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PROCESSI NG METHOD Background o the Invention 5 1. Field of the Invention

- The ﬁﬁksent'invention relates to a substrate processing appar a

coati'ag and devel opi ng processi ng apparatus for coating a senﬂ% @mmwmﬁmmmu

wafer with a resist solution and developing it, and a substra

processi ng nethod applied, for exanple, to such an apparatus.

Description of the Related Art In the process of photo-resist processing in

sem conductor device fabrication, for exanple, a substrate 15nmmmmn|mm“mmmll
Al
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sem conductor wafer (hereinafter referred to as "a wafer” ) o

undergoes exposure of a pattern, heat processing, tenperature regylgLion
processi ng, and then devel opi hg 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 processi ng 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
waf er whi ch has under gone - 2 the heat_processing, and devel oping
processing for perform ng devel opi ng processing for the wafer which has

under gone t he u i siug. r.i .ed

i nt o/ out of e%%ﬁggg%g%ségggﬁg%#ﬁéaggpgégﬁggebﬁgdsgggggaégnpkﬁggggéggssing
units by a main transfer device. The tMER¥IIer of the wafer to the units by
the main transfer device only, however, is a heavy burden for the main
transfer device, whereby there is a possibility of causing a drop in the

t hroughput of the entire apBagkggeundoofizbhacfaventian Lai d- open No. He

8- 162514 O fi1Gi al Fiaaet teFr dise | BSEsn@ L@t i n whi ch processing unit group

i s conposed of predeterm ned processjng sections out of processing sections
for performng comtihdf ProctdHgtoh SRTFAR deIFIRTY PeRition is
provi ded in thecesedess iapgpabs taectdarh HOup, candind) ari clevaedihbidg ansf er
robot transfer the.substrate deldj ver osition.and the
D ocessi ng. sBincsa I SBLEBELICRT. LR IHASE CRh iRy FaRrF el
transfer rob6t resamsdt erod uthieors st réervee Iyt iwee i thr coss s plsdotatons ot her

than §he progeecRS itRCidtDd applied, for example, to such an
apparatus. :
2. Description of the Related Art

In the process of photo-resist 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
develépingprocessing. J&coatinganddevelopingprocessing
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
developihg processing of a wafer, for example, resist

25 coating processing for applying a resist solution, heat
processing for heating the wafer which hés undergone
exposure processing, temperature regulation processing for

regulating the temperature:86f 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
transfex device can be |ightened, thereby inproving throughput. Tenperature
regul ati on processing is perforned 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 ténperature regul ati on processing
is long, but according to the art disclosed as above, the sub-transfer

Lobot thﬁ burdgn Hé@%é&b%@hﬁm;@eéémﬁiﬁ@%rwmiﬁ sféhe sEbstrate
et ween the process n for perfor roces and the
processi ng setﬁq?ﬁi’ﬁ“&g“ é:f?vcﬁ%rﬁqfdlgt g?ﬁ%‘i%ﬁﬁfrrgg @?'?d’ﬁa ?%q'géjs' gias

wher eby a per|1ndie):fgdnermhértmm;tdxeatnmmfe@ubatmbn@eaicqﬂmms| Tyetver fidre
start of devel.qpi.g grigfi %196‘{6&%% 298& %‘{}‘h%unr{%k& nhle g4 0

reduce the infISu6RcE 0 e requi r erature regul ation
processisng on ketdren ithe mmﬁgﬁtﬁmtng units 1@/ 3 make wransfer| e n the

af oresaid Official ﬁé%é&sf@l@@ruhé %@&U@é Eh@%ﬁf@é"ﬁ}@dtﬁ&rmaln

tenperature regul ation processing is sane, as hefore, and hence there IS
alinit to a remnaien deviar qufi'f%ué’ﬁé@‘tﬁrftﬁestq ey dRpde §or t

tenperature r%ﬁtdﬁhﬁ&‘?eﬁhﬂﬂe Omwe:.dé@o ﬁﬂbﬁ@rﬁl%%ssﬂlﬂﬂ@j oM the
art disclosed in the af oresai,d C%f@ F%Fw%zette t.he substrate |s carrl ed
r

into the procéfUTPE&ER for b PREAP L pF bR eSLF Hef ARPFYH
processgigng 10 sect idapdmdsPepdtosmt Mg idnpesatie e Hegmeiﬁmqoraﬁ:@maﬂg vi a

t he sub- transfqeah etq__bot lsg:'i%sr]e%ngﬁhé?\?r%' ant%kpg)%c%@sﬁ?l uH Y %ss”%]g

occurs in the Sl et of € substr ore heat proc
bef ore tenper ams@m%mmﬂ@mgﬁ@@rww rﬁ@ﬁ:@%@m@% ef pr eC| se

15 tenper at ur &,,Gal 10fn P& RN HIedr SBBELRMEN I@oﬁ@g%néuywéoeémfge is a
tendency to cope wth a change in tenperatuyre %y maki ng hot plate and a

t enperature r@gﬁPQﬁtﬁQtﬁl %?@Y%}ﬁrpé’rsmlf?%ﬁcﬂ’lr%‘é%%e@% FRARHNCAITELD t he
hot pl atse and ddia itcmpeioaipyr énﬂegﬂx”v&ild’l’g apkabetanfsdiest ﬁdSlb@fi twheats fidhes 20

bstr at ith f t h dth .t h maki
SUbstrate prodeSEPRE BE S P ERTR SN AP LT AFE Of { Y EL OO Lo BRI hand.
:2 girggr Eﬁedqn&&%sm eattliensaaimptgsmgjtde\mcmnsaglrpg eeeggpngglappar 22:1?‘]
e M R negEBEh&a&?@Eé e sQSMEkQPé%’? g

appar at us has 'béen erto y integrally disposin Ity of
heat processi myaffitsingdedirataiier é‘ghﬁl’att‘rféﬁ] Ep?Qﬁﬁe%%mfg ftﬁﬁttﬂsori%

mul tiplg tier Scéngg;f‘élf}f‘gr Md b ddansierssavige. g&%ﬁ%lailnd h&@r@gmatge units
increase in size with an increase in the dianeter of er.

Accordingly, rﬁ%llw’éferiiflt%ﬁ'létll% odt tpﬁ’ep§PS@§ﬁéﬁ9 EFCEFBE&E?% U4 i s
necessary for aybogdepatepoSedras yhef tthes fayetdtise 3anAbe dhjgintersdd t he

pr esent |nvent| on i,s t.0 row de d"ée processi ng apparatus and a

ubst
substrate pr oc&s’ie&)@’ et od”tré%atb rouogsnéor actically reduci ng the tine
e}

required :: _~;., Temperature regulation processing is performed 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 subgtxate processing nethod capabl e of perform ng thermal processing and
5 tenperature regul ation 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 perfornirng3enperature control in a
processing unit for 10 perform ng solution processing for the substrate. To
attain the af oresai gnaiegts didSWesdd ahaHy a€esesagdaffaralaisGatet be,
present inventjon conprises: a in, transfert sgc%iontfor trgnsferring a
substrate: tenpeYaYste F%ﬁu?%??%g ELRE DRV GPEpb8Ed -aMBERE -'hEe main 15
transfer sectigsgibatioheasicdssindj tectliosanktars bgfeach atddérermst théréour
directions, ‘for receiving,_ and sendi he_s te i
transfer devi ct®ahd 18y Ig?i%gr?ﬁgcggﬁ%eggtggé %?E?Héﬁggﬁé?rggg g?hQ;
predet ergri ned teqpiredufer temperatlirprovegviphioseprpoAsEbRIpPBcesdray 20
the substrate aj ?h£g§%§$@£yre not |ess than the predeterm ned tenperature;
and novi ng nmeans ftor ng the tenperature regul ating secti,on to, deljver
the substrate fronf Ferthertienmsbearnr dissgasad ag R Ao aseic Bhfthzal
;hegﬂal proceséaﬂgtééptkﬁe-saésﬁhﬁtéppgr@a$§iea gheoptﬁgepkobfyﬁmhbfn
urther conprises a solution supplyi section, dispos n at | east_gne
direction out ®ECERE{LRF Qﬁ?é&%ﬁiﬁé;g%Qﬁ'QﬁﬂﬁﬁsﬁlﬁﬁpgngrEh@t@?ﬁfﬁgalng
sol utiopgto theesubshrabde, panflothengat ampeaasfiee segtilahioecprvessandgsends
the substrate fro 0 30, the solutig ppLyisn ti Tk p. of
t he present inVéﬁ??%ﬁ ?g?fgg?n%oﬁﬁrfggéga éﬁ%sﬁ?%gg hggggsggng gg%??gﬁ (for
exanpl e, an adhhstoununifOfmitmaktﬂgrshénsubgtth?émhgdbééﬁébi@f &bRer than
the tenperaturg fegylati §erSLEL haRt 3PHoLBEs$ALUbLOBe 88 rEUBBBERELELEL I ON,
di sposed in at Feast one direction out of the four directions, and the main
“transfer sectiBaIvréabioBsPEAGSSEHAY, t NBCEERY- PFAFESFLBH 85 BhBTSGHSPr at e
- 5 prpgessi ngempeihlire Aasst batFe Pf HERSE] NGpaiedandivin ekcehe ypsasent

i nvention conprjses:,a tepperature requl ating, section for_requlati he
t enper at ur e g?t eEﬁb%Fratggﬁ?eﬁcﬁrgaeggpﬁiWéghSatS gggtﬁPegggpggﬁggF%ture

regul ation andbyrmakiesg aehbanpsatéoandegutemprgatheet eapelating plathe
substrate at a,pedeler i nod; LEMpeLat une apf EEQE%?%ér?Egthgehéﬂb tgke;

and a main trans?er Séction To6r receiving ang sen L substrate fromto
t he tenper at ur anfdgig EMPErasurect eonlahtng el atehpEeadis BuFked itSrokbEnd

transfes,mechagj;ggt yo By ARPARARYE o0h therRs BPIRRlgdtNy eRid 0 daiehbeein,
conpri ses a processing seg¢tion for perfornlngsthernal processing for the

substrat e, andthﬁgepgnﬁgképgrgubstrate procegsing at a precise
temperature difficult.

On 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



15 reqgul ati on and transfer nmechani smreceives and sends the substrate
fromto the processing section. In the apparatus of the present invention,
the substrate delivered fromthe processing section to the tenperature
regul ati on and transfer mechanismis delivered 20 to the main transfer
section and transferred to the tenperature regulating section. In the
apparatus of the present invention, the tehperature of the substrate when
the main transfer section receives the substrate fromthe tenperature
regul ating 25fsectbmpeaadutberbguﬂamabnr@r@he&h&n@uh&imammbdunaﬂdue mai n

transfer section regpé¥§8?§ éﬁ#9§§%a£ éﬁ@:&ﬁﬂ@ﬁﬁ%&yﬂgtﬂa %@& n and

transfer mechanism are e pr ocessing apparatus o
present 30 i nvérﬁlﬂémtlé@%mr%@%lpllgo@@s@rﬁgusmd ornsilogt e @rrmC@@Stlhlgr rral

processing forpars8BStEahSledo Eegg%E%EH&ﬁgf%%%&%bﬂoﬁr%%% /1338 gl Mechani sm
for regulating the tenperature_of ;the subStrate at a predeterm ned

tenper at Bre an8°FPPER3FEFEI KEIUABTIOPSPFRCESFIAN (o1t FopFIbEsIRiE gore
section; and apkkstsang.a second main transfer section, dlsposed on both

sides of the t enper e regulatio d transfer nechanls
transferring the sugsgﬁéf %ﬁﬁ?dﬂf%ﬁe PECSERE %%ﬁﬁ%Fé?ﬁrEsﬁébﬁFﬁyﬂéﬁ and
transfer mechaai snbsthatappavatgsial tbpapaesenicapapdet iodn phektiken v

conprises a so i plLyi .0 uppl yi ternmin
solution to thégggggpﬁggeFggﬁgfgggkﬁa?ﬁkggfiaﬁgférBgo%?%on%§e833§e§°5nd
sends the subspeafermnivgl soluihéosobupresssnpplipirngheesubstrate .t he

apparatus of the presenkchiueRhEOBroki8 LBTRRALILE Hoguakiag sections,
t he tenperature regulatlon and transfer_ nech ani sns, the processi ng

sections, 10 aRUCFRESIBPURPBATaLBEI 9fnfeePrPSREtaLEVERLLPBAFPYPELEEREd i n

mul tiple tlerSalmthIdﬂahgﬁer|erbQoﬂpﬁﬁkatu&n@ESEB%nQrasgﬂbst@éeét|OP t he
tenperature regul atio an sfer nechani sm a t he rocess sectlon
Aipnoed e e

are surrounded EWP?EQ Hhfet CRUI AL S S8° bhpos RS M348 t he
processi®mg uni tsaaaﬂermd@mexatamBea@gmhz@tdxugeeemm@tﬁacahg et bchbiry

stacked in ”“'%hB'SftE8ﬁ§ &@kégt?ShQQ kBEeEQEQQbﬁﬂp Ap%“%éﬁd?k 80655'”9

appar atus of t Fesent i Aven rans |on for
20 transferrln@uhs§nﬁ§€réx@m/éop&hﬁxﬁﬁﬂﬂu}ﬁﬁnﬁﬂaﬁwdEMicﬁeaﬂdrnegglahengal

processing forthbe-enpetsahge @Edtﬁet§HB§E§5HéeaEeQUb§EBQEe§ﬁ§nhﬁa”Sfer
section for regul ating the tenﬁerat re of the substrate at a predeterm ned

t enper at ure antSTPEheFEFRFng HRETEAbSPFAFLESHelAe8RCERB AP PSOFRERSPEY
secti ong@nd t hehproabssragesatt a0Bemperature not less than the

predetermined 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 thé substrate



The apparatus of the present invention further conprises a casing
surroundi ng the processing section and the tenperature regul ation and
transf €risecti on and having an opening for the delivery of the substrate
fromto'the 30 main transfer section to/fromthe tenperature regul ati on and
transfer section. A substrate processing aﬁgaratus of the present invention
conprises: a main transfer section for tramsferring a substrate: a first
processi ng section for 35 perform ng thermal processing for the substrate;
a second procesBrogesetmgoaeébioperforning t hermal processing for the

substrate; and a tenpe trans ~ section for
rggulatlng t he tenpgga%ﬁ%gEg?EgggL %8? agPagaéPsdgﬁeFﬁﬁngaeﬁs ;rature
and transferringRY¢et 5o sTornnel $rs w@ertemv@rmi:luret regsflet ingcteonioanfiot he
first prOCGSS'nﬁeéﬁfétﬂﬂg%mﬂeEéﬁbéﬁ&@@geQﬁ?&%%%s%&a&%&é%9£p¥g@gtéh u?%éSt 5

processi ng section, the second processing sectl
regul at i and tYEARFRIUERECHE oﬁelé?%rﬂ?%ﬁ%séﬁgmiﬁéb@myanCTh‘éralp@éeat us of the

present invent IIﬂé\cl’fi&ﬂiimI’fcﬁ@rfm’glﬂ%ﬁ:lalg3%$1@geﬁlkb'éﬁfﬁlﬁﬁq4engft PRefdliSitrate
processi ng sect he seconcg tgerocesshéllgag{?]secél on, and the tenperature

regul ati on and 17 an e?é%%%{lplorhe RS nFFR$ ERrYHAg dehfvery of
t he substrate fswrdtatdre amd e tmansferasefsr omectt)iéxﬁ ofid hﬁeé@l@ﬂﬁ@téﬁ&
regul ati on and §émr%rt§§0§dﬁ) ra?éepf o%)}sé(gat a{&(}:@ggl n q%ﬁgtsu% t he

present invention comprise nperature reguﬁ3

regul atilfy the TeFipemtand die dl@m@tatauee ategu Jaetlet exmd nteﬂartefmer ature; a
processi ng sectpdhdisper form ng -t hernmal processing for the substrate; a
mai n transfer sectiaon for 20 receiving and sending the substrate at | east
fromto the tenperatiff® FREAMBIhP S resrt alnvent iamsfertkecti on for

transferring thenphistente feio@a id e demuH atdl et N0 1864 on and
t he processing C T arat of the present invention further 25
conprises a casplﬁ%)géésurr rrlte 5 ptq}%égli S uraglcfeé?ﬁ RERPAEHE DN and the
sub-tranisfer semduwdiptdmh Rand n:graamﬁqcxemetglafrursnt heedtelvaerandfsdtes the
substrate fromdgddig mif-Jd Asfsle %de%l éa Jomithe tenperature

regul ati ng section. A substrate proc SSI ng ap S Conprises: a 30

tenperature regul at iy té&tamxfaﬁua «ful e rI;g-’QSfmtt ehpezratiore, ofha

substrate at a suRdeRETdEd RWREIM &he Jodts ?%ﬂ%réet%' £} for
con

per f orm ng ther mal rﬁp cessin or the substrate; a s rocessi ng
section for Yifef ﬁFb@Es%‘?“?ﬁ&xTa&Sfﬁ?Fem§GB§ﬂﬁémels seddivierss

t r ansf eQOsectl dum frdve mede \tlmgls&redr seediitg bRl Suksigriheal deatte fromto

the tenperatur i,00,566hi.Qn; and a .sub-transfer section for
transferring t%el}nggglgt%hr% r%_%%l Tng®2e i

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 proceséing 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
temperaturecﬁfthesubstrateataapredeterminedtemperature
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



g between the tenperature regulating section, and the first processing
section, and the second processing section, and the tenperature regul ati ng
sectld”\ the first processing section, and the second processing section
are disposed 5 linearly. The apparatus of the present invention further
conprises a casing surrounding the first processing section, the second
‘processi ng section, the tenperature reguléting section, and the
sub-transfer section and having an opening 10 for the delivery of the
substrate fronhe témperdtute ansfelaskteniandt brénsfer heeckapesat ur e
regulating section ppy SUBSLESLES PLECERS! BH.BBRE! 2hiSnel ohNEuPEREEN!

i nvention conprises: rans er section for transferring a substrate;
a proce53|ng semﬁmsté%na]Eb%mﬂi@mn$W@Plﬁemﬂa$e%?b@@sﬁ@ﬁgS@BP1Yh@9 a
substrate; LermsL el fhé&gytfttp&naeg tﬁ@n§us§t§55éloanaOEhéeﬁutﬁtlng the

t enper at ur e of e substrate at a predeterni ned tenperaf ur
transferfing tHeARTHRY reRE¥IHHAIE RS KL E §§@ﬁ tE@cFPBﬁtrﬁﬁﬁ 5?%?0?%|.ty

of ascendi ng agkk 28 Destendéigp Py Nisg Weeshienm e ascendable and descendabl e,
for receiving and sendl the supstrate mai_n transEﬁr section

when the pins are r%?sE fﬁPP?ra Wa P CE£9| 5e5ﬁagséﬂHFﬂﬁl?ﬁé Substrat e

fronto the tetaspatatersegednala oingnslettaoss er tkectempenhtureéhe pins are
O o ur - ot e TRE; SPRAA A, Do NERLAIERL, 'ayeegpbeastyﬁ&@eerctct@m' ses
a casing surrou |ng the processin erature regul’ation and
transf er0 sect iamd tdvel schatdopendPhgy dnd %@%%%W@?ﬁgfpVﬁ§téﬁélﬁXV$ﬁ©C%ﬁd

opening for theg, g@iﬁy@rylggstp§d§yp§&5§1§ fromto the main transfer
section to/fromthe ascendi ng and escendlng pins. A substrateggroce55|ng

apparat us of the prE%eﬁPelﬁQ@ﬂFPBHSc6§pFP§e regengi APVERRIPBr 5BEtion for
transferring at§m$§ié@&ﬁe ﬁeéu1§t1@m0@ﬁ65tﬂ@nseeflm@cﬁaﬁleﬁ aﬂdfahatng

thermal processing for e strate; a _seco PLocC | e

per f or mi ng the?ﬁ%?e%§5%%3%?%51?%rat%esgﬁﬁgt?a? >4 E@é eraéu?%gggauﬁatlon
and tramsfer compoge a peotessihgrunegulatd m@etmeoceﬁpemattmlei%fanﬁh@he
substrate at agredel gipl gg SIPAE AU Anskerag bhecaksbrahe

bet ween the first roceSS|n sect an e second procesSing section; and
a plurality ofmgéthmh¢n§l%hﬁ %hﬁbgCEﬁﬁﬁﬁgleﬁ§m%hgéﬁdare ascendabl e and

descendabl e, for regegﬂbgeraeé §§85é§§1hgea§FE§htabeoErQﬂétgrbbénﬁaln
transfer section when the pins are raise nd and sendi ng

receivpn
the substrate %Q%ﬁ??both%om%ﬁt%?%tu?em?%@uFﬁ??%ﬁeﬁnﬁeFFéﬂgft?gsection when
the pingare |eovefietedPihgldysubstrabe; farstopesstngi agesetoni bor the second
processi ng sectio the t grajure re | apg _t ec n, and
the ascending %%HP%E@%%%dgﬁgr%? p%?% glgésgg I?ﬁ%a%ﬁ8§£$%ggé %%?atus of
the present i nt/enpemttﬂnetﬂeaullaszmrpndsbsaJaS’éamsrfg:tsmrr (f@ﬁd-’l-’ﬁ@utﬁ*él#lgrst

Processing secijon, o Bgré%f)é'do?rgﬁgséuﬁgt?ﬁ@é' 28, atbﬁea@@%@ﬁeae
regul ati on and trans er section, and the ascendin descendin i ps and

havi ng an opent@BP$HRLERe agel FVéP?fSFrﬂﬁg @tﬁﬁt‘ibégéaf:reo}ﬁ??‘ﬁe?lﬁé? o
transfejs secti @rahotés 05t PLoRSELANLRE BAICEOs ingCceadt ngnpi ns.

