifeciuredc als

menber $095 ar eravi) ceiti @rdi i et thdriaibl ek A fof adiatdqn heat from
t he upper arm 7a and.the m.ddl e arm 7a between both the arnms and an

attachi ng nenbEPEE LG DhENLE §BEPuRRNCRRSEr SR ReES Sih sl DT oNai r of
op'éi Cﬂ.| ?ensomwdemperafurﬁde@haf%l hien (te]dnat gt ret ﬁ)h@cééévﬁﬁ@itggiﬁl@h Rl 96
and the forwarg_ e ., the _arm base rtion 55 eceby the presence
or absence of f?ﬁeg\%éﬁgrﬁwl nperé)ccﬁsgrlﬁﬁga%%rt% emsélgﬁiélﬁr@ntaﬁo&‘ytt ﬁ’é’lﬁﬂgfler W
are confirnedtempgeragure gagedte peaiformed steow mpyadisedtyr.uct ure of the base
end poktki on 55 of i f r f Y, . 10,08 a

bt m@ce‘%‘e’},"\% ﬁléa‘: ??é&%éfgﬁg[w%gli%Qr_;ﬁ%qilgd-e%)aﬁoa%lﬁaﬁ:

sectional view taken along the [Ine . | . _
supporting pl 8Pea58aj YherRebhe of BaEh RIFOTEES Hron Wake wimimpdrst désposed he

arns 7a to 7canBaeh akebh@hai® tuRPeEtiond PrdlcRssihd Giri®f @%&gti% a
sect i onal L-sga armcarri a%e 56 m)gabl e along rails 61 laid on a

e, and_an
base 25 55a o lgﬁgsﬁgsgrgnﬁeﬁ’éfrﬁtﬁﬂ EOM SArE °6MGttudi nal direction of the
armis fixedly attackeddingeach thfe Eiferasmislpparidtig )l ates Heht

30 insulating wall prevents the thermal influence of the second
‘processing unit group on the first processing unit group,
whereby temperature control in the first processing unit
group for performing processing for the substrate about
normal temperature can be performed very precisely.

35 A substrate processing apparatus of the present
invention comprises: a first,processing'unit group in which
first processing units each for supplying a predetermined



Qui des 62 slidably engaged with the rails 61 are provided at the | ower
portiop,of each of the armcarriages 30 56. The inner face of the arm
carridge' 56 is fixed to a drive 'belt 65 stretched between a pulley 63

pl aced near an armoriginal position (a base end portion 55b of the base
55) and a pulley 64 placed near an armforward novenent end position (a
forward end portion 55c of the base 557 wi4h 35 a belt clanp 66 between
them The pulleys 63 are coaxially . connected to pulleys 68 with bearings
67 respectivel ysolwieben pteys $sireaconnecpert éan psdleysord bMbéds sihye

hal ts of drive Torore B0 r CopmetT Vly URER | RETALETT HIS SHRH TE b oach of

shafts of drive notors 60 respecti Vi en’ t
the motors 60 rHHRREBEINGRICHION hed Pt eyd ®3]aotnt eso vilze t hierpul | ey 70,

the drive 5 belgr&esst thei pwt 635 ag,;b QY i
driven by. the r%lE tii;)ni:;tllﬁgI dri vek:%(%?gich Ool]‘e theﬁ{)ﬁl%yg{% ) %ﬁ%&gﬁg "LO t he
arts

arm carriages 560 THVEY! o t$RC I EFE sAIrISine White belsec®® The
dihrecti on ofonm/mmﬂsim dexdiitdgdoby ihefl?ﬁﬂg@éd@hd)brbgteéﬁiiﬁﬁl Qﬁifgé‘?kﬁ f :
the motors 1 - LS are patur ri ven i ndependently of eac

ot her, and the%ln%wgagtgég}ggc%ncE%Oﬂoél%ﬁ)ﬁeﬁ FHFEN LG LoPT e HS BREEFOT The
af oresai d st ructhe es\gfs et ereamd vaaf eempecamisies hoglyl 461 18 | sv6: eaeheof t he
arms 7a to 7¢ tQ 8.8t & d ir [ and move in the X-, the Y-,
and the Z-di rec% on S0 aésnct%&gee agi]gét%g%%ﬁ&alc%nes%r?%e?W%r%%s@?%g ' uni t
sectiond-0cl, GPFURfirate asedismasnstadbavent Neoxeachbtherefret tncegratB6G 11

to FIG 13, theny esthakid unikulh # e POSI LXPAS, i ng uni t- (PEB),
20 and the post,- baakiﬂﬁ% uni t:L (PCI)JS&FJI%? olf ten-tril(g)r(agd unﬁéﬁ}(nc ul(LjHeHd' J‘:;Cinrl:)t he
fourth processifg tnit s8] i G GHRHF 2T F$FHerpridieskirre wHeceEsiion Gb

wi || be expl ai nothtsThesk thakisegondi psoaeesdhbf enens, onhd tHe RIRSASS ¥

. . 'y
t enperat ure. . h a therpal processing unit 25 has a
t her mal pr oceﬁ%osnlg evr% c%él%:a tl}}%g%%géﬁnoﬁnﬁhgﬁﬁp%%?%‘isp SARGPEY L ur e
regul at il6n and gncsfagre dbvinssed @didrerdt oni dadwr etfhdn o aasigHd. | n
T e86n Wit o R el 0L R ALh B8 M DSRRLA alil [

wire86b with a proper heat insulating material provided - Tt cal
supporting bodPr$Bthe tRuReKptuRRIEEILAE tduppORT i hon Bodsads oft hheesquiorsi 85

for deliveringgrheamfiery Ware pkaped:t@oReqassendabl.e and & by a
drive device 82, qu .t hr eeﬁ&i{.ns 85dare ploaced whi | e Jg‘?ng rlgﬁfas(;%tqg%qloﬁio

- through- hol es S6XForiEd S5 T4 Fot“Syl ate 35 86. Meanwhile, in the
t enper alr e regul at iTon e drersfterimemcoor, Hd dercedda mpd @b mmyabl e

al ong two guid jql - 77 laid in e X-direction are provi ded, and
a tenperature %é{gylgﬁﬁngnsgﬁggfpa%séf%.sdpp sa‘?ée%ffwie?nf Fﬁ% 15t ke OSSSFrY 79a
and 79b with cordc ey PmSitie Peri®raning go lunden the deanyieratisre gegul at i on
and transfer platRtihtASERRNEH MhaRd temperature and the second

processing unit group having the heating section and the
25 temperature regulating section, and the temperature
regulating section is disposed on the processing solution
supplying section side. Namely, the temperature regulation
processing unit and the processing solution supplying
section are positioned between the first processing unit
30 group and the heating section, whereby the thermal influence
‘of the second processing unit group on the first processing
unit group and the processing solution supplying section
can be held to a great extent. As a result, temperature
control in the first processing unit group for performing
35 processing for the substrate about normal temperature can
be performed precisely, and temperature control of the

processing solution to be supplied to the first processing



5 descending pins 84 for delivering the wafer Ware placed to be ascendabl e
seendabl e by a drive device . Slots 71a are forned in the tenperature
regul ati'on and transfer plate 71 so that the ascendi ng and descendi ng pins
84 embedded t hereunder can ascend. As this tenperature 10 regul ating
mechani sm tenperature control is perfor by regul ating the tenperature
of the wafer Wat a predeterm ned tenperatUre, for exanple, about 40C by
usi ng cooling water, for exanple. The drive device not illustrated, for
exanpl e, the diRiE SRR GRP ReaReioEIed easiokor, or the like is 15
provided in one sli dﬁfr&:&ﬂer ardcaesansoF 14l fPL,T ng an
oper ati on posi t| r{s pr gf‘ |fn t he ot hsgrﬁpslyl ﬂggeggggﬁngé?rﬁ%%qwl

75¢ for control94% 1 a?tlr% FctprasshBF8CRAR CRIWIREE e @1e s m\dlai%% |s
formed at the fa’rmhtth.zaocdfealnha1arasupgl?5ng09et:hﬁoheé:tchéug@‘s%af'ﬁonﬂt}he and
the flowgpath Qi e.at W t erature regul ation and transfer
devi ce C’si de \%lﬁgtt% fan gg@ %E hgrw?ﬁ PP oW bt r M8 | i Fata ke
upper nost tier ecx@at"rfﬁeteldmﬂ@ﬁmﬁnd ileats rthén@aﬂerdﬁ (wijlah rteré itempd®ure
Z-direction) alitshaughirMeRSud Id{sttr}péqg, H?Fe{] %s 87b are Itaced
at both the side faces of the casing 75 on t erma roce ce H
side, and exha$SP%or AT fHrAey ddfe@ iRAE SAde rfifd hertérlmmté:mdga%d from

the uppernost texdause echerbaweIaBst thbines £ $hi f?fé&'px%%e‘é‘g%‘;{ NG L
5a°1s pr 0\]/O ded

fourth ocessi g n|t Seehion A, .for exanpl an openi ng
to rece?i Je and rsa>e Phé w;;h SRR RS T 15 tlef"fastt S Sfafdrene st er
section Al in @tr@casmrﬁgatselmudm st@lpl@rlaigurs%dtqull atd (alsggy},etdr ansf eh

d Csid 75b ded 35 t f
Uhe wi ndow 412 6T L e Bcon e N Bl B SBFaar 81 S GEe R PO TR oeteer

side face. ShufEepgaresd &wen7Egckhiotiesan freely open and close are
provided in the operfR@sJA! to “tH a Il A U}g ng.,and cl osi ng
operation of the shutters 76a e?nd 765—:1 I'S peﬁT orme be%'d%i e P& not
i I'1ustraPed und&P tR8 FnEEghaRed RN RBING cRed RN It tIB: iagem sheee

sectional vi ewthk phecessing &6uuthof @u19§3§§h@9sé{fﬂlor§el 'd% G D
entire fifth prgcessm uni t. section G5 ustrate enper a ure

regul ating pi pe 9070 «?trt i hige @WQ%pzﬁBFEFSFPSWQW eraep thbdp-ﬁﬁpbed
thermal diff usBeﬁltie'St, heheugas dies @fi tdid dftduid AnpERESSE HPgaNd t3RCHigR G4

the fifth pro t| d inhibit 10 an increase in_the
'Eerrper at ur epof Sgﬁagg%gghéﬁéﬁgh gcgl)ﬁ%%n%‘f’%% 13 WMo drReredad ge the

upper noaf ti er PRESEHE. | DWRtssPaskage fambthmmeasethé orcaryRBER iviheRoks not
illustrated but Q[—_oyhggg_i r r ni ctign each
e aHPHE médEs P Qﬁﬁéﬁhﬂ%gy thed ﬁsgggestkggghrﬁae

side face portion her mal processin ‘devi c
hi gh- pr eci si ona'?eﬁ§8?’§t GF‘E PESHF&Fl Beuﬁhﬁr{“@ﬂJL}nééuant:errpér aher eecond

regul ating secpronewbnﬁb Laitngkydpdonncakl f&B@tt eb c tem
unit sections é t}ierh ird to.fi fth%ﬁ?oces& um%3 sg%tslsgﬁg @'SL g&égﬁﬁw |1

be expl ai ned 2 lpérfoézregﬁclélgt 5OEREL O 45 Y MOEESHiPn ehpBParatere
regul at2bn andconbnsleindeve cii Gt oiduee gy imdald ing gidiup (EBA%eQEoEH?nb' ke

is replaced w PESEI fure re ul ati.ng device C2, and the
t her mal procesfs)?cr)lgeggg? %l@%ﬁ&nﬁgﬁfé@, g’r? Baly &emprratiter SR8 and

symbol's wil | 2136&@%@@%%@ pracésehs, saardatemppmaem:e @snthesef Bhthe
pre- baking uni pr6LABYiRg kBeuLiKS. e bbat, .rc@srﬁégzgagaugn Wil be omtted.
The hi gh- premsmnt&gerature regul atlng ev ce ovided with a

hi gh- preci si on tenpé énFBéGFéPGr‘@‘%]OlEII%H@lM BA tdlajyanradmacahere

supportimg bodyhd Hrodeséing dvuhe psec hRIMREIAL te
133, al though Dot |Iolu trat%ﬁw Pel tier lgjizglrrryeln S, f%rllégneénpgggﬁg%gau%ég

the tenperaturg ot The" r§CPE Lﬁ”é‘f’%ﬂs%t%n% B st ﬁédd%én‘pEﬁdture
for exanple, 28 byepardbedkfBSmceathobrhwher eby precise tenperature

control can be . peggggg§ vygeghghgfgggggaggn bog§£133thehﬁeghree pi ns

85 for delivering the are pl ace 513
insulating wall prevents the thermal influence of the second
35 processing unit group on the first processing unit group

and the processing solution supplying section, whereby

temperature control in the first processing unit group for



- 44 and descendable by the drive device 82. The three pins 85 are pl aced
while pbeing retracted into through-holes 133a fornmed in the high-precision
t enpefatiure regul ating plate 133. 5 Next, the structure of a

hi gh-tenperature thermal processing unit (BAKE) included in the third
processing unit section G3 will be explained with reference to.FIG 15.

I ncidentally, the sanme nunerals and synboBf witl be used to designate the
same conponents as those in the pre-baking 10 unit (PAB) or the like, so
that the expl apatifeRrminbl pbecerktihed foh taepeudktii-ateegbbati ngraevi ce Cl as
a tenperature re%ulating sectign S giSB% ed. on the front sid% of the
apparatus in t EPPEEARYT P53 &St BRFEPAN T e VPEGUPARCAG 1Y ' d8ce €1 s

provi ded with aemprpatater eonggollabifnghel aptreces3ing sodyltidr iceal be
supporting bod e rature of the tenperature regulating plate
163 is control %§%§é§m§§.‘ r?éggg I'ing water or the like simlarly to the

af or esai 8 pre- baki ng @b HrRAB) Potoqese Nk @PDMEATMS |of, thehingleszmt
tenperature thetmal RLACESH PQSQ@V'&?:‘LE‘E‘J&O@@%&%@u@ﬁtﬂﬁﬁ&u racesdchg at
a tenperature higher than the thermal processing device in the pre-baking
unit (PAB) or tH&SEi REOFE§sgiggodRdtencefa fricIEWRIg 1Nt & Reedeternined

hi gh-t enper at ug 1kebiBloNRIOGESSbaG rded o Par florikewola twohh prbeeshehgal 25

processi ng device H, hi gh-t erature hot plate.112 is placed,with a
broper heat | n@dteat {HCTANEITS Lt o FBES i EREORY B RFARSar S Ubb LM body
88. Undep t he gsmppbidhrgpdoodypB8cethénthireie i he B dloe ned ey iseg tiloa
wafer Ware placed_ t e | e e b ri v ice 30
82 . The thr ee%galrng e§§%§”f“ gé%l 2%%% .%nrﬁ%%s%g%%g%g?rtgl& )eéalﬁ%%ﬁtt%tteh%g?g\é- hol es
112a forned i n temwerettuylearegelatingesdirsianckohaamfamrning temperatyre
regul ating device,ghang the RGhHEme’ ahy e ifisrile RRCRESRGLEVi ce HH
is set to be larger than the distance between the tenperature 35 regul ation
and transfer dédiesettat® ©reh R FHdbdedaTrgtetedrce Stackahd n

pre- bakiyRg uni tni{1RAB) OF i £58; ldrkeas @@ S PLEYEHor PEF FRIm P eegishge at a

hi gh tenperature in N T .
g P proceggyig f&r the éubstfg%e which has undergone the

solution processing, and the substrate is kept waiting in
the temperature regulating section of the second processing
unit before being carried into the exposure unit.

20 In the present invention, the temperature regulating
section of the second processing unit can have a function
as a waliting section for making the wafer wait before
exposure in addition to the function of performing
temperature regulation processing, and thus it becomes

25 unnecessary to provide a cassette for holding the substrate
before exposure.

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

30 the accompanying drawings.

Brief Description of the Drawings

FIG. 1 is a plan view showing the entire structure of
a substrate processing apparatus according to a first
embodiment of the present invention;
35 FIG. 2 is a front view showing the entire structure
of the substrate processing apparatus;

FIG. 3 is a rear view showing the entire structure of



hi gh-tenperature thermal processing device HH fromexerting on a bad

i nfl uence on tenperature .regulation processing in the tenperature

r egul thg device Cl. On both sides of the tenperature regul ati ng device Cl
5 and the high-tenperature thermal processing device HH, guide rails 118
are laid in the X-direction, and a sub arm 115 as a sub-transfer section
for transferring the wafer Wso as to be ndYable along the guide rails 118
by a drive device not illustrated is provided. The sub-arm 115 has a 10
pai r of hands 1tiba sudstidsae Ptohesghnghepdetathed structure of the
temperature regul atingounktsf 1GPycEReLndedyiny he Lanesh phec, o Laerlpird
processing units G3 1s not 1llustrated enperature regur at 'ng un

(TCP) has the séﬁ@tsvmu%¢@¢édl€ga§0thbeafe¥%§a$@b%@gme@te@ stloa pPeapertt ure
regul ating unit;{&Bhyioand as a tenperature regul ati ng mechani sm of the
tenperature regulating unit tenperature control is given by using
cooling water, Pelti 5? eISe%r%ﬁ‘t%er%ﬁ’e?%qu VREW Ww%ﬁ@rénct%m%‘éto%f

Pel tier el e_rTEnthiﬁhéhhalﬁaﬁ&faﬁ tsahesgert Bastivat in the case of the

hi gh- preci sion tenpe regul tln 133. 6.sh the .
transition unit (TRSEEFnc Ha&rt evﬁe %9&565W%%b¥§f%5%ﬁﬁFFQ¥%%%?8ﬁl%%':

D fferent from ot her Filer frals pa oxieds ivigewiiticsyintchias dmasenmetheanimin of a
processing 25 s i l, r evi ce
C1) and has. ont St o et Garhstbr PAIEAE e RELE LiulsaRs BLLRGRHT.
for vertl@ally novi nQIGheEtnlsceh‘eTorctowpeWe@f $henmehs wa’emsuttrta@@fmm po@TRS)
are the same as thosersn §hes b gheRieadl 9Dl eoPEAL W8 f GE¥EAT L DY URLL
(CPL) or 30 the | i ke. Although not illustrated, the aforesaid spare space

i ncluded in the PﬁYrd processing unit section G3 has only ascendi ng and
descendi ng pins and &1drive deviaceetetonalt ivéall yarer agohbernhtoninecei vi ng
and sendi ng the er other processing units, simlarly to the 35
transition unit ?ﬁ&s}lgib nﬁ#ﬁe étructure of a resist coating unit (CQOT)
shown inm&l G 17 andFEFGG 118 swalhor beomtal sierdd.onalf view6of lenptharbaknng, a
fan filter unit Eiforpaiy cgnbggk %QbBQu%%'baQ? geﬁﬁﬁhb?gEb tep,i gymounted
at the upper ort|on of a casl he Fower |on t ereof an
annul ar cup CP P@SﬁrbéEénﬁeﬁﬁthéPQ%ﬁﬁE#CQﬁrQ%QHNHO E@@efaﬁéﬁeem59d5m§ﬁﬁller
than the width gk the gggg@gt41nvéﬂtggg Y-direction, and a spin chuck 142
IS placed therein. The spin chuck 142 is strucgtured to rotate b¥ rot ati_onal
driving force of a dfife t]“r%tjtﬁ’ 2 ¥§THACPd ERETHANRL Ve qf tb& 9TREPE2RY
vacuum spigti on. thegmde phecewpifl, uptins 148 for delivering the

FIG. 13 is a schematic view showing a temperature
regulating mechanism of a casing in the thermal processing
unit;

FIG. 14 is a horizontal sectional view of a high-

25 precision temperature regulating unit (CPL)according to the
first embodiment of the present invention;

FIG. 15 is a horizontal sectional view of a high-
temperature thermal processing unit (BAKE) according to the
first embodiment of the present invention;

30 FIG. 16 is a horizontal sectional view of a transition
" unit (TRS) according to the first embodiment of the present
invention;

FIG. 17 is a plan view showing a resist coating unit
according to the first embodiment of the present invention;

35 FIG. 18 is a vertical sectional view of the resist
coating unit; '

FIG. 19 is a plan view showing a developing unit



10 wafer Ware provided to be ascendabl e and descendabl e by a drive device
a drain port 145 for drainage is provided. A drain tube 141 is

to this drain port and | eads to an under drain port not
i1lustrated by using a space between the unit base plate 151 and the casing
41' . 15 Drain tubes 14l1a are connected respectively to a plurality of
resist coating units (COT) , and thus érra}%ed Tinaline as illustrated in
this processing unit section. Meanwhile, an air flow path for atnospheric
pressure contr @dcegidinaitio the fdasty enbadinent 6§ D‘Impedsbytammnmcﬁﬁ L
bet ween t he casing a e p t

right side of FIG ﬁ%G @g)n%gga @#ﬁﬁﬁefgégﬁﬁngmo‘%%%&g?ércges\?ésfoep

unit (COT) at &Riter |ower than this resist coating unit (COT) can be seen

A nozzle 135 for SUp@id'UH.erﬁsf§éwéﬁthWSH6WHHga@%@rgésoéftgﬁéﬂggfgngv'S
connected to a SP %ﬁ su EE%% mechani sm (not illustrated

chemi cal Thanbet® £ ’%) PEPEESSINIRPRAIA KT $CEPpEiRg40 thRe Her| e
135 is rermvablgmlacbdamémuj ¢H tthd wwesehte. dveotiswn of a nozzl e scan arm
136 at a nozzle waitj Lac oytside th and noved to
30 a predetermn ned I’e:gI@St |sccﬂggig£ %og ??Sngse “ab5v th g?ch%c%ﬁﬂ
The nozzl e scarfek¥ive3s opsratigohet a §ub2ﬁtmpperlIertdhepbhErmal(ﬁrcsce,smtngal
supporting rrermﬁ{ltlAQ which is horizontally novable on guide rails 144 laid
in one direction (the Y-dlrectloﬁq’ on_a unit base plate 151, and noves in
35 the Y-Oirection i M@gradd yEWFHF t #8Cvarei earratipparli dirasameroiidhiay a
Y-di recti onal dmefﬁnamcﬂ'muésmimj ud st rat ed. ::. - 47 The nozzl e scan
arm 136 i s novabl e aﬂéls(g 551 d{Prectlon ort hogonal _to the Y-direction in
order that the nozzle 13 4i§ 8I BERPURFIC at T K &t hsPeld "de pBRIT heW AE t he
type of resist @tearn keimdzzitkewaitbsngasecpioneddbng adshabyEss %dcrbxtdhf.hg
X-direction by - di iQ I |IIustraIed "A drain
cup 138 is prov?%e%%e%%gge&n ét}ﬂge (glulhé/ 59?%126%1%%2 e Wal I?thg Section 146,
and the Iozzl e 135 iBI¢| edhedd @ sC e@aﬁesil silde piewrshowihe shppflowfof he
resist to the %é/vaéleéaﬁ/\laﬂ vertical supporting nmenber novable in the

Ydi rection for supporti n rinse nozzle scan arm 139 as well as the
vertical supporting ‘%% fZFQaf &F 3t FRget KéeHoshrwingarharage | s
provi ded on thechpicleearaidisr144. A 15 rinse nozzle 140 for side rinse is
attached to a forwarbdlq glz_pogél Ondf’a]; the rinse nozzle Scal} arm 139. Th

ri nse nozzle scan arm 13 19T nozz | ER: hufRSRIEh A
rectilirmdarly betossiery apﬁ@aZIlenV\m tfla@tpolserabnox(lpmﬁﬁ shantehsvacdyyrdi dal I
line) set by the and a rinse solution discharge
position (posi t| on }gfégp %éné hlﬁlottedlq}ol ne) set i mediately above the

peri pheral edge port§¥&n- 0? the aed eI ek iTHens gilre cneskinidl 2ndNext

the structure qfldsmugie:s&lml% UM tsdddRE ShoM: Zon ) ol e Ihatib il G 20

wi Il be explained. this unlt (DEV) t he sane nuneral s and
symbol s will béfs %Wdﬁl%ﬁ%&%ﬁg’l Tonf¥ent s as those in the

resist guating unit ¥XQON24 5o 4 h&trii‘rﬁumqols?é‘tﬂti&{hl hereepfoid [t @ mal
omtted. In a 3 fo supp adevelo sol.ution 30 to the
front face of {b}‘%}&ée sjl% ur{l aprac?/rc?qq%f %ot ess 6%.?@%%4%%%% i tHS
di aneter | ongerpltetmnu‘ Watveﬁt:tcma, waf er Wfor discharging the devel opi ng

solution are fornmed. fG ngéziseﬁ\é@%‘%{%?eghlﬂ]ev}g% a{ gP?%géggg%l{%é&elnsd de

of a cup CP, and a r| nse nozz
apparatus according to a thlrd embodlment of the present

30 invention;

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

FIG. 32 is a front view of the coating and developing

35 processing system shown in FIG. 31;
FIG. 33 is a sectional view when an area having a

temperature regulation and heat processing unit group in

i



35 for rinsing the devel oping solution on the front face of the wafer Wis
provided there. The rinse nozzle 155 has the same structure as the nozzle
153. It his nozzle waiting ,,. - 48 section 154, pre-dispense is
performed regularly or as required in order to dispose of the devel opi ng
solution which has dried and deteriorated at the forward end of the nozzle
153. 5 Although the nozzle scan arm 136 i n3¥he Tesist coating unit (COT)
can nove in the X-direction, a nozzle scan armin this devel oping unit
(DEV) noves onl§I¢n 3hely-gecetoned along édheXgdidectadhs 144. As for the
bot tom coating unit fBARGY,(10nkY=ac£08hL00vI0SARUR O LDLNE (€8] St

coating unit (COT) is replace h an antireflection m fmateriaf, so
that the expl ana®TRAJFU¥PereFriREIPRe PRHeredfing wnitseln RERt, 34 series of
operations in t&ecslbséd adBoly ogessiNgedppanat us 1 expl ained above will be
-explained. 15 with reﬁ,ﬁ%enﬁ to the flow chart shown in FIG_ 21. In the
cassette tation 10, “tHe waft? FrRAETRFCHLUS v2eY| FRewWied sthe cekkueigurae
cassette CR housf ng tmymofessedviaépers on the cassette nounting table 20
and takes one senic ctyor. wafer Wout qof the cassette CR (S1).. After 20

- taking the wafer Wgﬁgabﬁ%thseacp:lsas%f’tlgw(%‘ovflﬁbg &ﬁ?&ecqupmee?%w%g
rotates 180 in am@ Cerperztion, redelashivn eprdbas¢Beg whix; 11 and FIG 12)
of the openi ng 75a h y u i kLt ( ) .Lln the thigd
processi ng unit sec?ii%Io%_' e(%ry ?L%%s%%awtﬁ%l%qoﬁ%wggag%%gt {r!-g%s {élfu%glﬁez%jg 22

i s inserk®d i nt'the ReBERRPETS PR ReUHD ehe iyl F5hon apdo ¢ des wad eunit i s
mount ed on the desperat wwesr egyll at'i ng plate. Then, predeterm ned
tenperature regul ati processin first tenperature regulation) is
perfornmed (S2). AftETTE r&a@rla‘il?r e%éghﬂ% S o §BeWinagthe senpfered @D in
t he tenperat ur et ergoertatung il TGR) , médiea@pPenj Ng 75b on the opposite side
opens, the upper ar f e fhrst_main.waf.er transfer body.,16 js ,

i nserted therefrom n%é%% ?’ﬁei\g\/aq‘ r&aVVYlse"&glhio\Wéflgdat(i?attﬁélgaf"ﬁgﬂ‘?vqufép%‘%q n
waf er trlénsfer odyesisinotsyssertoondong| bekav Sef thn didd et shittles 35
43 of the bott g &aatd Nohwdldi {BARC) included in the first processing unit
section Gl opens, the upper arm-7a is inserted into the casing, the wafer W
is mounted at a -FIO- 4} d@etefnpnbdviesial dhe ardtangamed radteloipiony fil m
is formed (S3) prdsediestd | Hptk abeowt hen tFapsfeg. of the wafer Wfromthe
tenperature regul atilg) i unjts to the_coating system

n. system processin
processing units (G Hnid %2)151 8e0bt PR G R IGAKAN eReNgpERE hine A ‘and
the trarpgf er ofirilerecaf3d; Wafter heat processing which will be described
| ater is performed h i1ddle;arm.7b or the | ower arm 7c, ereby, a
thermal influence o?%%‘e%v%a %ra B3 B2 RECH TG & SRR IR SNy € b ing
predet er m ned CURGIRFPrOoESIN Y dqretdind thotd omxcdatemigpdimdnt{ BARGhd S
conpl eted, the shulddsr A3 QpPSsH; the middle arm7b (or the |lower arm7c) is

inserted to receive , .
FIG. 43 1s a front view of the coating and developing

25 processing system shown in FIG. 42; and

FIG. 44 is a sectional view taken along the line B-B’
in FIG. 42.
Detailed Description of the Preferred Embodiment
Preferred embodiments of the present invention will
‘30 be explained below with reference to the drawings.

FIG. 1 to FIG. 3 are diagrams showing the entire
structure of a substrate processing apparatus according to
an embodiment of the present invention. FIG. 1 is a plan
view, FIG. 2 is a front view, and FIG. 3 is a rear view.

35 _ This substrate processing apparatus 1 has structure
in which a cassette station 10 as a receiving section for

transferring a plurality of, for example, 25 semiconductor



the wafer Wand put back in its original position (inside the casing 41)
The wafer Wis transferred to the heating unit (HP) 113 to undergo first
pre-st a"'e heat processing 15 (S4) . The heating tenperature in this case
is, for exanpl e, 120C . Thereafter, in the high-tenperature thernal

processing unit (BAKE) shown in FIG 15, the shutter 76 shown in FIG 15
opens, and the mddle arm7b (or the | ower34rm-20 7c) of the first main
waf er transfer body Al on which the wafer Wis nounted noves in the

Y-direction to vaamw tW are isaiedtizattedsy tab@eeptrbeetseénepétUWﬁé?%&@éé@Qe

device Cl. Asc n sSC n 7 | erature regul atin
devi ce Cl ascen drl‘gsd%t ﬂgg\%éfgggwggmn}g%nu %Pﬁgmf“n § BPRGTHLUS J

posi tion hi gheralﬂcﬁé?@rtrﬁr'é@ubharﬂﬂﬂmlc@ndﬂmceaWaéer " hlatm/ddl:eaﬂltimeMafér put

back i n 115 origunabe PR anbraudebiic Sukier, 16 61 93a%, GLeLble LE, Lhe

sub- arm115|s iting in'the vicinity of the center not
to hi nder® t he e??é?f%e%?r“%%eu%‘i% Wlérf%{) peaictmindapyedstemhinadb- arm

115 on st andby pmv@Esséhd POSi thONsaRDYEndher L PeERL YT t vice
Cl. The ascendi iy and des %ger]%ﬂpl ns 127 %Iescend V\%}Eéj W ﬁ&%;? &@%Vﬂ?

mount ed t her eon- O R g K DG EECFESEI oS ERRS %ed?qﬁqllﬁtl%d'he
sub-arm 115 whiarkd ms imgeeifiaet tdee timber AWFoRY esckivihg a&g@@z@am@ e t he

back side, and d e he ho |ate, 112 t he
hi gh-t enper at ur e er ma cé’é{f %a%%@ogrgﬂ{)%%saﬁ 3 5@\‘?%@?@ l(f)]o]rust'ﬁéa'%%%)t
step by lhe rm\LéfrﬁémdQ# aditacementt n@ﬂ@r{dr@ieswmb Mgt 4ot xen t I Lneker go

predeterm ned fidsdgROsty dQUfedigay processing (S5). In this heat
processing, the vvafer Wllls heated, for exanple, at 230C for 5 a

predet erm ned peri od!Bfh ﬁ%s%tt%ﬁt@héoprléhe@@rlmmédtwmf mabrprengsiss ng by

the hi gh-t enperaturert bes S8k PE9TEs Si-BANSENL &8 1'z!Ha' fn&?%'m' §%‘%{Ld tls’\taéer W
is noved to the t ature reqgulating device e sub-arm’l

‘
mounted on the % %QPGFEQBS ‘éé&?%‘? Frot bPas @%smby E s e Mt uTy- lavm
descendilfy pi nsalfe 2nhdvittie ﬂe&mmitaitw Gwa)ffeﬁ her anef s Vbdrstsf eudaled il a

pr edet er m ned tﬁ%ﬁer %& eOI{S_@ wa{er W| 5%?1%’(% %g)gigfre;r&lrﬁdlgrom

t he hi ght enperature rocessi ng un| t
waf er transfer aERIeh im tﬂ?@ theetition ndi armanflgemen'an:sf &Eadmb/té,@

transferred tohg HA-dH e O P At J un| Ché)
t

included in the fourth processing unit section he e
operation. Pred@&hd dsiasshper dihn evafgjulcaswmt e dthess rﬁ;;—chtregﬁﬁ,orf or

exanpl egoi s 20 spardarined i bere éé@é@@dtéeéﬁ)&{ %tfwtﬁer@ﬁf'é?téé)s@eé @ pihen
theterrperatur%-dre ul ati proce SI is completed hutte shown in

FIG 17 opens, NiC e W t4e iesilso edaiaiynad t
(Comn i ncl uded tlmbtehebfller £b pobeéemm}ga uhi-tiizeetion &3 48 tHIRNYQRREJELSI St

sol ution coati Ry @H%?H%ﬂ'ﬂ}déggsing system units included in a third
processing unit section G3 structured in multiple tiers
25 which will be described later as shown in FIG. 3.