The apparatus of the present invention further

comprises a casing surrounding the processing section and

the temperature regulation and transfer 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



The apparatus of the present invention further conprises a shutter

mechani sm for openi ng and cl osi ng the openi ng. The apparatus of the present
i nventT™on further 25 conprises a solution supplying section for supplying a
predeterm ned solution to the substrate, and the nmain transfer section
recei ves and sends the substrate fromto the solution supplying section. In
't he apparatus of the present invention; tfie casings 30 are vertically

di sposed in nultiple tiers. In the apparatus of the present invention, the
sol ution supplgddyi seddronsganatyagt txal dompsk sposed 4 tmel siBkerht&rse In

t he apparatus of tg]% present '%nventi on, the main 35 transfer device
conprises an &t REFSPLREMGRSS PREPSTALYF§qRd &1 & 1891 CRE RS E MR enent
drivi ng mecharbesmwden thevinain thrersrfer sevaddnanshdatiovdt dstpradadd Oy
driving nmechary : = for_ratati t he. ar nd a vertical transfer
mechani sm f or rHvle l|ocnala}rildlcrrknhvel nsgecicf%e@é)r%ogceﬁselr?%:gﬁa? o Hhd %(ik%? ]rﬁ%r}:errent
dri vi ng Smechammmesgihg Isectdat i bhe dyecdmd prectessisy setedoal, | gnd THe
substrate procl_ee%gﬂ apRar. : 35]%{]{ i We! i §:€8.

processi ng uni_t, hae\r/l?ang ope%dr%sﬁlo%rpfahrgi e |vsefré3}yo éa&;burgg{%tcgl no%oc%h

si des; and a fii82%At second main transfer sections, disposed to face the

respective openingsrid ddisandiQGesSt Nthdlbtesdif LRAFENE1Gh 10, tHgesubstrate

into/out of the pracessing ynit through, the openi ngs, and the processing
unit comprises$® rplrsc?ésegﬁgﬁdnge%‘ﬁlbﬁur?‘g}n%épﬁoﬁﬁ%‘gpméFﬁﬁPnErsrf‘ébts’squg for

the suligtrat e;thencexdrehparatasss me guaticon andl tulan sfeipaeniian for
emperat ure agfa Bt Bt ralS c R SEERL BT and hAY PRSI HPHRTE doma

tenperature and transterring the substr 0
transfer sectitdéws dedioiggly fe thes padis e tepdiiomyt cartthdf meriint - naresfer

processi ng segldcn on tHIHInA it P R 19 AP RA i tal}%: %@H
i nvention conpri seso: a processing unit having opgfa*'{r1]iléicglgjqt or (%{t e cfeﬁivery

of a substrat &SGr¥8th sides: and a first and second main transfer

sectiong, disposeda aumoedte grasReaine QR Ndss A e PWREAss Ng unit,
for carrying t.he s%bstrate into/out of the grocessi nig unpi t through the
openi ngs, and ‘TNEPFFSCSSTRGIGREE BohpPFPeEatULS 1Lt a5 g siesdsiqhy fo&cti on
for perforn ngepdeartdngptive essipey aftaret BE assiblss tak e ax 8 eredd tRradessi ng
section for perform her,mal . _pr j fQr _t S trate; and a

t enperat ure rgge&%ae?iag%gaeﬁdat gr?% %%321 c{éi%é:rtl:c')L o q;%éfg %grtfiror}fglpﬁe t?“@r?ﬂ‘@rlature
of the substr ®Eecgssangr éast Ehai selds teaper a2 unaliB (- rant femmssfaridmgotrthe

substrape fromebeithag hdt sandisgcend LiARhak SeE 1St BLonghd R
respective openi ngs and betvvei:n the first rocesa{gﬁo section and the second

processi ng seCEFBRT2&HT St heIR1 R 54 NPrRES G g 28EC i BH ~ t SR §§Chi68essi ng
section, and fhe teapefatuiagr epel subenrdteahetivcans e TeAidcda talre

0 Shose 11 Deaebla bR RLERLPLABERLID, VAL ot brcsen
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



=t - 11 the delivery of a substrate on both sides; and a first
and second nmain transfer sections, disposed to face the respective openi ngs
of th&™processing unit, for carrying the substrate into/out of the
processi ng unit through the 5 openings, and the processing unit conprises:
a tenperature regulating section for receiving and sending the substrate
~fromto the first and second transfer sect8ons through the openings and
regul ating the tenperature of the substrate at a predeterm ned tenperature;
a processing seetiweenfehelfeppetatutragréfel avingrosessdéng 4 e first
substrate; and_a _sub- transfe . sectio é%fr tran errrng%the substrate

bet ween t he teﬁﬁgfgﬁﬁﬁggrﬁaﬁ ?Fnj“é ﬁeﬁﬁa HECPPoReRE | TRy i 6ad A
substrate procGQS|hgmgecatumeotegheapﬁegeebot&omnvehhi@ﬁr@@ﬁp&b%%%s1ﬁg

processi ng uni g n s_f Irver substrate on
si des; and a f%?g?!gﬂd gggokggngfg ra ster °8é |gﬁ§ l&Ps65§e§1F8°§§
respect|5e opehitR3rd¥ -t he processing unrt for carrying the substrate

into/out of the pro@ﬁ%sbﬁgaQQ%hstBEo%ﬁQ b&%s%%to %@é%%ionaQ%I%%%IDYOCGSS|ng

unit conprises: a tenperature regul ating Section recei ving and sendi ng
the substrate FPYRFLS FH%C?F%%QS&ﬁ&qyﬂﬁiﬂ$theﬁemet@%ﬁﬁ¢%ﬁmnqﬁe@@gnnnhe
openi ngs and refal aééOgd theod eaPBIRdE A 10dn | heeS ERsbeake udle %eBﬁQQ%Eﬁb”‘ned

tenperature; a_fi $L proc ing section_25 for performng,thernmal
processi ng fors?ﬁé Sﬁbs&tf@%@ guge'&’()?ﬂsﬁ?ﬁcge%%tﬂﬁﬁq §€Elt]il%h1$%rarbépﬁ6r‘—ﬁﬁng

t her mal 1pr oceséongiheordetlhe'eswbefrta*tee,suausatratwbrbmaﬂsftﬂﬁe $RGH eRah8Ffer
transferring t t t n erature.r uIatrn ,section, the
first proce53|%g Eggﬁlgﬁpgrg pﬁg. %Hgg rSrSE%&%FﬁgngeéFF n°Mand t he
tenperature regulatﬁn§u§§EFa§ﬁ prheeSsnsg pppegsturggofethieopreardtt he

second proce581ﬂee§395hoeoﬁ§§lgé§P0§eﬂathn€§éh¥feé SHRELbAt @ processing
appar atus of t sent | nventj on conpri ses: processi ng uni't havi ng

openi ngs for S%r?ﬁ%gﬂﬁtt@%r? %?b%tgﬁﬁgtr%t%rﬁﬁeﬁétﬂgsﬁ€@§1°an§0§ first and
SﬁCOﬂd i n trpesf@rmsmgttm@smanl§p@ee§si@gfﬂ@@hthe %@EE@E&t&e gFenrng? OL
the; processi carryln the substrate into/out of the
processi ng uni *ﬁ%%&Féﬁ%h qﬁ%angn%r?%%f%¥6¥5§§ﬁﬁb%eﬁtte%%%%trees a
processi ng secth@nt¢m@etﬁk¢n¢nmﬁgth@eswm$tpabee83|agpf@detéﬁm$ﬂbﬁtrate, a

tenmperature regithad on, A0, 4§ ansi gL féiéfa%ﬁé’”tﬁef&ftbég J;dat ‘F:ggxgzgg the

tenperature of the substrate at a m ned
transferring tRECRBSIIAITLTFRR 1 oaIt-Chea pp beesti by @éc@smpdm@ anglurality

of ascending adskeass lﬂ‘ﬁ&hsmwl‘ﬁdM“a%'é aeeeaass@@aghs &ggc&ga&ﬁfgagt& for
recei ving and Sendti#hﬁr iubst ate fronito the i rst second nai n

transfer sectionsSt Rt i Feomf ko repegdeiml Iy, and
recei ving and tseas fey tstm:tsnjm;twhaére tﬂ—t@rpﬂims tdnee tEAPESAL B EL ¥ Q4h@t | on and

transfer sect iroéEé/mr}té Qﬁd%&%dﬁﬁ& tlh%V\Etrlﬁgt£gl:(|ayfrom/to the temperature

regulation and transfer section when the pins are lowered
25 fully.

the

The apparatus of the present invention further
comprises a casing surrounding the processing section, the
temperature regulation and transfer section, and the
ascending and descending pins and having an opening for the

30 delivery of the substrate from/to the main transfer section
“to/from the ascending and descending pins.

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; a temperature regulation and transfer



A substrate processing apparatus of the present 15 invention conprises: a
processi ng unit having openings for 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 the substrate
into/out of the processing unit through the 20 openings, and the processing
‘unit conprises: a first processing sectior®for perforning thernal
processing for the substrate; a second processing section for performng

t hermal processengiborfoheraubisitriaie;tha tenpetatuire 6egthatdudsangd sansfer

section for re I e tenperature _of. the substrate. at a
pr edet er ni ned gﬁn%%#%%rgl%gn% G r?érfagr%enanflh%r%%%pé%%g %&%BHSFHQtFi rst
processi ng secbebweandthhefsesbnprpresesspngeseédibhoandantieaspkconal ity of

ascendi ng and gggggggkﬁﬁegégE%?@%fgngggf?g%ﬁ?g%gkgo?”gsgggﬁgﬂgggéﬁa for

receiving and ndlna. . irs mai n
transfer5sect i 8ASCeREsNgHr e Wpkeh mre wisrendedld madadescansledlieul fpr and

receiving and sepdipgnghengubshiahg EﬁeﬂéhesE?stEeﬁEgﬁ?EBr ?h%eﬂgliﬁti on and
transfer section wh ins are lowered fully, an he tirst processing

n the
section, the sEE%ﬂﬁggﬁ E?SgéggiWﬁe§eEFFoﬁ}nFhér?eﬁﬁéﬁéﬁuﬁé1ﬂ§guﬁa@ion and

transfer secti necemm@samandiengiafgouﬁ@s@mc&imepfﬁ@mat@ tﬂiéﬁ@ﬁﬁérhkﬁ@@r ly.

) rlt - 13 . appar atus of _the present .invention, the processing
units are vert?%g?iggﬁsgﬁ%% cFﬁ%P?ﬁﬁ?ii§§§%?QHWQGET%@?aB&§Fa?H§ i?WFHEd
presentld nvent fohlyurahértienpirsesprosebaingnseuppbyi ngheestiond di sposed
at a position gllowg |V e f t omito the first or

t he second mailﬁftrans e%%é%%ogﬁ,ﬁ%{%?eg{é%%lajﬁ% %g%lrg%%é érér?‘lnﬁitegrgwgﬁron to
the substrate.S¢atitR AshEhewrseinding gnssdascendanyimins are dbsposed
suppl yi ng sectiphsagrg. vertically disposed in nmultiple 10 tiers. The

appar atus of the prfgent i nvention_further conprises an inspection section,
di sposed at a position aPPIRRRYStAE HRPi DERJeBE LR¥eRhBSRr AHETREEN to t he

firsL(n5the mmm@mﬁma%adasﬂnjenrseahamﬁgﬁ%ﬁfiﬂgﬁgﬁwdukéﬂﬁgéébﬁybﬁtrat&
I n the apparat resent .invention, t i pspectipn_sections_are
vertically di sLt)&?)escegcj3 (‘f(%?dn%lﬁ pﬁ%es J‘tnl%e‘r%’éa YR ht'hgggpgglgg?ﬁggld?: et’ﬁ%g‘f)f%ts%‘h?

i nvention, thed tinagsderi sactdeni amdehieoassenitnosuohdesceapéati winé or
the substrale add Rl apPal Alpkn Mg LS PERSCRLLLINEP!S PN L NELBLOESPS! NG
unit is further disposed on, the opposite side to a Tace facing e
processi ng unitr Y/ théhE rainhansien sersion seltfreom. thrasappdinouwendf the
present2g nventdescdndimerocoanpri ses a receiving section for tenporarily
recei ving and holdiﬂ% t he substratg gﬁfore and after processing is further
di sposed on the opposT t#PRAGRIED A 1 He PLEPAYT ¢ HRVERE 5P 3BUBENERe second
mai n transfer cegwricgreofa tdhe tireoc eeshag iwn forThpeappgr ahliscdbsihe gHesent
invention furthel rises an inspection section, disposed in the

recei ving sectron, for inspecting the substrate. In the apparatus of the
present invention, The @parapestdbntbecieoreper invent herr Dscopex

i nspectyison f orednpf i8Sty A fution 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

ek,



A substrate processing apparatus of the present r~1 - 14 invention
conprises: a main transfer section for transferring a substrate; a
proce§sing unit, disposed around the nain transfer section, at |east for
perform ng thermal processing for the substrate; a solution supplying unit,
di sposed around the main transfer section, for supplying a predeterm ned
'solution onto the substrate; and neans fokOcontrolling atnospheric pressure
so that the solution supplying unit has nore positive pressure than the
processi ng uniforndtiatd ngathetaems fagrd aeedtr ohcahd e gt méBhthe shef s

transfer secti SSi nit, have al nost .the.sane at nospheric
pressure. In t‘ﬂ%%ﬁz}?ﬂ‘g(’gﬁ%%@%@ge‘%} ei%r?\ygﬁtrlgg r,ldﬁgﬁ‘cgwgﬁ rf“?‘é?fg?%?
section, the plwicsywd mechdnismndndetisol e tan swpdt ivigg unétham esrdi sposed
in separate cagi ap_a;:.h of 15 the casings has an opening for the delivery
of the substrate, and a passage connecting adjacent openings of respective
casi ngs 5s surroundedSHyS Brate rouere 9gl me ndepar 2 hus het apharpresent t he

present inventirfen @ SiBldon@aR sles : P4 Wd@;&%ﬁ@tt%ﬁ&%BBHHQEBE fper
and at | east ane éo of the casings. In the apparatus of the presént

i nventi on, res'%lfc QNP O F‘e%‘glé%'fr?ﬁet% hahith stideafst epdsactibat an
processi ng unidecant ndim tatid fur ad Yoy, Whdpodd® ©d metfﬂélj pressure
control ling CQNPIises: .a gas suppl ving section for su ing a
gas; a gas ezﬁgét%ﬁcﬁgﬁeec%eonnl gg;r Oeéhighestpfﬁ%cﬁ rbgas‘fmaq_nd é‘ﬁ‘ af?aﬁb‘éﬁﬁ'gql c
pressurld® neasuliengudsdiriade fiotonfeasupifnghat posphssingpuess urlerowstd tdont r ol s
at least eith unt: t ! by S. .

suppl yi ng secS#ﬁ%ﬂ%¥£%hgﬁ§hg§%tB%?eégg§§8 ?8PEeée %%% 24D ?ég%ﬁﬁ?g
exhausti ng se®9GH Badedr arerfinemsrs iharmahospteessinr dsurtéie I n the

apparat us of thiggHreseit ddw entddibetditiy QCaAST N1 didryy aeaneids cal |y
disposgd in nultkfle %ier;, aEd each of the proc%fsing units has the gas
suppl yi ng 35 SELHTOT TPher gAYl * kMG stihd TRETHHTaRE Fhe Sibpshnes iat
pressune neasur prgdeeetrmdned| tetber Apmee ainds tebnkierpiagethe isietdae  at
| east from/to the first and second transfer sections through the
respective openings and from/to the processing section.
A substrate processing apparatus of the present
invention comprises: a processing unit having openings for
20 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
the substrate into/out of the processing unit through the
openings, and the processing unit comprises: a first
25 processing section for performing thermal processing for
the substrate; a second processing section for performing
thermal processing for the substrate; and a temperature
regulation and transfer section for regulating the
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



- 15 one of the casings of the main transfer section, the processing unit,
and the solution supplying unit is provided with a door capable of opening
and clG3i ng used for inner maintenance, and the atnospheric pressure
controlling means 5 controls atnospheric pressure so that the atnospheric
pressure in the casing increases when the door is opened. The apparatus of
the present invention further conprises ahlouter casing wholly surrounding
the casings of the main transfer section, the processing unit, and the 10
sol ution suppl yhegdemiveanhi reluthsngat epanebochpablies pfampenifigsandnd

closing used for in |de.na nt enance d t he S
control ling me&RSOBOntFols ﬁ?ﬂﬁgﬁﬁe?eg 698§$u§%g§8g?§akgt%gggt#%%pherlc
pressure in thEespEetlvasopgnLngseaﬁethahpnocheSpageunns ofernedartsing the

apparatus of thg.pLOSEta | DVEIN) Alle 3035 WIROMA P Uian ceberopgEal oS

only when the door™ or e pa IS opene er provided in"the casing
or the omter casengngﬁ,sub%ﬂﬂ&tQrpﬁ§§§§§gn§nabmmﬂﬁﬁkﬁQﬁ BhEePPesaRureo

i nvention Conpf%aéﬁ?ati‘nﬁ%ébt?{&?%fo‘?cr réee&lv% f ghatdamsigs iHgsabsubsteat e;
a solution sup uni't, disposed around ﬁé pai n transfer sectlon for

n
suppl ying a pr H@Wég%% fsl(}'lsd'{ PHR Eﬁ%nflh"er%%%gﬁ AL LLONE SbeoiighgthRi ¢,
di Spfsed aroungpé#a@ngel andr aagheat sagt the; tamgleulatur%otfenheratlbserate |
regul ating means for t erature regulati tro
in the main tr%ﬁs?e?r§§8£?ﬁﬂlngﬂegg ﬁF?gH %upglgléﬁggﬁg Q#EX £6%
processimg unrpesépamanglyheamdltpeopessesgrﬁgrunhe subptmeeg, and a

tenperature reggga{e%ggﬁgﬁts!eg&mm A ﬁ%d@ﬂé&h@g@@&ﬁr

section, for regulati era ure e substrate at a et erm ned
t enperat ure; ahheatpmp@ee*sung geguiteﬁlner speséansandhapet ﬁéOE:@ﬁﬁéPature
regul ating sectiopibs,. positioned between the naln transfer section and the
processing section itself, for perform,ng therma ocessing . for the

R
substrate. . In theAa§H§F5F6§eoPrPﬁ€5698 eﬁFCtﬁPQnP'oﬁ ¢ B&S5F0¢essi ng
sectionigs coveﬁednmbh cohErpes af werbegulsahngngnlt hadfng rmxelnarmmorn t he

apparat us of b PEEPELY RN 08, 3 eaboShhehdl nd Dl s CARALE gha

openi ng and cl era ure regul ating £8%ti on
and t he processeagndentinntrénsthe apptiangs dﬁSphéeéregeﬁﬁCﬁnﬁéﬁtlon t he

processi ng unlgafggetregtbgahhx?g Sposgd beoeeggaabeuhaersfoeneakbelﬂalt

terrperature regulatin or ns terrperature regu ation or humd
control for t héhQOS‘p}P%‘éég‘é? n?gn'achr eut st ABPCaSH i WtarRr a8 96t t%lﬁe

present,jnvent hganihis, S&h@rtdwpeueelswlﬁg UAL £ So GHSr VE& S | (aah:lebhpdkaﬂﬁsed in
nultlple tiers, and the unit [ enmperat ure, regylat ég qfansgﬁer og
tenperature r e§EFULRBAREr SHL R (P SREFIV LS APeS THRY S8 ggﬁ?§|ng
uni ts separat efyomThe tlppaiiatdats aekl sheopdeseats fav esrc wrpdsithreuatotpei ses

2 Soruti on supgLyLigIeEhAN, ST 0L AUPRLY! 0Unbeasakul Hanchl LIBsokUkl on

suppl yi ng unit era ure regufating means Oor Is
t enper at ur e ZOaK@mmd@@r@rlﬂﬂﬁntGmpﬁré&mfﬁol aaﬁ%’bg‘? @rrqwsslél%ﬁieéﬁlon

suppl yi pg nmechagispeykBrhifgaPRAEARYSpPhckBg iRgeFeR thavenbseRatkhea
Ot oS UPPl yg dErtcesa ng s et bon For Bes Forhing i) BHBRLLLfG M
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



25 In the apparatus of the present invention, the solution supplying unit
is allowed to be replaced with a solution supplylng mechani sm for suppl yi ng
the solution to the solution supplying unit. A substrate processing

appar atus of the present 30 invention conprises: a processing unit group in
whi ch processing units each having a processing section for performng
‘thermal processing for a substrate and-a f@merature regul ati ng section for
regul ating the tenperature of the substrate at a predeterni ned tenperature
35 are verticakhg dubpbsedelﬂnﬂquupl&ftthﬁsprdtéséﬁﬁgIﬂhﬂt1UH¥6§§H’tQ%VICe
which is verti sf t ed QQ, Qne, side of the_processing
unit group andBQFPEm§§ §£a_¥ﬁ§*p9 % é%cég% AT O fﬁQQBFgééégﬂng
units; a f|rstSgéFmPnoﬁogupprﬁpnglnglthedmsﬁopedcassung ffoe fhest main
transfer devic ppLy t I o] he oSy bstrate;
a second main gggﬁgigﬁé eélggﬂmg EE?% géggggﬁégﬁ éh?rgﬁg E%e &l?posed
on the ofher sf@® Bﬁgﬂﬁétbﬂ6c§§§|ﬁgmnﬁrﬁtgréuQfaﬁheasubweaate getaaccess to

each of the pr996§§tégmﬂﬂé85téﬁHeEQtﬂPéeaha @rQﬁE@@EfﬁﬁbnﬁﬁepEaggtrate
direction; and agluralt second sol ution su gunlts I SpoO
A

al ong the direffPBATBEHS éﬁ%cﬁﬁ§éﬁﬁrﬁecﬁflctqwea§@@oﬁéuﬁﬁ tyeh F§ﬁ§ﬂéing
device, each fandsipptending mpiredeiedt ped &@b@h@@%l@nbﬁdtBésééﬁé&h@ée I'n

the apparatus t ventd.on he nd _.second s Iu i on

suppl yi ng uni tggarg&\:/ée)%??lgg ?A£ d tthn rﬁh’hsstﬁl & f&PT/ testResHhEFFat e

processltg apparatigsasfd mhenptrmﬁ eJr mearitiicors chrpngheshe @p@mliﬁgrsaﬁlhen

{ransfer devi cend ob: 4t asl eril oGy poubp! 1 aLe: 800; 91 g5esshngolal 5 dhgPosed
ubstrate ¥h

on both sides and at the front rans evice
processi ng uni TePAETFERSET YW ohdhy derpexareme golyazdoni spdsedannfer

mul tiple tiersseantoh hghenbshe abend ransf eswdpyhceyl gya vertical transfer
type capable of rec |V|ngFand sendingﬁthe substrate ¥ron1to each of the

units, in which a sippdPtFhytHenbere tRGefPPRARFYSsAppEhei REeERBESUbst rat e
transf ers devi cinvental ¢mchedrdsdshe aspecofsihg meeﬁsﬂlﬁi@ 8§eﬂmhbsdf§19059d
at the front. tr roce n ar at.us_.of .t present _invention
conpri ses : tﬁ?%é&apr‘%%: s%fgé %ﬁ% gﬁ%@lgnoné)?trl?sst 5‘é®oﬁdf6 ghi for
t he delivery cﬁeQPQQﬂﬁﬂ¥Qu¢¥QnsiﬁmrﬁQﬂtEgnsa.dl$§¢sa®dtseﬁ@md tMansfer

devi ces, di Sp%é&f\?@%&fﬁ%ser%% 1 Yo O r[f@sur?{ th@or% 'éé}{rylng

processing unit, for carr substrate into/out of the
processi ng unit gt ¢ 5B§nPﬁ@§eS§lﬂgrEﬂlén@hs@@@hdﬂyhutter
member g or opmmgugamd aQid)Slilrﬁg pecdashes liver e POses angd Feans for

control ling th enl and .cl osi of t 5 shutter menbers so that t he
second openi né) i s ¢ r& %%Cetrfqrheﬂ?qﬁ r%?r%b‘”é?ﬁ Liée Fifeh . PUIF TR R et us
of the presentthanﬁuhaUﬂ@ta:he Becshd processing section for performing
thermal processing for the substrate; a temperature
regulation and transfer section for regulating the
25 temperature of the substrate at a predetermined temperature
and transferring the substrate 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.



- 18 processing unit conprises: a thermal processing section for
perform ng thermal processing for the substrate; and a tenperature

regul atiing section for regulating the tenperature of the substrate at a
predeterm ned tenperature. In the apparatus of the present invention, the
first and second transfer devices are each surrounded by a surrounding
‘menber and practically bl ocked off fromthé3outside. 10 A substrate
processi ng apparatus of the present invention conprises: a transfer device
for delivering a substrahe; apphiastusand sReopdepeacessiBatiBht S tdliesposed to

adjoin the tra ' .each_having a first and second._openi ngs for the
del i very of th?%ﬁ%%%%%}[‘gﬁnr%% To the ét]r]e%h?rléPO& %%“Bﬁjr%ﬂ' t8ES;: a
first and second shutherapeaperssfof thenpngsant t¢hushngonhéurenpective
openi ngs; and negns-{oLscoNtEPLL{Hg I.n | ogi f .the shutter
menbers so that the ;secsond op_en%n iés@%gg%géwgﬂ%gggﬂé’f?%ggogf)%n?ﬁgai,s
open. 20 9n théSppaten @sll@ﬁﬂl{nﬁetg?él%"nltw?lﬂ(/@rft tbea, sultstfdatrs fromdtesshag
unit is a unit foFst egul @hd NGeddied RIDr Bt erOf Lher suhstEst e | ng

t he substrate, and t%e second_processing unit Is a unit for su%'gé}f/lﬂﬁgﬂg

predet er ni ned SOIRETURT T sTDLE T LR tosthe sWest¥mbeat us of the present
invention, the firstImnthesaoomnthtuads e @eviceas PheaRerdh Suheamoed by a

surroundi ng ne r ically blocked, off.fromthe ogufside, A
substrate proces; |pn13plg1p€gar a‘%éulsorﬁ Fre \fﬁ"%%le?ﬁ{]% %ﬁ?%&%d%?%%@ a
transferlOdevi ce&¥ens del i vering a substrate; a first and second processing
units disposed to adfghny dianster Vi c ' a-first and
second openings for the eklg.%/ery of t%lggs%lgg%eﬁrg e%‘?%?%nt%%r%}rl%ﬂsfer

devi ce on bot h ™S SEP 41 SHNSRRF S¥biPaHAn erd B oredats d avowipeivmg and

closing the respdetiitgy aRRNiSveaRd deans f&fbmt{@'ﬂ_ﬂd}@/_w%r@%}% and
closing of the Shl.{: te rreglbdgrs .so&t hat %he-seco,nd opening is close en

;
- 19 the firstCopeli MFI¥ DL TR Prictes ity HpRaating dthe he
present lisnvent isodpstordira .ses: a main transfer device for transferring a
substrate; a first i ] di sed to adjoin the front face side
ofthermjntram#e&@gﬁge, %%é%%ﬁ%ﬁ%féﬁf%%ﬁiH&ﬁW&%ﬁbﬁq%te
fromto the nailfsPesisicer seobiicmsarnd esymubiiord ly pliegetserdriimedusa iyilieon to
the substrate; rardsa second processing unit, disposed to adjoin one side
face of the main transfer device, for 1p receiving and sending the
substrate fromto tH& rféis RIS fvitde [RPIRML rigventamyer dthe e

regul at pog sectinepelcioneget8libnpd s AR IR Al thASpalbSLhat S 3theR

pr edet er mi ned tsggg%rrggure and a heating section for perform ng heat
processing for "The Su Strate, and the 15 tenperature regul ati ng section of
t he second processi Ag et appadistpesed ttheadraisertthd nwint itorgnsftey devi ce,
and the heatin L i LSpPQS dj-Qi_n .t t emmperat ure requl at.i ng
section and toggrggg%ﬁgggt gnglﬁeﬁgaggrtg?ﬁg J(C)1 Stgﬁg gﬂaf)ﬁl t?‘gngpgf’sdggi g&de0 A
substrate prockSsPnd2ret k86ing the presessingvuntitonfctiner fsestt haeist eps
~of : subpectingtaagsdbstr gkettignt hermal processing in a processing section;
and delivering the bstrate subjected to the thermal processing to a main
transfer section fo ?‘Fr BRPPEAEUSg OthéPeuBPSEESPE WRVIeR tinTy Egaitieitng t he

t enper at ure of comprinbsta ateecdt iagps esel et rfidieaeﬁlpalaﬁfgw][x%c%ﬁ@ng and
tenperature re b ] ransfer_section. The nethod of the present

i nvention furtﬁgéagg qﬁﬁggggfﬁgag?gﬁgﬁggagngé1- Pﬁ@c?ﬁ§l§§b§%EHFEhFFom
the main transfiésp@sedecti bhet oppheitenpédat tvear €gukafhonngnenhtr ansker
sectiong

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

/



and transferring the substrate to the processing section while regul ating
the tenperature of the substrate at a predeterm ned tenperature by the
tenpefature regul ati on and transfer section. 35 A substrate processing

met hod “of the present invention . conprises the steps of : delivering a
substrate froma main transfer section for transferring the substrate to a
i - 20 tenperature regulation and transférd section; transferring the
substrate to a processing section while regulating the tenperature of the

substrate at aipvedetienncoegrieeper at magnby rahe feenRRIAL W forgul ation and
transfer SeCti9%5n392r§i%Ub-eCt%g% the transferred substrate .to thernal
e i

processing in the"BrocesiPng SEOEFERCThE RECKES SIS HELsr e SESPISRFent i on
further conprisesunHetbeepabh dednyier ngedthiosubst ratess f rfod perttheniaign
transfer secti r re ipon_and 10 transfer .section
via a pIuralitgﬂggﬂég¢§ﬁ%%%§s%ﬁ%ngggg%ﬁhFﬁégg%%semh?5ﬁﬁé#€‘ﬁﬁégﬁgzgﬁégand
descendabl e, fBRlEec@igPagedndrsendi thet meisubstnatterf senttiont héomai n

transfer sectigippNoinghe Jildife @G il P & 154tk loy oﬁgg trll'gé;%'u\ﬂ 1930d gendi ng

t he substrate fronitg@the tenperature regul ation an transter. ‘'section
when the pins BF8RFohRFelOPLFPYLINE RRBOSPBSEAE PHeSAtirensot hbasubderate is

del i vered fronsbbetponcass NEi sPehiienhs s rdve ﬁggatﬁb@n;?i@éséfétﬂl% ¥ha the
tenmperature regulation_and trans sectjon, and thus the tenperature of

er
the substrate 75 Fegui3fed™th HoheMaih Hakhensaiiersfageso that
Accordihgly, whea rmaha sudssfeat & eics ioheand ehievereded s g LA traive hiasster

section to thetEE”EéﬁétHEﬁoéﬁﬂgkfﬁi§9e§88£20”’ the tenperature regul ation
ating sec

time in the tenperature reg ronis shortened. As a result, the
time required for t&RpEhatapearstuegofathenppeserssingentivhe shbshashe can

be practical |l ye#eduees. sL8c1bR, PEESCPECEBYEDLL 00N 1 Whi LEDEL DT ?E%S”ed
e

to the processin fectlon for performng thermal processing via
tenperature rey YU dat b rahefdFSRetef okl $RRABAtEUpaSiAgR. | eaclibpBct ed

transtor seot i ane whel syt L eomor s e of Ll s B P at
ransfer secti e tenperature.o e substrate_is regul ated a
a const ant teﬁ%%?é?ﬂ%%%gé%% ??R@£$ﬁﬁn%u%§ FATRE VPR RS cohstasrective
tenperature i sCasiRgs tarspedoundedtie processungisgahémiveld85 for perform ng
thermal processi ng. rMgaji o} i i t rred fro he

I bbﬁra@‘.@ oi\f"\?rﬂeegggbggt IW?%%l?zghﬁe?gggﬁéap

processing section tqo the nmain trans sectron via
regul ati on and® prowided between the surrounding member and at least one

20 of the casings.

In the apparatus of the present invention,
respectively with respect to the main transfer section, the
processing unit, and the solution supplying unit, the

'atmospheric pressure controlling means comprises: a gas

25 supplying section for supplying a gas; a gas exhausting
section for exhausting the gas; and an atmospheric pressure
measuring section for measuring atmospheric pressure, and
controls at least either one of the amount of gas to be
supplied by the gas supplying section 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



- 21 transfer section, the substrate is subjected to tenperature

regul ation processing in the tenperature regul ation and transfer section,

mhereb?\the tenperature of the substrate is regulated at a constant

tenperature, and thus the 5 substrate with the constant tenperature is

al ways carried into the tenperature regul ating section when the substrate

is then delivered fromthe main transfer 8éction to the tenperature

regul ati ng section. Hence, thernmal processing and tenperature regul ation

processi ng of bhe sabshreat:as@ags1afgehaemﬁ@mm&aﬁ@rferprse@itaehy t|h§ tﬂe

present inventjon, a_casi surr i ng.the proces section and,the

t enper at ur e reBEPSFFEﬁng1H%V?aﬁ§$%ﬁ1 g% Sﬁo Qﬁ£¥ﬂ%§gﬁlﬁb§ﬁpﬁﬁvﬂgﬁdthe

delivery of theisbbstdace ¢apatble dn‘heopm:mg reans fedrossiert aed d@bkr aamkhe 15

tenperature re d Lde rehy the main
ﬁHLﬁtéﬁQn@@ I PEALS RGO d B REQNLACG, p uher oy, BPERRas i ng

transfer section no Iongéf recerves a dénce 1
section,5and tﬁaetrﬁésSab@psaherng praﬁ§ﬂ§Er§Q mhathehgtatmospharde3|red

tenperature bypthgsHRENi AT @RSt EL i o L0008 %Lﬁ?
processi ng andptenperature regul%%%%ﬁ' ré%e55|n 0 gﬁ% substra?ggggﬁ be

perforned nore precit8€l $PPaxa Hﬁr@évéhe §6ﬁ§@P§n1§N§9¢}Pﬁgfp¢@b€§slng of
t he substrate @@mpb@ségréﬁrﬁﬁﬂeﬂtc&sﬂﬁélWEQl&ﬁ”ﬁ@f@bﬁﬁ@lnbnthaecﬁé?ﬁSBt

i nvention, the %lrst rocessing secti e second roce55|ng secti on,
and the tenper 3t ur&® ?ééﬁﬂ EﬁdSFFEHQFertEEdQ?QﬁF%ﬁ i dsednd RRgr |y,
wher eby10f or exahptEQntbepptY1pgonnss|agdm&hhlddihgrenpahempeaphh1650ﬂnd
tenperature re n o] b f t rfornmed

%ﬁéﬂi%& afg gfééiﬂgoﬁgﬁd ?oﬁ £%§5§Q %%1ngnance Iﬁggntpgn

conti nuously, ere npr ovi n Fou E e presen
since the subs#¥BgeEP eraelpve$e@rer@@mtnol gngainpangsansherosecti on by the

ascendi ng and gesseprbPgc PhASs ¥hes éBetHaBStﬁéeaEﬁb§ﬁﬂe£EE'l¥ ?Q&'rﬁekhvereo'

fromto the teqﬁerature regulat {on and transfer secti on e pins
axe | owered fubP§,other sob %?%tenﬁéﬂa%%sewhﬁﬁlEh?l936@1|W§r@Eeﬁ¢6n1to t he

mai n thgpsfer sectipn tbéfapﬁaraeubeaﬁetﬁbup@eééﬁd|@hb@ﬂt@ﬂﬁ t pagaker

section, 22 maki n pac In the present invention,
an out fl ow andsﬁi%?]r%ln%fsep trjtq?rglwg‘sl ghapﬁﬁéﬁ f’ﬂéerﬁlFel?Hﬁ’lﬁﬂQroén{?é bt veen
the thernmal prozessiiy systedn ini ferdner tbeovbdadt imanshercodssegt bpntisan be
held to a ﬁlﬂl@@@épyb£gfwidlng the shutter nmechanismfor opening and
closing the opening. Int resent invention, the solution supplying
section for supplyihgSePpEed € SPHP ARSS 580 uRPBATRBUE hef sthst present f urt her

provi degy and irﬁkﬁerﬁ@icﬁhtdi@ﬁ@fﬁée§ecé|1@é‘1110tf@1§§f¥§55@891§§n9§rt he substrate
fromto the sol uti S section, wher at least the main transfer
section and tﬁﬁflgﬁg Eéﬁh %&Rﬁ%ﬁ??ﬁ\eﬁmﬁ?fg%%?%rS%%E%Ybﬁga¥%1b05|t|oned
bet ween t he prdicsysss e amezmmd)rtki@rmapa{f@rmﬂ@ef hes sl o) OE®S Sé g Twind he
SUDSL AL 21 5l A0 SR ML 0 ML D L Ll e
great extent. unit, disposed around the maln 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 at a predetermined 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



In the present invention, the main transfer section has a vertical transfer
mechani sm for vertically nmoving the 20 arm the forward and backward
nmoveném driving mechani sm and the rotation driving mechanismintegrally,

t hereby reducing inertia in the direction of rotation and reducing electric
power consunption. In the present invention, an inspection section, 25

‘di sposed at a position allow ng the delivéby of the substrate fronmto the
first or the second main transfer section, for inspecting the substrate is
further provi dedechadieh. nakes it possible to inspect the substrate
efficiently in subs ﬁaéﬁ processkn s%eﬁa. 30 In Ehe grezent i nvention,

at nospheric pressure’i s CofitPof fed®s8tt h8F PhESEBIFutPIR™ &BBPyaneﬁﬁit has
nore positive presbdirg thatd kepakbdeessi ogennny andl dlves ing hst daasbdeed
section and s j j op. and . RLLO S| unit have
al nost the saﬁ%égﬁé%ép e??%g%%égggégér%?gﬁ%?gﬁﬁglf%?ﬁé ésgﬁﬁetggtry of
particl & and PFRCESKEY n$@CEh@sol uti on suppl ying unit, thereby decreasing

defects caused by pentigbesppffatis bEKenbnptbgese! Yhi8Ation] tnés3
supplying unit. The pressure control can ficient]y and precisely

be ef | ) ,
performed sped?EPFSS DHPMNITH AES MGUCARELY AIRRPERC: H weitd Plieahse®F /
section, the podesisd ngnini tempeteh tilte SPE4i 1 01 SHPRENhBIpEREbrAge di sposed
in separate cq;in S gach of the casin é%has an o engna or t he delivery of
the substrate, TR che R pRsE Ry W@%@?ﬂ% AR 5EGht Fopehfgs of
respective caspmnysessisgrumiis esepyracsly roundi ng nenber. A small gap is
speci ally provi ded e r i at_.l e one of

ﬂ?tt S %{ﬁ?%g? %lf {}?%J%qje%%n@e \Z%}I&@?rgré, 15 e ggiutzb%n

t he casi ngs, whereby t ion_of “the uni | “Ke™ can
performed ef fiHRIMYING ReSifSc AR ST W €Al FEshesnoser tinempdt Ap eanbees

section, the prRTessd Nehititemsdith dliee SOLMLI QP SYPRENA S Jo&PELymi he 15
at nospheric pressure controllln%,neans conpy.ises the gas sugplylng section
for supplyi ng SFRREATHE FRIURAAGB PR LnCPBETRX MR ERRE I HEC B8, and
t he at nmspher isugylesisy eiess Weprseely on for neasuring atnnspherig
pressure, and contr | east either one of the amount o to be 20
suppl i ed by the gaéﬂ%%ﬁ%é%$$érg%c?#oﬁh%rp¥%%e% ﬁﬂYe%Elaﬁsg?ggﬁgrexhausted
by the gas exhaumimesecsbbntbaseshpply ey messhareiknatfiorspheplyipyesser e,
uhi ch enabl es QRRl i AU G A UGH EPE Ahnd 0, CAGE UL Lunl D) the

of the casings 25 0

present invention, at |east one O the marn transfer
section, the proREATF eIV haemutRont QEmD| §emeetaivre s provi ded

with agdoor capahlietdforopanimgnianc£lQsitb Usertksd of of Nshéles it §nance, and

t he atnospheric _pr.essure controlling neans controls atnospheric pressure so
that the at rmssbﬁgf']iycm& S 30 t he casing increases when the door is
opened.. Alternati Vil yhetdmpamiters ofisilgpwhekhy isuwremtiwh hghths lnasidrgs of

(1, 0 anSBEiSac Shoke B SRR Dl e sSluLign sUprl Y10

%W” _capabl € 'of "opgeni ng an | OST Ny used™t or inside
mai Nt enance, &WPRYEN® asdheric 35 pressure controlling neans controls

at mospheri c pressurg, §Hetéﬁaﬂé&§55®@§£5§eﬂ‘ceﬁ'§}g 1dh ! BRe UL/l GRS1 N9
i ncreases when the panel 1S gpened. By the aforesai
supplying unit i1s allowed to be replaced with a solution
supplying mechanism for supplying the solution to the
solution supplying unit.
A substrate processing apparatus of the present
30 invention comprises: a processing unit group in which
'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 prédetermined 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



r' - 24 structure, the entry of particles and the |ike into the apparatus
at the tine of maintenance can be prevented. In the present invention, the
tenperdture regul ating section for regulating the tenperature of the '
substrate at 5 a predeterm ned tenperature is disposed to adjoin the nmain
transfer section, the processing section is disposed so that the
‘tenperature regul ating section is postti ohéd between the main transfer
section and the processing section itself, and tenperature regul ation or
hum dity cont raQ’sc@és the e@im JP &H@Fx&f@ée§§§ﬁ§0@m1t§e éofyfé@nséy@@iaﬁng
unit, and the essi ng un s perfornmed s¢ whi ¢ch enabl
efficient and qﬂ%b?al%ﬁ%ﬁ%ia I%ﬁ?%ﬂ ﬁ%%??ymﬁbﬂtFB?nF S®ach
unit . dSpecLaIdft}eyvhyex hostswied Ly end r?VWéIheﬁélﬁnﬁi@@GSGl@ﬂlGlﬁchM'Odlﬂ tls?
covered with t rature 1 i chani thermal -in uence
Lg]g%)f.e ta gcor? H\gﬁ% fri0g-0% ({' rqr»lléx gxe:lds al\)é?]é%v i

of the proce55|ng i 6n°on por Tons can b
pl aci ng & he hetantarﬁﬁ@tmmge,pldawog&@abnéﬂm otpeni agdearnt chewr@cwm@n the

tenperature reyd @bi-BapSAd LOR.REM ttdﬁseera%ee%% 0 304 L PRl ﬁ&ﬁ?w&m&

influence 20 of the processing section on the tenperature re atin
section, and iWHEFRIiaNDFDMOVEe 1y én@?@ﬁie§§€¥1F6ﬁdaﬁélaﬂﬁedé’é¢%¥%% s%rﬁf%l yi ng

unit can be redysrtkality hef Hasa scm/@mcbronsuﬁm tuﬁﬁ@er&iéﬁ@sed
regul ati ng neans erfor te ratu ulatlon or nldlt ontro
al so for the [%p‘? n%goqré%ffw THRETRIRE ¢ %t?ﬁ"’e rf?f?‘Jd? of
t he solugti on am:hrtstfeaﬂ idearide t heacdol fdd eurspipplyg g pirede cermbeeder f or ned

accurately. | ventlo the solution supplying unit is
allowed to bensrotegftaced erﬂ%% e ol 1faotn suppl ying 30 mechani sm for

suppl yi ng the sol ut¥mrthe apira radiug pcﬁntbapprysﬁgtunnvenmbenebiyhspféwesma_n be
used effectivelny séEQnH@oix%‘P@ﬂ ahp ?t ViegUhat £ 0% vEPE 1 8Qh vl £ yrng

section can be utilized, thus permtting-efficient tenperature control of
t he sol ution. 335“N4§%R;§N§%&ﬁﬁ i nvention, the second main transfer device

whi ch i3 a vertl Ca'AtS’L%%tfl%ftl:é mgac.;@wm@bm&ms O@fleﬁhéilflﬁegén%hef .
rocessi ng uni and al |.owed to ess 1o each o e
Brocesa ng unlltns"%é%dl% b TR ST p?re%’gqsetr‘?ﬁ%otﬁrﬁf‘:e]al TEtTOM %S

provi ded, whi diragisframaitres ause]betssatsqaa(zm@lpd-dqusm@eanﬁuetdpspotedIdn
present inventiQqn, siﬁss%%s& he §£8H§feftf18"é a%é\foér\c’xﬁ %aci%éfc%‘s‘cer

type capable of receiving an sen Hesubs eac € units
in which the SUsp@EAYessisiham ifter a\rerlteiacesn [shal QI{fp(ﬂJtdmg&IIEhef%ﬁIbisﬁtéﬂalt}e

transfen devi 8 drdAld achedian gike Sides Ofadde HY aaassi g dinida i sposed at
t he front and t hus the nmai ntenance for ‘the 10 substrate transfer device

from the oppodl&VeE d§ 3 ¥ atd GRloEERBFAGTURYRE SaRARIdh Ofer Bept RS RRhsi | v .
I n the presentsdnddent ithe) subetepee Ggoandockashngsr ofhé henstwf tiat wrerdier s

provi ded in thoLESREEH by GRS B9R RLELODH PSR it IMasssond
transfer device is attached on the side of the processing
25 unit disposed at the front.

A substrate processing apparatus of the present
invention, comprises: a first processing unit havinga first
and second openings for the delivery of a substrate on both
sides; a first and second transfer devices, disposed to face

30 the respective 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



15 first opening is open, and thus the first processing unit functions as a
so-cal led | oad | ock chanber, and the inflow and outfl ow of particles and
the | fkKe between the transfer devices placed on both sides of the first
processing unit can be avoided to a great extent. 20 In the present

i nvention, the opening and closing of the shutter nenbers are controlled so
that the second opening is closed when-théd8& irst opening is open, and thus
the inflow and outflow of particles and the |ike between the first

processi ng uni pracestiagsenbod oppadess ng thdinLBproecayindede @51 b0 f0r eat

extent. In the - 1Lon, the fir.st ocessing.,unit for supplying a
pr edet er ni ned %%%??@%n o%g%%h%@b?%P§F§%¥$gd&%ﬁbgéﬁ1%%%%%5%%?&|ﬂ? Font
face side of tRkéempeiraturanseatuldéinge seard onhd drenpendtatrieg adid at i ng
section of the.sepandc30ececensl LapubiL aYing Kigdemeraly e reguiating
section for regulating the tenperature of the substrate at a predeterm ned
t enper at Bre an e@ﬁérﬁg&FPng section for perform ng heat processing for the
substrate is di spose@ theadbphPatls &R thd ANsdSlt deMidhi ANd dile sheati ng
section 35 is dlaposed t.0 ad£0|n ;ae tenperature regulating section and to
protrude to t h8PHafRCOPHe topRERET PﬁlFF§n§F§r66€@i@éFnWHégégbeh@ mai n
transfer devi ceuardunhiéntenpabaruaad: practicadly’ BAbkRdng r¥egtioan thgnct i on
as a heat insuLgEggg area positioned between the heating section and the
first processing Uﬂl?; and the thermal influence of the heating section on
the firs0d processind gHbestratebpravesdédot appaFagusabfexhenprebenattai n the
af or esai d thi r dnobheebn BoRPPILEAL CaPLASASFLNNAANRALARYS. BL110E PLESEN!
invention conprises: a firsi processing unit group In i CRTIrst

processi ng uni 4PEEERtRHr2 digRtyPRE aeEPRdcR R RePRING aInitt Ddlismosed to
substrate 10 tadpeifotie stdid Y BeRGRES| BECAr Basl AGKE S vy dubhid BLEcher S;
a second processin?nuni% ?Lgﬁ i,n.which s coHd grocessing units, in ich a
heating secti oR®For $ert3 g Hedt VpF¥ceisFRg FBPstkateubsemate 5h6 a

t enper at®ir e regubknsfey decicornid dotterdiatas NG tfamaer ahdr setegll ahiieReb
processing for b a di sposed_adj acent_to each other and

i ntegrated, ar%é€§%€§e§8¥n$§%$%$%l%ggi%?%?l% dg§?tFﬁﬁg?8FlH%v?B§nfﬁgs’
transferring t#edsngans afer beomerollhergfihstopentessang chbssngndft bike
second processingt tidt 1B t i 9N it _gtQqu t second
processing 20 unit gréﬁ%nare,é?§6%§g§%é j%%gﬁﬁdtgpggéhgoégeglgggéhgﬁe?he

t enper at ur e reﬁ@?aﬁ%ﬁﬁts%%??ﬁﬂgoh% PSR he heating section and the

t enper az(u&e regul at ingrlse ciggdy d fuLamh tofe bh@ség%omﬂgghie%ﬁzi PHeUP St i S
posi tioned on st _processing unjt group side., n the present

i nvention, th ’P(??és%élprﬁ%c‘é%ls? ny° u%i‘fmgt? 0 Cbrf’g‘?g'bﬁ?tfb‘?% e sl pRRture
processi ng forof Hd& whdistatat aaloouhentimal thenpebaturaeecandnéihehs esonshd
processi ng unid,Skoup; havi t ' cyl the tenperature
regul ation secI%lf on ar eﬁ%‘idsrg%seigs% t %?g{ﬁ %%ﬂ%r% oyt ARG
section i s posi?iYneN diP tHee fukit Rtz essing unit side, whereby the

ther malag nfl uence ofn tdife SeANG RIDEISEHAOHUBEENY! PHPARI bRE {hESEirat
processi ng un|t<§roqp can be held to a mninum As a result) fenperature
N9 ¥} Oﬁ?%c@%‘%‘ﬁ%%rﬁeivﬁ%rﬁlf%re%? O PP FRD RS 3 ng

surrounding member and practically blocked off from the
outside.

control in th

A substrate processing apparatus of the present
30 invention comprises: a transfer device for delivering a
‘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 vmembers 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



35 for the substrate about normal tenperature can be perfornmed precisely.
Furthernore, a clean air supplying section for 27 _ supplying clean air
to the&hirst processing unit group is provided, and the clean air supplying
section’exhausts gas fromthe bottomof the first processing unit group,
circul ates the exhausted gas, and lets the gas of which the 5 tenperature
is regulated out of the top of the first prcessing unit group, and further
has a passage for letting the gas exhausted fromthe bottom of the first
processi ng uni tth@ @iprstto dde@WriO ithedep thereof so that an area where the
first processing unit %ﬂ§§ﬂ° i s di sposed and an area where 10 the second
processing unit grodp TS &Y S'e1sh 3R RAF 3o Facth e tiegsenrecor di ng
to the aforesaiitdiventiohucenpriecRas sage inintaryferaddigale igwsul ati ng neans

bet ween the ar re.t. first processi nit group i s djsposed and the
area 15 where t% %gwsggggﬁéggr%csé’%ﬁt%@%ﬁi ¢ %rg‘b%)pirg%&i%ﬁ%eﬂm%egjﬁ?ﬁs%e
gas i s cbrcul atiengdiipinhehpaisaye fasd sddecaf theuhain g aredfey: dand ddjus
heat is not ac iin ot p ge. f tiQns as .the
Very satisfact oy hest vaed Archetattny S FIPSRIENEMOTE I8 FRakUr ed
as 20 above cah*pR&}EHt CENECENRRABTUPRLY iRdick mifedefeermivta sorlevdssi g uni t

group on the fithet spbeesteNJalll b SeRURA 3RSLRERELALWIE , CARLLRlsl che
first processing.unit 8roup for. perf rgbgg pr.ocessi ng for_ the Substrate
about nor mal t@ﬁﬂ8?8t8 & &ifepager pir Veiy Srésisdery deydclor &o¥er, a

heat ingol ati ngeseliving pndviedediag that sabs@irasoWMieba /e thier & ipr ocessi ng
unit group is di %QQ' n_ar.ea where the second processing unit group

i s di sposed argkéggzggted_<$%ﬁpg§%%vb?%é?geﬁﬁsﬁ?gFﬁS:§%9% HFbressign
structure, thefhtaregolahinpathagtemberptevents the shesmaktenttuance of

the second progesgbRErMihbadkemMBeLAthBe ELESh BLAGSsS BAMBLE @LQUP.
wher eby tenperature control in the first processing tnit group ror
per forni ng proR8SEPRGLIREr PERE BhBSEFALBIabAHt Lh6r ARbsteater aenfetban be

perfornes verytpmperaelye 3eghlaubagr sbetPbAC8SStAE aBRahA!l BsorbstRA
present invent]on conpgkses: élrsé.groceES|n .unit group .n which ?lrst
processi ng uni ts-eath ?6Fpgﬁﬁ§| P a’prelBEePiiRefranster deviceg and

the heating section is disposed to adjoin the temperature

regulating section and to protrude to the back side of the
main transfer device.