As shown in FIG. 1, in the processing station 12, the
third processing unit section G3, a fourth processing unit
section G4, and a fifth processing unit section G5 are
arranged from the cassette station 10 side at the back of

30 the apparatus (the upper'side in FIG. 1), and a first main
‘'wafer transfer section Al as a first main transfer section
is provided between the third processing unit section @3
and the fourth processing unit section G4. As will be
described later, the first main wafer transfer section Al

35 is placed so that a first main wafer transfer body 16 can
selectively get access to a first processing unit section
Gl, the third processing unit section G3, the fourth



In the resist coating unit (COI) , when the wafer Wis transferred to a
position immedi ately above the cup CP, the pins 148 first ascend and then
desce ci-;-after receiving the wafer W and the wafer Wis nounted on the spin
chuck 142 30 and vacuum sucked. The nozzl e 135 which has been waiting at

t he nozzle waiting section noves to a position above the center of the
wafer Wshown in FIG 17 by the mechani sm8°of The nozzle scan arm 136 and
the guide rails 144. After the predetermned resist solution is applied to
the center 35 BFOFRESWRREINIY seréipaf@t. Writhe dikeed Atsetondpm inwadear pm

by the drive mptahské3 sedRdohn@2caat bNgeRbnliNGalieSikshnS eyt | 's%'at'l%n
conpl eted by sBreadl the resist solution over the entire - flace of

t he wafer W byPEENE BaFwesh dele dpsddquBROCESSiRg YhAlEt B2C 7B (53‘4 ehel

pr e- baki ng UnlthéPABfthnptb@eéQUﬁ@huﬁi@C§§§tI@hLGEt éﬁ&ﬁﬂﬂﬁs@%o%@?ﬂ%unand
the mddle arm?7

l% t ? wg is no (g m\éﬁa 5 the
Y-directPon to"“8 85S| FIaBﬁ ie??nﬁaf: t 8Py abbv e ‘T‘fée et ttjraeste€é’EPIdaf“|aéﬁ and
transfer platewdfeastsdnonber boBlyA 7 22A sdherehfé By getsacheyw tions EkGond?2B,
t he ascendi ng di pi en nd e wafer Wis mounted on
the pins. The %Qggggéﬁ?% %Qt Stg%t%b ut%%bag%e 1 rtttpl 18 0F°GAEP §8ditti on,
the shutter 76Be€tdsasGlandhas fstﬁ@%nplr@CElS&mzzcnlttheea$aendGﬁg amd the
descendi ng pi ngi84 descend, whereby the wafer Wis nounted on the
tenmperature regulation and transfer plate 71 (S9). As shown in FIG 23A
the tenpBrature regmoé’ﬁoéfr?ran&hfgmﬁllaﬁﬁ’@?%Péﬂeu¥&t%rﬁ%|1t1|ﬁct€h% akatde Wis
nmount ed noves backhefbatle Fieert maanpwelftelrortx%rsqetrl ¥e2lkawe the hely plate
86. Thereafter % shown i.n FI ?P 2?]1_BL tfhe 85 ,asc %gtglﬁ vafer Wis
mounted on the® ﬁ§l°§ubl§1é&5’ert . e P& 6Fen19e§ér OPGRPARd transf er
plate 71 is pubrbaeksifg pri theowiadfieralv posi Me@.lﬁ,ln@'ndnaisshﬂm in3FlEer 23C,
the pins 85 de Le unted onthe hot ate.86 to
under go pr edet 21%%1%%8 V\ggcoﬁ%f%g:‘fyvﬁ%%esm ?PKBS? ntel ay E@l‘j"lnt ing
remai ni h§ sol vEAE-i - re’ﬁ@v%@iczﬂrmtt@etlc@atangtdndme)mﬂ ttéle/va,fnerer\itbbyof
evaporating. 2pnaf l&ﬁétéfﬂe P&ﬁ@éa%ﬂéle%%e%l%%ﬁﬁéb”&fPﬁhé B hedbrer

processing device His cong et ed erations reverse to erations
shown by FI G Z33ANSSSE gec é@a@*% P Rediesdsac i Egl (HD) the) warcethey i s
returned to thaeht@ng sinde whmhe1qeuhhedd@ﬁh@ergpbegﬁ%ﬁ@Eu&e kegdulsaticon

and transfer plat ll.fro the ot .plate e tenperature
regul ati on andbt rgﬁrél \é'r%%@w C{i} SHAS utnll?[fe Rishem e Pt HEGUIEs: i on
and trapsfer déuircbeC mutsdem tﬂwhfamm $bderadn ]l &t fregulat cegpelature

tenperat ure of Eh%hﬁe%%%%ﬁé ferAV% Ogg %ﬁ?ﬂpég %géragﬁﬁﬁ 46 for

(tenperature-regul ating t waf er nse uen | y, "a processing
period of timeSPrEMLANEL YpEHFOOSiNagond Yt arpedgeuperitagnl atfi shepmwacessiing

can be reducedanthanebishBBEO¥hNGeviBEOLOHAS -an inspectd onl RaMaler M4 S
t hen taken out ,of the.tenperature rggul ation and transfer device C by the

second nai n waf-BFPEFLHEfe thso P 1EHNETSopdr At F6RS StefelBe 2P LERE 6Petati ons
expl ai ned by nmwafierofv Bir6@ p22Aetio a22Eheaheclkr aarfsftetrer @;@cb&dSmtahel fvlalfrdr

t hi ckness i nspg&gh%@egeégge 349 fmdgth& pgerl tténg ne:ﬁ“ﬂé‘% fj]tbiroou% t he

wi ndow 38a of (o)o]§ own T h
t hi ckness i nspébei brspedt se stevdce éb%@aekpesiﬁr@qﬁe&tesswﬂgt@dee peefar.med

there (S12), theg YehelcWdsS, Q‘ﬁ'e'r}ﬁ%r].e}grégeégfné Qgeaggléﬂzq%gcg ?ﬂ' ng

pins 84 of the_tenperature regulation and transfer device
processi ng uni P%@c?f—dﬁh%@eﬁ?n@h@al%m FEPRsteanseet 1pody2 S«Slmaﬁdrtltfen

transfegped frem the bakkr b&cenhsegtiran %éth%%keEOt&aﬁs%bkggeetﬂeh Al.

illustrated (S15) bé- m% waf,er iéagsfer ?Pd%g thi;s 15 case, the

wafer Wis someti medSstBP¥R i the butt &he Js%‘#tpéogﬁsfséﬁ‘ﬁdt‘%ﬁ BeChérdxe

bei ng deliveri 63,t ovehe tgplegpevcetiangatindrts @ee@hetfeh:npleedotrﬁxmgr at ur e

regul ation pro rfor th Lops prec erat

regul ati ng uni g@%@g@gr 8%% {D?Rgggﬁgng‘gﬁé?geg PF o %f q’@l sded on a
mounting table, for example, high- temperature thermal

35 processing units (BAKE) each being a first thermal

processing unit for performing predetermined heat

processing for the wafer W,. high-precision temperature



20 The aforesaid filmthickness inspection device is a unit to perform not
only inspection by the naked eye but al so m croscopic inspection by neans
of ingpaction equipnent, and performs contam nation inspection for
particl‘es and the |i ke, surface inspection, and the like, in addition to
film25 thickness inspection. In this respect, inspection may be perforned
suitably instead of being performed for aPlé the wafers w. After exposure
processing is conpleted, the wafer Wis transferred to the post-exposure
baki ng unit (PEBpu3Qtiimel udedsi (cphe dadt Hopr peessirngnyridats gatocens sGng
through the interface section 14 he er, f b 7 SO in
this case, by gp?gra ieoﬁdé—’lcftse’lrmw ar 1o h?gc\(l)%%r attei g%sqsaéc%?a%&%l nl 'S9° to S11,
the wafer Wi s tineassftdronednt £ offR$le bedfer at dehstery sehyrizn o6 the wafer

tenperature regukatianand (33 traAsker wRy 69 go(@ﬂ@)natigh{?ﬂ%é{ %&%fr&{fre%d

fromthe tenperature regul ation and transter device C | her ma
processi Bg deviReeyH1khi PES Ret EBRPERAVLPeT 8FULARINGI Ry (TCR) wre. oy g
Eel( nﬂ_ rgglﬁl at e%%a% S%‘;,?ﬁ:%_;ﬁ&%tre?r Q%svﬁx_stﬂg QMp]E he éfd@émﬂ!i: m%&wmangyliew ge
thir eating) ( : e.wafer Wis transferre jle being regul ate
at a predet er mnéditeAefREUFBLEG FRETT gﬁﬁ‘@r‘éﬁﬁrgo'f%%‘ﬁlja‘fiw\é]rfge‘% rag%ﬁ er 5
devi ce C (S18) ,spanck tspher .ouhlby, t be skeofidunth myvedessinanefier dwmdyidky in
t he second main, wafer tra r i EJB“S q(li;a*gtqu e '
subj ected to p&e‘ldetfg’rrmeﬁg‘?fgﬁghp%?&cé{’ y}?%kf%au a !%n pr_oc?e??%ﬁg?g\?%gol _dﬁ
exanpl e10at 23ChHermdiepiogkesgriogi sibh. tppdralting wddiH 4PARY eadh RGPy

included in the fddddhPriorasHING At ds SRE K e %betx@m%er@éé#{e
regul ation) (S19), and then transferred to the developing unit (DEV),
i ncl uded in t h@LEESHd-N Beeddieive tor IV wWekth BAS AP IRF INHE REFhSharaating,

tr Fme er (1223?%}&1'613 k%p; cfgtpsmau:ieﬂ@e@*a&@ﬁ?sfaﬁupétiﬂg Lﬂ?\tel(gpmgare,

sol ution ..In this_devel opi.ng uni.t en_the wafer is
transferred to ZPHEEPIPYHR- i%’gﬁ]aetgfeq§%58%3§}% %l8pclﬁ)pofﬁ>?rt heﬁbﬁie%% rst
ascend and t henrdescentl AfH eyrageeed Mgt e 260 wisdrerGYY famd ¢t er Wi s

mounted on the spi n'enggo%l‘”%%aﬁ?iﬂ*g‘ysec% susked. . The J‘Qzaz!@nijéc?a%rg{%ﬂgs

been waiting at %’nte € Wai i'on noves to a position
periphery of tmrowdssing bpithomeeninrgsnodicathpresesbengckor &hmvsbBand

the guide rail gy 14t cWhid € g Mad el ééé};')@&(:j@:?epe&ﬁ@ H%@gﬁec{ﬁoﬁxaﬁm e, at

| Orpmto 100rpm by the drive notor, 143 and the nozzle 1 noves fromthe
periphery of tHENREALWS FeHELAL Y 811 oh, (Wt | M of LN FRIER erFied
devel opijgig sol wi&red Stps feddaretbdyid her&ent rifugal force of rotation.. 30

The wafer Wis then transferryed to the post-bakihg unit, (POST) ingcluded in
the fourth processi n%n%f{; s{a’cttr}b% %ﬁfs Ro°TReThi 3 ”éréjs%,s%t%%%r@ti%%s
simlar to the tdpersdons pexplkaisiad inig9seéot Bl Gh@rel6icpoSed, sifie lwaf er
Wis transferred. B t re ey 7 nperat ure
regul ati on and %%%?Q%%Eewggr%%E%T)%et eéri ftra;nsfoé‘fr Fgg %?g?r?téﬁ{elg - ¢

t enper at ure regdwey¥ 6adgnn FEGnstledinda&ls BEocers inges taterqmml 2 pr ocebst P

devi ce gg 0 undesfOePfdlire reqPhtiHPERESSN04b¥nd e LWRREMBL Y PFOSESSE ¥y
devi ce (fourth heating) (855) The wafer Wis transferr%F whi f~t e
the tempeXature of a processing solution to be supplied to
the processing unit sections Gl and G2 are provided
respectively between the first processing unit section Gl
and the cassette station 10, and between the second
30 processing unit section G2 and the interface section 14.
"Moreover, ducts 31 and 32 for supplying clean air from an
air regulator which is not illustrated but provided outside
this processing apparatus into each of the processing unit
sections Gl to G5.
35 As shown in FIG. 2, in the first processingunit section
' Gl, five spinner-type processing units as solution

supplying units each for performing predetermined



tenperature of the wafer Wis being regulated at a predeterm ned
t enpergture, for exanple, 40C by the 5 tenperature regulation and transfer
device*€C (S23 ) , and this tinme taken out by the first main wafer transfer
body 16 in the first main wafer transfer section Al. In this heat
processing, the wafer Wis heated, for_examwple, at 100C for a predeterm ned
period of tinme. As a result, the resist 10 swelled due to developing is
cured, and che [ e ferred
cured.  and Chemegled SHEVHSR, the MREBICH 1 IN51ABLAT V) S e DSl
waf er transfer ebodp AB, dt esempied tbreherm@mt@mgoﬂnﬂ-h@ IGOEassEl t e
station 10 by td Elﬁ‘ot‘r@rf’c’ ort 'R 161y Q&ﬁwé&ﬁ%) -eddh S %ﬁngora&pes& ng

e |l

ununiformty an ke on the wafer Ware soneti nes spected

macr oscopi cal | Ry tafd apfidan éyémblyn PESEE BP %r%tb§@c§&ﬁ€tllﬁ§p%€t]11&?t

device wii ch i tehd hhm&téﬂt@eb@ur@raq\é dadreont ilhedbaekmst He mtwﬁ: in-
cassette 20 stati n10 efore Et}?\ewaer i s eCRof

a ret,urned.to tg égettl
the cassette stHIn SPn HY BRI PO SO  TB GOt ve
i nspect| on, patstperrmqieﬁf;qies fdcars dencelwopiteg, fameswdmgily, developing

registrati on/ overd éﬂﬁgzraarcélflégd t&gggh' %&:Cﬂqg Y06, L OSRA G gnglSucrblq‘lce

nHCFOSCOpIC |nspec vice may b outside so as to rotru e
fromthe back dilge dgfaltmecapisét réssﬁétSQhuE®0no¥Sn'a§/01§@l%$%i&%cﬂl‘ﬁ 1S t he

cassettg stati off ﬁgtheﬁe&i(ﬂfér@%ﬂdafp&i’ﬁteﬁ&‘i’cé‘@fnefhe\!vr'e%:Lté@!@éé@!iﬁ@qlrym! le
the tenperature of the wafer Wis regul ated imredi ate ter 30 the first

heating (S5) , (I )seddndsSneafirgltels) PlagR ts Fﬁsﬁéét Fﬁ@t(—%q71)‘nl‘érﬂf t he
fourth heating R Aowerhereby bihe tedpepakuipleegdFlidn ipr aeessé ngpdde in
t he second terrperature regul ation (S7), the third tenperature regulation
(S14), and the $dtr t3 ¥ eﬁ%ee%%ﬁ@fe regul ation 35 (S19) as the follow ng

st eps can be reducedrh4 hiforagarial fagsthtoughfult proke stshenmeh i promesisimg
unit sectjons Y r S e ating
pr ocessﬁ#g uni t%alsétct %hsﬁg a%aees(ﬁm unﬁ%héégvfﬂ/(g ft?‘eer }elgg%%LHéc?rﬁ'trLg }g@d

nor eover, the protesbempuivhessenloaseGl(WREIGS28r ethg ﬁaﬁgedttl@ngiﬁvmmd

the first main M@é%%n%é&%nﬁ;veﬁf%k%ﬁiltmweaide&%:!imldﬁ Vaf®inel
transfer section A2, which enables to . a large number of substrates to be

processed qui cik49 B¥RE e‘?ﬁﬁ){ ek taf tHee RAGK ik erhe RGeS Bl B2 1P ant 17

to get access tig r&&w@weomt@n@f\ﬁameeetlw@ HecaBlaotd @peenshieléon. to
an Increase in throu

t._ 10 Heat roc ng erformed Qy the thermal
processi4fy device H gT’ ili}%éof"@ﬁﬁe'fja effgbﬁl %ﬁ%‘ﬁ aé’r?dSFF%iﬂgf%rr CHRITE C
fromthe main waiet dacerisirey lodhdsclp @nshnildal Idhapidears waHds, 26hend 27

_ Eggggmg g; %%e errtg%acr)r\lz;\:%r%ﬁl% %gnq?&?%%in&g%d %ran éﬁﬂd&\%ﬁ}:}g&g before
t he perfornanceamrmxdmmte%@mﬁ Hehieelon b f e apceceas proce’sing state

does not occur gyep;bist@e HetcProrESSIHYidbaerispdiXede1@nd the thernal
budget of the wafer Win_the whol e substrate processi ng can be fIX%
o5 Incidentally, an integrated control section

controlling the whole system of the substrate processing
apparatus 1 is provided at the lower portion of the cassette
station 10.

A fixed type buffer cassette BR is disposed at the front

30 of the interface section 14, and a wafer transfer body 27

. is provided at the center thereof. The wafer transfer body

27 moves in the X- and the Z-direction to get access to the

cassette BR . The wafer transfer body 27 is also structured

to be rotatable in the # -direction so as to get access to

35 the fifth processing unit section G5. Furthermore, as shown
in FIG. 1, a plurality of high-precision temperature

regulating units (CPL) are /posit’ioned at the back of the



20 As shown in FIG 1, the tenperature regul ation system devices Cl, C2,
and C are placed between the heating devices H HH, and the like in the

t her mal:iipr ocessi ng system processing unit sections G3 to G5 and the coating
system processing unit sections GL and &G, whereby the thermal 25 influence
of the heating devices H HH, and the |like on the coating system processing
unit sections Gl and G2 can be held to-a m#&i mrm Meanwhile, the portions
between the main wafer transfer sections AL and A2 and the processing unit
sections 30 Gl imt&bface swtrioundéd dnyd | forsexanpbe] nhaipabersefdi aagh 44"
wher eby the ent of i cl e si.ng, ugits_and the transfer
sections can beé%or e%%%%%ﬁ g%ggf%geggégﬁfé%&n%yng%n%% UGCERFA25S | as
shown in FIG 45°tHeegpptenperprene deeobbsweey waths of CPhe. 35 surroundi ng
menbers 44 of the figskea etand- e frer, tk fer. L ONS and A2 ,
and each of the processi nggtﬁi ts, w&rn(gl:@et?y@\}:l er gtl?%ﬁ“ Iﬁéﬁég‘gé%%] %ﬁ%n?f%ﬂsfer
of the el n waf¥$Ction Ak as thespednsécenshsraseahdonzwitlnoe exphsimed ed

to the processiwiptiinidSersmsal tb nerd N £erd aﬂ"ftzpeié?”ﬁ{&fi%le%ftatﬂ‘?},”ﬁéhe
processi ng and coat|%%$roces ing. Next, atnospheric pressure, tenperature,
and hunidity 5 TRl Jrflt“ﬁ?e’é%ﬂb‘éﬁ%?%elbr%%%@s?rh@?aplp%r@wssqmwams tee

expl ai ned with fifer emcin twa fiS t 24nd el §ec2fon | M1 Fl4ad 24hudi Fhsuppl y
chanbers 10a, ]?233 gnﬁ re provided at, the upper portions of the
cassette station %égrt%lceeléeg?ﬁgl%t%ﬁ”ﬁb%e‘%, and the interface section

14 10 réddpectively, "BROFIC tér stipg thha an dusfepr oodné firct s ot i S10r aexagpl e,
ULPA filters 1Qkrdfdaend 193.25e,at t r. fa f t air
supply chanbers 1r0a, 12a, aylnd ?L4a.n%o%/\nr:|l%?1%g\%i ﬁaégﬁeéa%\%arcﬁes%egﬁglﬁ?i From
the ULPA filter® 19PED % @paom ofhe Heach rs xippt§ enmsring ot heand

sections 15 10,tHillardridioansk fthewsa doMg 4f1r9ﬁat€?1%5§o§%g§§g_8'éﬁ]ﬁs‘?%ers

to respective pro gsgg units, as }@‘hown in FIG 24 an wn
flowing air is Jsrhgg i i PFIIRRIRY EREresanafur chearnhy wrlens taradati¥ect i on
of dtgg ayg)ow_s (fupniaicd)v. 3Ba 1Hefdinied iaﬂtﬂ_h@e@gsﬁl pglcggoe%glia%g%zlgl%gg%;@gtg}p@s Gl
an , air exhau exhaust duct ee _to an
under exhaust pé{odﬁ—feglsg% t%%‘ﬁgugéﬁpaﬁgb’lﬁé Provrddd dreiher bakkrat del idaeof .
In the third td%q frkd phechsspent uon tdeseictd AN R e GaseabF tise exdaiisd ed
fromthe exhausisipp L EX r 25 throygh.the flow
path 75c 25 and%hewggégqg?é}%n %%%%Elggle_ :éé}l qg)o%t%fs%%s,elﬁidmw?ﬂdw&4%, in
the first and SEbAdRANH DRVt BASPeFtivelvors the fihiFaca andsach

exhaust ed fromdifte under exhaustconly 125 dhrapgh Jhedans 36, |sd 4194 he

peri pheral ali and the inspgctl on device 119 through the w ndow 38a

of the door 30 ne,rbéﬁ‘gm—e% t ed oL FRRE ddmdnsts Aébrane providedos atfiiore
speed of all thesifdcesaid flens thebwa8da,W 8éhie BB ifsorgRlr Ohb &d A t he
cyotem un t seRtisKE o dRig et dlin B HR Bas Bid ached on
t he top thereofWheressd thesehdorwdows nidlas wrengrohédatines phet ipgd ressiy e,
tenmperabure, ard BHALALdHed v PE QY Odafh - dde fa) f {._flgl’thlif}l& or th&Fourth 7
processing unit section G3 or G4 with ten tiers as shown
in FIG. 6. It is possible to increase or decrease the number
of the windows as required. Attached at each of the side
faces of the casing 41 is a surrounding member 44 for
30 connecting the casing 41 and the third or the fourth
‘processing unit section G3 or G4 with a small gap u between
the casing 41 and the processing unit section G3 or G4. The
gap u has a distance capable of preventing the occurrence
and entry of particles, for example, a distance of 0.5mm.
35 An impact absorbent packing 30 is provided on each of the
Processing unit sections G3 and G4 sides of the'surrounding

members 44, and as shown in FIG. 6, corresponding windows

i



F has, for exanple, a ULPA filter and a snmall-sized fan. Meanwhile, in each
uni t of____the third to fifth processing unit sections G to G, the sane
sensor::$ is provided, and also in each of the first and second mai n wafer
transfer 5 sections Al and A2, the sensor s is provided simlarly.
Detection results by the aforesaid sensors S are sent to the control
section 8. According to the aforesaid stru¥tiure, concerning atnospheric
pressure control, the atnospheric pressure in 10 the first and second
processi ng uni t3@&ﬁﬁ@@ﬂs@lfamde&mstlc@rﬁdcﬂur&ﬂ 3t bEnht@ér@uﬁmedh@g in
the first and SESOL d marn fer tr nsier ections Al_a and the third
to fifth processt ng S Unikes Wa‘fr Bh Tg% %o %% a?%rp%?(‘éjr%? t%f??%’r?%%) to 0.4
(Pa) . By cont rogspectine mmmew@ pressure in the 15 coati ng system
unit sections Gl andy(2 her t r sl ‘Pﬁfi

t Fﬂ;ﬁ £ éhé\gz p iﬂg ErboeT 47 kP&{res ure conr?rol

and the transfer system t er ormng positive
as above,5 coat |$1'@r1b?‘6c3é%sﬁ*$rgt1i1?1 %W@M}rﬁ@ geBlp e 4 S %‘thﬁ?@e@t a

linitation on pesdi€l®s COBteSHIDENPEES Ofﬂ@él &ﬁéﬂﬁhé& Yo ARl APi EgCi el V-
According to the aforgﬁud structure, the herrc pressure,

tenperature, arfcPTRT dfty % ettt ‘?F\tt % ? Trd t%rc?cfefstfhlrtﬁ‘ s Ry
unit sections Gl toxr G2 sdde whehfarstiaBhdygeeondoraeRampier o snaf efrom
sections Al and_.A2 are 25 ge[}é:ontr | I ed indi vrzg%la%% wher eby each
processi ng can %% P&t or et n ﬁ%’és i AERT RV }-suitable to
processiiy in each uhttthd\/broe(warefvdirmfuhetdmﬂn3\&ﬁe3: bpenedeatsddiei dn e

of nmai nt enance ZQI t%k?ué'fértls ajréj SE£ 000G PRL l%\@éeghérgﬁ%ﬂ%ﬁ% féons Al

and A2, the anount clean air to be suppli into sectr ons
GlL to G5 and al feRPRrFERFe nadRd ByBHiTEY 2eetPomeedd Ahe mareqlrm edsed
based on a commEmnéglsé reamé hes cont IntseAtIQN B diheriee sgﬂ&re@a%di&ﬂdle

at mospheric pressure. Ag g hﬁ)‘f’ he occurrence of 35 particles at the
time of maintenance Fand bESEH . 'addition to this atnospheric
pressureixontrol, thesathosphat iKIGr erwrc‘eEim t Be. vereftalepsyssems (dhe

substrate o) i a nma e_increased en_the aneI
substrate i BlecBAOSEAD0 SORAAS ) Ry, be.Lngr sased sben, L,

fan which opera$@<stmrhﬁ3atartd1é‘v2t imeide thentanangelbay Ibeigeovindedf the
separately to tﬁ@fé@yﬁ%ncéeﬁéﬁr%fkﬁufigyép?_?réﬁdpﬁﬁséyéeaﬁtglaéllﬂg%ent' re

system (the substrate processing apparatus ernore, as S ~in
FIG 1, the tenla%%%%\f%vgmletr % %@E%%n@ﬂ‘évﬁ’%@%l@l ary thedlever eepfaced

bet ween jde hea@wgl@heva@%hdywn&h and, the ehmkeam neﬂchJE%éérﬁwP& 49 veing

- processing system roce unit _sections and t coating system
processi ng uni t®se ﬁadm@?n whare (? %’tﬁ‘ﬁeq HSF’ ii g?’ %/ﬁ

heati ng devi cesamfl 5|2H amgpknetl p@tmnuﬁeofzbhmﬂng:ss;/maEMM@Qerssam‘@femr ts

Gl and @ can beohg! fs 10 &JHAUIRU ek Qe LePRLALUr SRR Lhe

15 coating systemprocessing unit sections e or e

precisely. In thelsubstirtle pesvessi hhemppafur teumons, s?h?owhown En@I®7, in

each unigsin th@atrraeml aoracewl pOYRLON xy@atlsse%waéd%% £8eBup9peai ng
en one .opening 7/5a 1's opened

and cl osi ng cont roI erf % o that
by the shutter B®&t 1% 'erar’ﬁg anl?’g%ergojctrb%cﬁ%ltshéléﬁﬁﬂ@re%%ge@hus
each unit functibtls ebeaves- waledrme@dmorséstnhan@epole@vw onrmre lgwot h

i d h, pini tocan be effectively shut off
i ronment car Bt Rk A ot ROToDS- SR AFacE of PF9 - by BOVET A 1oL e Qobeer at o

processi ng appanatoms lelaedsttmwriner lnoFth &8 thepenl @@ 3ahd admgsigyy acdnivel is

perforneg,so t n t ach ynd |y
system unit sec o%\és];Gl ‘I;}ﬁed I's olg%r?égcflﬁ %uté}e%dﬁ%&r{ %“zalég% ngs
75a and 75b of *ée?éﬁl%hslhdehee@hemhem W%b@elh@esmmnwfﬁr seansbas G3

to Gb on both shelgs Df tHeaspbhaseedi @8sc&laand £2veF€i £ PsetrdyLibg by
shutters 76a a gEYGb nse ue tlr\4ﬁe gn at rmsghere whi ch exerts a bad
I

i nfl uence on prott¥sifg (ﬁBC‘Fo‘Pl WEVE et PheMt her mal

The aforesaid ascending and descending mechanism is

35 placed similarly in the other pole 33, but the drive motor
M can be omitted in the other pole 33.

The main wafer transfer body 16 contains a motor 50



35 processing systemunit fromthe solution supply system unit

Furtherpore, this systemallows the tenperature in solution supply devices
“BH9 inside the chem cal - 59 chanbers (CHM 26 and 27 to be

regul at'ed, thereby maintaining the tenperature of the processing solution
to be supplied to the coating system processing units GL and & in a
suitable state. It should be noted that tH& chanber used as the 5 coati ng
system processing unit can be substituted for the chem cal chanber. FIG 29
shows a t her malimritdsessinnpuminortdeoy dilng Roratsédogd redbddi wanthofist he
present inventi a e xpl h ein
FIG 11 and 100G 12 it ThE B e SoPRERLERTERNR, Bdon 2
G3', a tenperatlfi®® Fé§ul & ngdedrcareibase pod-penpteat 2 datwr mabase
processi ng deviegfl ki, tamdet bembBi gh; tESPeral yice ikher el s 0ges Sigikdeyjee HH
are disp sed fg glra Ilneazdal 6{nromthe front 15 side (the'left S|de
in FIG i n 9dr d&f° r‘i’stlac’femt%g &%qg 75. These thermal processing devices
LH and HH are di ff erRI@. @nly a rfdvent vhgwt efipeiataie. wASet of rdrhef s aEhur e

t hereof, siml ar, t e rqces ice Hof .the fi

embodi nent, a ﬁgvg?e%pée%gtabt%egﬁ (P 2 %[]?glgggdneﬁbo%ﬁ éd +r° ta‘r%'aChed

| owt enper at ur ketkarigesces st rngIdremi@rLd%p@mtltoneolﬁl ghetarméra&‘tajrema]ot

plate 112 i's piidesh is8,  badhbababBBRCE! UhE OPEIBA1 MORSSSL s devd g HH
respectl vely, W th 3138&? oper eat insulating nmateri a gr oVl de

cyl i ndr itéal SupFgrt Dodytes? trdrlatei s offppefin goﬁo]él‘?at%f,rqfhéihehr ee
pins 85 for delipperd gt Ve wai®et Y arieidlleacat e be Waeendriie ard arms
descendabl e by tlae dri,ve device 8 Q thgee]l%ﬁy?} 85 are placed while

bei ng ret ract e§AhEB FHrBUGH BEEE ST gte?n SEHEGT MRe PR IRt 15cat e
111 and 112 regpadtansel9.. Mpapahi| ef <bﬂm916@lt®enmm LB’lB dregrakiiikde ce
Cl' is the sa e erghu t dev t.he r

regul ati ng unP‘t?Ch%SI'CQ,%)%ece tgﬁe ré?téﬁgyhg ﬂnQltgbe¥0r a)‘(% t’r%e tlé’ﬁgp éf “@?

el ement $5or cod®f rdreanarar @%@dﬂ P9 T itcan ey atwlves eag uihat o swecirmmism 35

On both sides efddrd erpehat witet afWRleaRe dew £8aEh gkﬁlgnment of
| ow-t enperature._ther I processin deV| ce LH, and the ?1 1h tenperature

t her mal  procesdffy WFAT & @S e

FIG. 9 is a sectlonal view showing the structure of

the base end portion 55 of the main wafer transfer body 16,
20 and FIG. 10 is a sectional view taken along the line [10]- [lO].
in FIG. 9. An arm supporting plate 54 is fixed to each of
the arm base end portions of the arms 7a to 7¢. Each of the
arm supporting plates 54 is formed into a sectional L-shape,
and an arm carriage 56 movable along rails 61 laid on a base
25 55a of the base end portion 55 in the longitudinal direction
of the arm is fixedly attached to each of the arm supporting
plates 54.
Guides 62 glidably engaged with the rails 61 are
provided at the lower portion of each of the arm carriages
30 56. The inner face of the arm carriage 56 is fixed to a drive
‘belt 65 stretched between a pulley 63 placed near an arm
original position (a base end portion 55b of the base 55)
and a pulley 64 placed near an arm forward movement end
position (a forward end portion 55c of the base 55) with
35 a belt clamp 66 between them. The pulleys 63 are coaxially
connected to pulleys 68 with bearings 67 respectively, these
pulleys 68 are connected to pulleys 70 with drive belts 69



- 60 rails 118 are laid in the X-direction, and the sub-arm 115 is
provided so as to be novable along the guide rails 118 by a drive device
not ilfflstrated. The sub-arm 115 has a pair of hands 115a and 115a. 5 The
thermal processing unit G3' is arranged in the sane nanner as the
processing unit sections G3 to G in the first enbodinent. In this case,

t he panel 40 at the back of the proceséinélstation 12 in FIG 1 is noved to
the back side so as to fit the size of the thermal processing unit G3'. 10
As concerns t heegpec4tivedyofandichetthelhets pPeoes§ingduni to@Bt ing bhashut t er

76 opens, and thegpiddl 6@k rlnsﬂgo( gesb@%t'ﬁ’}éﬂ& arm7c) of the first or the
second main wafer transfer body A nMovés in the Y-direction to a

posi tion i medi at el Yhspoee Fﬁéattéﬁ*ﬁe?l'éﬂ@? efreall af ithg Hetveee 6T otalB sThe
ascehdi ng and desteadi tige RPUIS L7 6Bnrbb§té§rﬂ9pat ater gul eayl B§ | nhdeyhee CL

ascend, nd th f unte s 127 at position hi gher
than t he sub agﬁﬁ% EB TﬁgaeggFePu %?daé)%&& e RedEs /5 48

ori gi nal posit doiyveantyt hheshut&émoﬁﬁlcdﬂnses oﬂteatd‘h off ith pullée?2@ sgh-arm
115 is positiong hec | h rocessin vice LH side
so as not to hi ng\eggﬁﬁ gf t%V& B%EPS%J@%E%S%I ﬁé\?ﬁ){vg Olna ?efag]g% ¥1%he
sub-arm 115 po§|alchoﬁ§dtbﬁ dhevﬁohﬁléﬁpéiat (e tdme:em:llcm odesoivegedeviece LH
si de noves t0 @PBicki BY @Q@vafé&i Foike ?ﬁgaka%am § 20 ¢ ViGE o Ek

The ascendlng and descending pins 12 escend 'S “¥otnt ed
t her eonlOand t RE -wafef Wﬁ%r%érle\/éﬁé&rﬁélﬁ’h@réﬁﬁnaqﬁfﬁﬁque@emﬂe\f sfbeach 115
whi ch has receies@rt hanwafrs WR@VES too7theahask e i1 ddpRnidigc biron.
Simlarly, the wafer 30 WIS nounted on the hot plates 111 and 112 of the

| ow t enper at ur € Hef " pr ocessi ng device LH in the next step and the

hi gh-t enper at ure t h&iheadf presesdistg udvireeo Hidhiema he wafep af des faekbaly t he
novenent of the_.a n d _de ndi i,ng o under redet m ned heat
pr ocessi ng. 35§/§\f taggggllﬁe%ar%gdeger%%%ng p‘i%hgr rr%lo grcoé:g)s %(r)? I% ?h

hi gh- t efriper at ufdreféd onl aprﬂomes‘gl hg teeiXe HHne §f-c,ompidetté1@ Zt—tiermtebnwl S
noved to the t

sub-arm 115 ang%ﬁ)?@gﬁqg%@%gg%%%@f?g t ePlrocesF gji‘ﬁ]zqfqg éergo
predeterni ned FdnpEfat e FégarafrsrpledesPoNg. . | n th| s enbodi nent,

specially, thermal pre&eesssiintt \Metfbgr@rmef feey ente .t enparAtuies 1and th@Tper ature

requl ati on rocess an be p r cont.i nuousl reby raisi n
th?oughput P &:) %1ng unlt BCS ngge post-exposure £>a]e(1ngyun1t

20 and the post—baklng unit (POST) out of ten-tiered units

included in the fourth processing unit section G4 and the
fifth processing unit section G5 will be explained. These
baking units are different only in processing temperature.
As shown in FIG. 11, such a thermal processing unit
‘25 has a thermal processing device H at the back of the apparatus
and a temperature regulation and transfer device C at the
front thereof in a casing 75. 1In the thermal processing
device H, a hot plate 86 being heated by a heating wire86b
with a proper heat insulating material provided in a
30 cylindrical supporting body 88 is placed. Under the
‘supporting body 88, three pins 85 for delivering the wafer
W are placed to be ascendable and descendable by a drive
device 82. The three pins 85 are placed while being
retracted into through-holes 86a formed in the hot plate
35 86.
Meanwhile, in the temperature regulation and transfer

device C, sliders 79a and 79b movable along two guide rails



I'f the tenperature regul ating device C1', the low enperature thernal
processing device LH, and the highl0 terrperature t hermal processing device
HH are’properly partitioned by shieldi ng plates, tenperature control in
each device can be performed nore precisely. FI G 30 shows a substrate
processing apparatus according to a third eznbodl ment of the present
invention. 15 In this substrate processi né appar atus 150, the second nmain
waf er transfer section A2 in the first enbodinent is nodified, and a
coating syst em’dr d8eéssiRg-Rmidt-Fewqtorprear s sravddad. Exedm qeknp@r@@ume t he

structure is tﬁ%gﬁﬂ'&l@% ighd heddgredr @1@&@ MaNt.s & dH QLTINS YR
section &' hﬁz \r%l%e?tg 20 .coati ng unit 2) and_a devel Oplm&? unit (S
Al t hough the meiR r ¥hEferoB 8§?ti§g(113?§“ PESel P #RdtHe
transfer secti aemikrEAreacegquilabgonaridherthesereamhok mntaﬁ@@ﬁdﬂ% m/e in
the Y-directio t r..section,A3 a to.the third
enbodi mer?t 25Qiae %ltﬂlypcﬂ @i% |%O%B$é{53\31137§51§1§ g%le[ & (ﬁrm %edlpkl&,cﬁdonal
novenent . Thi s be b)ﬁl gspohdabe qud Mnsddreladdlondpvt b.ed;om/'e %nmei heleers i cal
direction, andqtjheRal Bovakar 1hr@1@éf@émﬁé&%tf1}17e 'rse %%\lf%l?:l e

i

along the Y-axis pole. This _ makes It pos e tot er U str €S Whi ch

30 can not be Préc&sddd S thee ﬁ%@%@é&ﬁ@%@@tﬁ@@y@t @ins ddessi ng

unit sections Ghiaaddd® therdiddurocessidtgdi.t a8Cth98 BmpR¥atigemain
waf er transfer bodé 17 in thg@ hird main wafer transfer section A3 to

subj ect 10he subsH N TGrEGELEMm REUPEBAFPRE pPBEE’Si kY pasficamed by

substrates are r3guylaadesseteitenrgudrdtaird brak hEbh PaeCL PTG tWtidined
sections 4 anql_h%erA%ur re gl el hrlou utt 4%6(; roved Nex a fourth
enbodi nent of the present ‘i nvention w'l - B&=dng 6P PG e T
reference to FIfGr Stlample| GTI88dr Fy&dedti deonét Gl 13% tarae: edi, afio A RS asipA\s, NG A
coating and devye| p i C di nt of t he
present invent :eglﬁoallg?gre B%gﬁgéaﬂg gﬁé%/ligreq\?vg %% F?%‘Cg%?gl serntk?jr on k§ vicew.
FIG 331Ps a s&&OVdREd Vitewnealsdn Sator§ay henddiar seniser notFiGlustraded FI G
34 is a sectiofalr VHeRWgMIen n3 o @ cading %rl%tnurl% @ ROWIHONn the
processi ng un|t 218 |n FIG_ 31 is sectioned al ong the direction in FIG
3.1~. As shown 9" & l(?fr tHi% coat i ng and devel opi ng 10 processi ng system