20 A substrate processing method of the present invention
comprises the steps of: subjecting a substrate to thermal
processing in a processing section; and delivering the
substrate subjected to the thermal processing 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



solution onto a substrate to perform sol ution processing are stacked in
multiple tiers; a processing solution supplying section, disposed adjacent
to thé hirst 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 which a heating section for
perform ng heat processing for the substrafe and a tenperature regul ating
section for performng tenperature regul ati on processing for the 10
substrate are ﬂéxﬁp@ﬁ@duﬁéjﬁ@@ﬂlattﬂoremm atrfaess fand sentégnat etdanafersingked

inmltiple tigr nsfer_device for N t e
bet ween t he figg %ﬁgﬁg%ﬁ%giuﬁ1?§°%ﬁﬁsf%% §%%5H3 3ﬁbc5§gﬁﬁg§8§#§§ Eg%d t he
processi ng sol tiétipar stppé \d hghs et aral atthe psedetd mprioedssémngevaturds
group are dis e dj o] a e
egul ati ng sect] o ButSHPkaL R EoE adt abloRCahd brpliEepEBELELAT ana
regul atimg seC$ubme¢hleadﬂthran§fgécgddSpb@EEQEEﬁg)@hﬁﬂﬁwﬂspp@@¢¥$bn@d on

t he proceSS|ngl§o£Hé|Bgoggggiﬂ?ngegggghon side. 20 In the present
invention, the processing solution supplying section is dlsgosed bet ween

the first processi n'ﬁhﬁrﬂ“%t%’%tﬂf FBE REPF R bRy LU AR SHEHPECSSTREIFOF t he
ﬁ ubstr a: ﬁ aEOU%hQOéE@ﬂ)t bﬁ@él%béﬁ@n%gd?é h@ubgtﬁﬁadepfﬁéﬁiétSb nghani‘ntalgr oup .
aving the heating section_an erature_regul ating_section, an

t he tenperatur%r?%ﬁﬁ?ﬁtFﬁﬁtégﬁtE%ﬁffgmdgggoé%ﬂpgﬁaEHg pF%ggggﬁng sa'it i on
suppl yi ng secttnansfdesemanﬁhyvlaheplen@bxayuﬂbaseguﬁang@ﬂubdeeeseﬁnggun|t
and the proces S e o] i0

Flrst processiRb onii 40 Breum or PR h e e R R e or ma
i nfl uence of t@@dgéﬁmhdmptbee%@b$@raﬁﬁtfqymﬁﬂy §heﬂﬁ%iﬁ|ﬁﬁﬂﬁsﬁﬁﬁb%§§ih@nunlt

group and the progesigd NGk SOl td A iHERPIENING  Saeld eeceadibg ARKAséRaangr eat
extent. As a result, tenperature control in the first gPﬁﬁeSSIRgﬁanlt group

for perform ngtRs PHBEEESFRAGIFEP/ FRetRELEPFREEALYEE TR FL1pB ature can
be perfpsmed peeshsety, sapdidrnprent uhe ponsrakeolowbeedr 6uktging sol ution
to be supplied to the first processin i LQup_C

performed easily. Pe%‘\’}%r % %rllteéﬁl a?qlrtlsourb'plt?/)lengldgg’% %5% ?orgglljg\???ed
clean air to tfHeohitké processing sactignotp tkepmayndedanafertpecelenn air
supplying sectyon exbaushsedasutLorLihica bRt LA efahbecki LobePbACCASHNT

unit group, circulates t aus ed” gas, and gas of which the
t enper at ur e |sthéautbﬁeﬁe@nﬁr@Fu¥ﬁe°?obhﬁfSFﬁétFPF§tlﬁrééggéﬁﬁﬁduﬁPt group,

and furgper haée@t@@ﬁSégeeﬁeratethwgstagegaszx@@mmgamf rvaerd hﬁhé)Ottom of
the first processi uni t oup to ro he top thereaqf so t

area where theSpP Eggg?r&f §831¥ﬁﬁﬁﬁy ams%kﬁ|Wﬂ+q r&PE §%ed®4 ﬂoﬁn
area where thetsecbedtempeeasuﬂg nagtlgtbup Esctiisppsebdeatempepatared from
cach other. Accord)g;lR L0f.ainreRal foRbLHSLULE. +LOG:1 ResA gseé§1§ﬁn£glons
as heat |nsulaf| g~ neans are ere tﬁe roces ution
suppl yi ng sectsbﬂrtsndﬁspdﬁe@-anéuﬂhe éhéatMm%ﬂéxﬂﬁéf§bé@ﬁdt9mﬁéé§§ﬂﬁg uni t
group I sgdi Sp0§8&u1§€§bge§roﬁé§s%§ df Hd QldREd Rahhe- PASERAYSa RSyt he
heat |nsulat|ng neans heat 1s not accunul ated in the 20 passage,
and the passagée@HﬁE@rons as the very satisfactory heat insulating neans.
Therefore, the passagecbérpeésece asyatodn Cahillebeingt heahbgergkd to

i nfl uence of the second@groc SSi aon.the %lrst rocgsS|ng uni t

group and the PPBCRESFR éBgu??Sﬁggﬁpt?§i arggf?FSﬁ SHBat BPTPEES8 %Nt 1 of

in the first pvbaeSBengempéraguneprégulpeLbnrahdgtpansé35|ﬁgctbonthehe

substrg§§rab°ug FBLe %ﬁBSEgEHESd%QPt 8§£E8£§§QﬁgﬁberRﬁ?§£58E¥SLﬁBd

t enper e CORE e~ processin Bt on ¢ ¥orhed eas
heat insul ati ngn\/vehq tempsrgvuu@drwlmog@neﬂr enanpEee SWQerWb@é@?Yng

sol ution suppl Mh@g:e?ﬁ:?éfé)t{hfé oH BREs&thanch Bd iar paguhgtedtdie aSe6R8eant

processing unit group Is disposed are separated from each other. According
to the af oresaF@MBEFabuLee, 2hfAethuat thASEPREEAGERME Chr EPENESDERE Eher mal

i nfluence of Ej Béﬂﬁéﬁaﬂdréiﬂ&ﬁﬁiﬁﬁ Nh 40 63 grrmuo £0R bbacteksrsahgpsecessnng

unit group and _t cessing solutjon su ng Ctl by

tenpera@@re coﬁ?FdPg¥ﬁ ¥%én$|?%?r%ﬁ% %hﬁ 3@ 18¢¥wnile
being transferred from the processing sectlon to the main

transfer section via the temperature regulation and



- 30 performng processing for the substrate about normal tenperature can
be performed very precisely, and tenperature control of the processing

sol uti‘on can be perforned easily. 5 A substrate processing apparatus of the
present invention conprises: a first processing unit group in which first
processing units each for supplying a predeterm ned solution onto a
substrate to perform solution processing & stacked in nultiple tiers; a
second processing. unit group 10 in which second processing units, in which
a heating sect itmanfsderpset oionngHeatbptoeessi ngubgected sobsmpsm tane a

tenperature regul ati ecti fqr rf ) I@)eem% r at i
processi ng forg;éﬁglg[}%g r%?g%%rsgq&ggggsg aglj%a ent el{%tééaciglglt el?&dan d
i ntegrated, aréransdleadseatipnmwieptley ttifg Senpedadnrexpbstite swhistade

perforhi ng expagureRNACRR AR of ottt Mish S wRdenaqne the
sol ution processi n%(,g and the substrate is kept waiting, in the tenperature
regul ati g secEUbFTERtENW1sBcERE PPBEEARF NECIIRPY2beFar+s KRy T&d5%e®d nt o

the _eXpOS]chrthﬂintto delﬁbrﬁﬂs&ﬁ@ﬁ@&?edﬂ\eai%ﬂg)@,ecttpnt RHBA! BellstidRgdtal i ng
section of the,second pracessing unit can_have . .a function as a waitin
section for rral%isn(fy%tef?e%\ﬁgfléﬁer\ﬁ% £ X0 5&’@ &G35% fréh efd(ﬁeﬁ%&r?ri \C/)gaot H-‘éleg
function of petkempairagurenpegal atingegd@itdomn Heaces sthgrmahgrdues sing
becones 25 unn Vj e . hol di t S,

bef ore exposur%%%ﬁ'ﬁgéée%gfggg sfgiudf%ﬁf(?rﬁ%%%%ce%so%lbj 8? sggﬁ a van%%%gsa%of

t he pregent inbenviesionimed besenwrgsd®edint- upon readi ng the fol | ow ng

specification when takehd i QQUUNGIFRM T 30 d6 RE CAMAIHIh Ara ngs.
Brief Description of the DFiawmngs FIG 1 is a plan view showing the entire

structure of aP¥QESEEANE FE6EESE RAGdafhs HPHEIIE FEIWat iy and

enbodi ment of tt&anf@rfgﬁe@écigmmnamma@ﬁqc_ﬂa@ opendng Foenthyidi shawy g t he
entire structure of the substrat [OCcessing a atus: . FIG. . 3,Ls a. .rear
vi ew show ng tﬁgeeﬁ‘tl}i)?‘érgg?tﬁw/gtdgf:%e mqlg%rqorﬁszfesmssiz'tépg %?G%E%Hslitr?ge
appar at us; Fl Gtethpiesaz usec triegndla tiicewanid & nast exafserc ttircan sifse preatitdesh
according 1o tRfllhst HIDGLIPRLa0 Adle JURSER! ATMPUIAN et il § 15
per spective view Showi ng a principa ortion of the main wafer transfer
section; FIG ¢hesrmalsidélyergedfrhEéhgaPro9as eing reaEfian saed Paus phg, 7

is a side viewsghwiged idf i@ e Mol Midtaefera tdaisfey body in
the main wafer transfer section; . .
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
tempefatures 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,



10 FIG 8 is a front view of the main wafer transfer body; FIG 9 is a
sectional view of the main wafer transfer body; FIG 10 is a sectional view
t aken/al’ong the line [10]-[10] in FIG 9; 15 FIG 11 is a horizontal
sectional view of a pre-baking unit (PAB), a post-exposure baking unit
(PEB), or an post-baking unit (POST) according to the first enbodi nent of
the present invention, FIG 12 is a verti €al sectional view of the

af oresaid 20 thermal processing unit; FIG 13 is a schematic view showi ng a
tenperature regakahgngondchaai efn spaaecasing in the thermal processing

unit; FIG ~.4 is aiho o] C ew_qf i I @CleSi
tenperature regulatlﬁgehélpgg%ﬁﬁﬁaggg? ltl\(l)&’ltoa'?lhé) ?}ggzgng ggﬁéﬁgngF t he
present inventbPantiFles asdjmsubupbrthennal seterdpaengeeletiesn the

hi ght enper at ur ent bRE B, - BEREESA! ngyEBéﬁ ﬁﬁﬁKE)aﬁecQB@'ﬁglhotkgﬁsEbESt
enbodi nent of the present inveniion; is a harizontal sectiona

vi ew of & tranSPEFoAR URRE ?qliﬁl%ctc%radiﬂﬁﬁut‘%mt I]?é( Prerydddrgodhrefitubkethe

present inventiw@shafl &m iarlép@nphgnaﬂﬁemsbﬁzw;wha Bpehshgcoat | ng uni t
according to the figstﬁﬁnbodinen of thg.gres§ ention; 35.FILG 18 is a
¢o8Y | g uﬁ

vertical sectional 6f PEfig®PesiBYer DEEPR SYRPLYIRgy)| an
vi ew showi ng asdetvebopfoyg sapplying 32pradebedmmgedosbhetﬁonstoeuhedlnent

of the prese“t?uﬂ]{%&t%} Fu&]#?&xﬁav%ld’e‘%{]t Laalomeshignaly Véﬁ"i‘ oL EPSn

devel opi ng uni IS a ar OW Ng a Sséeries o eratirons 5 of
the subs@rate Jp@@@é‘ggas ngn@p@@ndsuéhace@bai:ngteofrh@/tpr §heeﬁb dtient of the

present inventg 1ﬂ1§g gééeionFl xﬁqe?@ﬁyaég %égi’:aﬂﬁefﬂélﬁxgkéhgféﬂ the

delivery operatlon of supstrate in hermal, processing unit; 10 FIG
23A to FIG 23%?%Fé°%ﬁ%¥%Fh6ﬁﬁmRﬁ%ﬁﬁ%m%r&ﬂuﬂﬁ§%Wkﬁ%%ﬁﬁﬁ%%%%%?ﬂ@thﬂ?t
FIG 24 is a sghempbsttionsd Meeweéﬁomagptbeeéb@ngoée@t@aﬂ by in the

substrate processiLng appar.atus ccordin nment .of, t he
pr esent mvent?%’ﬁf g%l€$6§h%%m? Brechg ?90 8ngh$ Rﬁgﬁﬁa#ﬁga?ﬂ LP?OM/Of
the clemh air;sél@Gios $epplyihensectisndewkiew showhoydt beef tharnalt he
clean air; FI Cim?fuéﬁcé‘ gk é"%é@%egé%&' Qéealéﬂeoﬂp%ér‘gowglgg cl osing

operation (a first oper at 1 on utters according to the present
i nvention; FIC?UQBlY%n% BPaEt AP Fora expeatr nfrgeRhe openi ng and cl osing

operation (a secondiApeghat ppaseRt 1HGeshUbLEr 8haChAIAl PPahOrbNEs BEESEAT

I nvention; 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 apositionallowing 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



25 FIG 29 is a horizontal sectional view of a thermal processing unit

accorqug to a second enbodi nent of the present invention; FIG 30 is a
partidl-'pl an view of a substrate processing apparatus according to a third
enbodi nent of the present 30 invention;, FIG 31 is a plan view showing a
coating and devel opi ng processing system gﬁcor ding to a fourth enbodi nent
of the present invention; FIG 32 is a frént view of the coating and

devel opi ng 35 processing systemshown in FIG 31; FIG 33 is a sectional

vi ew when an aserpphzg¢hgguaitenperature regul ati on and heat processing unit

group in - 33 Fhige glebSusedd:Nesh ALNBeadr 2t & &8ELT Uha BrEciddilys a
sectional view when an area _haVI ng terrpe,r a,t ur e regul at | on rocessi ng .uni ts
in FIG 31 i s BestPsned sRHg bl WOUiRERY I MY StEPEtuss 3 WRA1GE, e ffive

vi ew showi ng t BeaatFdet Heet9bna thanpikekedevngeiunfkG 280 ithea spllamk ivhew
show ng the struct%ﬂre of a,heating,and tﬁgn’tpierature regul ati on process

i.ng
unit; FI® 37 PYPRI¥EBP| BRAF @Few <RBRE Re SSPRUBESr £35£ 796  t RE“Re&fi ng
and tenper at ur eheegidaigonapraxcepehngguivt thkadel ivefy Gf 36e skb&tra8ei, s a

sectional view_show ng,the structur f turQ._r | atl chani sm
FIG 39 is a pf"ﬁﬁ elpe&/}%ﬁgwanﬁagscg%t ?ﬁakgﬁgé‘gvéfig%%%%lgbﬁggg ssi%%g
syst em accor di ngspecaitef chsindsdi sresnrodunded gre sesurinevagingnmepper .40 i s

a front view of thexcQabihfggapd dewpleRiand PReRIH0 betsledN HHwn in FIG
39; FIG 41 is a sectional view taken along the line AAA 20 in FIG _39;

FIG 421Ps a pFBRTOHBAIBHJNFMECE EChRlnmyeanl W& B obl A FHoss PR EP¥t em

accordi ng to agabxihsegabogdt teAto PfcHhenpresadt thaveité ain BeCpedBormed
front view of t?s.coattgg and devel opi ng 25 processing system shown in FIG
42; and FI G 48%14C3®8&ct¥ional view taken along the line B-B in FIG 42.
Det ai | ed Descri pti oreebethé vl efwitledeEpboditrehhe Rradiret r &uls Babedictenns  of

the present inyenti i 0, be, ex i I |t fear 1.0
drawi ngs. FIG ¥%et %PE?%%ngr%gﬁ‘f ag%&&sﬁ%cﬁjos%elﬁgy!t#e sjehr?rtpﬁ’lyg nesé?(rhgléitur gggf a
substratl® processpaghappar Rressuceocdnhyolding mebosdi senpPrésesh&hgr gaent

invention. Fl Ggulph$ifgPhabti¥he¥er FéppByity & Il tHeLWasaBEnELGidgl S @
rear view section for exhausting the gas, and the atmospheric pressure
measufing 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 atmospheric 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



35 This substrate processing apparatus 1 has structure . in which a
cassette station 10 as a receiving section for transferring a plurality of,
for exéﬁble, 25 sem conduct or . .,; - 34 wafers Was substrates to be
processéd per wafer cassette CR, as a unit , from to the outside into !
fromthe apparatus and carrying the sem conductor wafer Winto/out of the
waf er cassette CR, a processing station 1224n which various kinds 5 of
processing units each for perform ng predeterm ned processing for the

sem conduct or waf eistYYOnethy OReryNo£0BhtRYc2BY da¥etnRi Ngkar QE%StHg
steps are nulti-tiered, and an interface section 14 for gecel Vi n

sending the senfRRMRTIDrE0aFRe WHE oRf t BRLREERPYREr CRRi BE PFFﬁ?gFﬁaed) 10
provi ded adj acent toImhtduqaerE&S&mmgrBﬂeaium 12 har eempéegtah:byré@nmaeiﬁg | n

the cassette station 1 | ural,i.t for exa fer.c tte
are mounted in %é i|9ln°en ?fnoxgr]fp WA S g S STRE" P r?l ons&%f SBP&% t%l o?lg 20a
on a cassette rmmnddefebnired ¢epPewiatiineespedi spesedftey adjarist ehepoais

facing the processidfestaldiQRnl 2 5i $80As wa.?fn%r éégi‘éﬁ%r &9%103 d{&vgﬁée in

the direction of arrangement of casSettes I rection
di rection of ar?%g‘é‘?@ﬁr@fu%%er%‘#%ﬁ%l%u%%@tJr<hnth% m%?l@%t%@e‘?@‘éwﬁﬂl(a

Z-direction) 20:1s€haghi v8dYs 88t §c3¢G88Sah@ t@l@cﬁr@éeégﬁng«@fe%ru%ﬁf@ééfﬁ
Moreover, this wafer transfer bog%1 22 .is also structured le to

rotate in a 6- ATEHTREEF UL £69G¢Ata0088 Fynt Je?ﬁ‘ré?orﬁ?lﬁ?:]e§§l eHRtem
uni ts ing uded treresfdn raleqt Daes St g smlmt’smtssmp@lﬁgrmiureﬂndntml tiple

tiers 25 which S edI h in FI
1, in the proc s(%éngé)sg rg?ellg#‘g Iﬁéﬁ%l re 8 aeléglcér: ?}P @i %IHVT
fourth pr ocessﬂfgfmetnfse%md(IPr@lS%midempémtlhr@rm@sbah:gomlmr }swnicﬂntlyGS
are arranged fréHHéf%ﬁ.%§§%%E%¢uﬁ&€t'Q§9491§1ﬁf1§9tﬁﬂﬁsQéﬁEtQEe39nt ich

apparatus (the upper side jn irst malin wafer transfer
section Al as &1§ M¥OSRSFiAG a'?r%‘:f‘é’lfo%e’fﬁ|%V‘P%e%r‘é¥¢]éie‘élh‘be¥%¢lr%ﬁér$ hi rd

processijg uni tr@ﬂaﬁh@n@a@bﬁmf%é ht P& OELE SI NP1 tdthde SEELERE A. As
will be described | ater st main wafer transfer s ctlon Al 35 is

pl aced so that %rcfcfef%?lr?%l sho tf]e(?nt‘?rén%’f}é‘?r b%%tﬁ%n%aﬁa% FFeFS get
access to a fi Mdrgoueaes g ladingeadie dreddl, shhel ding do i toe esspaigl ¢ind £

section &8, LN ang c1dnPOEEFELI0 WD LoREELL O Sl e QL1 4084 | Ke: A

second mai n waf Ter Sec as a secon r Sectton is
provi ded bet weétPatHieF ARG IFher BresssRgngnFecséeni onhethemmahelnf fuence

processizyg uni tosadtd Gy &es Sl the srGONSH Nah g éeﬂ{@éfétﬁf@néég%lé@ﬁgon A2

is placed so that a second_ mai n waf er transfer body can selectively get
access to a sectitF ey nif AR iYh &2 W@?%ﬁﬁt?\e%%s%l?‘?ﬂgt%
section 4, thedidtivpragesisritgy wnit seot v Sduesdt he |ike. 10 I\/breover
t hermal processing qmt | aced. at_t he backlbof the first nmain wafe

transfer section Al,™an go%essleorht VYRR 110° £ 8 bt PR A RS dr ophob| c
processi ng or tﬂ@uﬂ@f@nwmmmnﬁrg:mmm@nqeﬂ)ttme fegulmatomgot he waf er

W for exanpl en a4l iRHBLAE 83 STOWMEothe 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



15 FIG 3. To facilitate the mai ntenance of the interior of the system for
exanmpl e, the maintenance of the main wafer transfer section Al, these
adhesiton units (AD) 110 and the heating unit (HP) 113 has drawer-type
structure so as to be renovable. The adhesion unit (AD) may be structured
to 20 further include a nmechanismfor regulating the tenperature of the
wafer W A peripheral aligner (VWEE) 120 feP sefectivel y exposing only an
edge portion of the wafer Wand an inspection device 119 as. an inspection
section for i napeersisngot eachhiok naes pab ca ssdsigs tunfiitismaaagh Itice chovre tilme a25
wafer Ware pl ace n fer f

A2. The peri ph@ angglre %%é Jd.é'g% g%%hgs S&é\?%dgnw%%@?%égﬁnfg‘%%y be
di sposed in mJIuSBQIegSt spese. and opramégess fodredydintpr ocessing units are

arranged at the backy O%T_Ie@%n%eqw%‘en@'o?l Vel dhiianshele St%trﬂsff'érA%leSﬂl@e' arly
30 to the back of the first nmain wafer transfer section % g}

FIG 3 ,5in thésthvieF gcadessanglerityRecarahlert ax?sﬁlf\’;}ﬁéf S
units each for cpar é@bgwgter&sietaehnbae@u@rmlwl Ag White tie s\ﬂ@fperrt\mgs

pl aced on a nounting table, faqr ampl e era ure ther
processing uni F‘?mPS%KIE)O é((‘?l‘ftﬂgiaﬁéyasﬂp tgﬁ‘«?r%gf &anr? % or
perform ng predetdcr ied aJteath]eﬁooes$hregsh@e toife tiet @rdﬂ/esmlgig- prredi si on
temperature  qispBscfI e S AP h SACK Mo RYIIDNE edlne
processing fordtﬁg er under réc I'Se tenp r)I

erature transition
unit (TBS) bei sgbatdeltievémpnsder d|¢Vchet rf«.rqutéwe \ﬁmoemttehew@r &o tthenst er

body 22 to the g%b%s@@%%ruhﬁ%n%ﬁ%% 2aboghe %@rﬁ@yﬁéatéﬁﬁﬁﬁﬁlure regul ating

unit (TCP) are, for exanple, ten-tiered fromthe top jn or

Incidental ly, a unititathenBTeRPRE LNEPRELGRY t RRS LR ERIRY sarﬁfcﬁﬁoc?e'd‘ga§f

spare space. Al$@ shiitt8e debdds BE:@C'Q&I%tingn wld reeperetivédopémingxama e,
i t her.mal A QGess nit

post - baki ng units 1), eac ourt i

pre- baki ng uni FQH(t%Rgﬁe)éa t‘i&aﬁg%& &e&?& I?éjeﬁﬁngprl(f?ce solsr?épunl e
per f or migsg heatf ipsacepeniggf ds dhenwaded WWwhithe Heaise sinderapess imasjugtit
coating, and adgi; g%g%aghgfgée PR & Wiknd §8UAALRBALUR Lok PRl Ak dpr

exanple, ten-tiere Furthernore, 15 1n the fif

- processi ng uni tanﬁeétlFéﬂrOGBOffRﬁr@@ﬁﬁ @ndysde. dipesheeveakithe Gﬁ%fﬁ”EB)

each as a thi r@etvfl%re@ablaeeeeeﬁl BELHNEL A 8N o PEFROT M Mk haaicqyiers sinig for
t he wafer Wwhi ch has un er%?ne exposure and hi gh-precision tenperature

regul ating uni C&Y B8 PVIEES §0 & Fhsed HPH0 tiered fromthe top in
order. bp FIG 1, thm ftJHeSbraEs@ﬁeﬁnvgnmﬂDh sehti opefingrahd hel ceiggneb £

processi ng un| ion & a re di sposed SI L d i L ect. at
the front of tf %%‘é‘?%‘?ﬁg‘ef“ ERE Fonsr ST gﬁle% t‘?‘gi eg%ﬁgngro e%glslsn%g
station 12. SO|ll$t ¢ bos @8 wienpehatilines tr egehanonts pweps @mdmszg'lﬁs@cﬂf%?

regul ating the a%%%rt%tl%rmﬁ & ﬁ%r%zl%(‘l%%s'a@ﬂi Stk 1R R HHd &d A the

processing unit sections are praovided respecti vely bet weenqté
first processi @g’%sts%@c‘tmb‘ﬁae@%S?ﬁé‘néé%%%%%sﬁ%fméﬁCJ?G"l bg Ry P&ASFeen
the secgrd 30 RIPGESTIRG lé}_ltterﬁ-_ectl on & and the interface section 14

Mor eover, ducts 31 and 2 for su ng .cl ean an air re uI

which is not illustrgt epﬁ'eé&p&é’d’ g’lﬁlscirhe tta}hei sglprrsocé’srsq ra ch
into each of trfe.)rpeupp?.yung anptedsodrmirsedGedlotGon 36 ﬂheﬁldwtranteﬂi@ 2,
in the first pr Cess'erc'igtg?%é% %tﬁthgepf%n f‘fMSeSsoici‘é'get EMB%&’J%%%%S%IUH' ts

as solution su Hsf I"ng uni orm n ermne
device, andthetemperatureregulat1ngsectnn1ofthesecond

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



processing while the wafer Wis placed on a spin chuck in a cup CP, for
exanple, three resist coating units (COl) and two bottom coating units

( BARC):“¢ach for forming an antireflection filmin order to prevent
reflection of light 5 at the time of exposure are five-tiered fromthe

- bottomin order. Also, in the second processing unit section &, five

'spi nner-type processing units, for exanpl 6 devel oping units (DEV) are
five-tiered fromthe bottomin order. Since the dr ai nage of a resi st
solution is trﬁu@hEaﬁﬂﬁgiﬁeteﬁﬁﬁ ﬁﬁnotlbnthsnachaatsmnandan&hgtamaace in

t he resist coatin uni t [ I i.st coating
unit at the Ioﬁ%? %%?ed %?é?SEBOSSI SSF%ggg sﬁgtkpﬁe%ggpzr tier as
necessary. Thepnboessand mmISt amﬂfuﬁqItkﬁﬂm@ésgﬂﬁﬁduﬂ¥¥2Sébﬁh@nbeislcm to
&b, the adnesi 00-uabh &éD%hélﬁirgngPséégggnanuhlEF%%nlﬁé abBgqBar tgher al

al i gner (VEE) 6, the 1 nspection device 119 can renoved for

mai nt enafice, ag¥eah @WEERFeon, a panel 40 (See FIG 1) at the back of the

processing station g h%té&haﬁﬁédaE@rEQa&@”@ﬁ&QBﬁo%ﬁeEQ be abbgttatepen and
close . 20 At the |owest tiers of g F%Fft and sec¢cond processing.unit

sections Gl ahﬂr€9es%h%ﬁ1€EPaEﬁ5H5e? MPX98SRRdIBYeRE1EBI GPMBRISERpI vi ng

mechani sms f or a FURRILYDHGeé 1 nd e sadtows Q&eﬂsidtg fi@butpméssir@umts
pr ocessi ng unit s alk e gr OVI eCtI vV

| nci dental l y, %ﬁcﬁﬁﬁﬁb?%?é%yﬁ%ﬁf%%¥ SdGETf f%ﬂlcoﬁ%r8PE Eis?ﬁgtmﬁSFe

systemof the sgbBeréoempsotessongpappasamg érﬁsspackedednamuﬂhepﬂevver
portion of the.g §etéesé&?ﬁ&oﬁrégesé&ﬁbxﬁﬁlEyBﬁoQ%fEﬁrwﬁ§§ﬁeéhéo§8 i's

di sposed at the ont 30 of the InterfacCe section a wafer transfer
body 27 is prowr@%asa%nghgndéhtén‘@%b¢%6¥heatﬁggwﬁ$%¥l@¢a%§$@?rﬁeavlgg

noves in the Xheaflpibeeds th§eebt 0FhbOs@BEt2EELBSEaNHOAL B@m@éi&@hﬁ:é BR . The
waf er transfer bod¥ 27 is also structured to,be rotatab L

B-direction sov&3U{at{Re Sechkient HOBsPEhECFTIRE HPUREER HﬁeuﬁFguégEfPBn €3
. Furt heg nor e, pﬂscs@@mnglfbfqdae %ub&tmhﬂbahréyinépémgﬂlaﬂjanéntamo each
tenperature re L unj a p e C th Sl
- 38 |nterfacgy%§Et$%% iﬁ£é%£%f%%br£g§a8§%ék8§ Qna%P%Q€ r? El?% ind
two-ti ered. The wetesferadevieebbdy Qf/anaﬁearsngg‘éhea@ubggr@‘éeth@‘s@een
tenperature r eQHé i g B?’b@:és%@ﬁﬁ)uni\@é‘ta’né BReSSEMEA IR Rledied hﬁﬂ:s mai n

wafer transfer section Al as t mai n, transfer section will be explai ned
with refer encealf“g thediyst BrPFGSS}G‘g Ykt gERVRIG tpﬁémarﬂﬁﬁﬁs fer
transfeggsecti @mA?gzrcsu;s her & @R pasedhadfiaeshtmab Neaelh a5t Heansf @hagechion
Al, and thus the ex nation thereof is .om h in
waf er transfertﬁﬁg?f% UhG T9% ??Bﬁ%&&??}o%lég%|#ptbf gﬁeténgog 85ggn
attached to beamdlthe bempenaandeciemelmnmeeba@bmlm@a@&l chéheaseagndl,
and the illust tha 4 4t dited 8 Fl G
5 for -maki ng t%fe%&e‘?(% an%tl ont(\g’é‘?ls;kgﬁ/l%in er stdgﬁgiﬂgofl]?@t?A W n o%d%8a IS
formed in the @vowr38ide-t hat access to the adhesion unit (AD) 110, or

access 49 the periphgraheabig86ht 128vandibhe tﬁépeﬁksenpgs&ésglﬁé9uhmtthe
case of the second in wafer transf;r section A2 can o tai ned, W ndows

41b and 4la ar$FPrRVi Ve SFESFENG BPyUEL OPHRT PTORT PG eﬁﬂﬁs ﬁaEFde
face in the casbaogt4dos@al hﬂémﬁéﬂ&ﬁﬁréOahhethtSedendaprbeeebh.agnedltThe
front wi ndows 41b are_provi lye pos t| ns._so.that th r Wis

del i vered fron??%u?h%a fngtgﬁ?oﬁggé unl sgc Pént &FpﬁgfggégFlers (See
FIG 5), mhereaeguh@tsodesﬂchdomsaneadasgopedvsdedhat tbe pempershvre5 so

t hat d 0. i e u r nit
that wafer Wisedela¥ehgdsteonbhoil Boltidngh LASEAE! Eabsgogggéégegna

i ncrease or de@@éﬁs@lﬁﬁe wheseby ofheheharmabwsnbsupegai pEdthat FaERBE at

each of the SIgﬁoé@§§§n§fuﬁbe % ggoﬂlthé 81 SYET HPEERgiABMRE t44rbap 30
connecting the ca5|n?%§ ird or the faourth ﬁ@gce55|n uni t

section G3 or 97 kG frld saad Imld‘a‘rﬁ‘u&‘ befied it §HE vadiehperatirg chatrol

processing uniin &e@t fpﬁs ﬁ,@)z@ce@blnﬁh@nga@mmsoa pHrfionciacppabbes dhg
preventing the_o di stgnce

P b s Oas wroF i SUBE L 00 oY PlorhBt bRy al Rhe B pr s P LTk

Processi ng unlpree£$ebys & and A4 S|des of the surroundi ng nenbers 44, and

as shown in FIG 6, ,Gorfespondi ng WhdAWS iy supplying section for




,, - 39 30a are also fornmed in the packing 30. In the surroundi ng nmenber,
partition plates 34 are provided to separate respective wi ndows 30a. In
FI G 4"Na surroundi ng menber 44' having the same 5 structure as the
surroundi ng nenber 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 & side with a small gap a 2for exanple, 0.5nm fromthe main

waf er transfer section Al (A2). 10 At the bottomof the first main wafer
transfer secti@fpplyihQUeléansa36 HOMrHOMHIRQH bRg e iRShde tPEesaHr 8
tenperature, an hqﬁ1glgévir?fgliced. The operation of these fans 36 is
control | ed by PRaVi7tRgraieFReoRLPER 3BT WP W IS qatdom pxhaysks gaswn i n
FIG 4 and Fl Gram tketboatopodbestRE Alespl peedeosingcindt §heupirst or

t he. second pr i i, tion and &2.i.nside, the casing.44. |nside
one of the p0|§§P§§%§%?%g#FE%%% HFFggig%i'éﬂﬂigfizrghﬁt?%%ﬁééwﬁégﬁeE??vely
at the upper ebremperatereahs réeulaved ead @0 poettop af shewhAiratFI G 7,
and an endl es L d i ti [ i e peen
fhe pul | oys S and B0 Araupior iPhor sAFYErTRATS aae e Lmate LS
transfer body 9%° % SHEtEEd & e ther bossomdeifyshpefirdd niedess bayt
clanp 47 bet wegii ¢ RpPudtb! REEWES LIRS t3ROWALBOF! & %éa%ngréh%%ea

fl ange portion 45%.|s provi ded, at the support portion_45, and the ange
portion 45a i stR§ FAESEPREEREP AR by 4 S3ELSPOF R @A G183 Wee Bl es
33. Theid ower thut lseyedii?l brocesseabedni o gréws ald ag sphakld Meeofepa ity
notor M fi xed E§b-rg% cn5q$1of the pole 33 to conpose a drive 30 pulley.
The aforesaid Vvertica béf dri ve mechani sm and vertical slide nmechani sm
enabl es the nain weierordamsfier bodyaféresaiddcenduandrdesteadpassageerti cal
direction by dfiydibdorLe t Ri 0 I [ ng
and descendin nechanisn1igg%%,gﬁggé&%gpg?hgﬁpglF%E?ﬁgkoﬁﬁgfé%%$§a%%%£but
the drive notdM€ MicHh BROATIRG ULt - Jtthefs pbl 90 @md Brd ndhe ardar
transf ers body wiferehaistechdPBtOEeSing uni4lyrdib LB SIPRNUS . PR eRAS. A
rotating rod 4: which,is.rotatahle in the B -dlrch€ﬂ%|s connected to the
motor 50 (See B &°5)§ AR¢ad S bR SRASFEPE ¥ Bephginswelnhd of
three arms 7amedns,antd/chiis Héated st not hecappelaead im ehet besE8§al idrgi r od
46. FIG 8 is ﬁfgg vi e . i fer transfer.body 16 in the state
of FIG 4. Vertf}}éc rfc’ear%ee\r,%s 1}?16%5{]6& egleor?’ Bot ls’sﬁébcgfs(yrc}f qheaf rward end

portion of theldrhaldsy ambngor t ThersSorand tiet pelssdgeo st crareidc als

menber $95 ar eukd il Yrlivithd e diiia 1) 05k ik Af fo ¢ adiatd M hgat from
the upper arm 7a and the m ddle arm 7a between both the arnms and an

attachi ng menfEPEEH DN greePneBnthfieSbr oo rpy oess s aisl DHroNmai r of
optical sensoramd4eaperptoviedesnstol hin aeid €hirek phecatkanhiwg FRyhrlp 96
and .t he formagﬁﬁe%% Oéﬁ.the arm base ﬁpd %‘rtion 5 mhere?y thﬁwg¥esence
or absence of The RSy Woh BEESTSE M%r® T e SisiRs Grithen CRG R er W
are confirnmed.tefip@ragure zagedtd gradformad steoy myddissesltyr.uct ure of the base
end porti on 55 of t J fer tr y 0..,s .a
sectio%gl vieW/takgﬁﬁ% oﬁgmrﬁéﬁﬁﬁkegﬁé§gaf98g[W%gl]§$H§%$%§é%% %@1%%%%
supporting pl &ea523 yhergeheof éagh BFO¢Hes Hren Wakle areipdre iddmpasfed he
arms 7a to 7¢ andEaeh a@feal MeeMMHE RYIIND RIS 151 'Lﬁaiftorg%%éi nto a

secti onal L-sgﬁpe, agp an armcarri age 56 novabl e along rails laid on a
base lsposed are separated Trom each other.

According to the aforesaid structure, the heat

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 eachfor supplying a predetermined



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. Cuides 62

'y engaged with the rails 61 are provided at the | ower portion of
each of the arn1carr|ages 30 56. The inner face of the armcarriage 56 is
fixed to a drive '"belt 65 stretched between a pulley 63 placed near an arm
original position (a base end portion 55b28 the base 55) and a pul l ey 64
pl aced near an arm forward novenent end position (a forward end portion 55c
of the base 55fodiuttho85 catbekt subatpate m@t@@Eﬁo&hemblﬁhdomubnwpﬁs&an@re
coaxi al Iy connggted ta, allﬁy%P§§ gh%btq%qungg Q] r tg@%ﬁ%lf&pese

pul | eys 68 are connecte wth'driveé
respectively, éﬁﬁpﬂﬁénﬁuﬁﬁéyéono dﬂéppﬁﬁédaﬁdaﬂ@mat¢mgt@haﬁu$5¢f drive

motors 60 reSpﬁﬁ‘rbb\é@%Xn V\ﬁ?ﬂtg 9% ! atelohg s%gfl&l%fg %%h Qfedte*& gl%fds 60

rotates, each of t g | eys ates via rive
belt 69, %and tfe& HGFP yt83ea§§cﬁ of ?hélaﬁFVQrB€ﬁ§§lBS U§1&ﬁuvéns§ﬁoﬂﬁe

rotational dri peoeteseanb '@]fllt h_sercmﬁ |1@1Y$7h@ah 88doRachr & ed HEn @A 1GAN Ehages
56 npves on the ra s ve belts 65. The direction of

movenent is delfds %Q‘?antelrlﬁ F«?&Ckllﬁﬁ’ éf’rr%‘?’é{:?’é‘?’llﬁg Reg'h BACGSRE gt §PE 10
60. The not or stheesnbstrakkyaddi sehempdependentreyudt teaagh sechdon #adg t he
arms 7a to 7c¢ B e i n The .af oresai d
structure of t%égﬁg?ﬁ mg ?hgggﬁgpgg %Eéu?%g?@ﬁl %éggacﬁngfffﬁetgrns 7a to
7c to rblate i FUPREYBLS acﬁer@tﬁp@ﬁe@ﬁdhmse@tu o ehehetheheny-intaurathesd,

Z-direction soaas geaE&eabhﬁ 5919§51é09§é§stOahaeapE983§§599d€O&EeS%8&'0”5
Gl, G3, and (4 as describ Eﬁ ove, Next, with reference t to FIG

13, the pre-bakfAgS ﬁFFlFﬁA FHBSpBetecRpEYaRB SQElﬁ@rﬁﬁlPrPPEBflngo and
t he post - baki ngniinst af@QSHe gﬁ?oﬁ? %ﬁﬁbﬁfsﬂﬁgiuﬁﬂﬁssldwa uﬁédpkacbbglﬁgurtg
processing uni £ n nd the fift ssin t section e
expl ai ned. Theseiggiéﬁgsﬂ%? LY e *%Wéﬁyfgﬁi %% ﬁ&%8§§§ﬁﬁ§lpgnﬁﬁﬁﬁture
As showh5in Fl@&oup, asacﬁlapohednaﬁjpcenéssongauhlthErhas ahthbethal

rocessi ng de tur

egulati on and-frRnepcyr o afelallnd VAR B ISHE HETRELE Ut ion,

regul ation and transfer device
the thernmal praceddinfeaeerasure edivkahing seg6 ipai iy cacht ef tﬂwa aehead| ng

Wi re86b with appbegesihgalni 16U Atddrdg viRrRd ¥n I%%Vtggeéelsela 30-¢ytipdri cal
supporting bod 881|s glaced Under, t he supporting body 8 ?hree pi ns 85
for deIivering PRR-VAPEr SUF L8 pPAC8d to be ascendabl e and descendabl e by a

drive davice 82. Thénthheeppeeen851avenphanedthhlbeobesﬁgngebbaﬁtednlntO

tg;gg?gtB?Lefeggﬁ%if%ﬁgg% rans%oal §%%gggé@ﬁ%e%@?@“?%%%&h%99é%§s%B%able

al ong two gu|d@n¢gjg§oup forrperforming solution processing for the

substrate about normal 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



- 42 77 laid in the X-direction are provided, and a tenperature regul ation
and transfer plate 71 is fixed to the sliders 79a and 79b with connecting
menbefs178 and 78. Under the tenperature regulation and transfer plate 71,
ascendi ng and 5 descending pins 84 for delivering the wafer Ware placed to
be ascendabl e and descendabl e by a drive ggvice . Slots 71a are formed in
the tenperature regulation and transfer pfate 71 so that the ascending and
descendi ng pi ns 84 enbedded thereunder can ascend. As this tenperature 10
regul ati ng mecWahksafouenperabareesbarnef easpévtorned by regul ating the

tenperature of the waleby¥W-atsadpdgter 8ipsd ggﬁpseé £ of
about 40C by US#L ng}icool |X <:Eler for lexarr%? Y ﬁ%ﬁggﬁ%gﬁéﬁgﬁhs

illustrated, fOre&Rampfet drinAr BRACES Byaraiis §FosPr 1saPRpvefeder the
like is 15 pr oxhdeché I’t:DEEKh Sii:ﬂ@uplﬂ@ur@%e’tt&@iﬁ@xh&@tstls' bast cabadehar

recogni zi ng an_o ratl n_is ovi ded i.n the other slider 79ph. An
air flow path %E’E or ]gor}h}? oj% % pé‘ioﬁ%fﬁ‘?'équ S SEQPR wﬁllEﬁubxFFlesb'ége
descri bed | at eexhaufoededasnt @had 1e'oat tRé ghstbE whithgtHs {empéhetlheét
side of FIG 1 I 7 C C i .fenperature
regul ation andﬂgt r%% gaE%Zv%’%g lge €I8 g%ﬁéﬁigg‘:—'\sf?%% éggﬂt@ ‘f‘?bgv pat h
75c | eads fro@%%@up@@@n’é‘srtheérh@% aheatsagenber lebring the gestical

di recti on (theondis ead isoin ehb pyalook dfe rhlusty 2l edeo Pl LGHTDE 6y s

87b are Iaced at _poth the side faces of the casin eth
pr ocessjr g devieef ‘§|EI% tha gt R nEerepor £ ?%ﬂta?’é pESpetheyel Yheor med

therein and | qadoéémim@%@meimséuppwlﬁ@ éé@ti%i@éisﬁb@éd%ﬁ@'&ﬁ' y.