201 has struct ur e i mnMalcrh faLd:\a:zmiH € 5 a‘idxorto%Q:ZrdlqurIg AtgicRgHaW @

lurality of r W e unit, fromto
ltohe outs?/de m&)?f/e rom éﬁﬁﬁ S&% é Smg)f"f‘@ejﬁrlﬁ’c%%’érf‘% afyLhefront and
carryi ngot he vv@ffethW¢€#'ém@l7t5 dbntthl@e dasfaestideG £ & 1d r 4tL) 15a1pdi(tdﬁ§3§lll@gf _
station 203 in \e(%cb5&%5%%5599&%191&0@1@&3& é&tuééree%% fl% %f gm ng

predet ermi ned processi n& fers Wone one 1n )?
devel opi ng pr od&8&iSt§Ts %ﬁﬁéC%FeShﬁ?t"imt pefrad87a - se’%%‘d‘%lfo@é% l@ﬂ@@é}h on

204 di sposed adjsaceBhdkoriba tflhé Sipprtrx@xfcfs&ﬁltﬂ@rsi:@t tB8 B havd NG 20 glymost
t he same struc%glre as . t.he _fi %tatlon an interface section 205 for

transferring t FEE Py tc? éﬁnal(t&r?erz “Gidestiondt PdtEe o S9dsed

adj acentsto t h@léelxsmmdtt[mdocegsrngesmareorfé’:w Mar@tpgéaéﬂya@wmcﬁ:&dz
Coati ng processi: ' Il ti andarem t 25 film
on the wafer |ls&%ng%%?9@p%¥:ﬁ 7t5h(télllls:|chr sgﬂ F{)n% essﬁjarﬁglﬁ V365 and
devel opi ng pr oéfe%%@fhgaﬁﬂ QW%E@@&SW@ erefrlelama@lpwlfyofmded mhtetrrelmcond
processing st akinen 1284 thidnt 181eCaPsRIAR st AN 120212 1R rﬂ!ostty

cassettes 30 C are_nmounted in a line in the X-direction e toptbottom
~directian in PABI18H)Yat the positions of projections 300a on a cassette

mount i ngot abl e 300 \mdﬂterxeﬁp@cth\éeféuﬁmfﬁrodwéﬁqd ohithge¥ei&h I f aeing
t he processing stati;an 203 s r able in the

i waf, er an
direction of 357&f &ﬁgeﬁ%n?p%lfnf%ﬁ5&%5&?%%1%%%rﬁcﬁllF’Ec?ﬁl%rﬁe%&hien t he
direction of amedegeeftoof/ tichéheafférs tWriadus ed fier threnwdfer seasdent a1CR

(the Z-directi Qn ox‘f@réﬂc‘f@lfaqjer Sﬁtefp@)ceﬁx%%rature regulation and transfer

device C side of the casing 75, and an opening 75b is provided

35 to face the window 4la of the second main wafer transfer
section A2 at the other side face. Shutters 76a and 76bwhich

can freely open and close are provided in the openings 75a



- 63 freely nmove along a transfer path 212 and sel ectively get access to
each of.the cassettes C. This wafer transfer body 211 is also structured to
be ablfé*to rotate in the 8-direction so as to get access to a tenperature
regulatlon processing unit (CPL) 218a of each of first heating and
tenperature regul ati on processing units 210a of the first heating and

t enperature regul ati on processing unit‘groﬁ% 2T4a as a second processing
unit group in the first processing station 203 which will be described 10

| ater. As shownand 781G Fheavpleri® BA cilostihg épesat prooes shegskuateos
203, as first unjt fg%@ e I~@N. [ng, an
antlreflectlonpig%ﬁgg%ggﬁhgé éE <§Qﬁz?6%%92€1 éﬁ.rghpgs%£¥9§??§$88
coating unit (Cﬂwdg¥oﬁbelannga§¢@ 9@69¥@édsaﬁt%ﬁ@ Bront . In the

antireflection filmpgegtify Uil G BARGY 91 8HR1 2} B8y c?f"tt'}feefeh%ﬁﬁ:boﬁouk’cﬁ‘
coating units (BARC) 216 for, perform ng coating processing for the water W

about norfral t ERPRFET BRI AN tstacketniGh ( RReentigisti ftE PEOSESS IR 6RE Fon.
In the resist fi;écﬁti;@ﬁtGB)g umstlxﬁ?rs)t:?&)t@dpupt&&ﬁ@rat@ﬁeSxtegfullarﬂle@apwg

units (CT) 217 m n t|n [ ssin r. bout

ot el s enpor at TR LEEE ThR% S HRBEP TR I diiled BE stBliGs el BRENG
the center of tAeffussonprocthsi ogtsidei of 2B8, fautrthsprheatsnggandit .
tenperature reg’s‘!eé‘&i{?ﬂ d¥ @Eﬁé%‘ﬁ%hﬂf&c@sﬂﬁ?%ﬁ% %és?%ﬂi‘%ﬁ?ﬁ&t“g
and tenperature regulation processi uni t 14b are arrange

second ptdcessiag mcregséup@ Wl?htﬁmpﬁéﬁ‘éfléﬁ aévaaeagmgapbemeén them In

the first heatlagpafstﬁgrmsrgk%@déag@kaﬁl PRePppEEMbEE HRkL @ROHRe214a,
the first heating and erature 30 regu at.i on processing ﬁnlts 210a are

stacked in elghEOW?EWQSF tRE- 78BS SOBPPEERFOAO FnPPWE yE&G d*ReBPfng and
tenperature regil dtisonapeacessipi®winddd ghdlstg eﬂélprmmdwmtutngeaadon

t enperature regulati processin |ts 210b are stac in.seven tiers in
the 2-axi s i r ogbrtreT i S88RGHTe g pobRE o Gorly SP e nReBr Sl Fhfst o1
unit (STLY is ddsposedH bmdehe flrst and second heating and tenperature
regul ation processin it r ion
processing units (@ge&kgisghénwdf%ﬁggrge%%% ?%rtemé%@oﬁgnﬁr??e%a%ﬁggahgk
regul ation pr océggPhgai’f @rtﬁqﬁﬁemF’éFeW%ﬁl%g BESEASE ‘ﬁ@l@ﬂhll{% ipFpypdedoa

and 220b are di §ﬁch5].thﬁélt@ﬁ,&|ﬂaltQr@@é@s@ﬁ?%?{s%@% i €gleatadn (@&@eﬁ&wel y.
As shown in FIG nd F

i rst_heatin rature
Cogulatton pr ockes T AT PCRRBARTIHIAL PECLE PSR 68 1) B Skrh 6 Bh8 LPPfot
heati ng apd tenwéthtueéeregdbatboHIpro¢655|n@eumfbseéaﬂa ténpefaaupée in
eight 10 tiers, [ e r (8 si ng
unit group 214a an gl%ﬁgoé I?%EP%@%?IOH ng%%gga ?%%%%nlﬁg%é 9%% 13a
are di sposed soorhahet hekeehpereriaeed aguitat @ng@r@@@@msn@nuﬁemp(e@at)lrzlsa

i's positioned OE‘eE{l‘Ia%%Fr 8ELeEE! €9, TAhd QORI NG-MN o BARG: nkp BRAYR #1132

side in each of 't first heating and tenperature regulatlon proceSS|n
units 210a. | ncilée%%hfﬂ‘r‘;’/atﬁlea hegcg ‘é}é%tslaé‘??apuﬁ‘ieé‘ﬂlﬁaﬁ%ﬁ SRR & We L
X-directphgn in begusd& aadd&b@.\g&atae tﬂ@ssbm@n@bmp@h@hlt@n&@ Rhbekveean thize

first proce55|ngrggbt rou %3?P£§F eEon proq:55|qgmeexplanatlon
will be omltted.
The high-precision temperature regulating device C2

is provided with a high-precision temperature regulating
30 plate 133 in a cylindrical supporting body 131. 1In this
" high-precision temperature regulating plate 133, although
not illustrated, Peltier elements, for example, are used,

and the temperature of the wafer W is regulated at a
predetermined temperature, for example, 23T by feedback

35 control, whereby precise temperature control can be
performed. Under the supporting body 133, the three pins
85 for delivering the wafer W are placed to be ascendable



20 group 214a along the X-direction. The second heating and tenperature
regula Lon processing unit group 214b is also structured by stacking the
second’fteat i ng and tenperature regul ati on processing units 210b in nmultiple
tiers, the tenperature regul ation processing unit (CPL) 218b is 25
positloned on the resist filmcoating unit (CT) group 213b side in each of
t he second heating and tenperature regual at4ddon processing units 210b. Around
a vertical transfer-type transfer device 219a, the antireflection film
coatl';)i nghun:ct (Mgegb@mmgb%%abyt hhe&gri\@éi&évjfdé r&zcoa’m'hégthlﬂéé i@y 8y oup
213 the first__and.sec ati.ng _and_t atlon roc

unit groups 2185 aﬁ)&aff albr f’ﬁ%q-te}aia \}i}éﬁﬁs 353;’& ween
the first heat ifregmesdd 11nen1:1erhighepreglusabnomelppen@‘ssrelgrﬁgula@rml@mt@ and
the antireflectiggn film 35 coating unit (BARC) group 213a and the transfer
of the wafer V\/Jbet ween the second heating and tenper ature regul ation
processi by unit grodfe¥a4-hemdc tic s 2f fa | hi goatemperatiure thewgsl (CT)
group 213b are peyddme Qﬁlt;h@p;mn%@nudewlcrﬁtﬁé%lr%gscg%sgﬁﬁy%ﬁéﬂa

and 247b capable of, openi ng .and cl osing are provi ded si de"faces of
t he tenperat ur eg‘?%g‘tﬂrhtc%r?"ldr]oé&s‘%wadﬁ}et ("GF‘LI) ZRIRr FCq He f54%t Ireati ng

and tenper at ur encE@drald 1y pridee sy ridr AlHand hemiler WATS mehiseat ed
frorﬂtotheflrst heat i n adte erature requl ation roc i ni.t, 210a
to/from the waf%r dfefséﬁé’fagle FOS‘ﬁ’anFP% 9 t_Il'l'1°es st ﬂéﬂigei ?ﬁj’

t enper atidr e reguiidt i (BRRIr Gnes:shmgl:'lkﬁ,t 2 Ozhd o/ thoreigleartatanst evi dewee 10
219a respectively (Migy the shutter -menbers 247a and 247b. The shutter member
247a capabl e of openlng and closing is provided at one side face on the
transfer device sided ofepRradipR rERIH A eyl Ve ffocds d riemns e {uar )
218b of the segand,haatdd %@lﬁldrﬁrﬁpﬁr@i@ﬁ&é&%ﬂ AHONE FUIDRC ES AN £ T 1
210b. The wafer Wis dellver d to/from %P ansfer devi ce 219a ern1to t he
t enper at ur e regﬁﬂ%ﬁ‘?a&ﬁlﬁ)rjdb S ff g L)f f’l§l§”\?ie§attl’féresllf@9f%la teber
247a. Magnwhi | eleaises lmawd si prEkrGSdealwand &l Gemﬁé?ratxmré h@e@ﬁmtﬁlg)l‘];ﬂﬁi&Sél ng

station 204, si arI he first roc SSi n 203, as the first
processi ng uni tlrggiroupé ‘%}gﬁrﬁélfﬁ %%%Sn Jtn%%mé%ogé sin ?g:rén%eer%% S ow
about normal terfpertet tremperdtist nm@lc”otpmug Hﬁraﬂmslsﬁ}lglmmqntgrqﬂuﬂm@m and
a second devel opi g, RIXAGSY BY LR Br%}?é’ﬁﬁéé%lﬂ{ gang @Jilé‘taécﬂeesfa[ﬂi‘t

In the first devel opi.ng processi n& 25 uni t 1 opin

processi ng uni tF{ORRIIDAIB e RARKSRE i Hhe }Ee?er%’iqaﬁwthﬁéez élxﬁ?égh—

directiognp Al S%énﬁbéﬁl@c&@%ﬁbﬂﬂ@'&ﬂbd@sﬁ&&%i@e UM t £ GF %@rﬁéﬁmng'
devel opi ng prog_f?s unlts Ié%DE\% 226 are stacked in tV\@?tlers Hhﬁ:

Z-axis directi H eI 12 JFCHRRF AeEchd i tessidy St 'a
third heating egmbdmgaﬂemcee@lﬂmtherpmmg]gnum tPnglmp: Eﬁléclnaml a
fourth heatlng t i r oGes as the
second processi iy LT gro AL SR e PRES IO B SRS,

bet ween t hem %ﬁdﬁma]h@EW¢%Eier<i¢fgl%md{Henb@iwm@ w:e@mltdm otrheptrmm:bsm ng
uni t gropp 2146, ddidd hieajdng.and t£%ﬁt%r§>éf’£&ﬁfé'lﬁ& Its
210c are stackedrl n seven tiers in Z-axl s recti on t he
transfer unit E@ISHhiIvEH WA pr@@%e@@ﬁfﬂbéaspéﬁé@ngsm@r-gbea@éopmé*@@md@? I'n

the fourth heatiny BAdii@MeIBISHEDIRIHALRY BBACESSASE LNk ts st Zidd,

fourth heating ,and, 'FIPSHA ¥k B 99" eB1CG83288ing the wafer w are

placed to be ascendable and descendable by the drive device
30 82. The three pins 85 are placed while being retracted into
" through-holes 112a formed in the hot plate 112.

The distance between the temperature regulating device

Cl and the high-temperature thermal processing device HH

is set to be larger than the distance between the temperature

35 regulation and transfer device C and the thermal processing
device H in the pre-baking unit (PAB) or the like so as to

prevent thermal processing-at a high temperature in the



5 units 210d are stacked in eight tiers in the Z-axis direction. In the
third and fourth heating and tenperature regulation processing units 210c
and 21Gd, tenperature regul ati on processing units (CPL) 218c and 218d each
for 10 performng tenperature regul ation processing for the wafer Wand
heat processing units (HP) 220c and 220d are di sposed adjacent to each
other and integrated respectively. As show®in-FIG 31, the third heating
and tenperature regul ati on processing unit group 214c and the first 15
devel opi ng pr odesdirierrdta DRV hgroap Rddce s mgldepasedis @ rohaixdheing

tenperature re t ' i 218¢c out of the tenperature
regEI ation pr og}iaﬂsgl héau%ﬁt?ﬁ?%gtg%2&11gggng(ﬁggtlt%]ué:ehég?ugPS&(?ES?E%Cﬁ%?fn?HF*}
220c of each ofthfliltenpems yakededi¥ark inatdengiendt enperature regul ati on 20
processing units 21 i i 3ke@n t i e [ r i uni t
(DEV) group 213c si Qg.l b?ub??%éﬁilrer%rgg ?ﬂee t%‘ﬂégntﬁét%a%hlé%t %‘%éﬁg%gngn%%\?j; %rq‘fgl. _
regul ati oh pr ocaéé‘iitﬂbe UM P Gr SRR aundh e e ks e SRR oo riBtessi ng

unit (DEV) grplmijﬂe?dcagirllgsddim)%l%jf Boid hid e X%m@é@q%wz_@, ragyl atd.an. 25
processi ng unit ut_of the tenperatyure regulation processing
unit (CPL) 218aargmﬁ§&%’haes Redt b‘%%%%%’g‘f]ﬁﬁ '%OD(E@E s f??frréé%tlafe watey he
st acked fourth Whemt asgtande treoypst b lalonedtaigudheprad@ssing yid Ak is
positioned on t ; L p i ni rou 3d 30
e, Around a wartiead I2(EReRapaant 308y ed I S bp R 81 £
devel opilfg pr od¥sisi f d?ﬁftd&‘grjdLﬁ? 208t , 1137 second devel oping processing
unit group 213d, andyidieoddh rchansedourdd heatd é‘”&’ft&@e{earﬁe%‘éfar%ure
anged. 3

regul ati on processi ngL,unit 35 groups 214c and 214d are arr

transfer of thd SEBEFGTLIRINBEeEET R hdndhiydphdd ithe dmvasnperen wie the
regul ation proaesisicngunotds giraumurdide @nd 4 heod i rstysevel opi nge - 67
processi ng uni te LR aatg{roeup)re21 C ta_.nd the transfer of the wafer W between
the fourth heating ant tenperatute Tttt i o pr St Sy Sane o wrrad
and t he 1$econd agevké gfianpsaictkighagreaoni s i 0DBAmmgreitukl 8dqgal et pegferined 5

by the transfer (e T n?la‘i- { s ,247a and 247h c | e of
openi ng and cl o(scﬁ\g 'a%é%é%%viadgﬁ it %ﬁr%laactelsngofm% ar{lesﬁlbéar tut%e
regul ation. prdCERGLIFUNRT £EQUREY 1ppBYNdt  BEPT ouretpdeating eottrol is
tenperature reguhatd Bp L@iQﬁﬁé%gEQnP‘ghétgﬁ,o@el?i%é:‘g?i&ﬁeﬂé S oJety yaned,

fromto the 10 fourth heatin d nperature re at1on processing unit
210d to/ from t B®% [ddic &WRss, ofh Pelitgimm ¢ lemerttsurirh thdat iaageand

tenperabuyr e redw dldsen Hiecassitnd riide 2H¥b ¥ foma pafisrediransf er body
237 respectivelty via the shutter nmenbers 247a and 247b. The shutter nenber

247b 15 capabl & JpETATGEnd VoGS P& ildsd at one side face on the
transfer device sidé&lsf. tlfe shewse rtdteurteraregid iatn amipr AEess)i A dIRide R L8 of
the third heati ernst ' | af rpcess| uni 10c . .The
wafer Wis del it\li/%r gggf%/fron%%eﬁ Elglglséf %%&ggelﬁcdeﬁcéléﬁ@g%ﬁp%o%%Other

t enper at ure 20 HhEFIEdt PEIP oRsEdass iung tini tthiEsdas ad hdhesmatlt erovessem?47b.
As showpsi n Fl Gystbm @ctQRedl (1 $h@hfp1f0r MRUSIRG A GhET 8#1%%15 for
i'ne

storing a procg%si.n %ﬂl uti(F)in to be used in an inspection nmachi )6 and
the first proc ilr‘f% it 2agFohpS 29BLY | Eherassending antk drsgenstinmeinst t he
first 25 processi pydstadirdv2@Rvare tHte SREAIGAINGCATNiNG Hhaki 0NogA4, This
cont ai ner shel fcoirqfa e\ﬁ%gl e %I on€ the, Y:-directi gn in FIG. 31 by a rall 207.
The cont ai ner SRAPPUTESSsHR rRG TRREH BLAR Wik bFRGKADS EaR SepeRakdosicose
at the back side&, therhixarptesiahoh cenamensre arghd aidugedni o tdwe,dear, 30
wher eby s;gxchan of; sgant aj | nLek i nspecti.on 'can be easily
performgg. Theg?lﬁs&éggi'onkgg%_ﬁ?%gaggg ?%ggggfgg?ﬁé ?ﬁ?cﬁﬁ@ggsgfaasgaﬁﬁ ng
filmof the waF®RW WAFEHIRAsITNdE Jdie erposeses iagdudéyesopthon [Botessi ng,
and it is placesigsaseauiiad. aA8 aeggeﬁeﬁﬁﬁsbi‘ﬂssﬁwté kai\Iﬁordeﬁceex%@tJ e,
ie

there are an antirtefl tion filmresist material to be su o the
antirefl ecti on VFrthCEoadi RYVaRPt SReBARY TELE V4 NPe3nst send ety walfetro be
supplied to the& from/to other processing units, similarly to the

35 transition unit (TRS).

Next, the structure of a resist coatingunit (COT) shown
in FIG. 17 and FIG. 18 will be explained.

i



- 68 resist filmecoating units (CT) 217, a devel oping solution to be
supplied to the devel oping processing units 226. A processing sol ution
store@*dn the chemical tower 215 disposed at the back may be used as a nmin
processing solution 5 source. Alternatively, it is suitabl e that the

chem cal tower 215 disposed at the back is used as a spare,' and that

anot her. chenical tower is disposed i manéfher-area as a main processing
solution source. In the interface section 205, a buffer cassette 233, 10
for exanple, with thie shie Lmirtu,cauf@nafsilttme: vassek tforCaivrearterafafvdrish\w f or
tenporarily ho g s SPPS r eof ,
and a peri pherléJ Ilgl Féﬁg‘? %H@ gedmg!tlﬁtt%g g gﬁit ﬁ%g%%? JJ Thzaor}vxg
transfer body 237aghnghdls, aﬁsfé%ﬁ’daﬁ éﬁﬂeée@‘ééﬁﬁ%l@@?ﬁﬂw %ﬁﬂp@élarﬁ

direction and E%ab@bhe %!Da&@é Beadl £RE1EON &5 @Vaatﬂrﬁ@'kﬁlga ?)ltart%”S;LfSQr
path 236 between the b er cassette 233 and the peripheral aligner 234 .

The waf eb t ran§f“éllll§’-6d9h?137tl'@aﬂlaélfl %G%sc%%“ﬂ%éjt 'etPerRf §r éllF@&GIthnuon

processing uni kad( &RY iR 3K 1t4t3e1§qmatcfb@&;aidMnandTh@n@pmth@k 142
regul ation 20 processi ng{ gst 210d, buffer .cassette 233, the per| pheral
PrEEf

aligner 234, and & &Perpér%'@r ure PPEGOPati Y LR ERGES ©
illustrated). Asiskomoton HIiwrﬁ_’IleamﬁeFxI\réafe:Bay umfuhedd:gaheh@ ka,ndracuum
devel opi ng pro Is sy 0 su n sages
20 al L ow ng gSeebinaiat ST et Phoche: Fofmr op t Balt P ot Carbaasergtis ¢
group 218 to fMekerolt ket proViidede 5o b%ms@ﬁnﬁalhleb@n@eﬁgﬁcﬁ@@albé@elby are
di sposed bet wegn 4 Rae%tlc%r Q9G5S IR WNidr OYRT 21 s( 1 apklikalegld on

filmcoating un|t S’A group 13a and the resist film30 coating unit
(CT) group 213BFoardeche Bedemtn priiteeddints ARMneHGthb§2thi ¢ ¥ POr tand
Zﬁzg?d heﬂ] I n? a@@? leQaRerat aﬁeuﬁ@tgidl ath on @5@@&%@% rhguttrutﬁhrag:]géwmﬁz 2A¥4agand
inthe firs rocessin atian etween the firs cessi ng
unit groups 21% EPH ef}i"?E‘t’e%’ﬁcF ﬁ@?@l%?\% lpsrvﬁél@gs}:hﬁ %%S%Rﬁptﬁgroups
213c ands213d) Daadnt beb&ecb&ﬁammmmm tregpeupsvald ¢o he plhired iayd
27d) in the of SebtBRCEBHLLAGRLLE [ATE, HEPTRIE, KR hn R R e
heat insul ati ngswellilas23% taed irhdhiss supee s anaidi sssyddrso as to divide

the first processi ngidiiin9rOURs, %&% %@thﬁétﬁeﬁ&f‘datﬁﬁ&cﬁﬁl@ g e @roups
214. 5 As. shown in FIG 32) in_the aforesaid antireflection fllmcoatlng

uni t ( BARC) gr&?ﬁltz-’ﬁa“’htlﬁ@ HhE L | RIGOHPIT 1 1R tFatdsn§ouRPEsPY BARER 2L 6

each fopgperfonnigegwidd refd ectdigny f41I'maﬁﬂatﬂmg lﬁfJ.QﬁQﬁiSdélgalfawe tdre viad er W
by coating the wafer, Wwi.th

antirefl ec ile the wafer, Wis
mount ed 10 on PSS EEHEERS; Zt]aec{fpg%‘}g e]aI h ]\tﬂﬂ PN-208 Qrgﬂn f:f
resi st fil m coatiingFuof tamgptdwr 2E3H,stt heatesgsunitl fe@vatkitng. tmnrtlsm(eﬁ’;’l')
each for perfo i ess 9 t by coating
the wafer Ww t"{?aglgrgelrlgL;ssj’stsIt so%ﬁ% |d(}%%nr%c tp 6 er %\?Jngstrjenlged on a spin
chuck 15 in a cup arpengdwemﬁnf@nr@ep@lﬂ@g arretsrwtf testhaeliedwpifirye

processiig uni o OeAERAeICw ﬂéﬂeoﬂﬁéekealHwa@r&%%mgugmwnfﬂa@@haaﬁ%x@ach
for perform ng devel o mgrprocesm n%\ﬂ;or t he fer

devel opi ng sol uti¥nt phEdhaFe CDF FRehbtMt Sframber ¥C Y(8deF1ec.
2) by asupplypipe 134. Thenozzle 135 is removably attached

to a forward end portion of a nozzle scan arm 136 at a nozzle

waiting section 146 placed outside the cup CP and moved to

30 - apredetermined resist discharge position set above the spin

“chuck 142. The nozzle scan arm 136 is attached to an upper

end portion of a vertical supporting member 149 which is

horizontally movable on guide rails 144 1laid in one direction

(the Y-direction) on a unit base plate 151, and moves in

35 the Y-direction integrally with the vertical supporting
member 149 by a Y-directional drive mechanism not

illustrated. .



20 on a spin chuck in a cup are stacked in the upper two tiers . In the
seconddevel opi ng processing unit group 213d, the devel opi ng processing
uni ts (1 226 each for performng developlng processing for the wafer W
by supplying a devel oping solution while the wafer Wis nmounted 25 on a
spin chuck in a cup are stacked in the upper two tiers . In the second and
third heating and tenperature regul ati on ghlocessing unit groups 214b and
214c, the heating and tenperature regulation processing units 210 are
stacked in seven ti ertse rrespElnd | skedry , aandl 1deid manadlsle uaniécs :(ISTtL}')e 30- 238b
and 238c are di tacke Ny, t h he
wafer Wis trans erre gﬁ&%%%%n%l %%sghgng §é%§ﬁ§ p?o%%§%?ﬁ% §?5$it%g 203
and 204 via a ¢&YaRKA &3P hy ssdEstiarly powbahedHd1anatq dapsheringnomn £HeSTL)
238b and 238c tt%zgf&@ﬁ“f‘é§ﬁ§€é’\‘,ttlﬁeeﬁSQZQEhﬁéltﬁ‘?g shosn gin gbr r% o%ﬁes
openi ngs are prOV|g§d respectively in the transfer units §b

238c, an@ shutt%ér t n}éeﬁiérﬁ%éonﬁe@n §4§are§ﬁ6024§bd?éaﬁﬁ r&%@fmhsrmmot

openi ng and cl dsilngstafeepr.ovi ded r. correspondi ng to the openings .
By opening and cl osi t he shut rrerrbers 248a and 249b, the wafer Wis
delivered fromto tHe %ﬁa&ﬁ]s’FBP tﬁ S P§‘?V)ld§§818e'é‘f’iﬂeli§§be P FBmaithehe

correspondi ng trrcazrz@feewadmmngesezl:aanamd&labd dhe etverle Dy3S igpenidagheand

cl osing the shuyft g fer.W.is transferr

bet ween t he tral‘listtrnﬁerlrge %(lé%? %ggb §h§3§uPp haytithe H%eiﬁlﬂése% %Zt?ﬁ rst
and secdfd st atWadiey \Wa the comuni cating path 242. Next, the aforesaid
transfer devices 219a-and Z19b widil n@gm% r}%g, |G 35

bei ng a perspect,ive view_ The aforesal drp‘f ranster devi ceén%%QQa éang 219b have
the sane structUrECEER hE THEPHGINY Wb&%?él%%?céglfﬁgﬂtlﬁ@ @%mléi 219

in FIG 35. Assshaie I\ﬁ’éﬂ'ﬂl@al3%uﬁﬂdﬁ:tilrr@1$(fe@dbéieW4@e f%l_rg éu?p%r&\&'
with a wafer Wtra sfer neans ﬁ?é e ich is,ascend scendabl e in
€

the vertical di reth on -CFha*2- |Qﬁﬂvji & 5 QPH Bi tal s uppbr t ifng
body 2535conposddisef re@zzdie 1df0 vimi spcaiet irdms 25k @lﬁi:aZﬁ%dMUocfa &rcﬁward

connected at respeid e gp%%r % | Ques; £ %%tna%%m 31% 3 Sggﬁ%pfelr k¢ a

The cylindrical supporting I's connecte oatr
nmot or 255 and P&ZELEd ﬁcr@tne@rél Ilﬁﬂ/\natﬂﬁ tthhe weifnere Wotzazdres fleh0 meares 254 ar ound

the rotating shafdhdinuidiRilignal dekving t
Accordi ngly, the avyaf er th ra.??gf er neans Izlgéglglgg ]rgé%&’a?a rg; I|anzzt21h5e5V"I:%}Z%mg

direction. A pRRSHYAR PO &k SE g ivddz drisieds B edn o sdhee sdiiler or
hol di ng2the wafofr tWearcepy @H istal lay e ded i ot dianHaigdane 1356,0f the

waf er Wtransf ns..2 The t 57 and 258 have basically the
same structur ee(é)ngpi% O@agﬁow V\gﬁéggaﬁ ?efel%ﬁgbﬁéegy 3h Qg rhe
passi ng throug@exapéled?@loﬁdgmgObelee@f bIhEh wiaferwal hopotedoms 25l sarich 252
of the cylindriggl-xsypporting body 253. Each of the tweezers 257 and 258 is

freely movable in a forward and a backward direction by a notor (not
i |lustrated) contai AEFB5RR $HEG YR Pdr thastevaeping\erit DRV stshestrur e

of the akoresaiich Fig St19h§ﬁ‘dlm@ aBd wWHENPBE kst 18 RG] atrhofh PE Qefes i Eﬁn%n' t
210a will be nmeans f FIG 34, FIG 36, and

FIG 36 is a pluélrlrtv]@\%%ﬁf' ?h@ ﬁ@ﬂ%l Rymaha ?e%%r%%lﬁ it athoresed to

designate the same components as those in the resist coating

unit (COT), so that the explanation thereof will be omitted.