30 Concerning grocessi unit secti

openi ng 75a |sépp$oW%xtc? Foerse%ceci’mg% T Sed* 4 Héll\ﬁaWé?uR’N’TSr éﬁFnBBSFﬁea]F‘?rst
mai n waf er traiedparatedtformAdadn onkesi de face on the tenperature
regulation and transtes,dsu Ceo ik I2e0feLlieaCaeLlg: dPe apd Lhg 75b

is provided 35 to face the W ndow 4 esecon malh m?a]?% ﬁsfer
secti o2 at FHCBIPRS asg d@aftae@sulsmicntgeﬂ@an@abewembtmu ghegsavhéreel y

open and cl osecias @rydad shatly igd 18 RPRRIRAS 1 HoR sect dd8p0543 adid
75b. The openi nrg‘?and cl.osi ng. operation Ig?g?htzag?huttépg %%a a%%o%Gb ?s

performed by a0 PYEATERET B IToFSF PREOASSE BRI EHEEQUR d§rét P&t r ol
section 8. FI (Besljaaes, alsd dessestednahlat emgofn thiee Salsiskeel aur the&leat
processi ng uni he i fth.processin ecti

As illustrated. %lua(rneé T §GU t&h g Sf-’ltbce On?g a?%%?ﬁlﬂﬁgﬁ ot n %t er
flow i R0order Rétﬁfiém‘ﬁ'blapdt tlee el s sdide Guhot ibost die the sedy Sﬁtimdmy h

processi ng unifeseGtd=RN &4 r{d Hﬁ‘eafn' fthTHéQ&%é?bngtHQ';Ba Sehd At
inhibit 10 an increase in the tenperature of an rmsp ereint e apparatus

i s provided fremARYHRS rﬁi’sﬁveir}tertli% QWI‘I‘MWGW%@ de crfrstd ed to

a punp which igrawdsdidgiaimial &_ﬁ:cmﬁ @maeﬂwﬁraé&ﬁr@mm@m
section 4 ( a?n'%t each side. n on.the thermal processi
X

devi ce H side pe ?ﬁ%cﬁfﬁhn%rseoc]lugjooﬁl LRy A0S ﬁe?Ebﬂ?atQ%‘ﬁ’?ﬁﬁttgL‘lt%PL)
as a tesper at weatreguliat ithg féctcoproheshing untt ugedup N @t Ipddfis Antiergral

rocessing s h 0cessi unit
Eectl ons % ygj%%égy‘wﬁtqgsge%&]egﬂ%a%hggt%gk ?%&rléflréé]élﬂ%% tiem%’é]t
af or esai d tenﬁ@rﬁ?ﬁﬁ@rmééwr@fy oregrigetlyanshért el et @ ¢ nmoﬁrefﬁéie ng
uni t ( PAB) ObyidaeddiRy s ILARIAE QA gt il @i L eper atur e

regul ati ng device and the thernmal _processi ng devi ce is elimnated,
B

and hence the sanme %H%F%@%WGF if PFoys @%EHaF@rﬂé’é?@H‘H{eerq he

sane cgmponenttheaprobese ing fsb&uﬂﬁ@nbékpﬁgyﬂﬂgtséE’f\anO:[stcﬂ.%ﬁdé&ﬁi a3 t hat

th | t tted. The t I | at
dovi oo Co 1's. APobFBBIVIPER b SHRBRbEraeo e ERaF P EOVB QU AR R0 pl A e

133 in a cyli ade capaswipar timg kaedyh Hihed .n thls hi gh- preci si on
tenperature regul a t 3 al t h. .not strat Rel ti er

el ements, for exarr&l&,gﬂ?}lgl st(]abd?th %ﬁ <"\‘elrrpesr euroef t v&ﬁaetr Wis

r egul at ed at anﬁmé@étl@rgnwbhptr@wwrt@t tine tl'fe(mlaéxanﬁleenQQCéfoyhéwdimxd( 35

controk) wher ghy G ZL UrSIPEHAY SrC ¥ Hi &N R cessing unit group

and the processing solution supplying section, whereby

temperature control in the first processing unit group for



performed. Under the supporting body 133, the three pins 85 for
delivering the wafer Ware placed to be ascendabl e - 44 and descendabl e
by the¥dyive device 82. The three pins 85 are placed while being retracted
i nto through-holes 133a formed in the high-precision tenperature regul ating
plate 133. 5 Next, the structure of a high-tenperature thermal processing
unit (BAKE) included in the third processih@ urit section G3 wll be
explained with reference to FIG 15. Incidentally, the same nunerals and

symbol's will be,disesh-tOnhglest 9hed &1 hder SANEnLE OSRORERA Be a8bbNROSRotRal he
pre-baking 10 unit (PAB) or the like, so that the explanation gnll be
g

omtted. A tenpePREFEWeQutaR iy RRYFeEmed BeTY PERPEF&LYr e2PEgul ati ng
section is di sposgseraihe déottosi 88 thetbeoappatngusoclntiba casi bg 75.
The tenperature re%%,tlaténg 15. device Cl is provided with a tenperature
regul ating pl atRE1EZ TR 2225 Hhdri cal supporting body 161. The tenperat ure
of the tehperature rgetlastingtel ateceé88ing spperathedobythei ngeseoki ng
water or the |i i Lar f i - i g und A : t.he
| i ke. Meanwhile, aéﬂﬁ%%ﬁgc?ﬁ%%pée{%t %rgit eP%aoge%réggégsg?ﬁg%d%%éégé@Hng Sfr'l
per f or mi ng heatfbF9ksaeeRFBNG Ueipe ey o §HEPLYRRA Bheredekaanined
processing devigglktidntHeLdr - Hakévgat8i to(FoBioh sbButiks peodbspengd on
the back side. In the hi h;ten&er,aéure, t her nmal C'EPrnod(caesm ng devi ce. HH,

likewise with t}e SHEFHER Y5 5LRLE PRV PSP PhPGREF NPt uF EOHBY

pl ?t ed11120 : s pl ag athiwH ﬁegondm&rcdwid ndhﬂﬁﬁlltat,i:hgwmiﬁ.tcgreiaa:lea]ﬁmg'hdedﬁﬁ.bnt he
cylindrical supportin 0 88. Under the supportin. Q 8. .the three
o s 35 for del FOEPREEOHBIRAr ar= by Br et Brattl FoF bbraoeanabrEoagat @
descendabl e by témperaverderael 801182 secliert Hoeeppirfior8dnar tepbatetunki | e
bei ng retract e%é%ﬁa%béﬂ“@?@?@éﬁn&l é‘rfQEQEQubEtE%ﬁegﬁﬁéeE’ﬁgEEoé%&- The

di stance between_T enperature regul ating device )
hi gh- t enper at ur@di #eenhl CprorkelsPhgcHedNCelprrsatee. t 8¥BeSFEFEEF fRan t he

di st ance; det weeful Hepl €ERR;UARA SN eRPULaLE G iaNdot IAYSHmidRY E&poSuaad
the thermal processi n%i.a. dfvi ce Hin tpe Er e-gak' ng unit gPAB oq:ht he |ike
so as to preverRT PRSP HERY pr Ot eERENGURE TR AP gH %Shp RSt HPESFACPRe e . 45
hi gh-t enper at urgolheionlppsocesingg aeditde: Hddatomatexdres kegptowad thady in

i nfluence on te r re.r | ati . 0Ccessi | n At te [ .
regul ati ng devi %ﬁggé%%ﬁi%tgﬁe g%aggagggﬁh%%%%%%%ft gﬁ% Sre(ra%ogfdghqﬁgeﬁg\}lnge C1
5 and the high-tehpebafore batngataprovedsinhg dbei espbBurguidétrails 118

are | ai dz(ﬂ n the X-di &ﬁcﬂlilgrbr@é'%@ i%ntion, the temperature regulating
section of the second processing unit can have a function

as a wailting 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 objects 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 apparatﬁs;

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

¥



arm 115 as a sub-transfer section for transferring the wafer Wso as to be
movabl & al ong the guide rails 118 by a drive device not illustrated is
provi §¢d. The sub-arm 115 has a 10 pair of hands 115a and 115a. Although
the detailed structure of the tenperature regulating unit (TCP) included in
the lowest tier of the third processing units G3 is not illustrated, the
tenperature regulating unit (TCP) has The Hame~structure 15 as the

af oresai d high-precision tenperature regulating unit (CPL), and as a

t enper at ure r edgileatduies et IR F S 11 AR Etr e regul ating unit (TCP),

tenperature control pf;giyefs by UstHgofo0! Ny ek & \md8l b el (BrERM Sor OF
the |like. For exanple, the nunber of Peltier elenents in this case 20 is

| ess than that S8F&HRN GEPLHIRKE R Y pr et si SPIEHRRI Gt Ur e GRSt $Hy
plate 133. Fl GigkGesdhiows; the transition unit (TRS) included in the third

processing unit section G3, . Different, fromother .thermal processing. units,
Do has B0 T her ol HF e ook AP Ui Ao ShCrE SREpEeDRoT e o
tenperat ure regt athegnatiayiwef €3 ) treants bars oadtyidhe ascendi ng and descendi ng
pins 85 and a drive ice far v kcal |y, amvi _ Gosmonent s in
the transition unit S)% Ja%%%%g%%%@ Oaf}s/tlg%\c{}{s?ggll‘&l f%g}_etgag%ﬁgr%e%5| oér}rl’
t enperat ure regul at i REGunl tig GPILdsy view kEowiike. aAlr hvagheabanisnuef rat ed,

the aforesaid sparne,spacecifcs #dedddy (AT HIMEInRILEESskREsYBIris Seel bR G3
has only ascendi ng and desc¢endi nhg pins d drive devjce f

and_a or vertically
novi ng tifem for recef ¥ nd afdf Q%%ﬁlﬁﬂéﬁ/\ép@rm@??r"ﬁﬁecrotBFHt?%eﬁr]%%‘Z‘ééi ng
units, simlarly to the. 3pb ity angett0BnNi ¥iéTRY tHdembint hefetricins el a
resist coating.unit (COI) shown in FIG 17 and FIG 18 will be expl ai ned.
- 46 In this Jﬁ‘?‘h’a fan filter unit F for air control which wll be
described | ater is npu@tetOatstaesappionpdrvien béikancasong dhe limad at
the | ower porti h f. angpul ar cup CP is placed near the center of
a unit base pl afiebQS@(gPsh%l_ fe'(rﬂq't an the width of the casing 41' in the
Y-directi®on, and a sPI@- chudk adwiizqitadegechdrapd. vige fpprEauekkiag s
structured to retat e(Bypy ot athoseleRbbyhPE HOK £y Ofin ot d(bNE) MbLrad43 while
the wafer Wis fixedly hel d by vacuum suction. Insid tge cupﬁ@, grian 148
for delivering E%tl%a]ﬁh?%ru%%r@%@vi%#n@e t&sEgﬁd hF et AP e SRR babl e
by a drive devige ddd,passent diavenpboh; 145 for drainage is provided. A
drain tube 141 is co ct to this drain port and |.eads .t n_ kn ain
port not illustrat edpgg ujg?rfgg & gS’éEéCBZt%\%é l?rlgﬁ%gl}’rﬁetw t?afsghgl %?%Qgéigénd
t he casigyg 41' thd5mdt apnotebesngddaitre connected respectively to a
plurality of resist ti upi LS.~ , carran L Lhe as
illustrated in this g?géeggi %g %nf%hégg%gnyg%a%%?ﬁgg gnggﬁ}?bgfg\%gat h

for atnospheri creuebatiag derrhatishicdhawFRrEine Hedhid bBATNaLaPrPSeFBiRed by
a space 20 L begMeen the casing 41' and the unit base plate on the

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



opposite side (the right side of FIG 17) , and a fan filter unit F of

r resist coating unit (COTI) at a tier lower than this resist coating
“COT) can be seen. A nozzle 135 for supplying a resist to the front
face 25 of the wafer Wis connected to a solution supplying nmechani sm (not
illustrated) in the chem cal chanber (CHM_ 26 (See FIG 2 ) by a supply

pi pe 134 . The nozzle 135 is renovabl y~at t3#ched to a forward end portion of
a nozzle scan arm 136 at a nozzle waiting section 146 placed outside the
cup CP and novégcosFB@aaatpridtetfdrsitnedbedsinsnt di fs ther geepest tirorersetorabove
the spin chuck 142.  BOZ; ~ | : t #% :
.portion of a vert,i cgﬁaiuggo%% f‘ang‘é%grltgé? ﬁgt%?%%%ﬁgrfl g%%{aa I y%rﬁ)lv | e
on guide railsY¥ilaid in one direction (the Y-direction) on a unit base

plate 151, and novewiigy 33 thea YiHwaHORHRALCY &l b¥r Mokt R eraldi G

supporting nenber, 149 a Y-directiopal drive nechanismnot il]ustyrated.
- 2? Thégnozz EEQ%E“%YSﬁrf’% PEORBYEHTE R3S RECKAFFBE IR S i HTdonal

to the Y-direcembodimemtderft tthat pirfesseamnz dlrerelidnidrs; sel ectively attached

t hereto depending o e pe of . esi t the nozzl e.waiti sect i 146,
and moves S in the Rl eztcz%% gr_? ;;&anb?({:di%rf%c FRTTa T Ve TR I g’g}e

il lustrated. Adgddvieryupresstienmibei gelds brapecm the therePl gnbddmssinyz| e
wai ting sectioppt46, and the nozzle 135 is cleaned at this position prior
to the supply of the resist to the 10 wafer W A vertical supporting nmenber
novabl e10n the Ydir &G ot 3PotostipBor EP AR B repeeahbonat dkagramen aBIhss
wel | as the verhiegdlalsgppddgichgmemaar; 149 for supporting the nozzle scan
arm 136 i s provided t uide rails 144, A 15.rinse nozzle 140 for side
rinse is attached tg%g;'f ggmgrc’daegffﬂ“%%arti’i%rfrcﬂ‘ntt e S% REeWABZz HRe skhoW fim
139. The rinsecdezn eigscan ahe $139s tanalt ¢ her o exsei mp zzd e dakusemne-ording

transl ati onal | ¥ 0k eGt:ilin : 0 j ta sition
(position shovv?”?ob;/:}léla %tullleslﬁ %ﬁ{e Oﬁéke}l't%%b%;/%gthgc% é;é)eezb,&V}%'f Jtrﬁ’gerg:&p&bP and a
rinse sébution di schdiGe 2podist roAChPBAELFofldhovihebysowbey ethe | file)w sxft
imredi ately abewe theaperiipheral edge portion of the wafer Wnounted on the -
spin chuck 142. Next th% structure of the devel oping unit (DEV) shown 25

in FIG 19 and FI G 36 WA 15e2eSPNaMABHC $HAEHY oW etRPBHIN ot himi §1 DR |

t he sane nuner ghs aléasyriial;s will be used to designate the sane conponents
as those in the resiﬁth i.n uré;it (rCOT) .. S0 that the explanat,ion thereof
will be omtted. In‘a‘rof7l &5153 FE9&ThF 5P eV d% ity D RMD t o
the frold facecdbsthg epératWnaepfirakidgedt ot eefnohuttétssidateting th a
di amet er | onger .t hap EQ%tse fe the wafier, Wfor discharging the devel opi ng
solution are formed. nozzl e waiting section 154 is provided by the side
of a cup CP, and a fifffse 4fo2A & HR e depplyigiaimica$dssinariiow 354 or

rinsing the devebephngyopeliraition qB e dndMpdraaa &f) tdre maf enWisrs
provi ded there. The .ri nse n%lzl e 15S has the sanme structure as the nozzle
153. In this n8YSPEMAS: SRy the present zgvenddGiyn 154, pre-di spense is
perforned regul arly FIG.a2 ¥ equiar edriizconedr dertdicRoserieiv tdfe devaloping
sol ution whi ch 334580 A4 IR AHPE Pl R BHLAMLA Jhedozz!e

present invention;

FIG. 30 is apartial plan view of a substrate processing

apparatus according to a third embodiment of the present
30 invention;

FIG. 31 is a plan view showing a coating and developing
processing system according to a fourth émbodiment 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



5 Al though the nozzle scan arm 136 in the resist coating unit (COT) can
move ip.the X-direction, a nozzle scan armin this devel oping unit (DEV)
nmoves Bhly in the Y-direction along the guide rails 144. As for the bottom
coating unit (BARC) , only a coating 10 solution in the resist coating unit
(COT) is replaced with an antireflection filmmaterial, so that the

expl anation of the structure thereof is om¥ted. Next, a series of
operations in the substrate processing apparatus 1 explained above will be
expl ai ned 15 wiX¥oretbrenceecbiohedfabanghant Xs@bmecthok} G 21. In the
cassette station 10,pthe waf r dy: j[st_gets _acgcess to the
cassette CR housin u%%ro%%sgédémgggégggggtﬁéééaéééﬁt%gn%ﬁﬁ?i 3VtaBl e 20
and t akes one sté?ﬁl%%ﬁ%l@élf%rr%‘#%@twlé@r@qf%ﬁén@alslsieweiIGFF;CC$1)31Ai$er 20
taki ng the waf esed¥ Dotied®faldiegcasseliecGR ohhe waf er transfer body 22
‘rotates 0O in the B@P{;re %ion,‘ the shutter 76a (See FIG 11 and FIG 12)
of the opening 75a of “Yfhe’? ehPet R TUF TGty At VHYY ushewW TR he re tiiec thre d
processi ng uni toSextimm<Beopdesica; hand of the wafer transfer body 25 22
is inserted into th Si,Ng; fr.amthe gpening 75a, and the wafer Wis
nmount ed on t he terrngrg iJr?’g lr%gttﬁlaéfq} Hée‘ﬁlsgfoé‘fmﬁ?% © Shrdgdtgent hadieating

t enper at ure refhdtioreracessiregyiatsn tenpessd ing wegy) ation) is
performed (S2). Afterrde rat e ki QO _pr ing.is conpleted 30 in
t he tenperature regqul a(%j %ﬁul%ti% ‘(%’%gg)g'ght%ﬁleggggnlgﬁgé%g 5 'et%‘-ég%blb‘bjé‘?t si de
opens, tife uppé?heaa?ﬁwlkﬁf 3HE GSRRST He e vied Bt 1 a triors frro eyl usit
inserted therefdgtown and e, vief er “Wis delivered to the arm7a. The nmain
waf er transfer body5%$ rqﬁﬂtes 90 coynterclockwise in FIG 4, a shutter 35
43 of the bottom coatlhy Uhit® CBRREFLIPRELUYAEYI RRPWENY| Fe Fhoressiagplini t
section Gl opersmpdmtupperreyulatains mageidashi nto the casing, the wafer W
is mounted at a F 3@r§g%}§ighquVPOﬁitLon, and gn antireflection film
is formed (S3) . As desciibed above, the tPEnsFet CORHRE MR eI he

t enper atidr e r e HOHSTHIEY stshen ceassidigauntid s tfol fidie axomid gy dferhe
processi ng uni igrdEhtantvatich > performed only by the upper arm 7a, and
the transfer of the fer Wafter heat processing which will be described

| ater is perforned ﬁvﬁ'héomlﬁdf‘ef%‘?% Mo-&t ofth&hpoges t en ed detverletpy ray
ther mal i nfl uepcecesstibe wafarerWstavba el t g mni num Wen the

predet erm ned coati NG Pr (‘lessi ngsi n%li he 10 bottom coating unit (BARC) is
conpl eted, the shutter 43 op&nd, THe HdiVe S FPFSD( BLoRfethowemamare) is
inserte@0to redasi ¥F&&.h8%afer Wand put back in its original position

(i nside the casing : e is transferred to the heating unit
(HP), 113.to under go%?Il)Cl;r'séig%sé- g%%%&&’t 5{6?‘8&8%55} ﬁ&a%%ngﬁli defigd RIRT ng

t enper at ure i nPERICESEALE isystEar ascomliong 12 @CsixTheradfddEmenitn dfhahe

hi gh- t enper at upe elkermahvRneGessi ng unit (BAKE) shown in FIG 15, the
shutter 76 shown inEﬁJ‘ﬁG 4\:%2.open , and the mddle arm7b (or the |ower arm
20 7c) of the first 'n*waf 8r2 tTHY S oY Rhegrrahind antk devedopitics
mount ed26oves pmotkesYndi sgettiedn showa A0S IFTON domegisat el y above the
tenperature regulat%qg;dgﬁigg Clkxﬁgcenqigﬂ and Eescending pins 127 in the
tenperature regul ating 'dévi c@ T Asceth~ "t hE“RAf 31OV | 9ot ®-61 25
the pins 127 atnaF@gesi #i2on hi gher than the sub-arm 115. Thereafter, the
mddie arm7b is pHbtR3Gkal Pebk3iBtighRE RAS bl QR 204 Lhe shutter 76
closes. At this ting, € sub-arm LIS 1S Wai tiig 11 tIe VT e ity o
center of the unit $&<dsrasd eabpidiaentshe imtherpresehtt haveaitd onaferl 130
transfepobody BE. eXpeasubdaben dd5weRnst-ardby pRves ttgeadi}%?ihi gn above the
t enperat ure regula&é&g device C1. ghe ascendi ng and descen ing pi ns 127
descend while the r WS fdiint éd ARGy T 3vd Shive iRl dhewens: ide | ver ed

to the sub-arnetibct85eThe subbatmatibpnbiebshag 4mset yeds the wafglg Womoves
. 1n the X-diregt] o [ and the wafer W.is munted on the
hot plate 112 %l\f; télﬁgoﬁgaég?egngeglé%ﬁgé?%%? ngfvention. FIG. 1 1s 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



- 50 processing device HH for the next step by the novenent of the
ascending and descendi ng pins to undergo predeterm ned first post-stage
heat pf.9cessing (S5). In this heat processing, the wafer Wis heated, for
exanple, at 230C for 5 a predeterm ned period of tinme. After the
predeterm ned thermal processing by the high-tenperature thermal processing
device HH is conpleted, the wafer Wis-nov& to the tenperature regul ating
device Cl1 by the sub-arm 115 and nounted on the tenperature 10 regul ating
pl ate 163 by t reafgweitian svdst mdscend bg prose$2dd pad whtet enpesates e of
the wafer wis dgregulate 1 L ratyre there (S6). The
EIWAk Qﬁ%,?ﬂ)&ﬁﬂﬁ%e{]ﬂ‘é el 1P n%gvffﬁgpngflep%%% .

wafer Wis then transferre romt I ght'enperatur 1‘?111@
unit (BAKE) to AHECRFEYENgatRe Bsmigoaduatarsiefesdtinbn/Altyf the da fei

mai n waf er transfsetsdyr]6a mrvkds ansd %rtra%fio%oﬁghjﬁb%@&hp{/gﬂghgqcirh%t

t enper at gle req ating unjt (CPJ_e included int ( h pr ocessi ng

section t her rpo'?ﬂ(%/sﬁjﬁ%g SHHEF DA | T IR ekreing recedeponmerd e

regul ation progessiempiaty 286G fios SxEbRIudSoROupesfONIeshd hep & segond
erature regul ati on processing is

tenperature re Ji.0on) AR en_the te .

conpl et ed, the%;gﬁutjtng ai)gjsgﬁg\fxgpﬁnﬁl %FofgngE‘ﬁs,Stﬁﬂﬁ IR Tihktel- tWered,
transferred to ake anedinderdoats sgetiiion (COEpri netedetngnahiiesdidsiy the
processi ng uni tge$B86LY i.st-.saolution coatin rocessi ng
(S8). In the resi st, (#ghét%ogf %g:f{éq‘(e%&?/%ﬁzaﬁl %%égﬁgrefn%i ]tursg'ﬁgafteercf)ed to
a posititdn i mEFAES aseAc e Ut prdreging s tfiorstlaseend and t hen
descend after rieteigraldt eommafaredN and the wafer Wis nmounted on the spin
chuck 142 30 and va Uﬁsucked. The_nozzl e 135 which has been waiting at
the nozzle waiting settroFITRdd S 3EApoRL0 o PANERE itheo Eefiperexsimulee

waf er W shown brw&f&r dasdyttde Oreabhamaeumted ihhg nezzhe s630 HBA36,and
the guide rail %tléﬁe %%ﬂiwg (ﬁéedeter 1.ned r@l%;st solution is applied to
the center 35 of theé er tPie RESIGC AT 28RaPBdR 2 9%k nmaairddanr pm
by the dbive nbebleldd, wind wespreudtivey weff drhe reesifelr $Intd @adisc ¥R et ed
by spreadi ng theokesisS oS @t I.«te ent| - _51_ face of _the wafer
Wby centri fuggl force. g%%gs%é:l&glnt\é;,mﬁ%é shu grer786a81sffeﬁeg8fi¥- ngi ng
unit (PAB) in PA¥2PIG LR pPECEsEPABLONI of swerdnmeren opehs;asrut tdre (Hhdd| e
arm 7b on whi chi-theesatien)Wangl TRUMRD JTR%LS i B e Yl ect A (el
position Hﬁﬂ%dgg%g%ﬁ g%ove t he &%rrperagture regul ati on and transfer plate 71
as shown in FI  PREPafPeFRS  Walrgrassatitg CRoHa trdliasedridimg and
descend2fg pi nsedscadvedy, gand ddees@ites SALLS ofDHRL Bk B (e it TR

m ddl e arm 7b j pu ck_ien_its 10 original positign, the shutter 76b
cl oses, and asMéﬁ%\?\gglrh I%ih s gféért Rﬁga5§é§ﬁd%ﬁ§yaﬁg désCeidi f§Ipichared
descend, whereb§ PRehe ko WotR UM ed fordihect bopesatay ed egu akicezand
transfer platetdlthS8halAprobewsih 3A,.:the. rature requlation
and 15 transfer gl ate.?lA%n,whi ch ?hgb%feér%lttg %&E{alg&%n&\?eg teéglltr back
side to a posi PFH®GFrBEt I}15bSGELERE Rt Sprracsuged therwdftiple asestsown in

FIG 238 the whish86iaickaddekheivatien a¥bks sB0URLES QR ‘F&%.piff?.s-

Subsequent |y, the tggpgﬁg&HrEHG£§¥J%R'92 Qﬂg ééggggg{nénsﬁéiggnIf%,p%%ebaCk
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 G3
and the fourth processing unit section G4. As will be
described later, the first main wafer transfer éection 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

B



20 in its original position, and as shown in FIG 23C, the pins 85 descend,
wher eby, the wafer Wis mounted on the hot plate 86 to undergo predeterm ned
secondlReat processing (PAB)(S10). As a result, a remaining solvent is
renoved fromthe coating filmon the wafer Vbe evaporating. 25 After the
predet erm ned heat processing by the heat3groce55|ng device His conpleted,
operations reverse to the operations shown"by FIG 23A to FIG 23C are
performed. Specifically, the wafer Wis returned to the front sjide while
nmount ed onto tRéo?%ﬁ%éﬁﬁﬂUPéiF%@EF%FF%% aﬁdﬂF%bhE?er3bﬁ8?§n§0m?%1Wﬁ8ﬁFthe
hot pl aL e 86 buraﬂgféﬂrrp@elawﬁemeggl ats@a?ﬂadga&anakgﬁsﬂew gecEioAt flbhl S
time, the tenperature.requl at and transfer device e_front

i e whi e r opuar eSS AT CPu6r PRECRASLEH WAHErohE 1t oeand o,

at about 40C (thapﬁxﬁthlrzermegmmg nnithes edf oo W5 ,( 801 theb s€opadquentl y, a
processi hg per f C& r.atu u on
proce53|§g can% geged%cedfé%her£€€6?E%?o@?%%qgﬁégdﬁ%QBﬁmag g%cgga #%&hmafer
Wis then takewaber togfansfen baperiat 0pp Jalmdtbively art aceasss ép aleereadC by

the second mai r&@fe@élﬁéaﬂﬁﬁ_gr sQQE’XoNGQy QH@V %h%ﬁ peverseihe et
oper ati ons expl ai ned ééneans of FIG 22 22C dtransferred to 5 the

filmthicknessSPREPBRL Fhn HE@lééfE@9P§ﬁﬂeﬁﬁéngePP&ﬁeFQFt&PPgﬁép eF0hRr ough
t he wi ndow 38a1 ket he door 38 shown |n FIG 4. After predeternined film

t hi ckness |nspect|o and subséﬁate e ex%osure rocessing are pgr% r med
there (512), thewa er W 1 d Fi?’&? ‘E%C? BRI N R S Gesehttfng
pi ns 84 of thebaehpefatheefmegulmaunnwaﬁérttaasﬁéerdeecteoﬁ Al thadfifth

br ocessing uni LaRECt pAN, B LY (b ?%0@%{Séﬁ%&ﬁ%@ﬁ@ﬂ?‘éﬁh&ﬁ“d then

transferred fromthe |nter ace section ner not
illustrated (Sespchbysing qaf &het wafistelW podyheatipg vhiiss18HEAsd 13t Rerwaf er

Wis soneti meshéae&ﬁg tﬁetmf@yf»fzerf&la%@éﬁ SR LR A dY a@efs%emb%ng
delivering to the aligner. Ther eaf t er, pre ternlned t enperature regul ation

processthg is Bé?’f of mscF%f"’tch’el IR s IS 18 anaRss furtesr dgheaiiong Odni t
(rC]IPL%( 130 in the!é&@’dééﬁp%@ﬁ@bda@@l}b‘l; tﬁ&%a;nﬂ@nlﬁ@ea&ﬁﬁﬁﬁeﬁlh@ﬁd _bv&lfeg )
t hi ckness inspection device.is a uni orm not . on ct i y the
naked eye but. Sf€BRE FerEcohrd £ a0 AR Tl 8R4 2 B L G A B et
and perforns cbaaamhgatihob i H@pe&ﬂBohaﬁodrpwetrcyps amdutharblbe asutbace

I nspection, angthg,LilEeln flﬁrfgjper%%lto% fihkm ﬁ%? 32 r”usthE%‘itédo%o In

this respect, I nspection nma ormed suit
perforned for &HrthRs B¢ bude \§ meahpsd sEX PO UFeD @*é?el@@m%ge t§“@@|ﬂfﬁltelﬂ-‘@d

the wafer Wisqkransf grked (0 tNepLOShnEXPOSHT & Il@@iﬂ ”\QEHW 120 PEB) 30
included in the ilfth oce55|ngnun|t section G% hr qugh t he |nterface

section 14 by R eﬁéﬁg ¥r SXBPEL 0P Y730 RASE PﬁrFH Ods&lepyadser ¥ i ons
simlar to theanpeanatinsseexpbai dedidca fEBtasEEm.lﬂépeomﬁdﬂ'éébﬂion for

transferred frgg%éggt%g %E%r%ﬂifﬁgﬁggféés erreéh%r %%ga%dr ul%ylon

and 35 transfer VI CE era ure
regul at26n andwefghnsWeprgevileced s the basknalf Gh@c@@gqm§ @@umc@aﬁeMn | e

the tenperaturgrggsgggg vatefiodan, - ﬁ%ep'ehB%?glrSgE%ﬁE?d g}?l-:)‘”&dﬁ{ gagheat

processing by the thermal processin Vi ce eatin The
wafer Wis trafBfelraRehi P dsdilsg FL9@eat ba Hispesest éadhel ripke tier

tenper at ure byrhheoherReyay Utdet-a@al ﬁib@@s@ﬂﬂgtdrﬁrﬁé %&&a@@&h@@d%ﬁ %1:1@ ,
and taken out gg k f%ﬁ&?g%cg%hQnggg%wafer transfer section A2 similarly
30 to the back of the first main wafer transfer section Al.
As shown in FIG. 3, in the third processing unit section
G3, oven-type processing units each for performing
predetermined processing while the wafer W is placed 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

§



transfer body 17 in the second main wafer transfer section A2.
Subsequently, the wafer Wis subjected to predeterm ned tenperature
regul athon processing, for 10 exanple, at 23C in the high-precision
tenperature regulating unit (CPL) included in the fifth processing unit
section G ( fourth tenperature regulatiog) ( S19 ) , and then transferred
to the developing unit (DEV) included Tn e second processing unit section
& by the main wafer transfer 15 body 17 to undergo coating processing of
t he devel opi ngrsendeitdéng(SROFs (¢FPYhiesadeferopehfounind (IR PHAKES SR
wafer Wis trapghernedhed ROSIHIRN Jri@dicating aave d ke 1CP.a the pins
148 first ascend and then descend after receivijng the 2Q wafer W and the
waf er Wis nouftedSdsitReuspFnl i Petrs ﬁnie "%%{anselfé:l%é’@. O%hteheh 1% 135
wgi ch hﬁs bee_l’lwr/]\@j':éﬂlrtfgleﬁﬁlatﬁbef ﬁ@aﬂbgemﬂihddyﬂgZSe@t’dmﬁl’lmﬁﬁlviesaf@r & rpesifidon
above the peri r t waf er W t he nechanisns_of t 0zz| e an arm
136 and Phe gufgﬂ’gyy&lgl’safgf Wﬁ{‘?%r?%'érﬁ/ajf%gu%’fjsn%é”bje? ngleqé(}t dted, %fco r
sxanple, at | Oepaanpd el 08epmthprieke fdomveheotop 14 D mdelr t hdneoziend alld% moves
romthe periphery.:aqf _the ; I h - di i coat | 4
pr edet er m ned e&éﬁgpﬁﬁggggéﬁﬁgw {:ge%eﬁglp rr%%ggﬁy&[f)ﬁ%m cfg%té]{%lgiaﬁé F%r cae of
rotation.. 30 FPREr@aFPRCRA.i sAlfen iPRaFRe cfewith PRIETORNY BEKi th§ aptiion
(PGST) includegyi nebbeckampi 8, BOSESSAR NI SL PO ) Chach! §9 4 Fdultith
case, by operations simlar to the pperatiqns expl ai,ned in ?9 t 11 and
S16 to 98 t h&DRARE WFPEoEFARSTERT bd HAGTHAHGrartT heaf BREL 1ot &S 5Kty 17
EO th;a 35 Eje][rpar &:elﬁ:l’oeltdr mdm10@Mﬁm@fmi%mm®§ﬂﬁ@' ng theer
ransferre romthe te rature requlati.o nd .transfer ' t he
t hermal proces& RS e&ég\ﬁncrg’gg?—r :tg‘eu%%%gﬁl’g ‘”ﬁ'le’lacirll Ads o x rgﬁrnoecggéjr %g Cbgf}aL ?L ﬁlé;]’
thermal processindga deiglcereqifgion hehparhtgy o(:S22) 1aTheg wafisr (WPLs are,
transferr .ed V\’h'flo% é}@&n%fgp etre‘?‘}—'{ripex%fdl £ P&n‘@ceeﬁo i'nsonp(?éPg rﬂe}@r%r@, a
predeterm ned tenperature, for exanple, 40C by the 5 tenperature regulation
and tradsfer déw ¢heciisEd progasaims Wilte SeEPERD byt PheFdMste mai n
waf er transfer Jpedy & dsuddeddinyg Uity Walfm) tdansfay saatien thlerrdn this
heat processing, the wafer Wis heated, for exanple, at,lO%glfo a
bredet er i ned BEACAESING 1ot TR BoF LS DO BEPEES1H7Gwid b RE T
devel opi ng i s ouméd.clarttchederajorree Exgicances | srndpiriotecradiesiwat er Wi s
then transferred to .t ) e e 1 n . t.ne th cess| ' ectlon G3
by the main \/va:‘%eerm terrgngggf%g&il%la%%éjn nrlre{tsur@e%gt (;g]%fesfzdarggaé{é{ﬂéjé{ g%érfhe
15 cassente st dtlicaredl Grigyn e wafterin rerser body 22 (S24). In this case,
processi ng ununifor r%{ Ve @nd t,hecﬂe%)kieifgt the el e Vial & st diessd napgect ed
t na y i I

macr oscopi cal ly by e ed ‘eye, means of a macroscopi c 1 nspection
devi ce which i $hfoBerrRGsPEAFeEShIY PRrbYi TR A1 (Gre 2B EcHisPaESEf St HRe PY
cassette side in the Y-direction at the front of the apparatus (the

lower side in FIG. 1) in the processing station 12. Solution

25 temperature regulating pumps 24 and 25 used for regulating
the temperature of a processing solution to be supplied to
the processing unit sections Gl and G2 are provided
respectively between the first processing unit section G1
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
alr 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 processing unit section
Gl, five spinner-type processing units as solution

supplying units each for performing predetermined

;



20 station 10 before the wafer Wis returned to the cassette CR of the
casselgyg station 10. In"addition to the aforesaid macroscopic inspection,
patterfii’defects after devel oping, line width, registration/overlay
accuracy, and the like nmay be inspected. Such a macroscopic inspection
"device may be 25 placed outside so as to grotrude fromthe back side of the
cassette station 10, or may be placed inside the cassette station 10. As

expl ai ned abovgfgft;légsﬁlﬁmbrggh\i\iiesthE%éESErﬁd' .igcégeoﬁ%f?rﬁ% fadf e

wafer Wis regu lrately after 30 the Tirst heating , the
second heating2(SIR)CE. e enprElReathFge (SEAST &9¢ RE BBUESH(HEEL iamg
(S22), wher eby tibebbeFRar alouie nedtiidlid qBARCICRSHMNE I o ik ihersecond

tenperature regul ati S7), the third . tenperature regul.atign (S14), .and

Lhe T our th t e ot GEdFEgiiat b G50P4rs) Lad R O RIMEG Lersps e

reduced, st hus kfpthei Hgmé o Hugpusurelbe o ieaak ipredesgbngtharvdt s@etirons
&3 to & each have i 55, ten-tiered,structure, the coatti.r}’% 50G ssi ng
uni t sections Eokfa ALEdCAHEDR TTET PEPER TGO b, aitd FOPROVEN® t he
processi ng uni spseckereiyp€l proces sdng amvidsged dm estamoland ddiee ¥awistg mai n
vafer transfer seell ool 3ade1 be. By seEand JRERMA Clod HANSIEL, Sl on A2,

whi ch enables to a_|arge nunmber of substrates to be processed quickly and
enabl es to thethsi Araanaget pAnaf Epsbolli @alubliandl 9 7t r@lpbes eee elgs feyms

respecthye uni b$ ©bth @fi'e%‘HérMan{ Sﬁdirﬂﬂiﬁ&rﬁé}fﬁé ii?x%ﬁ@@:és@.s%”cb&@iﬁ@_ﬁﬁliiﬂ"
dovi 66 [ vi & tHGCESmpbFat Brist LERP L | '6h FRF FARoFEF a6y FBaE ety 6 € M mai n
waf er transfer thedilewsetbthad, It lin asheoswbbils, té e deenyier at utlee afpddre
wafer Wis al ways, mintaned . .

The aforesaid first to fifth processing unit sections

15 Gl to G5, the adhesion unit (AD) 110, the heating unit (HP)
113, the peripheral aligner (WEE) 120, the inspection device
119 can be removed for maintenance, and in addition, a panel
40 (See FIG. 1) at the back of the processing station 12
is attached to be removable or to be able to open and close.

20 At the lowest tiers of the first and second processing
unit sections Gl and G2, chemical chambers (CHM) 26 and 27
as solution supplying mechanisms for supplying the
aforesaid processing solution to the processing unit
sections Gl and G2 are provided respectively.

25 Incidentally, an integrated control section 8 for
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 processingunit section G5. Furthermore, as shown
in FIG. 1, a plurality of high-precision temperature
regulating units (CPL) are/positioned at the back of the

¥



at a predeterm ned tenperature by the tenperature 15 regul ation and
transfer device C before the performance of heat processing. Hence, a
dlfferten e in processing state does not occur even if the heat processing
time is fixed, and the thermal budget of the wafer Win the whol e substrate
processing can be fixed. 20 As shown in FIG 1, the tenperature regulation
system devices Cl, C2, and C are pl aced bé%en the heating devices H HH,
and the like in the thermal processi ng system processing unit sections G3
to G and the coHiemipey seemiprotéssny doirtesanpleonsh@l, and &t Whwerepy

the thermal 25 dfluences of qﬁq%ewgfé‘&'ﬂga%*lﬂy %%&9, HH, an She Like on the

coating system processing unit sectlons ean I Cd9T 6 FHTH mum
Meanwhi | e, the {orthesii HEtneert i, r@@lﬂfﬁm%rmﬂr%sf@Lbectl ons Al and A2

and the processing Lmé}'&t,setﬂ{é Frrurd ek bF @ée%?r%%&i‘ﬂ%%&’ E%sﬁ]er
surroundi ng nenbers, 44 wher eby he entr articles tot

processi g uni tHmPh tarsaﬁg’ﬁepaéé‘cFFG% Eénsﬁ%gb?’év‘éh%bd?e AFBlringkse

surroundi ng nenberts efanshekd to BR: showo iFTd) Go 4, Ih@&d@@q!&a@l‘ys RRVi ded

bet ween each ofgd r oundi ers 44 of the f| and second mai n

waf er transfer Sec q'fdgﬁléa v?afn Aggr%rfﬁgtbeeracﬁweco i ch?C P RARids, the

wher eby vi br at i for tauseid bgafeme:narm:erseﬁtatdre aAfej renwdafttus the:. .,;. -

56 transfer sestignsAl@Nhd¥edS NOt L4 &Fbs&ntted to the processing units,
erna

resulting irn certaln performance of the processi ng and coating
processilfg. Next, attbspHeri® preswris) wahpertatansfenameduiinliay Bscontrol

in the substrat@ﬁr@m aPeas phys 1l AW i thor e to
FIG 24 to FIG, 26 | n FI & 24, ai riilegga% %hﬁﬁ%]g)rgg %52%@%\@? B ]Sé ea[ﬁ@

provided at t hé USRS GBI iThHE oron a8 &f dﬂlel@astw pﬂrjoceasrsﬁ ng
station 12, and:heheliLn*sEraad:en&eE:therbéléhﬂ@ A1 eSR@ G hieV@byx BESHQréldr&la;rt%dM th

a dust proof f unc n, fllters 01,.102,_  and 10

attached to thg%' gg\gr 3 g§£§%r@nghg%r Lﬁﬂﬂtyl ha ir%%#% Y {pigergiancy el4a
Down f| @i ng clpea’ﬁnéipw $8asipldmeed nonthhedob PR & islat Ehatlé)dceQQZtoamb 103
of the air SUDF&J@héH’i%ﬁ’P@ﬁ%tt ﬁA]%)TE‘?LfOECB'rOQécéés 19 thé and I ows

down fromthese air g ers to respective ?}%es ng unlatllgéls shown
in FIG 24 and 1@ Gan§5 hqmrksnﬁﬂ/ﬁmrr %Vﬁg:eaﬂﬂ-%snwppba@@ ¢ f drthe frecond

af or esai d duct :a3h wade32 vandhe dbeLEbhD egntﬂ@o%%@%d(upo@%&% slfiy he
first and secondéip ?cesm nggumt sections, Gl a G2, 20 air. 1s exhausted

from an exhausf SIEFE r%%?e‘f%l‘é?ll%ﬁr‘}th%m £p6ftandmady ough
fans 10@0provi dédieattacive Jba¢k16|cxdaesltrfger4aofso luhatthe ddaigied tieo thid tdutside

processing unit,_s Qs S aus fromthe _exhaust ort
75d to the under g aust l;%eréi 1% r%rﬁ%ﬁ" 1"r%iqo‘”ll’sl %@g&ﬁ%p?’%gldeé at £i

positions so that the wafer W is delivered from/to the first

processing unit section Gl with five tiers (See FIG. 5),

_ whereas the side windows 4la are provided at ten positions

25 so that wafer W is delivered from/to the third or the fourth
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



25 and the fans 87a and 87b (See FIG 11). As shown in FIG 26, in the
first ,and second main wafer transfer sections Al and A2, air is exhausted
from -.h', under exhaust port 125 through the fans 36, led to the peripheral
aligner 120 and the inspection device 119 through the w ndow 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 3% i § control | ed by the control
section 8 individually at each unit. In each unit of the coating system
unit sections (G @eapdse2formefdeinamhe inawsinmidO .F s dheaswedowndihg t op

thereof, and a seRsor, M IEASYSIHG%d ey %ﬁ@ﬁ@gﬁi&e@r%syéﬁamte

terrperature and humdjty is ;provided. The fa ter unit - 57 F has,
for exanple, a NRSHEFE IR WIS sHRA 1 - si zed fan. Meanwhi | e, in each unit
of the third to fiftinprosess) ng sitoseeih@NbefBet 0445, hiHEnS aFe SEAROT S
IS provi ded an Iso in eactg?of the first and ssec 41{? mai n_wafer transfer 5
sections Al and® A CHHE hsote SV P R ST Y o Fy1 S RERRERON #Bstl ts

by the aforesalmbmnsxm sc&mspcsrﬂﬂn@otds hﬂlxz@mzb@hlm@tfb'bnpﬁovﬁ@@@rMn@ to
the aforesal d SILHIGHIe | SANCHIDI 10, A MSRIGL! £ BLEF U & SOMLON s LDEor

at nospheri c pressur second processing Uit $ec
and & is cont ol IOéfdGQodeethhbratﬂframll e iun (floes ExamplandOSEmmhdfnamn

waf er transfer ggctions V@f&n%]pgngf@rtg&ﬁmﬁ%i o(é%fth processing unit

sections G3 to G5, for exanple, %Pa) By controlling

the at mddpheric presturtdq HOFﬁ@ml‘Efc,té'ﬁ hﬁ%ﬁ@ﬁﬂﬁ’rﬁqr §éé-ﬂ§§ﬁ§ $HChhen G2
hihghe_r thgn tha:]gllrfd\he fdred npd pr@@ﬁttmllsyﬁéemémﬂné_h@etﬁﬁ@%@fesystem
that is, by perform ositiv ressure contr as a coati.n

processing in tHaR cora&fqiﬁbe Cgrﬁ‘tfﬁjr%s YR ch 5?1 ‘?i mp]ﬁ'bet |°é)r?rdaﬂ:1p9§}t‘?fcl es
nost can be pertﬂwsmedfmtiﬁﬁ nly aotht20]dreitselthe Actmghatged eddterol

af oresai d strucst I’Ié) pressure, tenperature, and humdity in

each unit in th |rst to?éfé]%)t proceSS| ng unit sections GL to G5, and the
first add second rmi#s veiewn timfSiGer Sead 6AS AT, averibcalepokes 33 are

PI D-control | ed dindied dipldaen Wrerely reach BLOcRsSE88068MNoPS RS {RL MM £ N
t he opti num enV| r onnent sw table,to,processing, in each unit. Moreover, when

the door 38 is Tpencd &1 eRe FPninei fab e cramtrs &4 ¢ h&DRiidet OBRJOE BRI

mai n waf er transilass 3B sectpons aﬁﬂgammazs $heamdiosmtapé &t eachadr to be
supplied into a un| t setctl ons

and a th | n, waf e
transfer secti ognesSp,fl e r"éba%ee’a %I%e%OBEl%nc ﬂﬁa f}%‘i’lr?f h%nd
control 29ecti orpcsftltheraaEbﬁhcvm eva.'z;ll'r‘fgst he, eamdspheendl gsesisele. 4Asbaing

result, the occ&lv?m%aqf d§§vg%&5ﬁgefsa§t££@cﬁé&r%e% %%”B{Igﬁe%”ﬂe

|nh|b|ted In . tion toth at nosp ressure contr
at nospheric prédipa. | nAﬁﬁéporérHQl?‘él@}'éﬁé?ﬁ thad igsenpdnaater tsgnsfer

processi ng appasciisLel)i TR dHee Qaﬁ%@lewk}%&ttl%lpa%be49e@& hbeybagkai n
FIG 1 is reno dJOt?r opengg ﬁnd cl osed, in which case a fan which o erat es
a

only at the ti EEVREY BRSBr o Hed SEEat @S SPEWhaP

i Nncreases 4 and FIG. 5, a flange portion 45a is provided at the support
portion 45, and the flange portion 45a is slidably engaged
with sleeves 33a formed in both the poles 33. The lower
pulley 52 is connected to a rotating shaft Ma of a drive’
motor M fixed to the bottom of the pole 33 to compose a drive

30 pulley. The aforesaid vertical belt drive mechanism and
“vertical slide mechanism enables the main wafer transfer
body 16 to ascend and descend in a vertical direction by
driving force of the drive motor M.
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

g



5 the atnospheric pressure in the entire system (the substrate processing
apparatys 1). Furthernore, as shown ~in FIG 1, the tenperature regul ation
syst e devices Cl, C2, and C are pl aced between the heating devices H, HH,
and the like in the thernal 10 processing system processing unit sections
&3 to G and the coating system processing, unit sections GL and &, whereby
the thermal influence of the heating devi c& H HH, and the like on the
coating systemprocessing units Gl and, @ can be held to a m ni mrum