In a nozzle 153 for supplying a developing solution

30 to the front face of the wafer W, a plurality of holes not
‘illustrated with a diameter longer than that of the wafer

W for discharging the developing solution are formed. A
nozzle waiting section 154 is provided by the side of a cup

CP, and a rinse nozzle 155 for supplying a rinse solution

35 for rinsing the developing solution on the front face of
the wafer W is provided there. The rinse nozzle 155 has the

same structure as the nozzle 153. 1In this nozzle waiting



processing unit, and FIG 37 is a sectional view of the heating and
tenper ature regul ation processing unit. 5 As shown in FIG. 3 6 and FIG. 3
7 , th& first heating and tenperature regul ation processing unit 210a has
structure in which the heat processing unit (HP) 220a fox perform ng heat
processing for the wafer Wand the tenperature regul ation processing unit
(CPL) 218a for performng 10 tenperature r‘é%ul ation processing for the
waf er Ware di sposed adjacent to each other and integrated. The heat
processi ng uni tS€¢HA o202 hagr e hbspenae el 22dechipuhé@ végubgulatongasts set
tenperature at 128996 o Jder Bsailgg@ér@éﬁlaﬂa aﬁg&léwﬂg %%%t nbvbﬂch

i ncludes a gate 15 shutter 221 for opening S|n8 ortion betweeéen
t he heat proceslé‘?%gi%ﬁ apﬁp?e?%aoaﬁ*ae@rﬁttt@@pépawar e Pfathemozzle
processing unit13€PL) 218a and a ring shutter 222 which is raised and

| owered together wt te shutt er 221 whil e_surroundi ng,the wafer W
around the hot 20 plg{’é ggt%ﬁ' SZIZ £t PRY™ 5t %?@5311? § ZPSiRG GeRing
| owering the wafimit WadT) ecdrhenonef ém Whies Xrddreed ibher 0No 8t Be P& Oxh Gent O

be ascendabl e | e, h ate 224.,A shiel ding, pl ate
screen may be pr owgL %gtg\%e ﬁhg Ith (%%\Qt 0353 arh]dytlhleltﬁl hké cghlg‘f‘%elroﬁzz
Provi ded bel ow Qlﬁlme@@e 2®J¥ﬁ©cfé®31$ﬁglﬂl‘ﬁlt 220a are a raising and | owering

nechani sm 227 for raAglﬂgr b bg\@@@hngog{ggnaf&gﬁga(lﬂg&r e%nlllyf(tjl&gaﬁ 223
and a rai sing and | owering nechanism 228 for raj si C%)r@ | owerin e Ting
X i

shutter 222 toge?hebioR (i the gaeéstnappbingmnit A ¥9pbaﬁeéaﬁthh a

he| ght of 0 . mmﬁ@fwdﬁ@nzsﬂmnea@ém@ﬁ Oflo t figa HOth | &kys1 &dc 1 dke
enperature regulatio Erocesm ng, unit n%}ngSa has a tenperature

regul ating platg 2 TYehat &t %r?‘hE t2npatStete of the wafer Wat

normal tenperature alﬁiexlt 28CserdsssbbwipenaEi&ns Bndthsdstb&raBeb , an

opening f or t Y. e o to the ssett station

202 is provi de&%ﬁgélsijfr? ?éﬁapit&%‘h %%%/%(Leésr% V%nWlS| de of € }f%e]ea é

t enper atiff e redi & mf%?%@%sthgtmlflO\QOFillarQlﬁaQWIandntE?éGshZJlter - 72

menber 247a capable gh @H@%é‘gséﬂge%@étﬂSn'§0 P'@x@@%@e{» N 52 QPEOE N
Mor eover, an opg\ﬁnlg:for the delivery he waf mto the transter

device 219 is pf &F PRLY _FRSY §€et8ﬁ ?%%S?‘E%@lé}%hoéé\?‘ﬁ@éﬂm@%?%e@f
. the tenperat ur ewa e adi othd @am@sse ngounnt ing CBLD1218a, anddrdbes Shyét er

menber 247b cap Ie of ni.n Io i ng. i | aced i_n enin
shown in FIG chhonchlggf ‘%@g gO iqq‘t @@pcﬁ§§t§ﬁdbghzsﬁg g’i‘ﬁﬂfe
regul atiznh pr ocie@slm@ tﬂ;anaféPm\b oﬁtt&ef themas osttee GRY, ftle@wlafetrhterarténf@ngh a

comuni cati ng 1 e t in

regul ating theg?%%e%a%u%%ea%}’d & ?Igf%gmﬁ ﬁ E?%gll\%éferghgvgguh%uht
thereon is strut$ef %o bk Wa’%l% hb? ) zoht B¢ yorewnigg a7 @i of phat e 259 by
a novi ng nmechant &pB:udder&hyat 118y tlﬁnm_err’vﬁd#e hegbath pga RhAL Se 22 an

get into the heat, 15 [ OLess g uni t H)x 220a through t he conmuni cat | ng
port 230, and r¥&Ef v tfh%nv% ‘?p‘W%l?: S Perhhasr BRI byr ket HotPfat e
224 in tde heat2pricceasiengednint$ HR)e manfg 0B fhemlidd oplesnd?235acCadid es

th f Wi nt t (CPL) 218 d | at
he tenper at ur o0 g LA AP PO G R SRS A RédiAg AR Tte X O
t enper at ure redtierni cmr%ﬁ@twsmgiummpenﬂaure Jee{gvhhahemapmeesﬂmgfourt h
heating and tenpeyature, ﬁﬁ%%f&%@§%§é§6ﬁ9 £l e %%ijmgé tge, foprth

heati ng and tenperature re ati1on processing uni roup d has the
sanme structure. A soAftqe Wh@%@ |rrﬁytdr¢ctltmép@e&sengegalmmmeted
- processifig uni tlrzlt(}l;é %ﬁéﬁﬂd&'é ¢ RRAlNG AR keTRepyt, UEﬁer&Qé'h? & Of%s

processing unit 21Qc have alnost, the same structure as the first heati ng

and t enper at ur €% dgiff KERIF o FRHR ¢ DFoAPPEEt 258 39 Sholhei Rirstes 31
and FI G §4d theaélmmmﬂb;jﬁ ft;e‘ramtfdrﬂbbﬁgt%ﬁhﬁs&Eﬁéﬁed@@%@léirgﬁ7aaﬁﬂdtﬁé7b
are provi ded at i de. faces t irst heating and tenperature

regul ati on proces€| ngfunl %1 i @\h:erg%% %Wé@hutt%g n}?elﬁbgfa%gﬁfér%?s%ﬁ?b i's
provi ded only dmodmel%lmaftase%n tdeun rensI eckwieve cien FXR192, sadehuntéhe
second and t hirgh fb%atth%gbae@ohegasﬁm @%{t‘?géﬁz@éd Oﬁqﬁru%e?isih”%gnﬁé g1op

and 210c.” I n this enbodi nment, openin cI05|n orned”
t hat } processing unit sectlon Gl opens, the upper arm 7a is

inserted into the casing, the wafer W is mounted at a



- 73 both the shutter nenbers 247a and the 248b do not open sinmultaneously
i kof the tenperature processing units (CPL) 218a and 218d. Nanely,

one opéning is closed by the shutter menber 247b when anot her opening is
opened by the 5 shutter nenber 247a, whereas one opening is opened by the
shutter nenber 247b when another opening is closed by the shutter nenber
247a. The aforesaid control of the opeﬁing4%nd'tlosing notion of the
shutter nenbers 247a and 247b permts the tenperature regul ation processing
unit (CPL) 10 tprédeterminead posbtiahl eandload aptkrehaebeionwitlebys
temperature conéphedrydde PHACESSLAGoSEl A SURPLYARG:UDIdE LBARG o LT,
and DEV) each for proceSS|ng norna nperat ure. can

per formed nore Prisegediie @R?é?&ﬂxt?eée@b’é@élomnsvﬂ§mem§©§ﬁﬁ§m19 wnits

temperature 15 t@gt&@td:@@tm@@h@ﬁsﬁémlﬁr%éﬁ&ﬁ@%ﬂ@@é (BsubAgi ag) wakls 239
exhausted fromth bottoms of the first

and the passages 240 alé n}gbg,algJ
processi my uni tPGF HoHEeS PR 1% B GRPL PR %e ddhd o neRedtharte amsdsased the
resgect |dvelhy bevaken W heﬁtélrrlséaprpmsmgugmhtlcgmﬂps b'l%&ésc%l%@d ﬂé@§rd
213d and the seg rCES $429,, U I 214a, 214 21 14
Thi s tenperat ur egg)egu I?ri fr% am@%i(\?\n & P AN E TR Bty Y of
FIG 38. Inci de@ttélellynalFllgleSnlcg ansﬁtfewailea: Bewtri baaheldew afmiﬂn;amﬂfnr st
processing unit gro lapin 0 g
Upnéslenk ?.Weagée}mnea esaﬁu(q% Aé%ﬂ%%ggnﬁ ?ﬁ. ¥ha

units, the 25 antlreflectlon | mcoating units S éxanpl e,
are stack®d in ROBFRMR SOALYNGrUR o BARGRS Jsﬂqéampﬂﬁtﬁqiath@eshlat@queéﬁ ghpens,

supp: yi ng sect lhﬂﬁle Ré?ddflﬁraﬁxﬂpw YoAEHE BaWeAidrd ”ﬂ@ tl%”ﬂ@ééf&'é@ t%fzxi%‘@é%%e' S
regul ated to t antire ti | oatln uni t roup 3a 30 as
the first proce ?n"éa ﬁgarrﬁﬁ tnlqaﬁg( fl|nr§ SpPHeE Qéﬁg%ggéﬁl%ﬂ bprside

di sposed at thethppsrsipuy t4lon oftheheafeatw nigs andrddesireni 19 Phecksst NEy
system 201. Th r ppl yi t 41 i ncl ude

filter unit) ,eurgfLe eﬂat:b]r?% '?Jé Ilq ?éﬁé %le]\fl?cepjf%rs?%%%sg???lgpwée%%mg

t enper atlf e and($dhi dithe handlnge:etmpb@;atamb sopphissackeny, o, exdnmgehej s
obtai ned by regip@ping the tenperature and humdity of gas exhausted from
the bottom of the ., - 74 antireflection filmcoating unit (BARC) group
213a and flowi ng i n Theseahtere pasthgen2gharromergtite ghermalfl ow to the

tﬁp thter eo; | anfbabcycégmg ﬁugltlrtammtp%r@m the1d kes f R:/gl@ $RE: 088 176t%n&9ﬁh of
e antireflectio oat i reover, as shown in
FIG 31, the heHt %#‘éuﬁaﬁc r%éu “ZgéLf\ &fﬂéﬁedéermbémé@ﬁ the pewerg@rma0
and the eating’7andf etﬂ’permnzrte gl watfiean tmacm@ew badynatisorlPnias the
second processi t he _aforesai d provjsion

emrho
of the heat msﬁzigf%{]ng %%qé gr!})tvﬁees £6) lea upérﬁgﬁﬂlfbﬁt gﬂga Prant i
al l ows the tenpém@*@t%bmamve nthéectgrpersting sedulabingupelycagClnits

(BARC, CT, an' lﬁs%falﬁ@%aoaegégﬁ&%,gﬁglﬁgelwff-ﬁ t\!iéébeé% QP&EfR{e

tenperature to be performed npre precis y, as sh InFIG 31,
clean air supplWQf@l%@b@g GHEV 1o a&ﬁ&nfiheaﬁ@athﬁf vl it |‘/\hgs\/\mpust2@90@re

provi dedd ndi vi tdll@hj):ynéleime@tt@%&siﬁio@rﬁﬁﬁét NEn&AT £ QWPSa 24 3Py 5213c,
and 213d and thﬁbcorrg ondij n% d’:lcrula ga enperat re. regul ation
processing unit gro an; th P NeRHE EPSEeégl HS SPEPELRFL t he
coating and dev@saptxxgnZanndot]eesshngtsgBt‘em @ldses r uatturad e iakwvend | | be
explained. Int i d p. r SSI n st.em 20 th

Q@Dvé)%g NG 3 Wg§¥§h iﬁ]g:[ %&% %e ¥ tg nt & \%gftelﬁe

unprocessed wafer used’in sse
transfer body Mnitbfse hes casket®ehsnder obhe@ORovemlent acméf the edalntmafée

Lenmperatyy e T egulald Bl Aoy CLESS ik WAl 2188 duhddif, Tdils At ng

and tenperature regul ati on processing unit 210a of th processi ng

station 203 to RIP‘ETHOP tARHER dthft & FRANUYSh Haovdeddingg SRtvillce Bai- ngThe
nount ed on the 4sermedatgrand Qﬂéﬁ@éﬂd&lg@lpatr% 225. a3dcthe wafiee Wwhjghchas

undergone the t erature ation processing in_ the terrperature

regul ati on provg t}e[é (%ﬁ_ eoﬁ'&fpr}dg t?\’eal"i’ &fr ¥dipngelinered to the
antireflection sﬁmbmmall&g unit . (BARC) 216 in the antireflection film
coating it (BARC) g oup,213a by £ N 35, HLANSLRL 1424 $8.248%0r 1 moves

in the X-direction to the back side, and the wafer W is

mounted on the hot plate 112 of the high-temperature thermal

6



The wafer Wcoated with a processing solution for an antireflection film
in theantireflection filmcoating unit - 75 (BARC) 216 is transferred
into the’/tenperature regul ation processing unit (CPL) 218a in the first
heati ng and tenperature regul ati on processing unit 210a by the transfer
devi ce 219a and nounted on the tenper atureqogegul ating plate 5 225. The
waf er Wnounted on the tenperature regul ating plate 225 is transferred into
t he heat processing unit (HPj 220a through the comuni cating port 230 by
t he tenper at ur @aatRs sHtrion gleplistee Hﬂzgqmtgﬁ hexroyear hay | Homtedvsment tdfe
movi ng mechani S/A240 354308 naMdd Cendh 1%91% EBNSAGLEET bl i Wd P

supported by tpfgrral SeC}fetWé%E pi \rﬁ & er eaf tEéS hI l&@é p|@;5§223 are
| onered, and t HeY®edy & age \Weat RIREKTE P t H ot IHI S29%33nd

Sﬁbj ect ed tho h@ﬁtozcrzggg:ﬁggsl Egenﬁaﬁehﬁ\a&sm@ggﬁ@; gf@rs@ﬂ&lﬁpié)l’ r&?zbw @aﬂfﬂ ng
the ring shutter the gate s r ter the conpletion of the
15 heat processt ¢ q e J‘Z‘% %fe "I sed, and the ring shutter 222
and the gate shuttera2dr atrleel;mmmiietderrﬂ'hee&vat]eeérr‘dul spt dess sriwve doawealye f r om
the hot plate 24a u r f t.he
temperature regu Jlgatlr% ﬁ%ﬁpﬁpﬁ%&%ggfggkgg E{"#sée? éél%%clyr}?{ g?h‘%%{PI?ted
processi ng uni ttl(e-lmafaimlee@emovgdt he MEetewmabhrha@emh@tgmeiemmeat

processing. The f t&m ion
processi ng unlt L) A2/¥L8§J]% %ﬁep{ge%éégﬁﬁﬁ%@% ulating p at %éto
under go tGenper ateF el Ftekng a&liadhe précc &¥siths. aﬁsemﬁéna/a%@ @vwwﬁpmwm
undergone the tenperaidiigd edirid-an g oFesdiengaiflrt feik hBLtEE at a
regul ati on proces %19 unj t%iCP%é?Zwa i s transf %ed into the resist film
coating unit (GEHEATFIRR Ao o ¢ ngé hit group 213b by the
transfer device 219aThandafenti@dis thea Bbanesestedofubmothe Theghaf er W

ted th th f I 7
Cransierred to (D Tanpiratiee e ors oot bute BEREH OB ST AL e
second heat i ng ke émaersafte.n @ep@g@maﬂohyptrmefgsqatgmannt wdfep10hayfehe
transfer devi C%@é@ﬁ@”ﬂn@”ﬂ?&ﬁgfé’&é@%é %WE%H"—ErE@QEH@E' E‘&@é@é@u@@

The wafer Wnounted on the tenperature regul ating plate 225 1s transterred
into . :. - 7eegelRtieatngitoteRks) ﬁ@q}mdted(W)th?z V¥ Hp BFQE s ng unit

conmmuni cating po&dt 230 duy thie cfeBREpR thie J=e@UbakiradiBhat epﬁé’éeu@&zﬁfhéé _
noved hori zont al Ig by the novi mechani sm 260. The g,rqal Z erred fer, Wis
supported by t heSTRFERTF$ FTePHaL 0 PFOCSRdNgaftet s Uhd OF FEAPPHE 253 are

| oner ed,>@nd th_ﬁdéfﬂyrmé@ taéee \¥ésonmauneedepatthe hegupdaaien224sand

subj ect ed to heat QKE3S n ah ro | LE by raising
the ring shutter 222 aﬁla kﬁ% k%?%erﬁgklfg %§§§ g\?? Sfﬁgegggrr%sehgon of the
heat processi nggombhketedit tpill¢|§m2t3:q10 4 shavirsday, FdRd flHeopeng. shndt ehe22?

and the gate shyiter @2lsafgahoversda fhecnef @ésﬂtscsaemnavﬂﬁgtawwrom
the hot plate 224 and supported, by the lift, pins 223. Thereafter,

tenperature regif@attAgdpitateebEres Hl?%@fife?dﬁ%@l&lﬁ PREBLPAS héat uB‘F‘%E%@m ng

unit (HR)5 22%) a@d%é’é é@@@tiﬂ@ﬁ &J?@tm%eprid\ﬁhsgmnbagssemd?rgone t he heat

processi ng. e wafe is transferr into erature re on

D ocessi ng Uit ( CPLTRZARE 195 LS SR SFRT bt T Ses 8RS,

The wafer W whi thahaﬁennddrtgmaepbhetnerrpmmduaeté&y raéuguleathen:Lm a@Fesshag in

the tenperature i Sin nj f. d the
Erﬁguﬂzgfgbﬂa'}rs&; %%% of g?ﬁehlt’ %Q%I i O t%xt ARG SLEEd 1.

transfer unit (% the second heati
and tenperat ur ewaégnl‘&tl@mdpﬁmg@ﬁeﬂg Winis I@rwdQP@b the skhant Chﬁ§kei42

devi ce 23’L§a angdniheRctiRNsheks8d tthehdAw d nanshen dinnks( §Ekh %a8€ihg the
third h i ng and terrperaturearl(tazgul ation I’OCGSSI n% unit grou 1l4c tﬂrough

t he conmuni cati ﬁEl lﬁéﬁf HIOZEQ. w ng section moves to a position above t
center of the wafer W shown in FIG. 17 by the mechanisms

of the nozzle scan arm 136 and the guide rails 144. After
the predetermined resist solution is applied to the center
35 of the wafer W, the wafer W is rotated at 100rpm to 3000rpm
by the drive motor 143, and the coating of the resist solution

is completed by spreading the resist solution over the entire



The wafer Wtransferred to the transfer unit (STL) of the third heating and
tenperature regul ation processing 30 unit group 214c is transferred to the
t enperatlure regul ati on processing unit of the heating and tenperature
regul at'i on processing unit 210d of the fourth heating and tenperature
regul ati on processing unit group 214d by the transfer device 219b. 35 The
wafer Wtransferred to the terrperature‘reg'iﬂl atiron processing unit is
transferred into the peripheral aligner 234 by the wafer transfer body 237
in the int erfacfaaczeatﬁ athe wafer WO0Y arehtsubfest edieocewaf er edge exposure.
The wafer Wwhich h f S t r to
the buffer cassette %%ﬁ%@é’\%rhg{tttf% t?%:(:lggz f}g %ﬁ% %%grr%% a%rﬁlct

hel d or transfefBaR) tim Shehd calritgnorocrss lingl U§ttr—aﬁéﬁylvnaG'% hfeP SR eran

transfer “body ntlta%urér B POSU G EER LA Lwaeféxegﬂllat hBEnHBAIMENOE in
illustrated) an The wafer transfer bod y 237. IS possible here to

provi de, For exdm!¥e;d5eF Hiat O caas%%‘ft‘é%°1?3§m%t‘?1ba?%l¥ls%b%‘ﬁ% thea

cassette for holdigar éﬂ&é%é@iﬂt%@e&m&ﬂ@rﬁﬁeﬁ%wmbﬁ@ @tmwrthpn
other as a cassette for hol di ngF he waf er, W bef or. vaaﬂ%gg Eg le. On
this occasion, §1Ci £%esi FAGFEAHEPr o9F d& A" edh v auﬁ‘% e

t enper at ure of érlilﬂe ded @sndired Al morgtala stoenpker atdr ¢habwatfe23€ is mdented
cassette for hol d| t he waf f r 1

Al ternatively, T% tfs ST tanl gt(h[%%[ \%ﬁee \éfg(?"asgcq%% %%ﬁgﬁq{ds b e waf er
W whi ch 1@s under poieea hafesi widge @k@ogbpét@m yehrdlesrs . tl wgcghpwn in
tenperature fe%‘t@“@ﬁb pﬁl?@eéééé‘xgdﬁ'ﬂdioagéséegéegéﬁﬂgOHian8Ilh§eB8é1tldin9 and

tenperature regulation unit 210c or 0 in the second proce55|n€%un|t

group 214c or MRgrely the Watardsig MR oF MikitYRHE \Ret SR vhF LA has
not undergone Wgh@rteggerexpesste yet (sabt. In this case, it is unnecessary
to provide the buffer c ssette f n W bhef ore fer edge
exposure. 25 Ther eaf %\Er PR %fﬁGV\%\/@% %hﬁageﬂ\ﬁ&@a&fﬁg 5?88}:\Nﬁon and
processi{g by thﬁaﬁbfgﬁegslaSetvr]am:f ghiett £henwaherimtier hacs tedc mouvrs208
into the tenper r g r L d h
heati ng and tem%%?q'a %ég g%ﬁ%l g?lg 88§§§%§§| ﬁ?k&cé@ %Bééé tﬂ% ﬁ?gu{r)?ﬁ%
heati ng and ter‘rﬁérat'l‘h%r@i)f't@gulaeﬂl W@ré@e%@ngz%@u tthe aips2 Badasrenfe

second processi pgeS{,akbPNw294 ¥banthe Waf enhet pansf ers@@gaq@&uw hectwf f er
cassette 233, and the wafer transfer bod 237, gnd SE@]C d to ten:g?gﬁture
t

regul ation proc’é@%‘?ﬁﬁat?ﬁé hegelat QR en h5§a8ﬁ 8F98 téﬁ‘pg}lé 35
regul ati 9§ processity drigtifelt papet adbnr earidgis ahomn ipr tB‘a:e'.ss? g, urtig pEBL)
218d is transfegped to t evel,opi | | 22

first devel opi nég DTEER hd‘% reblpfgl% Qun| S@ gggtg\/) Hee S‘eco gg%e
devel opi ng proc8s§sikngundetggr pupdetsdmbytetihéet:padshelatdmfloeesgigﬁ and
subj ected 10 deyehdpl3gop! 0CRSSE Necd e, VAT ?émé(\imghsgi‘éeﬂedfég%ﬁo{r@&
devel oping 5 processing in the deve?o I hg_processi grg uni t

transferred int 6rt>¥’t‘ethéa?09ﬁéél§s§ﬂﬂr@ Gﬁl h(eHW)afgaj et etV@pPPféttlé’@per at ure

regul atigg processi ng it t&@b)re&%&fémﬁ@redeml B oied stihg b@melreatl@ae

regul ati on processin nit 218c of eatln nd t enper at
regulatlon P proce sgng'dév1cgti}s comp eteé? ope é%ons rgeerse C)th

operations shown by FIG. 23A to FIG. 23C are performed.
Specifically, the wafer Wis returned to the front side while
mounted onto the temperature regulation and transfer plate
30 71 from the hot plate 86 by the temperature regulation and
" transfer deviceC. At this time, the temperature regulation
and transfer device C moves to the front side while
regulating the temperature of the heatedwafer W, for example,
at about 40C (temperature-regulating the wafer W) (S11).
35 Consequently, a processing period of time from heat
processing to temperature regulation processing can be

reduced, thereby improving-throughput.



10 processing unit 210c in the third heating and tenperature regul ation
proces_mng unit group 214c by the transfer device 219b, and subjected to
heat pfocessing. The wafer Wwhich has undergone the heat processing in the
heat processing unit (HP) 220c is transferred to the 15 tenperature
regul ati on processing unit 218c, then transferred to the transfer unit
(STL) 238c in the second processing st ati ot 204 by the transfer device
219b, and then transferred to the transfer unit (STL) 238b in the first
processi ng station 203 twabeghithe themubilkeniegt pat htixe2temper gtereaf er W
transferred to &, {1 a5 earn&lreﬁan(s%uﬁ de¥ildARSHer LRE $0-4H8 heIRaI At €

regul ati on processi uni t of the i1rst heating and tenperature,

regul ation pr oc‘é%%fiﬁ'ﬂ‘ge%rﬁqd&ﬂo% b aprratiens h’”e%‘fﬁ"?ﬁf &R HepRetiafens
regul ation procggsidih éunlliy Wy 2HaToy bha tvapsteratevitenbeldda.tdhe
wafer Win the ten&gﬁ u%e %egulationcgioce sing ugi% 2%@@ i.s_housed |f t he
cassette T by tH CRIGKRFEP BHRP IO HFVHE Schsd §X% TBER TP When
t he inspecti on abtdaere 1206 tihs omody ictledwinhfewwadero iVdhe ﬂb@rtéﬁpehGWUrEn
regul ation pro g uni rye k I hi ne
206 by the mafgﬁﬁ rg%sfgFES%éégﬁégté#ﬁ¥ﬁé§6%§§%% lEﬂ a?go%H§§§8EF8ﬂ.%ﬁﬁ

i nspecti on machswes 206t eieddes e}mmdramxmsalmwee el dormedt tiveed by
exposure and de i r IyR0; & S a n S ng the
by ckness. of a fom b PofrERRe oL SR oEb A rt Sy Phe D e TRE T RE R
cassett 6l by tFRSORRGINY (RS cf4 potytha 1t ePera Rer @ a5t 2t 3pnt 2% 202

Accordi ng to thergeatdnant-deyelrpping farfct@e@s_rbagssmg uni9 seysiem&n
accordance with this enbodlgent structu ed as.a gﬁ ?%% §% erat

e
regul ati on proc sF?@ TRTEC CPEY | Er%?% e BetYe 5%n%£%55§§ing
unit and the heftoprocesinngriiace ¢&Pyidy phacbny) tbe tbﬂpelaguee not
processing 5 uniil&%f%t&% Eé‘fsﬁer%}'iﬂge ek d.2rmey, df_iérrebro '2"97“ Ofn this
processing unit~on the sol utTon procéssing unit S| t'he t her nal

i nfl uencks of t heapeattlhsr waéssihgsuppmet bres W%%#P&h%m&gﬁ agssakbEesi de

can be held to ﬁRgﬁ%o%ﬁw bé§59édbaghg aknil-beisgatbngnangdi dguekopi ng
10 processing system tenperature control in the solution_processing units

(BARC, CT, and e?BFeEerPﬁ?ﬁ?H@r@bPﬁﬁl BRMBEEREYEP NECFBE2ERR waf er W can
be performed prggbsebyingui esriyEne@egottiengith-phecesabhngedpdrature

devel opi ng processi stem.i nce wi t.h . thi.s enbod

heat insul ating® ﬁ%??g ?% ?ﬁgﬁgqgsad@%tE%dnﬁffgﬁfﬁbs%%él%Qhaui?eé}from
t he bottpos of The aﬁbnésamdpfotmsShmgknass gneppst2¢B8agle?i8p, 1218cunahd
213d to flow to,.th t e r t n S t

processi ng unit th §e£??§ﬂe9§%t?§%?lgggFgge?Sﬂn1§ @ﬁ& Bégﬁg 8%%AE%§ S%SSp 20
213a, the reS|smlFFPﬁ?@Eaﬁlh@SEﬁFF1€Gﬂ?YgWSBBS29§b1nFR@CFFP§teEéWEWGBFmg

processing unit ;g4HQ3-Zh3ks c@ﬁ@aﬁﬂ%a%&%ﬁnﬂnﬁﬁé’@ip&h FrPHREESELBY AHH Eher oup

213d) and the heating and tenperature regul atio rocess uni t u
(the first to fouFEh FHEEEIFR AP afifet i 'i Ot ?égkﬁ%ﬁﬁwﬁ} gégﬁnlt

groups 23d4a, 214hicRhdes 8n6pddddpnin ihetis Hesandtsedonpaprdoes siaggbe
stations 203 and 204. T erebg #he.ga sages_ 240. hav%akh%_fu g&hpglgf geat
i nsul ati ng nmeanBeTAREMERUSIYEEBIE HARECTASUE KT HY REATS A sposed
between the firgehfprec@ssing unit group 213 and the second processing 30
unit group 214. As a,| rf%%'f' 3 LB aRk sl sace b1 LRedNeRhePiACRS S i
units of the heating erature regul ati"on processing units on

sol uti on processﬁnéraﬁﬁﬁegr@ép§oc5HebéOﬁﬁhﬁﬁ@@é&reaﬁékﬂéﬁpEPéFur@E@%ntroI

in the sgbu]gl On%ﬁew@?al n\%v ugbt EEQEQHD@r@@@Bsfl‘A@t nﬁatorsablago%esoltwrgg@h
processi ng or e warer abou nor ure ca nmea.very
preci sel y. Next thg ¥¥erfasms6Fhenr ﬂﬂv@?wa Qﬁtt’?arﬂlstrslfrﬁ BES Q{ Also

in this case, by operations similar to the operations

explained in 89 to S11, the wafer W is transferred from the

wafer transfer body 27 to the temperature regulation and
35 transfer device C (S16), then transferred from the

temperature regulation and transfer'device C to the thermal

processing device H while the temperature of the wafer W



- 80 be explained with reference to FIG 39 to FIG 41. FIG 39 and FIG.
i agrams showi ng a coating and devel opi ng processing system

‘i to an enbodi ment of the present invention, FIG 39 is a plan
view, and FIG 40 is a front 5 view FTG 41 is a sectional view taken
along the line A-A" in FIG 39, showing the_positional relationship in the
X-direction between the first processing ups t group 213a, the second
processing unit group 214a, and the chemical tower 215a. 10 This enbodi ment
is different frb%W%f@ggéatddfmnnﬂeemMmlepb:oces‘séngsbpfth%at tNeta® i N
t he pl acenent r S ce n |on and
in that the nu re(trbggsg?ﬁ%%ﬁ%%éﬁg&&gn%g%%?ugz ?egu at ﬁ%’n %P%%

devi ce placed betaRehe¥iRdtvahke e’d”eglE@@ukigadlgta@dpﬁa@btesmnned The
fifth embodi mnteméfaméxwatm@dt&%@%t@ﬂé %Q&ufé@l&@aéh&”t%n%/ﬁgrsa”e

structur in.the four nt. w artiall

t he sarreesnurrera(fl% Vand y?r%%?gbvﬁ“ﬁm‘b%k%’%eﬂu?obiﬂe'é]il%n%‘?%o%l%em%h’f’rewééﬁbonents
as those in thetfaousfdr ddshdiliVent. tBE fecahdwrimwhifer 8Pankbhes soatisg and
devel opi ng procgssing system 201 has structure in which the sane cassette
station 202 as 1n the fourth enbodi ment, a first processing station 208 in
whi ch vari ous ki nds e¢bpeaeensivig uhEtwaéanth bs pebjecmeaigtpredeterm ned
processing for gheadfedRleis VbAner S 0o L0 1081 LG, A0g. devel opk 1

processing steps are nmulti-ti second process 9% di sposed
adj acentl® o the® ’F?‘?%%epr%"ce%%ﬁn@nsttﬁﬁ &d ghaimarecis iiomt @lefn@%m on 205 for

transferring theeywf£fiWy i {orBN Bld ONEEg G(ROEh ! i
adj acent the se ?:nzl 1rVM g%essrgg‘hys]t atd; on Z%SQaﬁgéléﬁt%éfg%?géggEﬁﬁgq@g

Coati ng - process PPAGRahCERET FERF R S BH- a5 498 ar{§1§ rneangtthen m on
the wafer Wis treams fempesd ororeche midhnel dping pidCeastvg Sicti ey 208, rgnd
br 0cessi ng 35 StatT RRP20s e HENAEE AT T oV bBe R HETERe SRR ur e

proce55| ng 35 statlon e~cassette

as in tHé& four thr@hbblitteeritndergae henat g eptematinn dherteofdevdloping -
81 be om tted.gsdpusiywngipf! G 39 and FIG 40, in the first processing
station 208, as first proceSS| ng unit groups for performng solution
processing, the antitRfHettidevelorardatnhy (PEY) ., when the wafer W is

transferred to a position immediately above the cup CP, the

pins 148 first ascend and then descend after receiving the
20 wafer W, and the wafer W is mounted on the spin chuck 142
and vacuum-sucked. The nozzle 135 which has been waiting
at the nozzle waiting section moves to a position above the
periphery of the wafer W by the mechanisms of the nozzle
scan arm 136 and the guide rails 144. While the wafer W is
25 being rotated, for example, at 10rpm to 100rpm by the drive
motor 143 and the nozzle 135 moves from the periphery of
the wafer W in the Y-direction, coating of the predetermined
developing solution is performed by the centrifugal force
of rotation..
30 The wafer W is then transferred to the post-baking unit
(POST) included in the fourth processing unit section G4.
Also in this case, by operations similar to the operations
explained in S9 to S11 and S16 to S18, the wafer W is
transferred from the main wafer transfer body 17 to the
35 temperature regulation and transfer device C (S21), then
transferred from the temperature regulation and transfer

device C to the thermal processing device H to undergo heat



5 (BARC) group 213a and the resist filmcoating unit (CT) group 213b are
provided at the front. In the antireflection filmcoating unit (BARC) group
213a, 't'He antireflection film coati ng units (BARC) 216 for performng
coating processing for the wafer Wabout nornmal tenperature are stacked in
three 10 tiers in the Z-axis direction. | nS%he_resi st filmcoating unit

(CT) group 213b, resist filmcoating units (CT) 217 for perform ng coating
processing for the wafer Wabout normal tenperature are stacked in three
tiers in the ZBFRCUFTERY | . tvr BosEral chearear indweesicash bheupilh are

15 di sposed respegting] Y( em)as:ermlet avatfrtef antig efdemdican-dd niaeatiqeg unit
(BARC) group 213a and the re#s1 51%1' fnco tln unltn%1 ‘3‘ %ro p 213b The
chemical tower ZABRCERLIES &h & ‘?l‘?’% Fe ?’r?rg geriare Processi ng
sol ution to be soepeteddnimed h’eexapéraerﬁteptfm éxémpl:@atwlg‘, by tt$1e( BARC) 20
216, and the chem cal_tower 213b stores resr teri cessi ng
sol it on G0 be SUBETTRUTTS reRbi Aol e et aRuir e O (8% P RRa Ry e
back of the firsimprodessiowg: Syathenf 208t Itléhmfwarﬂ:ﬂr rteraamrsrf@rebddyeﬂrﬁexmt ure
regulation procgss! ag-upifa 2 QAeup 2l4AsBpd Lbe:secoRd. hagi at

tenperature regul ation processi ng uni't grou are arrange as e
second processiPECTRFELRY ol WRERTthd st hapsedr fpsvp¥ampioa Qjetl\ﬁ?/@ forem

The first heatig ﬁ@deteﬂmﬁ@aulserreauwttmepr%@Sawwsdmt tHouRLl4a and
t he second heatrn @g 0te ure re ulatrarnc‘_zglkdog\%gl unrt rou 214b
are ' arrkhged r%‘r;%% ¢ gt %06 TP tlveCBhE £ 31585 Lte

In the first heﬁélﬂgpﬁ@decﬂerrperature regul ation processi ng unrt group 214a,
the first heating an re requl ation.processi 210a ar
Stacked 35 i n el ght TPEARTR e, MBI PP REBrBRE T Thet Mt sh a0 RSR! Fhg
and tenperat ur etheguhardoprpcesessgngnimi segtbop @i4dby the metondaheati ng
and tenperature i i i 210b
are stacked in %#gﬁ%kté%eggdrn% an% gé}:grﬁecriegpl Bﬁg ?Qg%)%%? dElgtggn lsi%econd
heati ng Bnd t enpesactie seatiani 8f BYokkssvageuntransien hedy 249b(S2Ak.
tenperature regghathpl PHAELTH WIS dr@rh)fc?r%&acﬁ%gxdz%%lé pikar on the

perforning tenperature regul ation processin waf er W and heat

processi ng uni t $2ERPY 258 CRGt & 1RgPepkf mﬁrﬁ&%@aﬂrlé{c}égstr%n%k%d

di sposed adjaceeyetbyemean@theraamdcrabegpabednspeepeehl&ebyceAehsbnmmsln

" FIG 41, thefrrs I.n erat ssin it
group 214a IS s?? rlu atx%v: rad%%gr ng‘:"‘ztjhd.l P h%g ‘gﬁ%%‘r?p%?ﬁgﬁgge

_regul atian processtiagnuhd tisedoa the mﬂﬁelplvemsenrstuhrneddent Bhbycafs&tdl is
a sectional vi e&ht@é“éﬂea% DU L0 deleftS o £, 'nxfgﬁal%gonsm\r_rhegakeeeiaéd

positional relationshi etween the first 15 pr ocessing unit _grou
t he cheni cal to%?r2isaplﬁnﬁl$m%c§e%n(?%%l& slefechs & §e§uée2ehaparlang

the X-directioniiAs Vﬁw !r@gEls@ra@QoﬁV@th:@ay%c&f@:%' BSld fieatliing aag
tenperature regul ation 1l4a as the second processing

ess unit gr
unit group is SPRUHETRS GE) Sé’é% ﬁ‘gmf‘ﬁgo%g?ri:s%n%%‘f?wgr‘?d”t ¥abir e
regul ati»sn procesacad mnmt:t;sdél@a a: tei glﬂbttruelesframdtktdaeaatcsmse.rw vifethe
regul ati on proc n ). 21 ge |n HP)
220a and the teggg%g Egeé{r‘%ét??gt}%h %frg‘?:g Si ngj Qt%aéagﬂ 2%@ gagg&tg
posi ti oned on tﬁeaEF-Ge &P . the chem cal tower 25 215a as a pr ocessr ng

sol ution suppl ying sggt bszplamneacebe&et hend iysteNGRling rand reerRer ahyie
regul ati on processing units 210a. The antireflection filmcoating unit

group 213a as tHEeque%ﬁtdiﬁfsgf-ﬁﬁ‘%ﬂ??eﬁw&ﬁrﬁgu&%ﬁ%}éﬂ“%ﬂ%ﬂ afbethe
chem cal 3power 2hbafiSstriHeadivg trbe segload daid Rgadhdg30si@npeat uherd

heating and t onBERkE P PAGLr abhin BPoCENEERo TGREGI2 1080 n BPGRETY: EPE.

and the tenperatemperegulrat regupa@aess prgcesistingCPLne218b thet sef:ohh‘le heat

processing uni tt%lla‘ﬁ)eréﬁgQeaﬁgﬁhﬁgt%gp%%‘”‘Eh%%h‘?r%' %ln&%r&%%%ss' ng unit

(CPL) 218b is po I one chemical
‘processi ng sol uregnlatppryi(fd4secendnthe équitdf tehperatome rfeawln@l@nd

35 (519) as the following steps can be reduced, thus improving

throughput.
The thermal processing.unit sections G3 to G5 each have



- 83 tenperature regul ation processing units 210b. The resist filmcoating
unit grQup 213b and the first devel opi ng processing unit group 213c which
will bBgdescribed |ater as the first processing unit groups are di sposed
adjacent 5 to this chem cal tower 215b. Around the verticaltransfer-type
transfer device2l9a, the antireflection f%ln1coating unit (BARC) group
213a, the resist filmcoating unit (CT) ¢ éup 213b, the first and second

heating and tenperature regulation processing unit 10 groups, 214a and 214b
are arranged. Tha-steyedusesueturfe thafopsindenreeepIbag UHd sections

antireflectionghi Lisceat ibagnunhl e( BARG)-tgeouR 213actihe,r 8sis okbMegat i ng
unit (CT) group_ 213b, and  the first heating and tenperature regul ation

processi ng uni thgr BERCEEEAEN YPHE FieCSt oo bds SonFOs BES SR TERI%E8 T&r e t he
Sﬁbmsdas t hose lg@ﬁtrla@nﬁﬂj ltglta pﬁ.@ggsmmlg \séﬁéfotﬂr%ﬁ)@fé? §étjﬁ:|iacf)ror2ﬂsair@ foﬂlc@wthh

enbodi nent, so that .the.derailed_ex nation._ther i e itted. The
second heéati ng S&ﬁ(‘]’n‘fief?ﬁépa?’ﬁf'grr56383??5@%?5%825?%9 V\{'ﬁﬁﬁh g%a?P?ezﬁSFbo N

t hi s enbodi mentl airgedinfuivireanto ff Isoinstthre tsec dred Hee gtriowge saredl 20 itodniye rratcur e
regul ation pro i i r i i u pihodiggnt in
terms of st ruc%glf%ll%% ;é%a[:hfghrgggrﬁu td%ff‘l %ert%gsrglfg?;?qae%d&%{}%gare provi ded
at both side faceesanda waspactive undtst @f fumitentdm,) lieadigy groovi ded. I n

this enbodi ment,, e Wafieh WLam e drany 8 ahRigeeit 25 the first
processi ng st at io(gln 208 aiLnéllthe second processing station 209 which will be

descri bd@ | ater vi a HapE PERBEFELDFCELT PRULREMER Y SOESER A @AINT OEB815 16¥ each
of the second Reatidignanth eEPEERHEELL1LE WU T I¥r0688St Agnsifkt YALYE i n

t he second heat}] and. tenperature requl atio .0cessi ng .unit rou
214b. Thereforg,r%gl’?g‘ Hﬁtgg?nrﬁé %’Fst%ifgé%g)%ﬁ jreagflog!]degp%t%%‘oetoﬂ
side faces of eanhid.emnbher abuperaegukadf drhemadessiings umivayd &in inveamed | e,
as shown in FI 9 . i 18- S8 6ANG, PraGESS @ajlon 209,
simlarly to th%et% st péﬁoe?gsli%r?g% stat|on 208, asstﬁ?(ei%% st processing
unit grddps forregatiiomiong sepnefen geotes i myftge the DRFEPrIRRER ML

normal tenperatyg s, Jhedddisly deueheri ng @1 pEesehod Mifﬁr&f@é@ing stat®4
213c and the second devel opi ng proges 3d are dis ,o}geeéi at

sjng, unit group 2
the front. In t9RES NE WEWE S¥ERg LHr Bh@sg?ﬁﬁ Bﬁ??eg%ﬁ% BymBe 1§
devel opi ng procassiche thétsal PRdgar26fatiee siaaked im thaowhbbe subkstihece
Z-axis direction. 5 Also in tﬁgelsﬁicongl devel opi ng processing unit group
213d, the develWHHT Protedt 1S (DEV) 226 are stacked in two tiers in
the Z-axics directi onas Miteeovén, FEGchenitda teopera2iife regdispbsedswsliemtent

to the second d&é«g& RY ,PEPCET A%l A3RUBe 2 ddn t-mai ﬁegbgﬁpg&%ﬁ@a@r

]
215c stores 10 a devel opi'ng solution as a processing sol ution
supplied to thdlddlidi oprdgEhR obesei Hy the t'P¢ PR RDORCe1RRHSHAEK of t he

second processigih&dddign 0% ddecidng Ghesd ion andl tlesnesat e $wgudmt i on
processing unit oroup Z13¢. 85 LS SESANG P OSE58) NN L 9" QUR LRl sposed
25 influence of the heating devices H, HH, and the like on the
coating system processing unit sections Gl and G2 can be
held to a minimum.
Meanwhile, the portions between the main wafer
transfer sections Al and A2 and the processing unit sections
30 Gl to G5 are surrounded by the surrounding members 44 and
" 44', whereby the entry of particles to the processing units
and the transfer sections can be prevented.
As for these surrounding members 44 and 44', as shown
in FIG. 4, the gap U is provided between each of the
35 surrounding members 44 of the first and second main wafer
transfer sections Al and A2, and each of the processingunits,

whereby vibration caused by. the transfer of the main wafer



15 to face the second heating and tenperature regul ati on processing unit
group 210b with the transfer device 219b between them The third heating
and tﬁf‘erature regul ati on processing unit group 214c is di sposed adjacent
to the chemcal tower 215c, and structured by stacking the third 20 heating
~and tenperature regul ation processing units 210c in eight tiers the Z-axis
direction. Tn each of the third heating ard tenperature regul ation
processing units 210c, the tenperature regulation processing unit (CPL)
218c for perf otFeR§ ﬁ%hﬁ@%&ﬂ@mé 24 eagulAé: iien nertodassismg tited thee theef er W

and the heat DPLRCREBIAG UM thP) 220G iy ﬁprée%ft@ﬁg#éﬁqrﬁ{a%%g%ﬁg are

di sposed adj acent tq each ot her and integrated. As s
t he tenperatur h@éﬁﬁia$FGWeﬁFHE§%§¥ﬁb‘%ﬁﬁqlWQJEHOQQ§§§HQUt of the
t enper ature regul at Ngkr aeﬁagpﬁgrualﬁré%e A8apdlagidel Nende@inidity

rocessing unit P) .220c h of all the 'stacked third heating. and
Penperaté?e re&&%ﬁf)&n 5%5% § SfitSs PFRSE SIS % SPPAG RN Sort Fﬁélgﬁﬁé of

t he chemi cal t@m@ﬂaﬂh&d as ta pmd@essxngtsomumlom4s¢mpmﬁnngz$ect|on The
econd devel opi n r-QC n d t first .3
s vel oping processi ng,u é%r LML 188 T8 IS 190 are

processing unit group is di spose I's c
Around the ver Prexidedanst ehetuprex mrsmérnaj@\fl bbezqwette ={§:atlon 1085

the first develgpi pedRERGASR REa¥idh 9POURNL 3Ge ﬁec&%%%d 8l QPigng
processing unit group the se ;ond and third heating ang t enper at'ure

213d,
regul at t8n prod ?ieﬁﬁlerﬂ Y gRBGpE 12 E8ESaNdth 12 U e DRGSO demce Hierthiforcase,
the second hearebaa@paeandeanpexwém e oriegubat i &Rd Proacass Qgt&@héd%&lﬂh@l‘lb

can cope with of ~heat pr SSIn or _tenperature re tlon processi ng
before or afte thg Fgfﬁﬁtgg Fat O%T?%gyf$h?W9ﬁF? » EE Héat

processing or Demperfdouwiag ejelbat iadmr pmoem&sﬂn@dbE&@WEthh @Lwarfdamékgplng
processing. Th 0 n d heati.ng and
ToL2, FERNSLRL 195 LB eher MBSLIEINS SES ML hean

t enperature regul ation’ processi ng uni g and
tenperatfre r egtﬁ)lra%? oISt béeﬁ?éhgleYiFtd@'fIbéﬁOmtzlhesmelnfrwmhr comdee swaf er

W bet ween t he %@cgagpaeaivaqgﬁmeéﬂm@ﬁﬂchttrseaéegk%ﬁﬁllQPFEbOCf»‘@SArIw P ¢
group 15 214b %%d t@g %st QE t he secpnd, developuvgﬁgyoce53|n uni t (DEV)
group 213c or 273d, TBhd PRER(FLALHRY BT the SwRR orgised d
heating and t erdpertat Grie anegBlRatinonher ddesItAGnUBIEt tBkOER rddéc @@%a&@@ first
or the second % p r i uni t ¢ or r
perforned by tﬁ'% ﬁ“gnfsr&gmp %\%"?%é bpr%% g%%r’&qui%eﬁ FPVéré ﬁ;ﬁt'o t he
second anAd theatlhi id heh@uﬁgednﬂHMEﬁpemamwmstrdgutaiDOn $e®GEH51m@ )U ttrit
group 214b and 214 / I e b Gl yely t he
shutter nenbers%Qﬁgggg %ﬁggﬁéga%£gﬁq%%§th$§§9 53%2 %g§%§§> eﬁ%%réit &
regul ation probésEi fgédgnrhereesp aha %%&hw%d’—o tfie tiaoane cpsisd ndee inviér ed
L ronto thg tem@ercabn@eeeegul@s;O@lﬁrp@aémagswutﬁc%%gbhé)fex?ﬁ%stthﬁwt f
eating and tenper r.e regul ation processi units c to/fromthe wafer
transfer body gg% g?a e B Hgﬁ‘b%?r’ézljﬂ% Shropgsbbe sy falte 7
regul at 2en proaeésthg tiaht 818can&h&7bn(3eéaEBGserI)onA&Q@hﬁ®®.h&eF&@WE
structure as t i nte c ti t he aforesaid fo odi nent ,
a8 E%‘ EHeC st a5t %%golnr& £ 84 St ﬁéf"lﬁ‘&%&r ESCSAEWT i n

so that the explanation thereof 7om
FIG 39 and FI &l and 3%, w@tie 35 @@h@uﬁge@nﬁrmmeopndgrpe)dwm sy 4L6m

201, the chem ¢alrol@eERe2End Hba Al AR AL M 3pnsed Retygen

the first processing unit, groups 213 (the an
the inspection device 119 through the window 38a of the door

30 38, and exhausted to the exhaust port 125. The rotation
"speed of all the aforesaid fans 106, 87a, 87b, and 36 is
controlled by the control section 8 individually at each
unit.

In each unit of the coating system unit sections (G1
35 and G2), the fan filter unit F is attached on the top thereof,
and a sensor S for measuring the atmospheric pressure,

temperature, and humidity is.provided. The fan filter unit



- 86 coating unit (BARC) group 213a, the resist filmcoating unit (CT)
group 213b, the first devel oping processing unit (DEV)group 213c, and the
secon E’-{"‘-:f-’"evel opi ng processing unit (DEV) group 213d) and the second
processing unit groups 214 5 (the first heating and tenperature regul ation
processing unit group 214a, the second he ang and tenperature regul ation
processing unit group 214b, and the third heating and tenperature

regul ati on proce unit group 214c rezftoectl vely in the first processing

si
station 208 and Sk\h'ﬂes'l o Ve SO P stistion b 2 drpliliTrsdesmd il t he
heat insul ati ngresalwlsi 1289 iandddie yass age s 1240 1al A OW N & 108 @ﬂ'&é‘ésﬁﬁzé rom

t he bottomns of th f|r ro in ou5213t flow to,

t hereof are di gﬁlolse %[ O%gn(é?hg (fgi%mrkc}é? %(%Wétssenffg ntS tHie” G %

processi ng uni talpoups e f the Hassagan@ 40t ummeaifemaﬂaaism wal |
239 provigded adjage t e tower : '-o SA4dE rature
regul ati r?g mec%]am s%naéngAl f%g{kﬁjlﬂng%} atin Orr%z]fﬁgl% %]:CC%‘}V\D clflrs%n pr(r}gjgém ng
unit groups 213etantimBeeiitssgondibn a TR Isb et Qo e setengsanti ttayr oup
214b. In this e;rft@dgmol sddBdadd e to the aforesaid fourth enbodi nent, a
clean air supplying section for supplying clean air the tenperature of
which is regul ated tRFIHEFRF stO pride S TRS U t S YFERIPEL ¢ r FFRRGRRLRG

di sposed gt Thh&WWd lp&laes@;ﬁn’fdleoem&bllngtﬁladaﬂxﬁedﬁd)@%ﬂg };F&F@§§§§éf %
system e .Gle i section, inclu an filter
u%i t), %t enper ;}{ u?fgr%’egupéltoig%éoﬁeﬁ%oc?%?lr?%dﬂ} Oli B 985 [EReS: éi‘p@?‘gt% é-Sind
hum dity, and tdmntnddeiedaned depplivderckban &haf whi cheisioht aimedsdnond
regul ating the LERPEEREYIE A0 LuRidict ¥ naf ?%‘T‘ldeﬁ‘%‘ﬁ%lt fﬁe th‘l&.]ci ES A0t d tl'ggg

of the first 30 processing unit groups an 'ow 'ng 1 n € pass
240 al | owi ng t FFQREF TR Powtt BeEheonsps3 ttWeﬁéoffCaln@Wprl@rmbyn@ patRa )l es
and the like frmthemas, &9 é&@tféiﬁng?rt@fé%%agpwﬂépx@s%%x'éhm}%

enbodi ment, |ikewise with the aforesaid Tourth enbodi ment enper at ure

control %5 the Cﬁtﬂﬂﬁ:é‘%@tﬁ@ Ui Gt PRACLARPIGH mpcifi2 8igBarGhaT, thad iDEV)
for processing tite tivaianl Vi edoes s Nog wStte@(ﬂEﬁﬂaiw e rgak rhe @%E@:ﬁ”&%at

precisely by pr.vi t erature regulating .. . - .-y.. . ..

mechani ss i n WA’ cﬁ) %)e cat i s ¢ aﬁjlet%d’ %’% eﬁﬁf‘tt%?sl ;?a“ssa&@fé‘éemo

al | owi ng gas exhasired pnoomstsiachdnt ohe obathegf systexprm:etS§|wlgmknlrieegi oups
213 to flow toqt: 24 ve-the
function of hez%tlrﬂéﬁ%%gu%ﬂa'?? rr%%cni;@é %\%& ah@og)%rs[%%%%%d f aﬁl}’]gal}geans

B5¢ TREL
are di spdsed bpysoiaedivhg the heat insulating walls 239 and the passages

240 between the secqehd¥PGRS ToNGhaN Ao HURS <214 204t hen Eham calnd.ouer s
215. As a result, tenperature control in the_solution processm uni t

groups each foPfF ef'oFﬁIl“}ﬁﬁrgBFﬁ?r&?%%%@%Flﬁdr‘f%ﬁ‘c}? kB ke EheviEpain

nor mal tenper ather e ictah b&opersfsdm@edn\ter;eﬁteehsed}y t@NG | Neen P riQeee Ssii ik
sol utions storeqln dn the hemi calr# QWer.s 2 do_ not, eaS|Iy recejive a thermnal
at er

i nfl uence from sneacfrl hroces Sitg unitd IR Acidtd &4 RF S he
t enper atér e 15 Rlgpdcattixan. lafd tlhweilp:rmhes]shmg vmzdnﬁh},oreaoexs ;ﬁ:fm:m;s:mgclcﬁn 40,

in the aforesaig aptigaflectionyge optimum environment suitable to
processing in each unit.
Moreover, when the door 38 is opened at the time of
maintenance of the first and second main wafer transfer
30 sections Al and A2, the amount of clean air to be supplied
“into all the unit sections Gl to G5 and all the main wafer
transfer sections Al and A2 is increased based on a command
from the control section 8, thereby increasing the
atmospheric pressure. As a result, the occurrence of
35 particles at the time of maintenance can be inhibited. In
"addition to this atmospheric pressure control, the

atmospheric pressure in the. entire system (the substrate



filmcoating unit (BARC) group 213a, the antireflection filmcoating units
(BARC) 216 each for perform ng antireflection film coating processing for
the waf'gr Wby coating the wafer 20 Wwith an antireflection filmwhile the
wafer Wis nounted on a spin chuck in a cup are stacked in three tiers . In
the resist filmcoating unit group 213D, %g resist filmcoating units (CT)
each for perfornming resist filmcoating proctessing for the wafer W by
coating the wafer Wwith a 25 resist solution while the wafer Wis nounted
on a spin chuclPIT‘?Feas%Ub’J Apaddited )i Ravhpeelngrgased whemethiersanel 40

devel opi ng procassiing BHYK 16 euR.213¢ ¢ Eaﬁod@tﬂebi?pbﬁgn%o&ﬁésé é@&tf‘n
(DEV) 226 each f.or erform n de"}/[\t/?ﬁ ngl rocessing for the wafer
suppl yi ng a deVBISHT i 501 it s ‘f eF2romy B sthuriesl oh a spin

chuck in a cup mmts&rmkcmimaly bheptppided Weddreltsel,Sitd tREF¥by | hdhe second

devel opi pro [ 213 dev 5|n units
(DEV) 226 each ; r‘l"gngg?%qr%S% eve %rgélrl] h%?eo@élgé’fr% 3?%':? ﬁ&ﬁ S §gaye
suppl ying the dad et imp suinatatrushi ) e the waf er 35 ‘Wis nounted on a spin

chuck in a cup are shacked- h p t S. ch of the first,
second, and third hzfgtl ng aﬂrll&é s &%wﬁv% %gé el??%tur%p FEHUIET i on

processi ng uni tre&%%&é’stméevaﬁeszﬂc C2 h@ﬂﬁeé‘t ang mhatedipsnatan e
regul ati on proagssiHuhtitid ARALdd ach; ofa i gl tlhﬁcé‘ef’}{ @%ﬁﬁ?{h&gl uni t
n e

(HP) 22Q for performn heat  processi ng%for the water Wa

t enper atifr e r eSS GH 15 S¥ESEMIT ARPES Py §ecsioper ot R aedpdrat ur e
regul ation pr oc:eﬁas:m@ fsgrsttehwepmateéswlgr@ﬂt %%r&dmcsﬂa &P, %ﬁ{é}eq%%}’lel’
and integrated ﬁte?‘ é‘i %gl ht t]%/eegn h gescrl bed. above

shutter member s SavheElg 1ok &d6 Pae FULLGRS & HHerpn@ the

t enper at ur e r egulkat iosn t}lmeoc@sSllng EIMBtemTpeosEBHd:hgrEan:std-}lB ahﬁﬁtemg:aﬁmd
tenperature re u odi nent

as in the aforgigalﬁ%lfggtudﬁé%qﬁﬁﬁgnemhter% %ﬁ%r%: ¥%r$§’tnit5ﬁit eté’cﬂ

omi tted15The s{GOFCHH% SYSTt ath@racanding d@wtcesﬁczcﬂgmsam ZalﬂbGPScame]:tel'le

sane as those @eﬁﬂ&ﬂé&@ﬁ&rlﬁw ces 219a and 219b in the aforesaid fourth

enbodi nent, and thu t&g_1 glg anation thereof is omtted. Next, processing
steps in the coati nstna PopehG BroCessing apeesatee1l statiahavad ias

above will be &I¢.akfiedin 2hdBpandti dASH thikeRaablp8e888nk CSPSF &t WS ¢
regul ation

sections G3 to G5, opening and closing control is performed

20 so that when one opening 75a is opened by the shutter 76a,
another opening 75b is closed by the shutter 76b. Thus, each
unit functions as a so-called load lock chamber, environment
on both sides across each unit can be effectively shut off,
and processing environment can be maintained

25 satisfactorily.

Moreover, in the substrate processing apparatus 1, as
shown in FIG. 28, opening and closing control is performed
so that when the opening 97 of each unit in the solution
supply systemunit sections Gl and G2 is opened by the shutter

30 43, the openings 75a and 75b of each unit in the thermal
‘processing system unit sections G3 to G5 on both sides of
the unit sections Gl and G2 are closed by the shutters 76a
and 76b. Consequently, an atmosphere which exerts a bad
influence on processing no longer flows into the thermal

35 processingsystemunitfromthesolutionsupplysystemunit.

Furthermore, this system allows the temperature in

solution supply devices 58 and 59 inside the chemical

i



processing unit are the sanme as in the aforesaid fourth enbodi nent, and

t hus t he expl anation thereof is omtted. In the coating and devel opi ng
processihg system 201, the unprocessed wafer Whoused in the cassette Cis
t aken 25 out by the wafer transfer body 211 of the cassette station 202 and
transferred into the tenperature regul ation processing unit (CPL) 218a in
the first heating and tenperature regul-ati®h processing unit 210a of the
first processing station 208 to undergo tenperature regulation 30

processi ng whi |&hdebemys (oM etb andtdvet b érpeeat Lateed § efuerabiymge b tod o1 225.

The wafer W whigh, %ﬁg!%%ﬂ”é‘%é td IR g%%b% gg%gkgghograng???%ﬂ#}to

t he tenperature re?g1 ation processing unit ars
the 35 antiref & tRErrIatine o¥erAY RIS BARCIN2LE Glnatl@§2am|ar%iimh1©n

filmcoating unitadB8ARG: AR LA r@téd“ecﬁartartﬁeerctf&?n‘ﬂe%eu@el%a oat ed

V\nthaprocessmg solution . = (. for an antiref ectlon ilm

The waf er> W codt g t?lfsrﬁéﬂ‘brﬁﬁ%’@sesﬁsr%@%&%q 6RYf 8F FueshhtvEed| exidrefilm

in the antirefl®edmodal i dmamest | ng unit (BARC) 216 is transferred into the
of the first _heating

. tenperature 5 regul essi ng (CPL) 218a
and tenperature regﬁllg%(?l 02:1)55 p’%bé"és‘sﬁ fr eﬁﬁﬁatl ?f@ﬁeﬁﬁlpﬁeu{li"én%?%?r@é%gc‘éo 219a
?Rd {munt edt on & rmeael:bmmﬁmemgwﬁttlmg nmt@:tmt?Zﬁwé’ﬂtmel?ﬁf edndVtmeint ed on
e tenperatur re 0 t.he
processi.ng uni tee?%*{%iowto %Eél%sééﬁ c?e‘hﬁgﬁé%gét %reohc%es& ngFighefgaﬂ%r
the waf éf0 Wis B¥ansterwidl ibe dDItlh‘ét@@rrper ature regul ati on processing unit

(CPL) 218a to be subtgctgfstentemPerstseest eayl Focgs e
waf er Wwhi ch has nderl%)nsé the te gr at u?e rggﬁﬁ%ﬂ%ﬁ r%cgésﬂﬁger&éugg

tenperature reduf<dt i GE¥dSRgt unF‘tl({VCFrtﬁm@qIB%tlﬂ%e Fh&ﬁ@ﬁérﬁwﬁ?ﬁﬂmq he
resist filmcoaléwigrcaima, (424 tﬂi& h@ﬁ%ﬁ@t&&ufé'%@ﬂ@él e L & s DEQUP

213b by the tra(%sfer EIEIV' ce e?j}?d coat ed st solution. The
waf er W coat ed W H T & 7E8i pso(ﬁ BATisk ere%fLEFaF Y TR EDRGE AT E
(CT) 2178 s transder (e ﬂ@ftthsnierrpermm e9kedu atrider pnetasstig ¢ading CPL)
218b of the se d ]"E%” e} unit 25
210b by the trgf])ggfer %tési\‘/aln%e 5 Wafelg'gﬁaLéJ tensenrb‘}?rans?_[’ﬂrrec'iE into the
heat processi ngtiferHPPn2yoin aﬁétéi}gj ek avitfeat Asrbersbergtructure

Thereafter, thewef&ss W4 snilaR5fe¥d e@hé NEethiS) LOPPEE SIS S At O
processi ng unit CP;Z 218b to_. 30 under te rature regul’ at| on processing.

The wafer W whi Sin TR e 12 %elf%W%tlil% R¥deskihgt§ n
t he tenpay at ur pregided iion tmaaaewste@pumatu(r@thezﬂqgm pBotésasherdepide the

| enperature ool oL SCcRRLg L 2180, L1 Do) 18, and L eper lure
regul ati on pr oc@s@lh@QO@em@m@mah@mmémg ddev tee 2Hb.
respectively, with a proper heat insulating material
provided in the cylindrical supporting body 88. Under the
25 supporting body 88, the three pins 85 for delivering the
wafer W are placed to be ascendable and descendable by the
drive device 82. The three pins 85 are placed while being
retracted into through-holes 11la and 112b formed in the
hot plate 111 and 112 respectively. Meanwhile, the
30 temperature regulating device Cl’ is the same as the
‘temperature regulating device in the temperature regulating
unit (TCP) of the first embodiment, for example, and Peltier

elements or cooling water is used as a temperature regulating
mechanism.

35 On both sides of the temperature regulating deviceCl’,
the low-temperature thermal processing device LH, and the

high-temperature thermal processing device HH, the guide

B



- 90 The wafer Wtransferred to the tenperature regul ati on processing unit
i's tra,,h,ferred into the peripheral aligner 234 by the wafer transfer body
237 in:the interface section 205 and subjected to wafer edge exposure. 5
The wafer Wwhich has under gone the wafer edge exposure is transferred to
the buffer cassette 233 by the wafer transfer body 237, and tenporarily
held or transferred to the aligner (not il$Qstrated) via the wafer transfer
body 237, the pre-exposure tenperature regulating unit (not 10 illustrated)
and the waf er traiks érltbegy 2874 Therleaft-etirddie omf emdMwbi stibhasm 115
under gone expo GRSPI h is.transferred._from

interface sect ;5»%%] ZB(KJHS'& nt o si}ﬁgl%/ectr?pgreatnargg%peeg%Fa??o?igﬁr%‘éé@%l"F@liﬁ] 118 cpL)
218c of the thiR¥ shebtivigy davd asemedr dtldis tredgeidat | Bhe1Subracessl Bighami &
210c in the thigshhest imgh@nd 4@t s, regul ati on processing unit group
214c of 't he second p%%% Si %{l station 209 via the wafer transfer body 237,
the buffer cassette Ftlnr QRpes 1Y AsfteP3 hddyaz3angaddirs thpevtes t o

t enper at ure regmdmtenolaspthemd@sﬁ(b Th@t“@é@h&é%?ﬁ'ﬁo@ iWnERLgONE L he

t t t t t | at
it (CrLy 216 HBIHE o7 25 3ot Rab ey BR Ot bri eSSFAg BAE {DEVE 228

in the first devedagssingrdegsisimd undint FgGoup 2¥3rovedt be sks pubideyaiopi ng

processing uni tg 2% groug ;21 b e_kr r dev ce 219b,.and subjected to
devel opi ng pr ocessing. Thlez“ \:/é\g ¥,1%er \%\h?@ as gl %’i BheS T HE devEt 3l g

processilifg i n the dVRIGHIRFIF Sdes Spagaghion @DEWlQZﬁhensmaI ans:fceargsadqg nt o
the heat processiing asnit t&i@P)sh&%Qléxadlsaeﬁahs?’oaha the M&ﬁf& féﬂﬁ ®b
e te

regul ati on proct SSI un|t (%} c?tl , for exanpl e, erat

regul ation pr oc Unid* % it deE He‘ét‘il?f@ Faﬁfmprt%ﬁlﬁﬁelrratm%er

regul ation pr OdESBlS‘@EﬂJhDﬂyZﬂIObrIAQ tnme&ei:@rt&&?a&iﬁéc@DQnttQﬁB?c?glLHf‘on
219b, and

regul ation pro 14 the transfer. device 3

subj ected to hggttﬁr%g%cesé} 2“ bt%"yﬁﬁz% HES Utero e e Kt -

processildg i n the W@aler{ﬂrmgesas’ldwgiaﬂuetnd(ﬂﬂ@ 2i20b 1ix7 t:rrﬁrtsfeertre@f@)éx%ttdl%

- 91 tenperat Wiy [ sSi g t.ransferre to
HU R RO urﬁﬂ-{H Zl%gézq?hef Weé ]‘rfeé“ﬂ

the tenperature re ul ation grocesm ng
tenperature red &fioR1BEotédsthg mstltzmal'ulghtehrethansthcheﬁalbﬁftgrranﬂ5

tenperature 5 THeQ@aHfaitéron tRIeO &8 8181180 2 $1a T HO D s GhQH Podsé as DY, dhe transfer
devi ce 219a. The f.er Win the t %ature regul ation processing hit 2. 8a

i s housed in tHEH s]soé’tté1 S S aﬁ%é?r%ers bod§ Zhisotimge @b}@sette
stati on2202. A@@m—@lmg MG t:hepusatumaglea’nd)rﬂ&i\t@ qul&e%i&%scﬁr@ tHL St em

i n accordance t ne uctur ed a ove, .the chem cal tower
as a solution ﬁppl ;#lgnzlggg%?’gore\ |ﬂ£sI SélsL icgﬂth’r%d%’éctﬁ‘eofmt"l%‘ent

sol ution proce Adleumiais BARE, t@’ﬁn%ﬁat IIEM‘)y llﬁeat The and-tefpengture
processing uni pbsaid deenos et th the 15

t emperature pr %?esssl ng unit .(CP ﬁg?@&le%%ﬁ F?&El%hrpen%?' %rggol%%lsf% Vit e
regul ation prol&sS$AgMavastes BP§|M§§@§ @?P‘f%éh@heﬁmmarat@mrregude,tl\mer eby

the chembscal t @eericiescposi tTl@él%dsc@{d/ﬁ%q ah'&?d@%één@ﬁ.ﬂﬁgﬁf%é'%ﬁ'dtel%c%f Hd he
heati ng and te%erat gle rg%u Bwocesm nt%ﬂumts and the 20 solution
processi ng uni N Pr@ Lf&Fce 39C (e Waderphbodsssi ng
units on the sdlellumqudr goesiengulHatrmsi1dg .can be gr eatly reduced, and
‘tenperature control Solu n_DEoQ sing units ARC, and DEV)
each for perforn ng 'I'h(r)% t&'?‘i%o%%hr %ggs‘gﬁﬁﬁﬁ?%?s ﬂ% CHaYe? %%d@fﬁr Be Mo&SSor med
precisely. Mr é@v‘ehe b@@brsﬁd‘@ it thikeXeBarengiand dedrel et hyg, pes @sSidig

system g accoydaBemotinteal B cHPedBiL. N9 1hedl,d N3Y) Al Ra gl s 239

and the passages 240 allow ng gas exh dfrom the bottd
sol ution pr oce§§F‘H§r&ﬁPFGSGhﬁF@éﬁsPQQSQSS22913@6\72&30141{alrd el dhed Bitew t 0

the tops thereahdatdedhspbsedmbet-aearct e csalut ' | ups
(the antireflegtion fil mz%oat :n%%é_{ugy ; BARC) ° r%%%cwf%ol%%sﬁ%grlgg %ItHgfl
r

coating unit (CFf §F6Bp32isk, NE edg\?éfleﬁ‘ﬁinﬁgoﬁr 5hes sisegndang @DE\/)

group 213c, andethensiéagngins to undergo predetermined heat processing.
35 After the predetermined thermal processing by the

high-temperature thermal processing device HH is completed,

the wafer W is moved to the temperature regulating device



35 devel opi ng processing unit (DEV) group 213d) and the heating . and
tenperature regul ation processing unit groups (the first to third heating
féiperature regul ation .. - 92 processing unit group 214a, 214b,
and 214c) respectively. Consequently, the thermal influence of the heat
processing units of the heating and tenperature regulation units on the
sol ution processing unit groups can be- prédented, and 5 tenperature control
in the solution processing unit groups each for perform ng solution
processi ng for Cllhebyatee Widbaut naﬁnahdtmmnam@UUba @anchpeparioered very

i sely. h I d
el ow wi th ref EFENAE LA0RPEataolen o Mo Rl i fioq r ey e

di agrams show mgoslesacingpracesséval.opi ng processing system according to an
enbodi ment of the present s iRvRlik@he Fiacf21is, %h%lxﬂl%lvl%lﬁ%?géﬁu%é:iths a

front view, and FI.G 44 1s a sectional view taken I ne

FIG 42, 5shomAﬁdfgﬁéeBGSF@W@ﬁ§?tP§P§t@@ﬁsﬁﬁﬂﬁ%?@ﬂ%§elgeﬂﬂd@¢é@mion bet ween
a first prOCeS@h:ﬁge\sﬁllhggbablpbg%m&@%mﬁﬂ%ﬁ%ﬁesﬁié}%@nkblg&ﬁﬁp _
214a. This errbgg\l men different fromthe aforesaid fourth énbodi nent in
terms of struc I"r@uf-JI Ptfre positions of the chemical towers for housing the
processi ng sol uti onIfanthe?® empetraaturtcher epuritaeri nef ddve da arls'f ertk@\lljo@»e—s and
t he heating an re.r lLa Ssin n r. and the
antireflectioanﬁﬁggggg : %hﬁﬁggl %E%%&%ngg ?hgqukkéf PPI %lﬁ units
(CT) ar&0st ackéémﬁﬁrta@plr@f tmmaﬁophr@lceseomgaud@m\met i laeref @moplerawd fifth
enbodi ment s, tBﬁrWﬁQh%n%@ %&Sgﬁqbﬂﬁl ib%%@ 'Qéﬂﬂe%a%%ﬁ%pb%%Q o1Athough

the sixth enbodlnen be expl ai ne el ow, ‘t he explanati on the sane
structure as i ﬁaFHedFH&Fteh Céﬁ*b@?&l Refitt oed B‘é’rﬁaptreéllllsﬁldm tted The sane

structure as in theF&@ur B @H@ﬂ)@l @E@deﬂat@pﬁ%@e@sﬂ% \Mﬁﬂ'&rtah:%§a”e 30
nuneral s and s nbol ghose he fo rth enbodi nme hown in Fig

42, this coati §C85 lH@V Poﬁlﬁﬁlﬁ +EF%§§? H??b?rﬁ§§n§tﬂﬁ¥?ﬁFé°Pn

whi ch the saneIovaslses tsmksitatatrmp?f)aeasmg dyea fotud N S5@nbedemadondmbiihst
rocessing sta i d rocessin uni.ts each

Por perfo?m ngb%?gﬁé%dn%]fn%%lsgpgégﬁ A%En@h% flhgt ¢ g)ros ?fe sogyogh% ﬁ

coating and de@éﬁo®|¢@P¢#@@é§§ﬁﬁ@1§ﬁ@w§8§m@gnuhut $eetedn @Qse@nadded

processing stakk@Bp246his poird3 tHeSPOSEL d6d alcs‘eEBetQarﬂé"%sf !‘déséhé)rf‘%%%%s' ng

station, and the interface section 205 for receiving and sen e waf er
Wfromto an aFMGREATMERSt: |Th%s}%¥%?%%§lms%%‘éos%ﬁﬁ%rﬁ2 t H@Ssé‘céiﬁélSt

prOFGSSQOQ Stabbaﬂ%%éGu@ﬁQ ;@b@gr&?HVaC@@&%Qb ng5u§9%%' r00355|n9 Ofl
applylng an antire n,fti ang a resi st on the wafer IS maln
perfornmed in the fi f‘g‘t%thﬁr“@@e§ Tng@stat’? ﬁrzﬁ’éan ST RRAY Jf rid pr déesditng of

the exposed reshsthéinain waferf orardfen ddret secold (ARPCRSSOHAGLBE ald @he246.
Tn the al nost %?QE'{:aémk%)cﬁJt.x{\é)ﬂ'ta etsn?og%%rvl "% the Y-direction, in a third
main transfer section A3 according to the third embodiment,
25 a Y-axis pole 128 is provided so as to permit Y-directional
movement. This Y-axis pole 128 is movable along the pole
33 in the vertical direction, and the main wafer transfer
body 17 is attached to be movable along the Y-axis pole.
This makes it possible to transfer substrates which
30 can not be processed in the first and second coating system
"processing unit sections Gl and G2 to the processing unit
section G2’ by the main wafer transfer body 17 in the third
main wafer transfer section A3 to subject the substrates
to predetermined coating processing, after substrates are
35 processed in the fourth and fifth processing unit sections
G4 and G5. As a result, throughput is improved.

Next, a fourth embodiment of the present inventionwill



10 and devel opi ng processing system 201, the transfer device 219 is

di sposgd and used for transferring the wafer Wunder processing in the
first ‘Priocessing station 245 and the second processing station 246. The
cassette station 202 has alnbst the sanme structure 15 as in the fourth
enbodi nent, so that only different portions will be explained. As shown in
Fig. 43, the chenmical tower 215b for. 5torG%hg a resist filmmterial as a
processing solution to be supplied to the resist filmcoating units (CT)
217 which wil| Yse egpdedinesdwi shere f erehepdsed Iat. Blhet@CFIhD.t B88m O]F‘I(l’;}he31
cassette stati shawng 4 E f|r
processi ng statq{bo%?[%;%%as t he fa{brllszatn% rsggoesrs}g%ga{ u%n? Cf per rrhq ng
sol ution procefHARESTINY SHETLEES 2eePTOHRY 4R andemlecscﬂsmemt Ior.ﬁ tbatplmgseumt

(BARC) group 2h3ﬁzérsc1mrpwpi@ a1 2% bhe16hobt ewl Nahherant i §ef | I'm
-and resist film.,coati n hé gLBARC rgup 213({3W tﬁeaalhtg?re eicflcéo iﬂ%br{ﬂ

coating Gnits (‘BAYD) 5 Re & 8§C4t orRimVdSHt itad amnielongcthe2 X7 each

for performng dma:tdmgnprmcessa ng1f oanattemvafﬂr iW abgdt + Deh ARl 1 &RAIAL Ur e
are stacked both in_t 30 in the Z-axi.s direction. Mreover, the

chenical tower 2154%s V%%%se%n%%ﬁaatc‘e]fﬁ LS T PreFPSSLREn R T F i
resist film coaltr ngIGunBtl CLBAR@):thnati 218eg The rhébhreatidowet Eﬂﬁ@a 3t ores

an antireflection fi a oc, tlont be supplied to
the antireflection f‘zll m coatl ng 3 unﬁts L?ﬁ%?(f)goa;tl and efet'e of the
first pldcessi Ry cstefsisly s tathe ¢l s ttetatumglmdm ewtpleﬂatajrcasmﬂatl on

processing unitstation 2024 fo@tf anng%ereﬁgt Ae §§£Qﬂ§!t9r<ﬁ é roup
i s arranged adj fce t to the chem cal tower E_)L irs ea ‘i ng

and tenper at ur & 9GIEEE BrPBF oc@3S e (i tasglaoHﬁ1214§r01ﬂh*e0ftih%toqf@e}tdmg

- and tenper at ur éntegifirain ehepeoaeiﬁg ra;hdutaetv%l%p%@ap%ee_%baﬁ&eéiyé@erﬁlﬂdl ple
tiers in the Z-a{gﬁdlrectlt ﬂhof thetolf flt heati ng and
tenperature regularion prgceseél""r‘—fl Fnl't P RRUE et @rﬁ?e?%q‘iﬁeecre@tﬂld-’tﬁton
processilsg uni PrCCRIs)s i2@Bathbhope? dDrim wglthrmfaatue & 1hEguUb Al Y BGRESI NQ
for the wafer h it (HP), 220a for_perforning
heat processi n:;ﬁ/“g‘%% %?ggogg% Ege(ﬁo?zﬁ{qgg dér’]{ E‘Hé’re)daﬁﬁo‘ﬁﬁ?%’f‘gt t%se
shown in FIG 2&fenseW jons theatrieng-ramPattemraatduﬁeaweélglnlatg @ qureGesss] ng

unit group 214atepsStareC tiiniad - sStackingd ' d1ea tac{th ature
regul ation 15 c?c?essg:gﬂum ts 210a in twelé\}gﬁt |ﬂerr%sc nf:r%gggsn éne%%et 44

is a sectional WEITAKEN AFBRG Hnel e itie s RroFRsEing SéantléJhbWﬂélatWélg
posi tional rel allimosshithehetanee s e thires ta Proce Ssing Lgﬂétlgfrpuiar{%ﬂ%g) t he

second processi; [ 214 d the cl m cal 15a ng the

X- di rection. ?l%sewsyﬁg\/%sf%hcl%f—'f)& 39153%; £4 T e t?‘rer“é’? R afr‘?@“b(ﬁiﬂ’

t enperat ure re@@l alimepr(mdhgsunategt @hmpZﬂs@i adjatentts elﬁle RyeciraC ki ng

the first heat I e g t un|t a.i.n

twel ve tiers, and di sp téls ‘Ea&&%@e%b@t %ktéhieﬂgﬁg%ggg? %ower o a WG of

25 the first h@&ﬂcrﬁsaﬁ)@ PEnpielp by LRE are@mtatnaqummmgnag\ andts r2kds tof

the first heatimgmareh t@E /A & HRIWALIGN Q{]%ﬁ% 214a,
L) 218a out o t ea

the tenperature re Iat|on proces g unit
processi ng uni tpr("ﬁ%)s %tg Lﬂ(ﬁ‘é’ NG P3P GHEEEdss iy t&t‘ﬁ t 30

(CPL) 218a is pae@idsledneesastt tﬁelmhn‘em pai“fcbﬂMédi ﬁl%éls&onﬂ’\®roce551ng
antireflectionfil-mandqyesist filmcoating unit group (CT) 213e is

di sposed adj acent to the chem cal tower 215a. Meanwhile, as shown in FIG
42 and FIG 43, in thiethecondsprbeesttd hipst2dd on Qﬂﬁrahstyheffqajssstettes

processkgg uni etceuxﬂoéétéernpeet flqrn@ Rg %Hé%'&’&é’é@f&?s L 3)%)3;‘0%%@%{ er W

about -nornmal tenperature, a devel opi ng processing unit g oup
di sposed at t h&iFEEAoN At REGdelel G ﬁgleppeeégspng ehinro] eCtlonSa300a

on a cassette mounting table 300 with respective transfer
ports for the wafer W facing the processing station 203 side.
A wafer transfer body 211 movable in the direction of

35 arrangement of the cassettes C (the X-direction) and in the

direction of arrangement of the wafers W housed in the wafer

cassette CR (the Z-direction; vertical direction) can



- 95 group 213f, the devel oping processing units (DEV) 226 are stacked in
four tiers in the Z-axis direction. Mreover, the chemcal tower 215c is

di sposgd adj acent to the devel oping processing unit group 213f. This

chem cal tower 5 215c stores a devel oping solution as a processing sol ution
to be supplied to the devel opi ng processi ng}]units (DEV) 226. At the back of
t he second processing station 246, the-secend heating and tenperature

regul ati on processing unit group 214b is di sposed adjacent to the chemi cal
tower 215c, 10 fmelely mumterslbriy =trackisfeprt betsecondahaasengcaidely get
tenperature regul %)nt(ﬁrgg&?s&pg Woi LS. éngel n.twelve tiers in the Z-axis
direction. In each of the second %eatl ng an ?eﬁ:rperature regul ation
processing units 210Bhe$ Waken dagms fesabody ahtl 1emieratiractegedatbope
processi ng uni tadhe OF® Wb t2li4d, i 4 € d regul ati C ing unit
(CPL) 218b out of the heat procers}gjiéngmﬁﬁ??é(eﬁ%ﬁz%bggnggtﬁéegt%%%%sr'%tE?e
regul ati oh procedSMRGTaE S EPEY L2 18BN R ¢RI vmed 16n (ERE) e odl cacimer
215c side. The afeviedopt rgedt DO@SShdA Ot etibérd BEMG BEQUPa 213 ]b§oglé§§)ﬂ'§§d

adj acent to ZOJhe%sc_t}?Tr?acal %ﬁwe# 2153)%? Aroound the vertical transfer-type
transfer device 219" 4he it FPEFTECTT Srating and Femperaknrm kemt}algiomi t
(CT) grﬁup 213epradws siowe bopitngr prp Qs agzaébboga%é’él@sjng uhhe éf%‘% and
secon eating e t ati.an. cessi.ng .unit groups, .a
and 214b are arj%g%é—ltgdﬂ%g é%‘g%és?e%l%%fs%aﬁé‘o\%%s Jocetf\%]elgﬁ %38 TiRedni t
groups il perfokaf’k by the transfer device 219. The delivery of the wafer W
fromto the first hegfi ng, tegigpes at g ti gessing unit, group
214a to/fromthe vva,?g% S?lrg)gﬁls?%r_ bdd%ﬁe?g{&élﬁ,é'%% %igelﬁ}\%(r’%ﬁrg R/%Ceﬁsswl%
fromt.o the setdhdHeilPngradd t8npErsearéngcdul adrenpst oesws mipuming
group 214b to/ fgadmtien waf@feddansf ein botyi 2371 e @bt hﬁiﬁ@'éd’aeiﬂh&fur}i\?_

waf er WfroMto(épﬁfcfi rst. o ghe sgcond heat | n% and tenperature regulation
processi ng unit grodpgfflllg %il 319 FoF FPOM t#ﬂa BERGHRG 8n18e(FEe @mmr e
perfor med vi a tHeks horet erowidbérst 24eaf aodt 247 phevadedrenl b6t hosige f aces
of the tenperat i [ [g! it.218a ar 218b of each of the
e hont gL Bl CERE U] G etd e RS Cora
210b in the firdiit (BARCIedbAdE pread i arina emedriatupecregabiati for the
processi ng uni twegfeiy 2B4ac mn?alﬁlﬁem§%§ai‘tﬂtr%r gﬁg%t.s«fccﬁéc?q?xggl’?{%g%:fehres sane

structure as 5 . the jnterface section n the aforesaid fou _
embodi ment, so that2IHE LLIECELOG t RRridyt resisfki £1kn coad islgownitn(ENG 42

aﬂd FI G;z 043, | wrdup 2bab| nEsdnd ﬂfyﬁlc@)@it&iglg%%?gbﬂ@ ﬁyﬁffﬁm%%}%oﬂrﬁ%g
chem cal tower nd.215 re di spo etween the first
processi ng 10 acr?%\ﬁﬁ)éggcg_fgl(’?hggﬁ%er@'??gﬁﬁ’f&ﬁof‘litl AP ERG (SRt by 5R
coating unit (GPe gtagked 3¢ dritraehe: ideveliopitrie F-aoeissidigragt orgr oup 213 f
) and the second progesHGewhic QEOHAS the, L egting a
tenperature regyl ati on pr_oceessien uni t g?%ﬁ%ézﬁf‘ﬁ%é%%”gdi?ge sae%]g?{br%@a'tiang
and t enper at ur ilrst heating and Temperature regulation processing unit

25 group 21l4a and a second heating and temperature regulation

processing unit group 214b are arranged as second processing
unit groups with a transfer device 219a between them. In
the first heating and temperature regulation processing
unit group 214a, the first heating and temperature

30 regulation processing units 210a are stacked in eight tiers
"in the Z-axis direction. 1In the second heating and
temperature regulation processing unit group 214b, second
heating and temperature regulation processing units 210b
are stacked in seven tiers in the Z-axis direction. 1In

35 addition, in the lower tier thereof, a transfer unit (STL)
is disposed. In the first and second heating and

temperature regulation processing units 210a and 210b,



15 reqgul ati on processing unit group 214b) respectively, and in addition,.
the heat insulating walls 239 and the passages 240 al |l owi ng gas exhausted
fromtheg bottons of the first processing unit groups 213 to flow to the
tops thereof are di sposed between the chemi cal towers 215 and the second 20
processing unit groups 214. In this enbodinent, simlarly to the aforesaid
fourth enbodi nent, a clean air supplying sectlon for supplying clean air

the tenperature of which is regul ated to the first processi n% uni t roups
from above is &l%‘@%@&u&@ fheu %bé?nmqe{ﬁ?]ﬁg thé tEoHt R ny 2dh@ 25¢ 2

devel opi ng proegsesi AgrsyetesrmIhg @élﬁ@@raturéuﬁé&ﬂm&@%ﬁd&ésmgl%ﬁr an
FFU (a fan filt%ﬁ‘num%‘%ﬁ ate erature reqgul atin deV| §e faor re ting
the tenperaturé& & Apd C'I‘tt e A9988  h &t 1 A4 a3 ch

i s obtained by axr@gkﬂlmtplors@dt e jlaergrar atcureacdAnd them diridy iaft agpass tHR whi ch has
fl owed ig throg%@ t Z,ages' 240 al l owi ng the -gas exhausted fromthe
bottons of the Fst proc ssing unit groups to flowto the tops thereof and
renovi ng particles dsdshhen LREIG odlt hadgldsy . t33 t lrbef fisstprexiebsd mpdini t

groups through ta,PRISAYE 243g A3 d d ﬂHc’%s"s’Y@%ld'dH?JH 1grldd%?"ﬁls4ea 3z with the

aforesaid fourth enbodl ment , terrper ature contro rﬁgr ocessi ng

sol ution suppl Fitgckvites PRARCacEt Sftorl'le&‘rtd@@sﬁ G spErterr ey

?bout n;)rmal te_@g@l ?atturoel pﬁ:oces%ﬁng Qaﬁttzﬁ Q{lﬁraf ﬁrﬂ?d d@{a@fglt&el Y:Lrb)élﬁ’rﬂyl 2!38! ng
enpera ure requl atin ani i.C e, heat insul ati S

and the Bassaggslefzfo %1"{%36\ ’LS‘ rx}’r?g}gf]@dafnrdorﬁetn}?eer %uvfa}'Fel‘?r?rst
processi ng uni IL)I@I’G@S[SSLDZ_‘;].SIIJU(I fdrovwigt @12 et kendt apse taim:rnem‘fle%stnsimvh]lmn FI G

43, in the afor i nlrefl o Si S ti i

(BARC) gr oup 2f§%%l%\ﬁg‘ utél'lntl re tlréorrnm‘{‘q I%%gdo q‘] néitlugr?cig&%@%ﬁ&)r}%ﬁ% gach

for perform ng te@vpiareftiuas |rm11flqaltmqroa:mq¢zyqﬂmgesmm9 fCRL )t HEL 8D saf er W by

coating the w/afpeJSl\ellwr;e*a @& eﬂte' éﬁEHEEE&QBtEbh”th'@o&@PnMr?It We R G)) o1

mounted on a spin chuck and two resist filmcoating units
each fof5 perforgrﬁoﬁé’?%%?sgtld@oh’%leﬁtj’hp?%céé'@ hg* Fbhaatd nsaped J%?dfé{li%g

the wafer Ww mgalraeﬁjosipﬁebabs@ﬁg\unﬂ@ bheavaf Bic Viést ADUR} ¢dGLS38M A
spin chuck in a

tack ticall In t devel
Ini t group 213f SERE-AG08 DL e TG SAErHYt R TR 220 BALH (o SR
per form ng develhopisnghsr @cmsislmglaflorretlm:ixmfsé?im/ﬂgﬁv&mplqhmﬁﬂsjevel opi ng
sol ution whil e fhe vafer, Wi;g ngﬂ%a Q 2n8PLRe CWICk, xao&é@sfﬁr% wie

:
stacked in four tiers. ?ﬁn each |rst an secondaﬁ)eatlng
t enper aldr e r e@HCHE 3R 45r 88656 ﬁbeuﬁrﬁlgﬁéﬁmnﬂ@%rﬁ?@mﬁb heael e attichg

and tenper at ur & re@HAtden r@@@q%%alo@gp%btegs%g LAieagho0h zﬂmghlé he dieat

processi ng unit P) 220 rmn eat 2 rocessing_for the wafer W
and the. tenper M&W@@J&?Xt? ﬁcgllﬁge’ég?nﬁeﬁﬂ? %j‘ii-jn@l%“? FTEREF T g

t enperature regtdga:ﬂjmom qoessisg riprurtites vefods M a:rﬂ@@]m&&cbrasij ageat to
each ot her and |nE) d areus_Lt ckend in twelve tlers e) sﬁé ter nmenber s
er at u

247a and 247b are~pr OVI &d 01 s Yades’ o4 ﬁlemt regul ation

processi2Bg uni ot tdagtechnt hhehveauﬂg Tainldn tcomtemat uné tr égT) agtomp 213b

processing units f1Q, g Y uehgr%e%ntahﬁ heah nanan@e}@@i%rt%&lére
regul ati on processi ng unit 210 in th |rren Is the Sane as in the

aforesaid fourt4¢ %rﬂro%?r'?&lt%éﬂtlﬁes e%@pﬂkhnatl on 35 thereof is
om tted. The structynengid Tahﬁeitiiﬁéieiraiﬁé/ﬂ@&t%ﬂp% S ahl® e528By 28 e tAN05L, Of

the transfer d%¥m§ggt§%g%lggglg%gPlinlcoéilng'unlt (BARC) group 213a, the
30 resist film coating unit (CT) group 213b, the first and
‘'second heating and temperature regulation processing unit
groups 214a and 214b are arranged. The transfer of the wafer

W between the first heating and temperature regulation

processing unit group 2l4a and the antireflection film
35 coating unit (BARC) group 213a and the transfer of the wafer

W between the second heating and temperature regulation

processing unit group 214b and the resist f£ilm coating unit



_ 98 aforesaid fourth enbodi nent, and hence the explanation thereof is
om tteeh, Next, processing steps in the coating and devel opi ng processi ng
systemi201 structured as above will be explained. 5 Qperations in the
heati ng and tenperature regul ati on processing unit are the sane as in the
aforesaid fourth enbodi nent, and thus the gxplanation thereof is omtted.
In the coating and devel opi ng processing sés’:tem 201, the unprocessed wafer
W housed in the cassette Cis taken 10 out_by the wafer transfer body 211
of the cassettdCafFroHP2823 B¢ ReKiUIRY Hvhthet heanehperdgviee r?éggt/ﬂ-ati on

processing uni tsh(zucaﬂe)rlo Igéﬁﬁei:]?_zéflﬁa Ehasz4m@hip®g>1@n@|ftd@’aaﬂ245 fridf aﬁg deglrgd i on
processing unit a of .the first processing_station t o undergo .

t enper at ur e re&tﬂea?if%%li%g&to%%@ Fﬁ&e\/\ﬁ??ees %&’Hbe hﬁf?ﬁ?ﬁat}iﬁeﬁﬁg‘i]@rﬁ@%t ure
regul ati ng pl areo2®ss itige wmdfter (ORIWhiXdBahast wideriorse: thes tienperrad ur e

regul ati@n pro ' Nt rat r t p SsSi uni L)
2185 |5 Branst GBS ARGl K dsEhdnd MR LRTPRhg Do (M id 216
in the antirefliectdedn viarad dpm/dsi dihe |finsdodidafginmiand CBmpemap 2E 3e by

the transfer devfA2L%n grdceqatad Whibh 2 ¢4 RCossiNgchel Witon &L &,
antireflection_film_ The er Wcoated wt he processing solution for 25

waf d wth the
the antirefl ect3O0W Fim 3% He BHtGS e dtict MeFhidraaHy RIRSYTARS 216
i fs t Lanfsf err eﬁ ridgﬁﬂ.attfi@cli’i pppeesLing xrrejgutzlambompf@@ﬁ&siengraﬂisfeé%o icgé|-8ah
of the first ing and te rature regul.ation progessi nit y the
t r ansf et 2devi céq%fg%aeﬁé)e%ulnte o htglﬁgesrpd’e EFurE ﬁse%ﬁ}j iarﬂj%él@t]%' 225.
The waf er W noiee e hoyt tielre meaimeer aélirecapgbllat digopeat vy 22504 i sl dsansfier r ed
into the heat j j P jgg}n it . processing.
Thereafter, th?r\(/?\)/a ?r%d\}vggitgrytr}rea%:%erffe%. I%’l[}g the 3 F’%rréprlgr%qﬁlrceeorsglg% acgtflﬂlon
processing uni t*NECHSPRIGE URe RREHGS tempsiaramsslne gulid | GIPlpr ctelsiafy. .
The wafer Wwhittle hasdHidelaaned ad a@gialdiife regulation processing 99
regul ati on processi ng tbn the tenperature regul ati on processing unit L)
218a i siPransf &Fed 40 t ABSrE_FET Wil bt Ve dnie/ xon Buey Gypnsfer
antireflecti onddvimeand 9nesicsin/tbl Bheovdiper aihite il & 13e gnoddising
transfer device 5.2 n ated w,th resi st solutio The wafer W
coated with t hélnrlé:sﬁéPLzoI%u]t%%orYJT% e s&%’sﬁ St ﬁﬁ“ﬁ?%azt&r‘?g unit (CT) 217 is
transferred into thélaeenwisrls ure stegul b iFOEG .p3 beesisi Tg. 08I tir €RE)s B of
the second hea%h%%e%@anegE%EﬁBﬂrQOQ?QHkﬁEigglgregeéﬁér@hfgutprocessing

20 station 203, as the first processing unit groups for

performing solution processing for the wafer W about normal
temperature, a first developing processing unit group 213c
and a second developing processing unit group 213d are

provided at the front. In the first developing processing

25 unit group 213c, developing processing units (DEV) 226 are
stacked in two tiers in the Z-axis direction. Also in the
second developing processing unit group 213d, developing
processing units (DEV) 226 are stacked in two tiers in the.
Z-axis direction.

30 - In the center of the second processing station 204,
‘a third heating and temperature regulation processing unit
group 214c and a fourth heating and temperature regulation
processing unit group 2144 as the second processing unit
groups are arrangedwith a transfer device 219b between them.

35 In the third heating and temperature regulation processing
unit group 214c, third heating and temperature regulation

processing units 210c are stacked in seven tiers in the

i



10 210b by the transfer device 219. The wafer Wis then transferred into

t he he&t\ processing unit (HP) 220b and subjected to heat processing.
Thereaft’er, the wafer Wis transferred into the tenperature regul ation -
processing unit (CPL) 218b to 15 undergo tenperature regul ation processing.
The wafer Wwhich has undergone the tenperature regul ati on processing in
the tenperature regul ation proceSS| ng unit (CPL) 218b is transferred into

t he peri pheral _aligner,k 234 x fer transfer body 237 in the jnterface
section 205 and &t gﬁeé?ﬁﬁc% Fo % &h%&ﬁén@?ﬁ&sﬂpét TRELWEREFR Witk &€ has
under gone t he \ﬂafselrlbtéglelexpﬁrsu@edmgds@&sfteferz@ﬂlﬂdéﬁ herhuther reagsatte 233
by the wafer t g%f% t%%7 ar&dtegpe g‘ hel. d or transferredtothe
al i gner (not VIERPERE ke oM, éjrn BI&y 58 1547 Unflie 9T

pr e- exposure téﬂfﬁéln afmaethég&dtaltnmgm@ntempanatutéuségxalasxh)ora@xfotd@a@s\nm‘ger
transfer gbody Thenega r nqer osure

pr ocessi ng by t aﬁgtgl Pgr?gr IIE 'Esrtrz?%g{fe\g?r ed &/F%% ﬁheq%f]tlglr %zlceg%gé%)ﬁ%n 205
into the tenpefatr&Féirdgul ation processing unit 30 (CPL) 218b of the second

heating and terrper atmr Qhree&wlau QAPIRAASS Ndilidy ZH ddhddia aacond
heating and ten‘g ﬁre re u atiagn rocesmg&) uni t % téo 2 4b of the second

processi ng st ati-on-246°%i 5’ &S U g 4 QST e
cassette 233, anduﬂlaelmf pn:obleaslsihgr ulnddys Z&PL)amd%a&wbjzafstde(éatc@l for
tenperatyre re r Th whi ch .has _un one t he
t enper aﬁ_gr er eggﬁﬁ%ﬁnﬁr g%e %Jf%gmf% ?fg ]\tNat olgg SPEQS BPF o€ wafer -
- 100 processingndrigay @I?IQ)CezISShngl snutansfﬁ%r r2é2d)ct antih22 dévaaie)phrs@osed

processi ng uni baRE), 228 bachh%t@l%vfeg R NG RIOGRY B Gayp 2230 by

the transfer device 2 ecte evel opl ng processi ng.
waf er W whi ch ﬁé‘?wﬁndé‘r Eéﬁ'e Bhe &@\?elt@ﬁlrﬁg%aéd—é@s@@gi itempiea adaves opi ng

grzgcesz! ng uni ﬁ:e(;DEh(tlaaGph:&ctab@ﬂ&beIilth(ﬂ:_ igtomd Q@Af&?%'fndort‘?fée?ﬁlr%t ;2'{3" (HP)
a adj acent tenperature.regul ati ocessi ng_uni vi a
t he tené)gr at urEeilg?’gg'gpa{lgoﬁrﬁﬁ'?ég%&gné‘n&:"n 3%8:‘%L9r§’f§a%ig Cofrt h@lﬁé’z?tsl and
t enper at ur e regal &hastntpeotespieng tumet r2p04 aitn onherbicests ingatindg gadL)
temperature re t r 4 transt er ice
219, and subj eg?gg dx?r_nﬁ@éﬁ?%?%lg@%g?ﬁ&&%@é{ﬁ%&%%ﬁf@%s as under%%ﬁ“é t he
heat processi nd185 andiHee Heeat proowsssiimp waitt (HP) 220a ¢§ eacdnsifealdd to
the tenper at ur eneegubakian tBEQ@eﬁ%'a'EQn%mahdz 133pc2ad ihend *S&%li%%%nz” Otzhe

cassette C by the wafer transfer of thé cassette station

Accordi A8 to t RECEGSFiLRY %Ht%@\?@%bﬁribo%%%‘é%%@ﬁ@l bhe it shdeiyedopandance

with this enboﬁraeabsihguahmtedD@v abevep Qh@cC@Q@hca|F&9ﬂﬁérﬁéré sehMtion
suppl yi ng sect he sol uti on .processing

8” Ls disposed adjacent to each t

units (BARC, ?i‘ %ﬁ@gmﬂea‘f‘l ngy Hé%%r?%%%rraei%]eatplro&éjéfﬁcﬁgqs&ﬂq e

di sposed adj acgmoupoﬂﬁ@ e riheak etondr dewatiopheg 25r ¢ @apeiag wrel tpr(@EYsi ng
unit (CPL) of S?Sﬂpoﬁlﬁg%f@ﬁ s'i%s%?fp stoegﬂgEaE%eté’rrg%@a}?d]féﬂ' i %(i%sﬁ'o@lg

units is disposed on the chem cal tower si ere enperat ure
regul at 2Bn pr oPESSPA§LOAI WL HEPLA ke RUCO L tt@@eweW%r@@sm regad altdomeen

the heat pr Oce§§b6§sﬁﬂhbsuﬁ)ift t h@ﬂ)eﬁiBﬂ&rﬂléhé%é%@BéEE%?n@%‘r‘i@t
processi ng uni

%‘2 andft he gg Egoces& ng uni a result, th
thermal influef¢8%PEt fac e8 c&E88i REAGHECs fGHrttll?eh@éit&ﬂgoﬁnﬁr ocessi ng
unit side can bemgeeathyer:edgmba:ltlandaﬁceiwmglh&.l@@nﬁ10&1 idpblae tsehed on
processing uni ach for 35 perfor solutl
processi ng forgihéﬁé ecc%@can %\Qen? FIEC I EY B q}*{{’ﬂl FrOF4t i Hr&dand
devel opBﬁg pr o@é§§| ng system

Around a vertical transfer-type transfer device 219b,

the first developing processing unit group 213c, the second
developing processing unit group 213d, and the third and
fourth heating and temperature regulation processing unit
35 groups 214c and 2144 are arranged. The transfer of the wafer
W between the third heating and temperature regulation

processing unit group 214c and the first developing



- 101 Moreover, according to the coating and devel opi ng processi ng system
in accefdance with this enbodinent, the heat insulating walls 239 and the
passages 240 al |l owi ng gas exhausted.fromthe bottonms of the solution
processing unit groups 213e and 213f to flow to the tops thereof are

di sposed between the sol ution processing Léglt groups (the antireflection
filmand resist filmcoating unit (CT) group 213e and the devel opi ng
processing unit group,213f) .and the heating_ and tenperature regul ation
processi ng uni P%F&&ﬁé%o%% ({PEV3t 9ER4Ps édoitd aReattvg tERdstefpetatiice
regul ation proeeseirny beittveghothe? Fédarand 2blihg es@e tldmnpeinatuzensequent |y,
t he t hernal imi:l uenc l%fn tr]}%cré%atlnproce Si I%l‘lun t% of ths1 heat i ng, and
tenperature reguration pr 5EESSg it o <o 5c EESi ﬁ% uni t
groups can be pewedopedg ﬂ:SOemdstLagpenatu(DE‘(Zbrgr@hp|213d1eu:seopetnf@mrmed
e Ao PyOERHPEr EACP L Ao PRIL U0 ARLULEQE, BEGEERSLID L0, LS
waf er W about ngr t'enmper at ure can orned very precisely. reover,
t he passage 2484HA&scarkide of @@@mlms@mdt|Cd@smaangre oo viciede agt bochure -

wi th doubl e heat gengulalsl Bg %@n%elm r2Q udieV 83 R aRA QY g
i nsul ati ng wal Isl Zﬁggﬂég‘gﬁﬂ fsa gs% 24(1)l l?et weggj)% tﬁe sgg%%o?tsggg%ggglﬁg

unit groups 214Kk Ok feaS iRy AR GIIRGH G LU & SHdEEdSPng

sol utions stor @dolc&stsliﬁgchﬁm:c}i]md owahe @abeday net deasvéyeﬁe@@ml,etcathféer mal

i nfluen from h e ESSI units 25 220 ereb aC|I|tat|n t he

t enper a?ﬁr er egéflgttlﬁoﬁ g\ﬁﬁﬁ ?%rgp%lnf%t];%g%"%ege%% %érso e r’fed

with the exarrp[ZéQd|WmmthhémafﬁeWEWclee&ﬂ%s anélfhcm/a:toethe ifeuprrtélsent

i nvention can H%a%@ﬁ? %ﬁ%%eﬁ%@%ﬁatﬁ%sy gﬁﬁ%tﬁ_‘é%h ﬁ%c%%s'ﬁg ?{fﬁsct DAty 30
ot tl ot d

It should be n esent inve on’is

enbodi ments expPALHSR &bWéerAlttrﬁ@@éﬁrt ogey 2Rer mRispestdysilyg siist éﬂneunl t
sections (G tanGelert WomBRLR mﬁ%r acAnIfey, SeRki §H§t£@‘ﬂ= m@l%i)ert y@,go0ati ng
systemunit sectio prOV| ded in 35 the aforesaid first

embodi neft ﬁFp?EiFWQPeBFEI@e?%ﬁ Wépéfml&mptr oyaCeroRs, Obfr & 9%aitARaf er

transfer sectl onsthantréhséercdariog syde et whid teagidrentsr o Q@g&)lamiloel, may
.- _-oa; ._bhe Vi tiaqns in_rdghtward, and

Teftward di recPl gﬁég\%ﬁn? uﬁfr%g %grggng%n%n tr}gl#éea%msg r?aldm%&f“i&?&&ature

Mor eover, it irsgpéssiibheprocaddinorentedlibns ghereglierdd.id defligetredr nal

processi ng uni ¢o3kown, %HeFkgan%%e%n@e@lggGQ1%%’f&%ﬁj%os%hEaQ ﬁg%?%%u@e

shi el di ng pl ate 93_shown by the dashed line for in hermal
i nterfefBnce i §egrdirden W%\%%?ﬂ@%éqlén%%@%w&ﬁeth%éhpéﬁﬁéﬁnwlf R4rdfer

device C and the the\rsrr@hopvhogﬁsm@g devi gecdht At e i 1S hogldinig opl at e
93 i s opened ag% clos #g%ufrgthe 1Q shieldin te 93 itself "at the

| a
tine of transt he E U BrPARUCE PHAS 120 e G ocPe |
Furt her, the pnese‘lninl mantspnttma:m bhecayiple edenahdothy fliardthersemseanduct or

waf er but al so uh gggiigs;uﬁgg ng{svygga 0512 Lhapi arystak drbsrf' e

device and the pr esen Fnvention can be appl
not onl¥5to t hé’rP§§iS§tln€o§fC|aﬁgoaln@ Oée\ﬁ@ldo;ﬁh@g Swwérrpb‘apeélss@gotsh@rtlmt em;

such as an SOD26%pRi NTRNs Qcﬁit%@ﬁﬁéxc)shgﬂ@0§§$dd?&bﬁ)é95@8hgoihé QLI DY R slayer
insulating filmon a su and t he ke SOD " pr.ocessi ng system

t .
i ncl udes a coatPn§l aﬁ %Y?og ERAti %Bﬂt héﬂ's%lﬁcfl?%ﬂjé“% thel§ dygs such

insulating fil mtlﬂ‘at:eunral asna dob&amﬁ@hal&dnt emRer ahulr elbegulat itbR back
processing unit for eatl n the su str t e. coat ed ?*the nsul at i ng film

material and r&gatatti Bl&impaP t‘fﬁ% abjfm’t'%clf Meed i LRGP g and

t enper aBlre reghbaehmﬁxchangeofcxnmainers,nmlntenance and inspection
' ‘can be easily performed. The inspection machine 206
inspects the thickness of a coating film of the wafer Wwhich
has undergone exposure and developing processing, and it
is placed as required. As the processing solution, for
35 example, there are an antireflection film resist material
to be supplied to the antireflectién film coating units
(BARC) 216, a resist film material to be supplied to the



25 processing unit has a heat processing unit and a tenperature regul ation
processsng unit provided adjacent thereto likew se with the heating and
tenperdt'ure regul ation processing unit in the aforesaid enmbodi nents. The
heat processing unit in the SOD processing systemhas a hot plate 30
capable of regulating its set tenperature 200Cto 470°C . "It is very
effective to dispose the coating unit and the heating and tenperature

regul ati on processi it so that the t r ulatipn processing
o o PR o s i e CE BhYt e S B SR RS
such 35 a syst e havisugppilieditict ther dpeeﬂopr‘rhggplﬂbglassemgeuauueez[36ocaZss| ng

and the coati ngids A%,@ SOLHAN MSLESSIIAM Inelier e idel yysit 1o

very effective processing sol ution s oring
section for st@iﬂﬂi@%dp&bd;é@sbﬁgkg@lwbéme@oa%@ suppbiredess inges ebationy

uni t disposed adjiacent ©QLhe 3akuhion iRr acessiing iR teradj agrnteddhithe
heating and tenperature regul ation processing unit, and to di spose the

tenperature redAWas dd pRdeResrA@ e é’ﬁ‘ctkhéspﬁi%‘és%ﬁ 7y SBEF G | BRSERAT ng

section side. GonsamEphkinichenperat Uedeapbiel i adotdleit &PBa IHEEESI MY
unit group can be perf.ornmed very grem sely. The discl osure of Japanese

Pat ent Appli caticHrSFHe Fok T4 Oct ober1 9, . 1999i ncl udi ng,
specification, draw Itgs:mdrn:le&lﬂmarsedteroel 120|5r)carbofﬁeedcé)§lseeterm;e in

its entirety. t e r f \ i.on
have beel describ Ih% pgr%t gﬁ%@é %%s%tégg%g%%%h% t%g%%;?@\/\ﬂ@#&?
readily appr ecﬂ?h&adﬂatﬁﬁﬂs ﬁﬁnﬁplrrdtﬁmn%mlfbhs tag e e St g cunexpheedxembiar y

enbodi ments wi yeyta Bt SLEAl |6’tﬂ§pl?fc3ﬂtf‘9_hfe&%@ft hen8Qvekrt gaehknas) nder
advant ages of this.,invention, Accord such nodjfrcations

et o b A3 BAUPRATI ACLHIE CRERCHRF SR £ nTbe Pabet Farns ter hedy
ELAI MS 1. hA suEns:{T afrel i m@%s%@mbiaém %@mdﬁbng i@ EhéSﬁeZﬂﬂ@a%W
eatl ng the su trate con Z 0on el Spese a acent t | rst
Tone ardmy a fiacti ot PRE et ar i fe R Plach SBPRECBCH AERRbaRT S Afold ) ot e
to a predet er maédanemper Batl_he23®_1:temweda_rzahe befﬁgronmmb 233 amdmalnel y
perpendi cul ar tg. the £isst1directd P adiAcelter transfer body 237 can get

access to the temperature regulation processing units (CPL)

218d of the fourth heating and temperature regulation

20 processing unit 210d, the buffer cassette 233, the
peripheral aligner 234, and a pre-exposure temperature
regulating unit (not illustrated).

As shown in FIG. 31 and FIG. 33, in the coating and
developing processing system 201, heat insulating walls 239
25 and passages 240 allowing gas exhausted from the bottoms
of the first processing unit group 213 to flow to the tops
thereof, which will be described later, are disposed between
the first processing unit groups 213 (the antireflection
film coating unit (BARC) group 213a and the resist film
30 coating unit (CT) group 213b) and the second processing unit
~groups 214 (the first and second heating and temperature
regulationprocessingunitgroups214aand214b)iﬂthefirst
processing station 203, and between the first processing
unit groups 213 (the first and second developing processing
35 unit groups 213c¢c and 213d) and the second processing unit
groups 214 (the third and fourth heating and temperature

regulation processing unit groups 214c¢c and 214d) in the

E—



to the second zone, for delivering and receiving the substrate to/fromthe
second-zone; wherein the second zone has a delivering position for

del i verli'/ng and receiving the 1 o substrate to/frorn the third zone, and a
mechani smtransferring the substrate between the delivering position and
the first zone. 2. The substrate procegsinﬁgapgaratus as set forth in claim
1, further conprising: a casing; 15 whereinh"the first zone and the second

zone are disposed in_the casing. 3. The substrate_processing apparatus as
set forth in clS§RP PEOFERELTE0RPRFSPRGC%i r NRmEdYt of e B sulakknag an

air flow flow ngaIromichanseensh e dd Adie aicbi 4dsgo86a L9 4 tdh@ivide
substrate procqafiqgﬁgﬁfaratus as set.forthuln ££g|n1$, erreln t he casing
has: an openi ng-1or F T PO S rEkT Vg R he b§?-a¥% tOPFPBM t he
third zone; androcdstiey whspogesdums 2he. opening all owing the opfnlngtho
open and cl ose. 105.5 : at,g pr.oc [ a Fat as or I n
cFain11, erein thé§%éﬁ%ﬁﬂ?£§ﬁ§%%% P%é égl?@ér%%ﬁr%gg%éi%ﬁ?lﬁ%éfﬁﬁéhoﬁlate
for regul ating fhkm compénatunit (BARAS greeleRdni, nele parpeedilerd iammdf alm
nolding and trafsdenis UG FRCMAMREMAIN BOhH 00 AR LhANS L1 PO 1 D8Lson
substrate betmg§$ the plate and the first zone. 6. The Substrate processing
appar atus, as 1 §ratk ing BYAFRf IindHesethe el e® dbRY saafeing thigewater

delivering posiwiwdrtiaat BasigefReh8AbaNT EOAPKhSIAGhe wafer W is mounted
10 on a spin chuck in a cup are stacked in three tiers.

In the resist film coating unit group 213b, the resist
film coating units (CT) each for performing resist coating
processing for the wafer W by coating the wafer W with a
resist solution while the wafer W is mounted on a spin chuck

15 in a cup are stacked in three tiers.

In the first developing processing unit group 213c¢,
the developing processing units (DEV) 226 each for
performing developing processing for the wafer W by
supplying a developing solution while the wafer W is mounted

20 on a spin chuck in a cup are stacked in the upper two tiers.

In the second developing processing unit group 213d,
the developing processing units (DEV) 226 each for
performing developing processing for the wafer W by
supplying a developing solution while the wafer W is mounted

25 on a spin chuck in a cup are stacked in the upper two tiers.

In the second and third heating and temperature
regulation processing unit groups 214b and 214c, the heating
and temperature regulation processing units 210 are stacked
in seven tiers respectively, and the transfer units (STL)

30 238b and 238c are disposed under the stacked units as shown
"in FIG. 34. The wafer W is transferred between the fist and
second processing stations 203 and 204 via a communicating
path 242 allowing the two transfer units (STL) 238b and 238c
to communicate with each other. As shown in FIG. 34,

35 openings are provided respectively in the transfer units
(STL) 238b and 238c, and shutter members 248a, 248b, 249a,

and 249b each capable of opening and closing are provided



both of a first function and a second function, the first function
reguIaE%s the 1 o tenperature to the predeterm ned tenperature and the
second /flunction holds and transfer the substrate between the plate and the
first zone. 7. The substrate processing apparatus, as set forth in claiml,
further conprising: a fourth zone being disposed approximately

perpendi cular to the first direction and 15 adjacent to the second zone,

whil e being placed in a manner that the second zone is situated |n-between
the third zone S&%d SROTYUGE FOzBRE, CRRIRRT i vEM RBSRABTr 8REI G4 Pyl rdiLhe
Substrate to/f rswmrt];ttja IREWHL Z QUBa Gnd NSt It Vﬁgmeg\slirgg EAPaFat s,
conprising: 20 eat ocessing section t e _su rate; _a

t enper at ur e re&%loglti g%ilgcgraﬂsggﬁuﬁl%ﬁ%g%)e%gé aﬁaaeﬁ)fécat‘b/rméﬁﬁned_
t enper at ur e andcdirssesedliadj arensfep ddel dwmab 1pacoes 2Ol .seMbroeavakorigy Wi t h
“a first directiQn;. . 1 . sub | yeri S Lon_di sed..al ong
with a sécond é?%%%?ggﬁngpg?8§%ﬁétg%éq%gF%§%ﬁ¥§ﬁF%%Stgz?hga?$r§¥9%1S%E%ionL
del i vering andwedeal Wiisytrhassabseddretwesd the thesnEememdttsr ¢STBYW R ng

section; whereid he dLMEAl Ue nRoYlal] ngSe0tian has fsfeoc%ﬂivseéa $ns

position for delivering and receiving the substrate to/ e substrate
del i vering sectilgn SAfd COMBEHGR SRS BB 44 ng the substrate between the

delivering position naiet ! BReherdyDicesshNgreecddBiteP21I8arslDSbHALE 1

processhgg app%k@%%%la%%e%egyfgéggsiék(Hfa.ng%’being a perspective view.
The aforesaid transfer devices 219a and 219b have the same
structure, so that they will be explained by using the

numeral 219 in FIG. 35,

As shown in FIG. 35, the transfer device 219 is provided
15 with a wafer W transfer means 254 which is ascendable and
descendable in the wvertical direction (the Z-direction)
inside a cylindrical supporting body 253 composed of a pair
of wall portions 251 and 252 which are connected at
respective upper ends and lower ends and face each other.
20 The cylindrical supporting body 253 is connected to a
rotating shaft of a motor 255 and rotated integrally with
the wafer W transfer means 254 around the rotating shaft
by rotational driving force of the motor 255. Accordingly,
the wafer W transfer means 254 is rotatable in the 4 -
25 direction.
A plurality of, for example, two tweezers 257 and 258
each for holding the wafer W are vertically provided on a
transfer base 256 of the wafer W transfer means 254. The
tweezers 257 and 258 have basically the same structure and
30 each have a shape and a size capable of freely passing through
‘a side opening between both the wall portions 251 and 252
of the cylindrical supporting body 253. Each of the
tweezers 257 and 258 is freely movable in a forward and a
backward direction by a motor (not illustrated) contained
35 in the transfer base 256.
Next, the structure of the aforesaid first heating and

temperature regulation processing unit 210a will be

i



1 o wherein the heat processing section is prohibited fromdelivering and
receiving the substrate directly to/fromthe substrate delivering section.
10. Thg)substrate processing apparatus, conprising; a main transfer section
for transferrlng the substrate; 15 a thermal processing section processing
the substrate at a tenperature not |ess than a predeterm ned tenperature;

at least two tenperature regul ating secti dds, disposed around the main
“transfer section in at least two directions facing each ot her out of four

di recti ons, hammpgaaneélbyeméagsp@ﬁimrmn:hSedﬂtnr3dethaLfng gnﬂ regej Vi ng
the substrate to/ t | sfer sect ca e o Vi n

freely between ;%h?egdg]gl\%glr ?ﬁg{}p%él | o‘rﬁ1 angnlgh %he%eflp %%559%%%“ on,
and del i ver i ngP&R¢ esedaioyiumg tthensuFSG-at3d tiel for @mdth@nam vitemarst ethedevi ce
whi | e regul ati p@althegt ame&w&aqhﬂéeegm%tt 1L e S8 1Y %I 1§/ m ned

tenperature; and noying means for mving the tenperature r ating
segPlons5 107 11.p¢hg 8HBa%%ﬂﬁ§3a§ 6s8RAfBFE h 3n éh&lﬁi&@t qftting and

conprising: a semgkiranuseppbyiungtsest peBcedksA Sﬁﬁlterﬁahﬁﬁ§%t9%%ture

direction out of t L qk%gctlons f.or supg?x g g%edetern1ned

solution to thé"s E%F aﬁ%e T BPETE IRg HEahEPEr2% tﬁ%ﬁﬁﬁ%ﬁpﬁgﬂ§gand

recei ves the shbstr atrecesskiingmficre t$e! wbﬁ@n~&uambytm@ &%ﬁbeﬁ&;f&%;eThe

apparatus as s I n i r i Si str.a

pcheSS|ng sec?%g%qgﬁﬁgb O%egﬁé%ﬁé#%é%aﬁﬁ?@3?2&§| E%ﬁgp§5‘ T8N %nd t he
10

temperature regulation processing for the wafer W are

disposed adjacent to each other and integrated.

The heat processing unit (HP) 220a has a hot plate 224
capable of regulating its set temperature at about 200C.
The heat processing unit (HP) 220a further includes a gate
15 shutter 221 for opening and closing a portion between the
heat processing unit (HP) 220a and the temperature
regulation processing unit (CPL) 218a and a ring shutter
222 which is raised and lowered together with the gate
shutter 221 while surrounding the wafer W around the hot
20 plate 224. Three lifting pins 223 for raising and lowering
the wafer Wwhile the wafer W is mounted thereon are provided
to be ascendable and descendable in the hot plate 224. A
shielding plate screen may be provided between the hot plate
223 and the ring shutter 222. Provided below the heat
25 processing unit 220a are a raising and lowering mechanism
227 for raising and lowering the aforesaid three lifting
pins223andziraisingandloweringnechanimn228forxaising
and lowering the ring shutter 222 together with the gate
shutter 221. A proximity pin 235 with a height of 0.2mm and
30 guides 232 are placed on the hot plate 223.
' The temperature regulation processing unit (CPL) 218a
has a temperature regulating plate 225 for regulating the
temperature of the wafer W at normal temperature about 23T.
As shown in FIG. 34 and FIG. 36, an opening for the delivery
35 of the wafer W from/to the cassette station 202 is provided
in a side face on the cassette station side of the temperature

regulation processing unit (CPL) 218a, and the shutter



1 o solution supplying section, disposed in at |east one direction out of
the fq directions; wherein the main transfer section delivers and
recei véd the substrate to/fromthe substrate processing section. 13. A
substrate processing apparatus, conprising: 15 a tenperature regul ating
section regulating a tenperature of a substrate to a predeterm ned
tenperature; a tenperature regul ation and7@ransfer nmechani sm having a
substrate placing plate capable of nmoving while regulating the tenperature
of the substratendiert Bé"/'prc&d:ozatke]re‘rbliecﬁbéllei\fﬁ)@raaidJFEo@ﬂggtirélﬁifa@éﬁh g tbfnlg_%n
rate by c ' he rate 2 acin te , move; and a
f?gzgfer segtigﬁiﬁggﬁber¥§ggéﬁagré%bg??ﬁé“ﬁh@¢§&i§%?%fﬁV%ﬁyF#bﬁ?%w@fer
tenperature rel§ufrenngosdnt icoanader fievieaperatioreroegitatina aidk tfaarsf er
mechani sm 14. oHensbabkake MPLESHH A0, ARPAE A Af sl [ oL g glam 13,
further conpri sing: .108 a processing sectron for H%r 0 §
processi Ag of PRECESHINGatEltwHEPEi)n 2U8a t emsetiieusbhutegyl atenberand 7b

transfer nmechachpaidel o¥ebpenifgr 8681 ¥ESsihg f§q§iééééffﬁ”ﬂﬂ%%”b@@%gng. .
processi ng section. _15.. The substra$€ processi ng apparatus as set forth in
e

claim 14, wherein t A SHBYRH Elfel 3 Veltd@ ReRmRIRCYRUGEESPAG S8R R8Mat o
the tenper at ur endegbikbat bmpeaatutreansiel a Fechant S Sidehiver ed g bhg min

[ section. |0
16 "The appar af pa0 LBt 8 UTERCRAh RPRESTRGRBEN £ CRETeGipetand: eosF t he
substrat@ when28Re ard ther temperasect reguletdngesl 4 te 296bssr akguiineinyhe
tenperature regykatifgesgeh-eb ARG DG sheMRERAI UL €4:.2F L 8rsvl\7]t}sst gn%h%ted
thereon is structured to be movable horizontally along a
guide plate 259 by a moving mechanism 260. Thereby, the
temperature regulating plate 225 can get into the heat
15 processing unit (HP) 220a through the communicating port
230, and receives the wafer W which has been heated by the
hot plate 224 in the heat processing unit (HP) 220a from

the 1ift pins 223, carries théKﬂafer‘W into the temperature
regulating unit (CPL) 218a, and regulates the temperature
20 of the wafer Ww.

Althbugh the first heating and temperature regulation
processing unit 210a is explained above, the fourth heating
and temperature regulation processing unit 2104 of the
fourth heating and temperature regulation procegsing unit

25 group 214d has the same structure. Also, the second heating
and temperature regulation processing unit 210b and the
third heating and temperature regulation processing unit
210c have almost the same structure as the first heating
and temperature regulation processing unit 210a, but as

30 shown in FIG. 31 and FIG. 34, they are different in that
‘the shutter members 247a and 247b are provided at both side
faces in the first heating and temperature regulation
processing unit 210a, whereas the shutter member 247a or
247b is provided only at one side face on the transfer device

35 219 side in the second and third heating and temperature
regulation processing units 210b and 210c. TIn this

embodiment, opening and closing motion is performed so that



when the main transfer section receives the substrate fromthe tenperature
regul ati on and transfer nmechanismare different. 15 17. A substrate
processi'ng met hod, conprising the steps of: delivering a substrate froma
main transfer section for transferring the substrate to a delivering
position of a tenperature regulation and t7ransfer section, used for
delivering and receiving the substrate™to/ r onTt he main transfer section
and capabl e of moving 20 freely between the delivering position and a
processing secticdily thearsdfudrtramgentiersulPstTatend cHO@ 480eRS Sidtg @Ret | on
while regul atl ng e LRIMENAL Yhee by I BUDBLEBLE [ R, 8 PIEASI O NEd ¢
tenperature by the tenperatdre regulation an ranster Section;

subj ecti ng t he (GPAnskdBreandubtidat &Vamse theroms opevdegsingelosedédy the

: o, _ t 0 ; t forth
processi ng sectdi@tter H&LES. 21he gubs aa&f%heg GpeRLng 18 %@ib@ﬁm

in claim17, further co i sing_the step of: del’ivering an t he
substrat@ tof f FEMEHRE mEMRPety gggﬁerWQ@E??énoaﬁdOPﬁ’élﬁl@n%‘érC&?Qn@ rag &t i on

and transfer sethitarerviemep! Raabi el anseradi dgeRNEy des censli g Yy Re i ch
are ascendabl e _an descengi bl §4¥del [ ers nd receives the subhstrate to/from
e ﬁh%

the main transf&"<&& PSRPRAeA* {Re p & SCESe8OPEF Py, © Arid Y &PERNS and
receives the swnst rcdios iwmigt mathiert efpertat whe: trtegu Ingdriber samdl tar ansf erd7gect i on

when the pins :QUer, f . 9. trate processing .apparatus,
conprising: a e?#l%\rggﬁs%erttggl%tﬁagt%éeorr%ugﬁs STy iEjné’%teﬁé:‘ls?@bs#‘r%t B%P first

processitAg sectbicoduneit isar fosr @ 1wy & alH&drdlogst doeds iahgudfert, hevheutsstyr at e;
temperature control in the processing solution supplying
units (BARC, CT, and DEV) each for processing the wafer W
about normal temperature can be performed more precisely.

As described above, in this embodiment, a temperature

15 regulating'mechanisn1irlwhich the heat insulating walls 239
and the passages 240 allowing gas exhausted from the bottoms
of the first processing unit groups 213 to flow to the tops
thereof are disposed respectively between the first
processing unit groups 213a, 213b, 213c, 213d and the second

20 processing unit groups 214a, 214b, 21l4c, and 214d. This
temperature regulating mechanism will be explained below
by means of FIG. 38. Incidentally, FIG. 38 is a schematic
sectional view of the first processing unit group 23la in
which the processing solution supplying units, the

25 antireflection filmcoating units (BARC) 216 in this example,
are stacked in a plurality of tiers.

As shown in FIG. 38, a clean air supplying section 241
for supplying clean air the temperature of which is regulated
to the antireflection film coating unit (BARC) group 213a

30 as the first processing unit group in the first processing

"station 203 is disposed at the upper portion of the coating
and developing processing system 201. The clean air
supplying section 241 includes an FFU (a fan filter unit),
a temperature regulating device for regulating the

35 temperature and humidity, and the like, and supplies clean
air, which is obtained by regulating the temperature and
humidity of gas exhausted from the bottom of the



a second processing section for performng a thermal processing of the
substrate; and 15 a sub-transfer section having a delivering position for
del i vé¥ilng and receiving the substrate to/fromt he main transfer section,
for transferring the substrate between the delivering position and the
first processing section and the second processing section; wherein the
first processing section, the second pFocé%%ing section, and the
sub-transfer section are being disposed linearly. 20 20. The apparatus as
set forth in cleaithred,ldamitdne rf idomprdasi imgy Lmjaas(lmc(sj)urg;]muqdhz]?gat hend i r st
rocessi ng sectd ; S r i gn,and the sub-transfer
gect i on and haﬁlﬁmlﬁgﬁeﬁﬁggg?gr%%?%%%ieggénéﬂrlé’@é% ﬁaep%%s sthoos{lroéﬁ e
between the mait® th&n§Per theseprénaaddby heesohing et eicbestdoh.the Tike21. A
peni NS or 8 e e O e g T 1 rat (i
openi ngs .for a deliver Substrate o S
t Iroansf er °sect i W%ﬁdﬁg@géo%agmiWW%‘ﬁ%ﬁf erd S Even ingF3gestl: ttdhd dseatt he

respective operiinrssg:slam:fintgh@ammﬁjmﬁrunﬁﬂedc}@étwtﬂg t&!@pﬁﬁggbéaﬁ@o iaHep and
out of the procgessi i ugh t Qpeni ngs, erein e .processi ng

uni t has: aloprg;%le%sshlré(r%‘gtlig1 ctaltnrc()hrn%fegnlpeﬁfeaﬁfu MY 8 A e eSS ot the
substrate; and 2d Ovemse titeurse coeguipatdces simdy turdnsferowgect Tanthégul ating a
temperature of J&he SwRslr atfet Qrdr Qs &, & ed %ﬁgquré;\it ureﬂ%g;[.haw ng
a delivering position for delivering and receivingtne su_ebs rare n
the firdf nai n"erldndmsr thectieswerad iife resndvd imal mechanism allows the

temperature control’ in the processing solution supplying
units (BARC, CT, and DEV) each for processing the wafer W

about normal temperature to be performed more precisely.
Similarly, as shown in FIG. 31, clean air supplying sections

15 240 and the heat insulating walls 239 are provided
individually between the first processing unit groups 213b,
213c,and2l3dznuithecorrespondingheatingandtemperature
regulation processing unit groups 214b, 21l4c, and 2144.

Next, processing steps in the coating and developing

20 processing system 201 structured as above will be explained.

In the coating and developing processing system 201,
the unprocessed wafer W housed in the cassette C is taken
out by the wafer transfer body 211 of the cassette station
202 and transferred into the temperature regulation

25 processing unit (CPL) 218a in the first heating and
temperature regulation processing unit 210a of the first
processing station 203 to undergo temperature regulation
processing while being mounted on the temperature
regulating plate 225.

30 The wafer W which has undergone the temperature
‘regulation processing in the temperature regulation
processing unit (CPL) 218a is transferred into the
antireflection film coating unit (BARC) 216 in the
antireflection film coating unit (BARC) group 213a by the

35 transfer device 219a.

The wafer W coated with a processing solution for an

antireflection film in the antireflection film coating unit



transfer section through the openings, for transferring the substrate

bet weeathe delivering position and the tenperature regulation and transfer
secti O, and between the processing section and the tenperature regul ation
and transfer section. 15 22. A substrate processing apparatus, conprising:
a processing unit having openings for a dglive[y of the substrate on two
sides; and a first main transfer section fd a second main transfer .
section, disposed to face the resgective openi ngs of the processing unit,
carrying the sUBéRFat é1fnis aranstersedtirteCly despsined wn tretiudatgbnt he

openi ngs, mherg&@cbg@igboggggiqugniQl@%sﬁnatkkr%grng%%%.H%%,§S£§!on for
performng a thernal proce35|£g of the substrate; a second processing
section for perfBPRTFAGYE St Feywht b pPosessians isro watt QiP5 butiche amdnsterl a

sub-transfer seetiiee my% I’t@x@mdﬁhiﬁé@;d)rﬂ&tli@ﬁiaﬁlbteﬂafce?eqeésée%ﬁﬂéig%a%ggfﬁe
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substrate betweéatEhEZEékiteahsgemmeﬂlinﬁoaﬂdahbetspbo&égﬁﬁﬁgﬁnﬁQQBH@W, agd
bet ween the fi ' ' : the seco rogessing section an

t he sub-transfg?bggégfgﬁgha%ggggh é%%ﬁPgFIBngeggPﬂﬁyggﬁiFSﬁPeFﬁ§u§§cond
processi ng sectegrlagandt pdasgh2lbambiieh dectiosrdaherbeiongadilypbsedhe
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U c”a] ca] ca] cajoaj bahtahoa]es] iva} sphea] todtad bala] £va) eakoalcabhoaleal cal ¢
all ca] ca 222 and the gate shutter 221. After the completion of the
15 heat processing, the 1lift pins 223 are raised, and the ring
shutter 222 and the gate shutter 221 are lowered. The wafer

W is then moved away from the hot plate 224 and supported
by the 1lift pins 223.

Thereafter, the temperature regulating plate 225 is
20 inserted again into the heat processing unit (HP) and
receives the wafer Wwhich has undergone the heat processing.
The wafer W is transferred into the temperature regulation
processing unit (CPL) 218a by the temperature regulating
plate 225 to undergo temperature regulation processing.
25 The wafer W which has undergone the temperature
regulation processing in the temperature regulation
processing unit (CPL) 218a is transferred into the resist
film coating unit (CT) 217 in the resist film coating unit
group 213b by the transfer device 219%a, and coated with a
30 resist solution.

The wafer W coated with the resist solution in the
resist film coating unit (CT) 217 is transferred to the
temperature regulation processing unit (CPL) 218b in the
second heating and temperature regulation processing unit

35 210b by the transfer device 219a and mounted on the
temperature regulating plate 225. The wafer W mounted on

the temperature regulating plate 225 is transferred into
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Jcal cal cal cal caf Sal £a} ea] ELPECREEEES] SNZS AL Fur ey
he wafer W which has undergone the temperature

20 regulation processing in the temperature regulation
processing unit (CPL) 218b is transferred to the transfer
unit (STL) 238b arranged at the lowest tier of the second
heating and temperature regulation processing unit group
214b by the transfer device 219a, and then transferred to

25 the transfer unit (STL) 238c in the third heating and
temperature regulation processing unit group 21l4c through
the communicating path 242.

The wafer W transferred to the transfer unit (STL) of
the third heating and temperature regulation processing

30 unitgroup214cjj;transferredtxnthetemperatureregulation
‘processing unit of the heating and temperature regulation
processing unit 210d of the fourth heating and temperature
regulation processing unit group 214d by the transfer device
219b.

35 The wafer W transferred to the temperature regulation
processing unit is transferred into the peripheral aligner

234 by the wafer transfer body 237 in the interface section
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temperature regulation processing unit 218c or 218d out of
the heating and temperature regulation unit 210c or 2104

20 in the second processing unit group 214c or 2144 can be used
as a place for making the wafer W which has not undergone
wafer edge exposure yet wait. In this case, it is
unnecessary to provide the buffer cassette for holding the
wafer W before wafer edge exposure.

25 Thereafter, the wafer W which has undergone exposure
processing by the aligner is transferred from the interface
section 205 into the temperature regulation processing unit
(CPL) 218d of the fourth heating and temperature regulation
processing unit 210d in the fourth heating and temperature

30 regulation processing unit group 214d of the second

' processing station 204 via the wafer transfer body 237, the
buffer cassette 233, and the wafer transfer body 237, and
subjected to temperature regulation processing.

The wafer W which has undergone the temperature

35 regulation processing in the temperature regulation
processing unit (CPL) 218d is transferred to the developing
processingunit(DEV)226:hlthefirstdevelopingprocessing
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transferred to the transfer unit (STL) 238b in the first
processing station 203 through the communicating path 242.

20 The wafer W transferred to the transfer unit {STL) is

transferred to the temperature regulation processing unit
218a of the first heating and temperature regulation
processing unit 210a in the first heating and temperature
regulation processing unit group 214a by the transfer device

25 21%a. The wafer W in the temperature regulation processing
unit 218a is housed in the cassette C by the wafer transfer
body 211 of the cassette station 202. When the inspection
machine 206 is provided, the wafer W in the temperature
regulation processing unit 218a is transferred to the

30 inspection machine 206 by the wafer transfer body 211 of
‘the cassette station 202. In the inspection machine 206,
it is judged whether a pattern width obtained by exposure
and developing processing is appropriate or not by measuring
the thickness of a resist film. The inspected wafer W is

35 housed in the cassette C by the wafer transfer body 211 of
the cassette station 202.

According to the coating and developing processing

it
\i
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10 processing system, temperature control in the solution
processing units (BARC, CT, and DEV) for performing solution
processing for the wafer W can be performed precisely.

Furthermore, according to the coating and developing
processing system in accordance with this embodiment, the
15 heat insulating walls 239 and the passages 240 allowing gas
exhausted from the bottoms of the solution processing unit
groups 213a, 213b, 213c¢c, and 213d to flow to the tops thereof
are disposed between the solution processing unit
groups (the antireflection film coating unit (BARC) group
20 213a, the resist film coating unit (CT) group 213b, the first
developing processing unit group 213c, and the second
developing processing unit group 213d) and the heating and
temperature regulation processing unit groups (the first
to fourth heating and temperature regulation processing
25 unit groups 214a, 214b, 214c, and 214d) in the first and
second processing stations 203 and 204. Thereby, the
passages 240 have the function of heat insulating means,
and thus double heat insulating means are disposed between
the first processing unit group 213 and the second processing
30 unit group 214. As a result, the thermal influence of the
" heat processing units of the heating and temperature
regulation processing units on the solution processing unit
groups can be inhibited, and temperature control in the
solution processing unit groups each for performing
35 solution processing for the wafer W about normal temperature
can be performed very précisely.

Next, a fifth embodiment of the present invention will



10nH 10nH 10mH (>10%H& () - e @ 10%u& ()--7U7788>9Q v; wb~_@ 1

T yi #1R%& () -p/! " yi #10%& ()-p/!. yi #10%

573 yi #109&' () -p/ ! 3" yi #109%&' () - p/ ! eyi #1O0U@NANE () - p/ v; Qr<V=>>>>>WXNVB7
1! 10nY 10nv

10MY& S>MLO%NYE ()-! yi #10% f& ()-p/! yi#19%-. = & ()-p/ ! p yi #10%& ()-p/! yi
#10@& & ()-pl/>>>>>@@<MB7 1 ! & (1-2(1 S@10% () - nﬁO%E&
10! . f#lO%Mu& -2V Af#10Y% 2! AL #10%c

' () - Y@@ BBCCu ( FEPL fluned‘?&y%%m Se%ef‘#’l &é@&gé)t% H1096cs ¥} é

T #10%90& () - 2 A 0PAGR (4)1- ket 80 wXWE' éthUDdEaEa‘:E@EDlE# E&Iﬁf‘d@eﬂoplng

1068 5. 10068 (- 15 VLT JE ot 13,032 bgdiment of the present

invention, FIG. 39 is a plan view, and FIG. 40 is a front

5 view. FIG. 41 is a sectional view taken along the line A-A’
in FIG. 39, showing the positional relationship in the
X~-direction between the first processing unit group 213a,
thesecondprocessingunitgroup214a,andthechemicaltower
215a.

10 This embodiment is different from the aforesaid fourth
embodiment in terms- of structure in the placement of the
chemical tower for storing the processing solution and in
that the number of the heating and temperature regulation
processing device placed between two transfer devices 219a

15 and 219b is one. The fifth embodiment will be explained
below, but the explanation of the same structure as in the
fourth embodiment will be partially omitted. Moreover, the
same numerals and symbols will be used to designate the same
components as those in the fourth embodiment.

20 As shown in Fig. 39, this coating and developing
processing system 201 has structure in which the same
cassette station 202 as in the fourth embodiment, a first
processing station 208 in which various kinds of processing
units each for performing predetermined processing for the

25 wafers W one by one in coating and developing processing
steps are multi-tiered, a second processing station 209
disposed adjacent to the first processing station, and the
interface section 205 for transferring the wafer W from/to
an aligner (not illustrated) disposed adjacent the second

30 processing station 209 are integrally connected. Coating

~processing of applying an antireflection film and a resist
film on the wafer W is mainly performed in the first

processing station 208, and developing processing of the
exposed resist film is performed in the second processing

35 stétion 209.

The cassette station 202 has the same structure as in

the fourth embodiment, so that the explanation thereof will
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station 208, as first processing unit groups for performing

solution processing, the antireflection film coating unit
5 (BARC) group 213a and the resist film coating unit (CT) group '
213b are provided at the front. In the antireflection film
coating unit (BARC) group 213a, the antireflection film
coating units (BARC) 216 for performing coating processing
for the wafer W about normal temperature are stacked in three
10 tiers in the Z-axis direction. 1In the resist film coating
unit (CT) group 213b, resist film coating units (CT) 217
for performing coating processing for the wafer W about
normal temperature are stacked in three tiers in the Z-
axis direction. Moreover, chemical towers 215a and 215b are
15 disposed respectively adjacent to the antireflection film
coating unif (BARC) group 213a and the resist film coating
unit (CT) group 213b. The chemical tower 215a stores an
antireflection film material as a processing solution to
be supplied to the antireflection film coating units (BARC)
20 216, and the chemical tower 215b stores a resist material
as a processing solution to be supplied to the resist film
coating units (CT) 217.
At the back of the first processing station 208, the
first heating and temperature regulation processing unit
25 group 214a and the second heating and temperature regulation
processing unit group 214b are arranged as the second
processing unit groups with the transfer device 219a between
them. The first heating and temperature regulation
processing unit group 214a and the second heating and
30 temperature regulation processing unit group 214b are
‘arranged respectively adjacent to the chemical towers 215a
and 215b. 1In the first heating and temperature regulation
processing unit group 214a, the first heating and
temperature regulation processing units 210a are stacked
35 in eight tiers in the Z-axis direction. In the second
heating and temperature regulation processing unit group
214b, the second heating and temperature regulation

SR
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As shown in FIG. 41, the first heating and temperature

10 regulation processing unit group 214a is structured by
stacking the first heating and temperature regulation
processingunits 210a inmultiple tiers. Incidentally, FIG.
41 is a sectional view taken along the line A-A’ in FIG.
39, showing the positional relationship between the first

15 processing unit group 213a, the chemical tower 215a, and
the second processing unit group 214a along the X-direction."
As shown in FIG. 39 and FIG. 41, the first heating and
temperature regulation processing unit group 21l4a as the
second processing unit group is structured by stacking the

20 first heating and temperature regulation procesSing units
210a in eight tiers, and the temperature regulation
processing unit (CPL) 218a out of the heat processing unit
(HP) 220a and the temperature regulation processing unit
(CPL) 218a is positioned on the side of the chemical tower

25 215a as a processing solution supplying section in each of
the first heating and temperature regulation processing
units 210a. The antireflection filmcoating unit group 213a
as the first processing unit group is disposed adjacent to
the chemical tower 215a. Similarly, the second heating and

30 temperature regulation processing unit group 214b is

~ structured by stacking the second heating and temperature
regulation processing units 210b in eight tiers, and the
temperature regulation processing unit (CPL) 218b out of
the heat processing unit (HP) 220b and the temperature

35 regulation processing unit (CPL) 218b is positioned on the
side of the chemical tower 215b as a processing solution

supplying section in each Qf the second heating and
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#10%Kk& ()-@! # f,#Avoppd'the @rtical transfer-type transfer device 219a, -
the antireflection £ilm coating unit (BARC) group 213a, the

resist film coating unit (CT) group 213b, the first and
second heating and temperature regulation processing unit
10 groups 214a and 214b are arranged. The structures of the
transfer device 219a, the antireflection film coating unit
(BARC) group 213a, the resist film coating unit (CT) group
213b, and the first heating and temperature regulation
processing unit group 214a in the first processing station
15 208 are the same as those in the first processing station
203 in the aforesaid fourth embodiment, so that the derailed
explanation thereof will be omitted. The second heating and
temperature regulation processing unit group 214b in this
embodiment is different from the second heating and
20” temperature regulation processing unit group 214b in the
aforesaid fourth embodiment in terms of structure in that
the shutter members 247a and 247b are provided at both side
faces and in that the transfer unit (STL) is not provided.
In this embodiment, the wafer W can be transferred between
25 the first processing station 208 and the second processing
station 209 whichwill be described later via the temperature
regulation processing unit 218b of each of the second heating
and temperature regulation processing units 210b in the
second heating and temperature regulation processing unit
30 group 214b. Therefore, the shutter members 247a and 247b
~are provided at both side faces of each temperature
regulation processing unit 218b.

Meanwhile, as shown in FIG. 39 and FIG. 40, in the second
processing station 209, similarly to the first processing

35 station 208, as the first processing unit groups for
performing solution processing for the wafer W about normal

temperature, the first developing processing unit group
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At the back of the second processing station 209, the

third heating and temperature regulation processing unit
group 214c as the second processing unit group is disposed

15 to face the second heating and temperature regulation
processing unit group 210b with the transfer device 219b
between them. The third heating and temperature regulation
processing unit group 214c is disposed adjacent to the
chemical tower 215c¢, and structured by stacking the third

20 heating and temperature regulation processing units 210c
in eight tiers the Z-axis direction.

In each of the third heating and temperature regulation
processing units 210c, the temperature regulation
processing unit (CPL) 218c for performing temperature

25 regulation processing for the wafer W and the heat processing
unit (HP) 220c for performing heat processing are disposed
adjacent to each other and integrated. As shown in FIG. 39,
the temperature regulation processing unit (CPL) 218c out
of the temperature regulation processing unit (CPL) 218c

30 and the heat processing unit (HP) 220c¢ of each of all the
'stackedthirdheatingandtemperatureregulationprocessing'
units 210c is positioned on the side of the chemical tower
215c as a processing solution supplying section. The second
developing processing unit (DEV) group 213d as the first

35 processing unit group is disposed adjacent to this chemical
tower 215c.

Around the vertical transfer-type transfer device 219D,
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the first developing processing unit group 213c¢, the second
developing processing unit group 213d, the second and third
heating and temperature regulation processing unit groups
214b and 214c are arranged. In this case, the second heating
5 and temperature regulation processing unit group 214b can
cope with all of heat processing or temperature regulation
processing before or after the formation of a coating film
on the wafer, and heat processing or temperature regulation
processing before or after developing processing. The
10 transfer of the wafer W between the second heating and
temperature regulation processing unit group 214b and the
third heating and temperature regulation processing unit
group 214, the transfer of the wafer W between the second
heating and temperature regulation processing unit group
15 214b and the first or the second developing processing unit
(DEV) group 213c or 213d, and the transfer of the wafer W
between the third heating and temperature regulation
processing unit group 214c and the first or the second
deﬁeloping processing unit (DEV) group 213c or 2134 are
20 performed by the transfer device 219b. The wafer W is
delivered from/to the second and the third heating and
temperature regulation processing unit group 214b and 21l4c
to/from the transfer device 219b respectively wvia the
shutter members 247b and 247a which are provided in the
25 temperature regulation processing units 218b and 218c.
Also, the wafer W is delivered from/to the temperature
regulation processing units 218b of the third heating and
temperature regulation processing units 210c¢ to/from the
wafer transfer body 237 via the shutter member 247b of the
30 temperature regulation processing unit 218c.

The interface section 205 has the same structure as
the interface section 205 in the aforesaid fourth embodiment,
so that the explanation thereof will be omitted.

Furthermore, as shown in FIG. 39 and FIG. 41, in the

35 coating and developing processing system 201, the chemical
towers 215 (215a, 215b, and 215c) are disposed between the

first processing unit groups 213 (the antireflection film
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5 (the first heating and temperature regulation processing

unit group 214a, the second heating and temperature
regﬁlationprocessingunitgroup214b,andthethirdheating
and temperature regulation processing unit group 214c)
respectively in the first processing station 208 and the
10 second proéessing station 209, and in addition, the heat
insulating walls 239 and the passages 240 allowing gas
exhausted from the bottoms of the first processing unit
groups 213 to flow to the tops thereof are disposed between
thechemicaltowers215andthesecondprocessingunitgroups
15 214. The passage 240 and the heat insulating wall 239
provided adjacent to the chemical tower 215b function as
a temperature regulating mechanism and a heat insulating
means for two first processing unit groups 213b and 213c
corresponding to one second processing unit group 214b. In
20 this embodiment, similarly to the aforesaid fourth
embodiment, a clean air supplying section for supplying
clean air the temperature of which is regulated to the first
processing unit groups from above is disposed at the upper
portion of the coating and developing processing system.
25 The clean air supplying section includes an FFU (a fan filter
unit), a temperature regulating device for regulating the
temperature and humidity, and the like, and supplies clean
air, which is obtained by regulating the temperature and
humidity of gas exhausted from the bottoms of the first
30 processing unit groups and flowing in through the passage
-240 allowing the gas to flow to the tops thereof and by
removing particles and the like from the gas, to the first
processing units. Also in this embodiment, likewise with
the aforesaid fourth embodiment, temperature control in the
35 processing solution supplying units (BARC, CT, and DEV) for
processing the wafer W about normal temperature can be

performed precisely by providing temperature regulating
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passages 240 between the second processing unit groups 214

and the chemical towers 215. As a result, temperature

control in the solution processing unit groups each for
10 performing solution processing for the wafer W about normal

temperature can be performed very precisely, and the

processing solutions stored in the chemical towers 215 do

not easily receive a thermal influence from the heat

processing units 220, thereby facilitating the temperature
15 regulation of the processing solution.

As shown in FIG. 40, in the aforesaid antireflection
film coating unit (BARC) group 213a, the antireflection film
coating units (BARC) 216 each for performing antireflection
film coating processing for the wafer W by coating the wafer

20 W with an antireflection f£ilm while the wafer W is mounted
on a spin chuck in a cup are stacked in three tiers. In the
resist film coating unit group 213b, the resist film coating
uhits (CT) each for performing resist f£ilm coating
processing for the wafer W by coating the wafer W with a

25 resist solution while the wafer W is mounted on a spin chuck
in a cup are stacked in three tiers. In the first developing
processing unit group 213¢, the developing processing units
(DEV) 226 each for performing developing processing for the
wafer W by supplying a developing solution while the wafer

30 W is mounted on a spin chuck in a cup are stacked in the
‘upper two tiers. Similarly, in the second developing
processing unit group 213d, the developing processing units

- (DEV) 226 each for performing developing processing for the
wafer W by supplying the developing solution while the wafer

35 W is mounted on a spin chuck in a cup are stacked in the
upper two tiers.

In each of the first, second, and third heating and
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performing temperature regulation processing for the wafer

W are disposed adjacent to each other and integrated are

stacked in eight tiers, and as described above, the shutter

members 247a and 247b are provided on side faces of each

10 temperature regulation processing unit. The structure of

the heating and temperature regulation processing unit 210

in this embodiment is the same as in the aforesaid fourth

embodiment, and thus the explanation thereof is omitted.

The structures of the transfer devices 219a and 219b

15 are the same as those of the transfer devices 219a and 219b

in the aforesaid fourth embodiment, and thus the explanation
thereof is omitted.

Next, processing steps in the coating and developing

processing system 201 structured as above will be explained.
20 Operationé in the heating and temperature regulation

processing unit are the same as in the aforesaid fourth

embodiment, and thus the explanation thereof is omitted.

In the coating and developing processing system 201,
the unprocessed wafer W housed in the cassette C is taken

25 out by the wafer transfer body 211 of the cassette station
202 and transferred into the temperature regulation
processing unit (CPL) 218a in the first heating and
temperature regulation processing unit 210a of the first
processing station 208 to undergo temperature regulation

30 processing while being mounted on the temperature
‘regulating plate 225.

The wafer W which has undergone the temperature
regulation processing in the temperature regulation
processing unit (CPL) 218a is transferred into the

35 antireflection film coating unit (BARC) 216 in the
antireflection film coating unit (BARC) group 213a by the

transfer device 219a, and coated with a processing solution
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The wafer W coated with the processing solution for

the antireflection film in the antireflection film coating
unit (BARC) 216 is transferred into the temperature

5 regulation processing unit (CPL) 218a of the first heating
and temperature regulation processing unit 210a by the |
transfer device 219a and mounted on the temperature
regulating plate 225. The wafer W mounted on the
temperature regulating plate 225 is transferred into the

10 heat processing unit (HP) 220a to be subjected to heat
processing. )

Thereafter, the wafer W is transferred into the
temperature regulation processing unit (CPL) 218a to be
subjected to temperature regulation processing.

15 The wafer W which has undergone the temperature
regulation processing in the temperature regulation
processing unit (CPL) 218a is transferred into the resist
film coating unit (CT) 217 in the resist film coating unit
group 213b by the transfer device 219a, and coated with a

20 resist solution. '

The wafer W coated with the resist solution in the
regist film coating unit (CT) 217 is transferred to the
temperature regulation processing unit (CPL) 218b of thé.
second heating and temperature regulation processing unit

25 210b by the transfer device 219%9a. The wafer W is then
transferred into the heat processing unit (HP) 220b and
subjected to heat processing.

Theréafter, the wafer W is transferred into the
temperature regulation processing unit (CPL) 218b to

30 undergo temperature regulation processing. The wafer W

" which has undergone the temperature regulation processing
in the temperature regulation processing unit (CPL) 218b
is transferred to the temperature regulation processing
unit 218c of the heating and temperature regulation

35 processing unit 210c in the third heating and temperature
regulation processing unit group 214c by the transfer device
219b. ,
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The wafer W which has undergone the wafer edge exposure

is transfefred to the buffer cassette 233 by the wafer
transfer body 237, and temporarily held or transferred to
the aligner (not illustrated) via the wafer transfer body
237, the pre-exposure temperature regulating unit (not

10 illustrated) and the wafer transfer body 237.

Thereafter, the wafer W which has undergone exposure
processing by the aligner is transferred from the interface
section 205 into the temperature regulation processing unit
(CPL) 218c of the third heating and temperature regulation

15 processing unit 210c in the third heating and temperature
regulation processing unit group 214c of the second
processing station 209 via the wafer transfer body 237, the
buffer cassette 233, and the wafer transfer body 237, and
subjected to temperature regulation processing.

20 The wafer W which has undergone the temperature
regulation processing in the temperature regulation
processing unit (CPL) 218c is transferred to the developing
processing unit (DEV) 226 in the first developing processing
unit group 213c or the second developing processing unit

25 group 213d by the transfer device 219b, and subjected to
developing processing.

The wafer W which has undergone the developing
processing in the developing processing unit (DEV) 226 is
transferred into the heat processing unit (HP) 220b adjacent

30 to the temperature regulation processing unit (CPL) 218b,

" for example, via the temperature regulation processing unit
(CPL) 218b of the heating and temperature regulation
processing unit 210b in the second heating and temperature
regulation processing unit group 214b by the transfer device

35 219b, and subjected to heat processing.

The wafer W which has undergone the heat processing
in the heat processing unit (HP) 220b is transferred to the
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processing unit 218a is housed in the cassette C by the wafer
transfer body 211 of the cassette station 202.
According to the coating and developing processing

10 system in accordance with this embodiment structured as
- above, the chemical tower as a solution supplying section

is disposed adjacent to each of the solution processing units
(BARC, CT, and DEV), heating and temperature processing
units are disposed adjacent to the chemical tower, and the

15 temperature processing unit (CPL) of each of the heating
and temperature regulation processing units is disposed on
the chemical tower side, whereby the chemical tower is
positioned between the heat processing units of the heating
and temperature regulation processing units and the

20 solution processing units. As a result, the thermal
influence of the heat processing units on the solution
processing unit side can be greatly reduced, and temperature
control in the solution processing units (BARC, CT, and DEV) -
each for performing solution processing for the wafer W can

25 be performed precisely.

Moreover, according to the coating and developing
processing system in accordance with this embodiment, the
heat insulating walls 239 and the passages 240 allowing gas
exhausted from the bottoms of the solution processing unit

30 groups 213a, 2213b, 213c, and 214d to flow to the tops thereof
‘are disposed between the solution processing unit groups
(the antireflection film coating unit (BARC) group 213a,
the resist film coating unit (CT) group 213b, the first
developing processing unit (DEV) group 213c, and the second
35 developing processing unit (DEV) group 213d) and the heating
- and temperature regulation processing unit groups (the
first to third heating and temperature regulation
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normal temperature can be performed very precisely.

A sixth embodiment of the present invention will be

explained below with reference to FIG. 42 to FIG. 44. FIG.

10 42 to FIG. 44 are diagrams showing a coating and developing
processing system according to an embodiment of the present
invention, FIG. 42 is a plan view, FIG. 43 is a front view,
and FIG. 44 is a sectional view taken along the line B-
B’ in FIG. 42, showing the positional relationship in the

15 X-direction between a first processing unit group 213e and
the second processing unit group 214a.

This embodiment is different from the aforesaid fourth
embodiment in terms of structure in the positions of the
chemical towers for housing the processing solution, and

20 in that the number of the transfer devices and the heating
and temperature regulation processing units is smaller and
the antireflection £ilm coating units (BARC) and the resist
film coating units (CT) are stacked on top of one another.
Compared with the fourth and fifth embodiments, the whole

25 system is downsized in this embodiment.

Although the sixth embodiment will be explained below,
the explanation of the same structure as in the fourth
embodiment will be partially omitted. The same structure
as in the fourth embodiment will be explained with the same

30 numerals and symbols as those in the fourth embodiment.

As shown in Fig. 42, this coating and developing
processing system 201 has structure in which the same
cassette station 202 as in the fourth embodiment, a first
processing station 245 in which various kinds of processing

35 units each for performing predetermined processing for the
wafers W one by one in coating and developing processing
steps are multi-tiered, a second processing station 246
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disposed adjacent to the first processing station, and the
interface section 205 for receiving and sending the wafer
W from/to an aligner (not illustrated) disposed adjacent
the second processing station 246 are integrally connected.
Coating processing of applying an antireflection film and
a resist film on the wafer W is mainly performed in the first
processing station 245, and developing processing of the
exposed resist film is performed in the second processing
station 246. In the almost central portion of the coating
and developing processing system 201, the transfer device
219 is disposed and used for transferring the wafer W under
processing in the first processing station 245 and the second
processing station 246.

The cassette station 202 has almost the same structure
as in the fourth embodiment, so that only different portions
will be explained. As shown in Fig. 43, the chemical tower
215b for storing a resist film material as a processing
solution to be supplied to the resist film coating units
(CT) 217 which will be described later is disposed at the
bottom of the cassette station 202.

As shown in FIG. 42 and FIG. 43, in the first processing
station 245, as the first processing unit group for
performing solution processing, the antireflection film and
resist film coating unit (BARC) group 213e is provided at
the front. In the antireflection film and resist film
coating unit (BARC) group 213e, the antireflection film
coating units (BARC) 216 and the reSist film coating units
(CT)217eachforperformingcoatingprocessingforthewafer
W about normal temperature are stacked both in two tiers
in the Z-axis direction. Moreover, the chemical tower 215a

"1s disposed adjacent to the antireflection film and resist

film coating unit (BARC) group 213e. The chemical tower
215a stores an antireflection film material as a processing
solution to be supplied to the antireflection film coating
units (BARC) 216.

At the back of the first processing station 245, the

first heating and temperature regulation processing unit

~
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processing unit (CPL) 218a for performing temperature
regulationprocessingforthemmferVVandtheheatprocessing

10 unit (HP) 220a for performing heat processing are disposed
adjacent to each other and integrated.

As shown in FIG. 44, the first heating and temperature
regulation processing unit group 214a is structured by
stacking the first heating and temperature regulation

15 processing units 210a in twelve tiers. Incidentally, FIG.
44 is a sectional view taken along the line B-B’ in FIC.
42, showing the positional relationship between the first
processing unit group 213e, the second processing unit group
214a, and the chemical tower 215a along the X-direction.
20 As shown in FIG. 42 and FIG. 44, the first heating and
temperature regulation processing unit group 214a is
structured by stacking the first heating and temperature
regulation processing units 210a in twelve tiers, and
disposed adjacent to the chemical tower 215a. In each of
25 the first heating and temperature regulation processing
units 210a of the first heating and temperature regulation
processing unit group 214a, the temperature regulation
processing unit (CPL) 218a out of the heat processing unit
(HP) 220a and the temperature regulation processing unit
30 (CPL) 218a is positioned on the chemical tower 215a side.
‘The antireflection film and resist film coating unit group
(CT) 213e is disposed adjacent to the chemical tower 215a.

Meanwhile, as shown in FIG. 42 and FIG. 43, in the second

processing station 246, as the first processing unit group
35 for performing solution processing for the wafer W about
normal temperature, a developing processing unit group 213f

is disposed at the front. In+the developing processing unit
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group 213f, the developing processing units (DEV) 226 are
stacked in four tiers in the Z-axis direction. Moreover,
the chemical tower 215c¢ is disposed adjacent to the
developijm;processing“unit group 213f. This chemical tower
5 215c stores a developing solution as a processing solution
to be supplied to the developing processing units (DEV) 226.
At the back of the second processing station 246, the
second heating and temperature regulation processing unit
group 214b is disposed adjacent to the chemical tower 215c,
10 and structured by stacking the second heating and
temperature regulation processing units 210b in twelve
tiers in the Z-axis direction. In each of the second heating
and temperature regulation processing units 210b of the
second heating and temperature regulation processing unit
15 group 214b, the temperature regulation processing unit
(CPL) 218b out of the heat processing unit (HP) 220b and
the temperature regulation processing unit (CPL) 218b is
positioned on the chemical tower 215¢ side. The developing
processing unit (DEV) group 213f is disposed adjacent to
20 the chemical tower 215c¢c.

- Around the vertical transfer-type transfer device 219,
the antireflection film and resist film coating unit (CT)
group 213e, the developing processing unit group 213f, the
first and second heating and temperature regulation

25 processing unit groups 214a and 214b are arranged. The
transfer of the wafer W between respective unit groups is
performed by the transfer device 219. The delivery of the
wafer W from/to the first heating and temperature regulation
processing unit group 214a to/from the wafer transfer body

30 211, the delivery of wafer W from/to the second heating and
"temperature regulation processing unit group 214b to/from
the wafer transfer body 237, and the delivery of the wafer
W from/to the first or the second heating and temperature
regulation processing unit group 214a or 214b to/from the

35 transfer device 219 are performed via the shutter members
247a and 247b provided on both side faces of the temperature

regulation processing unit 218a or 218b of each of the

DR o oA
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0% - &f() y#lO%E@&t(FrfuRﬁO%hﬁE(mhe antlre lection film and resist film
coating unit (CT) group 213e and the developing processing

unit group 213f) and the second processing unit groups 214

(the first heating and temperature regulation processing
unit group 214a and the second heating and temperature
15 regulation processing unit group 214b) respectively, and
in addition, the heat insulating walls 239 and the passages
240 allowing gas exhausted from the bottoms of the first
processing unit groups 213 to flow to the tops thereof are
disposed between the chemical towers 215 and the second
20 processing unit groups 214. 1In this embodiment, similarly
to the aforesaid fourth embodiment, a clean air supplying
section for supplying clean air the temperature of which
is regulated to the first processing unit groups from above
is disposed at the upper portion of the coating and
25 developing processing system. The clean air supplying
section includes an FFU (a fan filter unit), a temperature
regulating device for regulating the temperature and
humidity, and the_like, and supplies clean air, which is
obtained by regulating the temperature and humidity of gas
30 which has flowed in through the passages 240 allowing the
‘gas exhausted from the bottoms of the first processing unit
groups to flow to the tops thereof and removing particles
and the like from the gas, to the first processing unit groups
through a passage 243. Also in this embodiment, likewise
35 with the aforesaid fourth embodiment, temperature control
in the processing solution supplying units (BARC, CT, and

DEV) for processing the wafer W about normal temperature



10G 10G 10P10%&' () - @ y2#10%%' () - ! y2#10% . .

; & () o THLOUBGK () - ! *#10%7& () - 09@} [ 9PE: ! | " #10%EXEXE () - 3! " #1094 TAT& (?-
3V #10% | & ()-3! #10%| E| & () -310%4| & () - 10%4| & () - (K6! ZX6PE: ! | * #10%4| 4| & (
) -3 T#1092| 2| & () -3! T#1092| 2| & () -3 #10%! .
&f()-3!‘#109@@@}&f()-3!‘#10%4|4|&f()-3)*+,-4r$}!#109&-&f()-310%E&f()-10%€&

m 10 10
g%||' #H£96|£!() 3 #10%7|7|&'() 3_ewlU3r S1!! T #10%G&' () - 3! #10%00&' () - 3! " #1
0%EE& ()- 3! #1609 & peyioFrevchyeCisml ‘Y#M%Pr&v(l)d-l\?@] Feampgrature
10%r& () - 10%”&rébulbﬁ%ﬁé ﬁkm%@%ﬁ%m&)inl%@ﬁc%OQ@ eat 1nsulqt ng walls | o
10bb! " #10@®b&f V7||#10%f&.'é9]0 #10@@u&f()-'#10 a&' ()-! KK& (
) -1 #10%m®& () - é La %6) aﬁ?ﬁﬁﬁf fa ing gas exhausted from the
10f f 1 8S#10%6 f &HOLLIIRYDE Che ! ﬁﬁﬂﬂ%px&c(éssl\ilﬁdih@l%éxéréhpy( 2199 Doty MPL
10f ! #109%& () - 3L #10%&K %) %ﬁ& WPP& () -3 #10%&' ()-3109% ()- @ 10%&' () -1 wU3M?1
#109%&' ( 3'#16@% éﬁp % )- 3 #109%&' () - 3! #109%&' () - 3! #109&' () - 3uSl! #1098
B& () - 3' #109BB& () - st SDYBBLILN) FBG 10488 {1) -t CoB& eSrimd 26 1@ eFQeb#@akd 1!
BB 10BB! " #10 has!
#1#20%38&' ()-3! #}%%B&' ¢ resmtm%éﬁ“ P25 pfodas ()BA§C%u§Efu€ #1065 3&"0) - 1 x9

#10%0U&' () - gloentiref ectlon film coating units (BARC) 216 each for
performing antireflection film coating processing for the
10 wafer W by coating the wafer W with an antireflection film

while the wafer W is mounted on a spin chuck in a cup and

two resist film coating units (CT) 217 each for performing
resist coating processing for the wafer W by coating the
wafer W with a resist solution while the wafer W is mounted
15 on a spin chuck in a cup are stacked vertically. 1In the
developing processing unit group 213f, the developing
processing units (DEV) 226 each for performing developing
processing for the wafer Wby supplying a developing solution
while the wafer W is mounted on a spin chuck in a cup are
20 stacked in four tiers.

In each of the first and second heating and temperature
regulation processing unit groups 214a and 214b, the heating
and temperature regulation processing units 210 in each of
which the heat processing unit (HP) 220 for performing heat

25 processing for the wafer W and the temperature regulation
processing unit (CPL) 218 for performing temperature
regulation processing for the wafer W are disposed adjacent
to each other and integrated are stacked in twelve tiers.
The shutter members 247a and 247b are provided on side faces

30 of the temperature regulation processing unit of each of
‘the heating and temperature regulation processingunits 210.
The structure of the heating and temperature regulation
processing unit 210 in this embodiment is the same as in
the aforesaid fourth embodiment, and thus the explanation

35 thereof is omitted.

The structure of the transfer devicde 219 is the same

as those of the transfer devices 219%9a and 219b in the
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thereof is omitted.
Next, processing steps in the coating and developing
processing system 201 structured as above will be explained_.
S Operations in the heqting and temperature regulation
pfocessing unit are the same as in the aforesaid fourth
embodiment, and thus the explanation thereof is omitted.
In the coating and developing processing system 201,
the unprocessed wafer W housed in the cassette C is taken
10 out by the wafer transfer body 211 of the cassette station
202 and transferred into the temperature regulation
processing unit (CPL) 218a in the first heating and
temperature regulation processing unit 210a of the first
processing station 245 to undergo temperature regulation
15 processing while being mounted on the temperature
regulating plate 225. ' _
The wafer W which has undergone the temperature
regulation processing in the temperature regulation
o processing unit (CPL) 218a is transferred into the
20 antireflection film coating unit (BARC) 216 in the
| antireflection film and resist £ilm coating unit (CT) group
213e by the transfer device 219, and coated with a processing
solution for an antireflection film.
The wafer W coated with the processing solution for
25 the antireflection film in the antireflection film coating
unit (BARC) 216 is transferred into the temperature
regulation processing unit (CPL) 218a of the first heating
and temperature regulation processing unit 210a by the
transfer device 219 and mounted on the temperature
30 regulating plate 225. The wafer W mounted on the
‘temperature regulating plate 225 is transferred into the
heat processing unit (HP) 220a and subjected to heat
processing.
Thereafter, the wafer W is transferred into the
35 temperature regulation processing unit (CPL) 218a to
undergo temperatgre regulation processing.

The wafer W which has undergone the temperature
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regulation processing in the temperature regulation

processing unit (CPL) 218a is transferred into the resist

film coating unit (CT) 217 in the antireflection film and

resist film coating unit group Zl3e by the transfer device
5 219, and coated with a resist solution.

The wafer W coated with the resist solution in the
resist film coating unit (CT) 217 is transferred into the
temperature regulation processing unit (CPL) 218b of thé
second heating and temperature regulation processing unit

10 210b by the transfer device 219. The wafer W is then
transferred into the heat processing unit (HP) 220b and
subjected to heat processing.

Thereafter, the wafer W is transferred into the
temperature regulation processing unit (CPL) 218b to

15 undergo temperature regulation processing. The wafer W
which has undergone the temperature regulation processing
in the temperature regulation processing unit (CPL) 218b
is transferred into the peripheral aligner 234 by the wafer
transfer body 237 in the interface section 205 and subjected .

20 to wafer edge exposure.

The wafer W which has undergone the wafer edge exposure
is transferred to the buffer cassette 233 by the wafer
transfer body 237, and temporarily held or transferred to
the aligner (not illustrated) via the wafer transfer body

25 237, the pre-exposure temperature regulating unit (not
illustrated) and the wafer transfer body 237.

Thereafter, the wafer W which has undergone exposure
processing by the aligner is transferred from the interface
section 205 into the temperature regulation processing unit

30 (CPL) 218b of the second heating and.temperature regulation
processing unit 210b in the second heating and temperature
regulation processing unit group 214b of the second
processing station 246 via the wafer transfer body 237, the
buffer cassette 233, and the wafer transfer body 237, and

35 subjected to temperature regulation processing.

The wafer W which has undergone the temperature

regulation processing in the temperature regulation

oL
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' housed in the cassette C by the wafer transfer body 211 of
the cassette station 202.
According to the coating and developing processing
20 system in accordance with this embodiment structured as
above, the chemical tower as a solution supplying section
is disposed adjacent to each of the solution processing units
(BARC, CT, and DEV), heating and temperature processing
units are disposed adjacent to the chemical tower, and the
25 temperature processing unit (CPL) of each of the heating
and temperature regulation processing units is disposed on
the chemical tower side, whereby the temperature regulation
processing units and the chemical tower are positioned
between the heat processing units of the heating and
30 temperature regulation processing units and the solution
‘processing units. As aresult, the thermal influence of the
heat processing units on the solution processing unit side
can be greatly reduced, and temperature control in the
solution processing units (BARC, CT, and DEV) each for
35 performing solution processing for the wafer W can be
performed precisely in this coating and developing

processing system. ,
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heating and temperature regulation processing unit groups
10 (the first and second heating and temperature regulation
processing unit group 214a and 214b) respectively.
Consequently, the thermal influence of the heat processing.
units of the heating and temperature regulation processing
units on the solution processing unit groups can be prevented,
15 and temperature control in the solution processing unit
groups each for performing solution processing for the wafer
W about normal temperature can be performed very precisely.
Moreover, the passage 240 has a kind of heat insulating means,
and hence structure with double heat insulating means is
20 given by providing the heat insulating walls 239 and the
passages 240 between the second processing unit groups 214
and the chemical towers 215. As a result, the processing
solutions stored in the chemical towers 215 do not easily
receive a thermal influence from the heat processing units
25 220, thereby facilitating the temperature regulation.
Although the aforesaid embodiments are explained with
the examples in which the wafer W is used as a substrate,
the present invention can be applied to other substrates
such as an LCD substrate.
30 It should be noted that the present invention is not
‘limited to the embodiments explained above.
Although three thermal processing systemunit sections
(G3 to G5), two main wafer transfer sections (Al, A2), two
coating system unit sections (Gl and G2) are provided in
35 the aforesaid first embodiment, four thermal processing
system unit sections, three main wafer transfer sections,

and three coating system unjit sections, for example, may
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Moreover, it is possible to add more sections as required.

In the thermal processing unit shown in FIG. 11 and

5 FIG. 12, it is suitable that a shielding plate 93 shown by
the dashed line for inhibiting mutual thermal interference
is provided between the temperature regulation and transfer
device C and the thermal processing device H, and that this
shielding plate 93 is opened and closed by sliding the

10 shielding plate 93 itself at the time of transfer by the
temperature regulation and transfer device C.

Further, the present invention can be applied not only
to the semiconductor wafer but also to a glass substrate
used for a liquid crystal display device and the like.

15 Furthermore, the present invention can be applied not
only to the resist coating and developing system but also
other systems such as an SOD (Spin on Dielectric) processing
system for forming a layer insulating film on a substrate,
and the like. The SOD processing system includes a coating

20 unit for coating the substrate with a layer insulating film
material and a heating and temperature regulation
processing unit for heating the substrate coated with the
insulating film material and regulating the temperature of
this substrate. This heating and temperature regulation

25 processing unit has a heat processing unit and a temperature
regulation processing unit provided adjacent thereto
likewise with the heating and temperature regulation
processing unit in the aforesaid embodiments. The heat
processing unit in the SOD processing system has a hot plate

30 capable of regulating its set temperature at 200C to 470C.
"It is very effective to dispose the coating unit and the
heating and temperature regulation processing unit so that
the temperature regulation processing unit is disposed on
the coating unit side as in the present invention in such

35 a system having the unit for performing high-temperature
processing and the coating unit as a solution processing

unit. Alternatively, it is.very effective to dispose a
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The disclosure of Japanese Patent Application
10 No.11-296395 filed October 19, 1999 including specification,
drawings and claims are herein incorporated by reference
in its entirety.
Although only some exemplary embodiments of this
invention have been described in detail above, those skilled
15 -in the art will readily‘appreciated.that.manylnodifications
are possible in the exemplary embodiments without
materially departing from the novel teachings and
advantages of this invention. Accordingly, all such
modifications are intended to be included within the scope

20 of this invention.
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to the second zone, for delivering and receiving the substrate to/from the second zone;
wherein the second zone has a delivering position for delivering and receiving the
10  substrate to/from the third zone, and a mechanism transferring the substrate between the

delivering position and the first zone.

2. The substrate processing apparatus as set forth in claim 1, further comprising:
a casing;

15  wherein the first zone and the second zone are disposed in the casing.

3. The substrate processing apparatus as set forth in claim 2, further comprising:
air flow forming means forming an air flow flowing from the second zone to the third
zone.
20
4, The substrate processing apparatus, as set forth in claim 2,
wherein the casing has:

an opening for delivering and receiving the substrate to/from the third zone; and

a shutter disposed at the opening allowing the opening to open and close.
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& ()-J 0 ( ! wherein the second zone is the delivering position, having a plate for regulating the
témperature to the predetermined temperature and a holding and transferring mechanism

5  for holding and transferring the substrate between the plate and the first zone.

6. The substrate processing apparatus, as set forth in claim 1,
wherein the second zone is the delivering position and has a mechanism comprising
both of a first function and a second function, the first function regulates the

10  temperature to the predetermined temperature and the second function holds and

transfer the substrate between the plate and the first zone.

7. The substrate processing apparatus, as set forth in claim 1, further comprising:
a fourth zone being disposed approximately perpendicular to the first direction and

15 adjacent to the second zone, while being placed in a manner that the second zone is
situated in-between the third zone and the fourth zone, for delivering and receiving the

substrate to/from the second zone.

8. A substrate processing apparatus, comprising:

20  a heat processing section heating the substrate;
a temperature regulating section regulating a temperature to a predetermined
temperature and disposed adjacent to the heat processing section along with a first

direction; and
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9. The substrate processing apparatus, as set forth in claim 8,
10  wherein the heat processing section is prohibited from delivering and receiving the

substrate directly to/from the substrate delivering section.

10. The substrate processing apparatus, comprising:
a main transfer section for transferring the substrate;

15 athermal processing section processing the substrate at a temperature not less than a
predetermined temperature;
at least two temperature regulating sections, disposed around the main transfer section
in at least two directions facing each other out of four directions, having a delivering
position used for delivering and receiving the substrate to/from the main transfer

20  section, capable of moving freely between the delivering position and the thermal
processing section, and delivering and receiving the substrate to/from the main transfer
device while regulating the temperature of the substrate to the predetermined
temperature; and

moving means for moving the temperature regulating sections.
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supplying section.

12. The apparatus as set forth in claim 11, further comprising:

a substrate processing section other than the temperature regulating sections and the
10  solution supplying section, disposed in at least one direction out of the four directions;

wherein the main transfer section delivers and receives the substrate to/from the

substrate processing section.

13. A substrate processing apparatus, comprising:

15  atemperature regulating section regulating a temperature of a substrate to a
predetermined temperature;
a temperature regulation and transfer mechanism having a substrate placing plate
capable of moving while regulating the temperature of the substrate at the
predetermined temperature and transferring the substrate by causing the substrate

20  placing plate to move; and
a main transfer section delivering and receiving the substrate to/from the temperature

regulating section and the temperature regulation and transfer mechanism.

14. The substrate processing apparatus as set forth in claim 13, further comprising:
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5  15. The substrate processing apparatus as set forth in claim 14,
wherein the substrate delivered from the processing section to the temperature

regulation and transfer mechanism is delivered to the main transfer section and

transferred to the temperature regulating section.

10 16. The apparatus as set forth in claim 13,
wherein tﬁe temperature of the suBstrate when the main transfer section receives the
substrate from the tempera;ture regulating section and the temperature of the substrate
when the main transfer section receives the substrate from the temperature regulation
and transfer mechanism are different.

15
17. A substrate processing method, comprising the steps of:
delivering a substrate from a main transfer section for transferring the substrate to a
delivering position of a temperature regulation and transfer section, used for delivering
and receiving the substrate to/from the main transfer section and capable of moving

20 freely between the delivering position and a processing section;
transferring the substrate to the processing section while regulating the temperature of
the substrate to a predetermined temperature by the temperature regulation and transfer
section; and

subjecting the transferred substrate to thermal processing in the processing section.
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| 5  temperature regulation and transfer section via a plurality of ascending and descending
pins which are ascendable and descendible, delivers and receives the substrate to/from
the main transfer section when the pins are raised fully, and delivers and receives the
" substrate with the temperature regulation and transfer section when the pins are lowered
fully.
10
19. A substrate processing apparatus, comprising:
a main transfer section for transferring the substrate:
a first processing section for performing a thermal processing of the substrate;
a second processing section for performing a thermal processing of the substrate; and
15  asub-transfer section having a delivering position for delivering and receiving the
substrate to/from the main transfer section, for transferring the substrate between the
delivering position and the first processing section and the second processing section;
wherein the first processing section, the second processing section, and the sub-transfer
section are being disposed linearly.
20
20. The apparatus as set forth in claim 19, further comprising:
a casing surrounding the first processing section, the second processing section and the

sub-transfer section and having an opening for delivering and receiving the substrate

between the main transfer section and the sub-transfer section.
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a first main transfer section and a second main transfer section, disposed to face the
5  respective openings of the processing unit, carrying the substrate into and out of the
processing unit through the openings,
wherein the processing unit has:
a processing section for performing a thermal processing of the substrate; and
a temperature regulation and transfer section regulating a temperature of the substrate to
10  a predetermined temperature and having a delivering position for delivering and
receiving the substrate between the first main transfer section and the second main
transfer section through the openings, for transferring the substrate between the
delivering position and the temperature regulation and transfer section, and between the
processing section and the temperature regulation and transfer section.
15
22. A substrate processing apparatus, comprising:
a processing unit having openings for a delivery of the substrate on two sides; and
a first main transfer section and a second main transfer section, disposed to face the
respective openings of the processing unit, carrying the substrate into and out of the
20  processing unit through the openings,
wherein the processing unit has:

a first processing section for performing a thermal processing of the substrate;

a second processing section for performing a thermal processing of the substrate; and



111
a sub-transfer section having a delivering position for delivering and receiving the
substrate between the first main transfer section and the second main transfer section
through the openings, for transferring the substrate between the delivering position and
the sub-transfer section, and between the first processing section and the second
processing section and the sub-transfer section;
wherein the first processing section, the second processing section, and the sub-transfer

section are being disposed linearly.