Therefore, tenpdt dthf e“lﬂi?ﬂrftolpql’rﬁt% 4% ¢ dationg tsyst amdpidde edsiohy Lmni t

sections Gl an&&ﬁ%m@qw%&orﬁm&ﬂlﬁ@@i&elw cloE‘lnteQ%e%Ub_%t EBLEnDE 9EESSI NY
apparatus 1, as(ﬁsh El G %oﬁélnn each unit _.in the thermal  processing
on

systemunit sec 53 '‘Bh Phg ﬁﬁecF8§| RYTEOAEroP PeiPErd RasRl 20
so that when ommdpdnichgetsarins @@eneld ynd e shutftiekd’6a, thaothesr apeni ng
75b i s cl osed t shitdern s, each unit functions as a so-called
| oad Iock chanbl?%fr HT’{tea‘enw roatrlﬂrg%\er‘ﬂ7 on b h sides across each unit can be
effectively shut of fFIGn@ pEorduxinty vésw e madanwbé emat naas fied 125y
satisfactorily.;dbheelstdtd bRersdbst, ra{,grgig Sl g APRA A1 US; L %%éhovm
in FIG 28, openi n% nd ,cl osing control _i or.ne thaf when 1

openi ng 97 of S ROHR £1A8St RE @ of WA ﬁlkfglpg?)ré:%memfuﬁhﬁ seothane a@d and

tGZh i fh()pened bydrhe sh@s, eran@a‘ﬂ:@achlé@lt Ql@eﬂh@%eféﬁcémdmgxﬁ@ﬁﬁé %@%#‘Q&%L in
e ther roces S n ctions sides o e
unit se ong ﬁ‘dﬂ% é’i@ g Jé‘&fﬁ@?%l%%&%é@%@&l&ﬁdh?es from the
Consequent ly) awretrmesphéetee ant dtheexerddlea dad Tnfddianasen by ages Hhgs No
g L0 o ki bhe RO RRpl0°8 By 2L S Reltiilerd ERELLA SOLAL] OF

supply systemunit nor e, I's system al
sol uti on” suppl yeIbEEeS 58 Aaﬁélsgofn@PﬁeC@heS%hweaM are zﬁgovndtwdrtaexs

(CHV) 26 and 2%Heo clé%tre&%lfaﬁzﬁ@ aEBﬁE:ﬁQMgnﬁé%éknb@gaﬁéetﬁé@&fﬁ%fﬁ & the

the coating system processing units

proce55|ng solutjon to suppl i
GL and ina SﬂJ%|a€r%tl§t% qn( §ﬂﬁﬂ3d3rbe55rrot‘”é'tﬁl%€r¥ézt thfe RREdETe UWed as

the 5 coatu ng sysicermepbdCensi RGFEniw crarake sehshhiutRE hosat hensden sal

chanber. FIG esr‘}v% 3, ¢ av; her mal rg{%ocesgl ng unit according to a second
embodi nent of the present ifverftd t he expl anation of the sanme

conponents as those HIt FIGidlh aattﬁjmrﬁﬂﬁv:ﬁu wiHdwilrey aifid teedbuddurdicst
t hermal proces t i rat-u r
$HROLHAE! o G’ Oliatl AEULE, ﬂ?aglgln?atf%% ﬁ aﬁg?eﬁplté?%&6

| ow-'t enperature thernmal pr CeSSI evice L
t her mal 2@r oces@nﬁgF%wl@elfF-Pl Faﬁ?‘et%ﬁ%f})byééw Eaitereaénpgethet Lhaserli0 fridMk he

front 15 side (ihertefd.sise dm @@po%%)mﬁwpqrac&%r 5'4n§gd§1$<3§ €asddsh ox
These t her nal A%rhrecess ng de%iqc s LH and HH are different é I'n heating

t enper at ure. H&*S¢ Bpéttlﬁélrse‘éf Ehg gy V9 %9 he EREPnef the
processi ng deviage shpxborben@lp]sdtﬁrﬁadimm:meal 10v6 taegﬁﬁtﬂbﬂéﬁ thodhaeat e
111 is 20 pr ovnijl[ rk#r{g% v r:% ur rrral g gceg evice LH and
the high-tenmperature alateg |s‘f)‘?’ c?r}gnrﬁ hg Br At e

t her mal 2pr oces§|5@goﬂékhezbalsllel erd poattivel 95 i tchealqmng):pemdhleal dmsadtaﬂdmg
material provi dedehs 4die s<CyLiogil cale sunnott agohady B8 o Hadey

supporting body 88, the three pins deI ivering t are rﬁaced
to be ascendabPd2&8§ @éscendabl e by the dr| ve device 82. The thr ee pins 85

are placed while belGﬂﬁde%I rec tid daB 16, tdHiry heles did a-ands 1d2b, formed in
the hot plate 111 a%edl :ng% {:lﬁspgctl veI(%/ Meanwhi |l e, the 30 tenperature

regul ati ng devideVe HESH P e e FECHr B 1 B30I M FRIHAYRS i n
t he tenpeérat ur &ér. eg'mhatmmgpmlﬁat:e(dlﬁhecﬁrm ke rfdikste B@‘Ii@sdfﬂﬁéa td ararexaml e,

and Peltier el I ter IS use ure regul ating
nmechani sm 35 G((j))nlgiboth Si ges CJ055 & S Patt eleryeg6 aﬁ:ge eVfitte 13X M ¢ he
| ow-t enper at ur €rtiéNEdl PPSGEESsI rﬁg besecendl—poahdonh%}hlcgﬂ treerper st ()
thermal procesgnpg devilaey s & BH 9Rar 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 topulleys 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 novabl e al ong the guide ralls 118 by a drive device
not ik [fstrated The sub-arm 115 has a palr of hands 115a and 115a. 5 The
thermal processing unit G3' is arranged in the same manner as the
processing unit sections G3 to G in the first enbodinent. In this case,

t he panel 40 at the back of the proceséinélstatlon 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 théeéﬁéﬁéﬂwéﬁYOﬁﬂFﬁtbﬂﬂﬂ%#ﬁﬁsﬁpdeesﬁiﬁgddﬁa10t§¢lngﬁ@a§hﬁtter

76 opens, and bhedghqglgoegggYQo(Q@sb@%thgwg_ .arm7c) of the first or the
second mai n wafer tr?ns ebod nmoveés in the Y-direction to a

posi tion i nmediatel ¥ Fﬁéattéﬁ‘ﬁe?l'éﬁ%? efieagih af ithe wekoee 6@rotaesthe
ascendi ng and das:he@ﬂltnge Pl 127 6Bnr<bh§té§n§pﬂ athler gunegyl‘acbj riguéj@\til% C1'

ascend, and th f unte S 127 .at pos gher

t han t heesub afgr% 5 ere ?e?u %?dd‘lg%&é ?ﬁ sda 58
original posi td@smveanbyt hbeshqtaELOﬁalccﬂJos*es oRteddh s>ft |t|‘km ptuklé.e&@s $6b-arm
115 is positionad onchnse luow benpeLaluLgoLher M, dy 8oesplng, feyice, bisi de
so as not to hinder the novenent e main wafer trans ody 1

sub-arm 115 po§?FPoﬁédtBﬁ gréveohel ape?d at Uite digiardlign edeswviegeddviice LH

si de noves to ae@Q&eEll BY EROVE Adie: 1 QIR %l&ra%lb%gekaéaaﬁ &0 IRVIER oL -
The ascendlng scendhggﬁplns 127 dgicen he water. Wis mount ed

t hereonifand t ¢ WG ne BRtYTe, ﬁ’h@réiﬁﬁna’l’?ﬁl%ﬂ@d%@%@d’i gRrN115
whi ch has recemzhért, hendaties aAm@Ves tioo 7theabask rsdvikR] iihddpRreditige biron.
Simlarly, the gﬁger VV|s nounted on the hot plates 111 and 112 of the
Iomﬁenperature erna proceSS|ng device LH in the next step and the

hi gh-tenper at ure t h8iweadf preocesd sty uddvireeo Hidhierma he wsifep @fd4esfaedbdyy t he
moverent of { hecaseenikngaandodesaending Rngql 9cuadeLga Rl e‘igah%@ ed heat

processing. 35 _After .the predeternlne t her mal processwtl:%(ge
hi gh- t ekper at uFeTERELRRI 2BRORRYES| WY Hvi%e HHEG ¥ vompidettde, ZrHATREEAPDW |

noved to the tespay ablﬁ@abe;gtﬂcableﬂ%@@é/é@%o the ggéfeg};lgg}’uﬂf‘@ s%glﬁgéh@ 113
o undergo predeterm ne

and nounted on erature regulatin

t enperature reagrag OnaBgoggsgﬁnégsFﬁlgﬁ%s f56di ment, special ly, thermal
processing with 5 dkaenewuthemaéeaEmmest@n@IGewp&rakumeciegula&ﬁ@n
processi ng can thereb r ai t hr o

t he tenperatur geggkggé e3?%§5 %W% e?aﬁﬁggngﬁgpﬁgqgﬁg
process?®g devieé Ehe QnétthekhnghMOlteﬁﬁ@ﬁabupettbérMRh priecessiung téevi ce
HH are pr0per|YnB§ﬁEbE'QHegthféﬁEE%cEfEbé%§§€§1uﬁEgnga; JQQFGQPQEHQEh'n

each devi ce can g erformed nore, precisel substrate
processi ng appat Fhspﬁﬁ‘&%?%?%% ity sterﬂtrld’reﬁﬁoﬂiﬁérﬁe @rxelr?erfﬁdeseﬁbese

invention. 15 bakihgsusibstans @iffecessi bglapparaidiesiidy thapseaendmain

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. In 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



waf er transfer section A2 in the first enbodinent is nodified, and a
coating.system processing unit section &' is added. Except this point, the
structiti’e is the sane as in the first enbodi ment. The processing unit
section &' has a resist 20 coating unit (COT) and a devel oping unit (DEV).
Al t hough the main wafer transfer body 16 (17) itself in the main wafer
transfer section Al (A2 ) according to"thé4irst enbodi ment does not nove
in the Y—dlrectlon in,a third main transfer section A3 according to the
third embodi nert/, 1256 daly. e phirecien ans pricyédedo andta frmmmtature

Y-di rectional mé\gelflﬁlttlonﬂ&lr@. rrsT 208 5kd8 115 vahl&s al onghd he jpol.g, 33
in the vertical, di r%@m{gg% Wi g the main wafer_transfer bodé 17 is attached

to be movable 4°8n FBRBSCHhRg WEREBSTSt 78088FALY R - t Indeinsihe
substrat es whi d:len@(ércawmmre@elatmcﬁsa&utlrantsff@rfpléttean’ld seeendi agHANY

system pgocessiy i ect.i an t o the proces uni t sectl on
@' by t%e nai n%\%af%%datn'rsg ﬁjlfner%t%(?é{ % %Vteﬁeui%lt&tf %W\&f T] R

section A3 to $@bpectscéredsbbstand etedaerpiaioliet mwnnédlveaﬂeﬁgc@romaﬁumg,
after substrat eaaaa@e3§opﬁeee§§eéh%ntérh e ULl %ghﬂ%i%fo&%ss' ng. uni t

sections G4 and As a resul roug put i's i 4 Fourth
embodi ment of PHELSr ddefC ith@dnttiben a\ﬁqelndlng 3B dus asnsl dgading tad

reference to Fefbedlielo the@eudBlerFldan 3kddnd GAs%h@rset@h@%a%r%hOW ng a
coating.and devel o |n Rroce Si ng system according to an, enbodi ment of the

present Pnvent F6T Elt NI3PeF§AR L[ an tGIRRF 2GS FFeR 821 s Perkpumes inew,
FIG 33 is a seegudasaling mmm@eramh blﬁ&ﬁ@w&@@ﬁrlwf&tlé!di:e@et%kmlm FI G
34 is a sectio i avi.n ure requl ation

processi ng uni {Eghﬁ)%% i (nf&gf%%%sledt .%ﬁ‘é%%;qg@ }gyt%é‘r\g PPECE R GST FI G
31. As shown i AOFI @fangllet h|T§190@mvagieamtedleveImmmrﬂtqﬂ,ofessmﬂﬁ,t em
201 has structgne {eivhi QQVQ-CEaE?eﬁEQnét@E' erzog Iﬁ&ré)f r a@ffte}{é’ Ilr}.g?

pl ural i for e ers Wper cassett uni t

t
t he out%gde i nPEEPWéF‘rEp RE8 ©8&t Shddgrd 7dav e B @gs;@rn@@@smtg lslylthSéemaZ@li and
carrying the waber rdtoghokouly ah bReredssel tRsGt idnf 1St rb IRIRLasSifiR
station 203 in \é:ﬁl ch arl ou§9g nds of processing units each for performng
predeterm ned proces Fis fo he wafers Wone by one. in coating and
devel opi ng processi Ag stleps lawe patht i75id eoad comt&mqmmgormmmﬁ ation

204 di sposed agdj i stat on_.and i 0 al nost
t he s:arrpe) strucghﬁ?ggg%et e #}?WE;L&S{% af&le%ﬁczgi%l ‘?\t‘?]ﬁltlgr‘?%frgeg@g ﬁ[’]]g‘ﬁ F5% or
transfePfing tRéE Wae erasiria 381 { on drhelliedites 1 @rot £ iRIQs LAAL celd dilsp dded
~adj acent to thQaEECV)QQ @mﬁ@ﬁwgeét@ﬂm}?%é& a[&ﬁgé gééa@gl%oe‘i%%c%g%h

Coati ng pr oce i an_antireflectio esl st
on the wafer Fﬁl@gb%?er rFEee Vit dd o Bée pr%&:@@%@%gtﬁeaﬂ@ﬂp@@@ and
devel opi ng proaéssleagdgffztdsre tﬁi@p@mﬁhfb%ltsﬁzlklﬂ bl §h@eIc$v@éﬂ§‘<§Jst’: nitdie sgecond

t h tt t | |t f
Chsset tea 30 CHAo SonREEn PRESCPERG (R End RIdFFSaioran A ARG U % t om

directi®h in FiGlustyasedt heFposh¢inose offamsojaa'(}i b@rsSp BQ0adodt: aas $eld e

nounting table S t ) waf er faC| ng

t he processi ngsgtggt%éng%%g gﬁ%ga\éﬁﬁ\%g\g &?r ans Egrﬁggy}g%ﬁesrﬁ)lv%% Vi he
direction of 38 Sideangefeahass tpereaddstaes respeiss ixadivr fermed hameion t he
di rection of aanangeaantr@ifn the wpbekmo¥theysed t'on th@e lWe‘?c‘Eno“s%s%‘itetxe CR

(the Z-directig g |caI dlrectlon) can - freely nove along a
transfer path 51‘5 t*¥el ectively get access to each of the cassettes C
30 Concerning the fourth processing unit section G4, for

‘example, an opening 75a is provided to receive and send the
wafer W from/to the first main wafer transfer section Al
in one side face on the temperature 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 76b which

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

i



This wafer transfer body 211 is also structured to be able to rotate in the
8-direction so as to get access to a tenperature regul ation processing unit
(CPL) ! 218a of each of first heating and tenperature regulation processing
units 210a of the first heating and tenperature regul ati on processing unit
group 214a as a second processing unit gr %f in the first processing
station 203 which will be described 10-| at As shown in FIG 31 and FIG
32, in the first processing station 203, as first processing unit groups
for perform ng aal Gbbon ’pheaqsssn’rrgg aad ahbsie§lewranidn om chatsng uerd

(BARC) group 2 Le | r
provi ded at th% %%'(t& ‘?? itsgh? tarrlr;ﬂeeﬁ)g%t?ginﬂfwei %gggg?gnlgggm]tsl‘%%%é group
213a, antirefl egtdesn ¥he mreitf%gll‘arfgeirrﬁqrstl(@AFK’é)CQllcm fr performng coating

processing for the weigr W %@Htsﬂgé@écéﬂmﬂ LWL oFf Enat &ckele i Ml hnee
tiers in a z-axis direction., In the resist fil mcoatrﬁ{gﬁunrt (CT) 20 group

213b, resi st frH?ﬁQﬁﬁaﬂ%uGﬁFt%‘a‘{t@Bn S47(4R% epEir6rin E68€Pﬁ§lﬁgd€és%r ng
for t hedyvaf er W@dul ln @en nel a qrm}grsaf;]ﬂart%da,re tﬁetn@feh:%d:urih t:b@ﬁ@ath.ﬁgspipf‘e t he
z-axls directl n .t center of the fli proce t

i rat "heat i no. SRHEPERSNLAE EoPASHPHI T BIOUCLPRGSEAR LOBLEEB oM and
a second heat i nip fah tenpes athe eoutesidato Dntlps aﬁmsrsul'ng)mnéssgrmparﬁl@lb are

arranged as segg 1'%?&25@%259% pHc 1“}46% hﬁrf‘ttsre‘?ﬁif ﬁ;e%e\éh‘éeu%}l%t

bet ween them In I'rs I'ng an ure regu I'on"processi ng
unit grdup 214&En thecreass ireaithergterrreieltéetmbefr a@furan Fcmegphend oin ptloeessi ng

units 210a are giackad,d nl@';%ﬁvidé‘d Sf 3+ dhn Lhige Zigpd Sndlid 8614 PNk, I thd he
second heating and tenperature regul ation processing unit, group 214b,

second heat i ng SLTPerater e FRGUIFMIINEPE R I RIFRIMEECR1DD B st acked
in seven tiers inamit@d(&mtdptevﬁdea uhde3xBd@irbice8sing thet!|oyetidn er

t hereof, a trar@{ s n|t éSTL) %osgd lI n thr%h Eﬁt I%Qf sreé:ondSlhreatr ng
and terrperature regu af‘r on processr ng WRPEE 9164 SR ob" PLo®s

t enper atlf e regldatdert psbdessing units (CPL) 218a and 218b each for

perform ng tenperat e f
processing units (Hﬁéﬁ%bg&ﬂaﬁy %2’6? are Jgggfgggekgﬁgggnﬁ?&é‘igggﬂ%ﬁ%er and
integrated 5 re&pdet e \EemperHoWE ifﬁ*glﬂlletlglg %@r@tF‘P@ wigzh fReingluded

heating and tenpepat Wit Eﬁgyhai'ﬂ%d@s%%wgtéﬁ'uhl&r%%ﬁé i$1eStH 4hedq ur ed
by stacking the fi r}_t heati ng and tenperature regul ation ocessr ng, units

210a, for examptRLiEAPRIPESAHRY BPLE SIS £Pris? CRe a1} T PRrRrR tadie®dt ur e
regul atizgn procestsi nge fdrén @ ot 2ida and the @rﬂdxre%falleictuem@e‘nalﬂm@atr ng

unit (BARC) gr is osed sq_t hat e ere l.a

processi ng uni t&?%ﬁ;gtjz%éan I's p%%srfer%ﬁg 1ceC§ et%ln ref %H%H {r#]géc])atr ng
unit (BARC) 15 cgn’dﬂ'rﬁ 21];3@ sisdgephagachwotht aehighsproehsiog mmpemerat ure
regul ation pro L t§epila.cd n(‘a'rfé?@th%l ltlﬁerﬁ'a@ p§§cé§51n§ aggibgnﬁll

vi ew t aken al ong he X-direction in Fi shows ositional

rel ationship be’c%v@ér’r“tlﬁ@tfqdrsﬁnﬁr}e%%%r ﬁﬁrne @lr%%alzeaal AYTMPRe Ssetbhd
processizy uni tb@Qz&Qéd)Utpo 2342 gh Qg the e r €6y &ETenE@ea§e'@l%1ge heat tng and
“tenperature re at| roce55| n nit g% glo 214 aI o) strucilured bg
stacking the s U89 4 tind EepErablr e ISR L8R CpF BEeeEh Herant¢

210b in nulti p|\€111 ebes ominete@rrper ature reqgul ation processing unit (CPL)

218b i s 25 positi onegy,gn, 1} OF EESLELLbh PLASBLLEG N Lo( CI), 00 04B, 2L30cs de

in each of the seco era regul eSS|ng un I'ts
210b. Around a :vermm’aid@damtl@ratlyp@htpaﬁeiexo@ewrc@enzqmrethegulatlng

antireflgetion égrlére Cons 19 HNEy1 (ARG 9T OUPpdlBing 1 BEa0Ls e8! ofn ik 1R

coating unit group 213b, e first and "second heat] ngaand t enper ature

regul ation pro SR TRE BT $ 1 9 cRRFP A ER & SHIUR 9 RAPESgEd3  TRECRPRAET er
of the wafer Wihet vieerudteatdd stpdliegtdNe lankedpenat ekampeey! akkotsed,

t 214 dth t fl film 35 t
(BARO) o oup 21330 ehie ( RERFERSFET OF FRS VATSF Oy bbi DRGRLEhETsBtofd

heati ng and t enpesddteenirgdl aé¢hparptacessfoy exanpyepup’ Zldy aiubddwck
resi st fjé m Coaéerq'tgrgfl twhereby 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



- 65 (CT) group 213b are perforned by the transfer device 219a.
L nmenbers 247a and 247b capabl e of opening and closing are provided
at botih’'si de faces of the tenperature regul ation processing unit (CPL) 218a
of the first heating and 5 tenperature regul ation processing unit 210a. The
wafer Wis delivered fromito the first heating and tenperature regul ation
processing unit 210a to/fromthe waf er ~t r &fsf er body 211, and fromto the
first heating and tenperature regul ation processing unit 210a to/fromthe
transfer devi centodesesndebpecbivelhny dabve ewing Ber. nEhBekBregRinaBR47b.
The shutter nmenher 3472 L£30aRlL 1 RPEUIIGAUH GHAY Nhd sudH-Nd A& @iz one

side face on the transfer device side of the tenperature regul ation
processi ng uni £opopd) ip18BechighePseebfidCRehETRGL ARdT € SHPEE B uFRd Rl %t i on
processing 15 ynist, 210b. The wafer Wis delivered to/fromthe transfer
device 219a fronmlto the t%rﬁ)erature rlgegul ti Mocessi ng uni tBlgCPL 218b
via the Shutter mend&*2a7dle MHIHHHHES s 3 TR g antRe e 32, in
t he second progessidygisigthdt GEMKE)sintladky irothbeHir&brpreeesagng 20

station 203, as tq:el fi erjt \}@;@g%sesien luﬁrgr%e@rvaf :_Ié)fenp éé”t?& 3 éoli%jon

. saec O
processi-ng for “the Waf ef normal~ tenperature, a firs vel opi n

processi ng uni tIngricign t2idey artchen ssewp rmiinkneel Dpny gmdeeksivigl e wgedip

213d are provi ; r s d! Ik d i dQ PEREESSE NG 12BN t
group 213c, de\(}g{jg%%ﬁbgsrt%cgg%isnééfeutrcl??‘gfogl%s %gl%e@st a?:k_e in two t?lers

in the ZOaxis dYdct(RHE) AsEhe e setnthafe Vet d PR RIS Byl tinPe
group 213d, dewgligg¥y processing-units (DEV) 226 are stacked in two tiers
in the Z-axis direction. 30 In the center, of c%lhe. second $rocessi n]g?station

204, 'a third heatidy EHPITHPTARE TR GHIA FOR T deesdt iy Uik g bih® 214c¢
and a fourth heaigulgtaingy tssnperat ure degusdd oon prloeefsomy widié gf otipe214d

as the second proc i yni r re- arf, ] r vice
219b bet ween t%é) a%%é;'L{Lg Jtl%ﬁeé}%%r%g)% _thn'g gﬁ%gs%#g%tﬂlrrteé ?%3{1 aattldjg1
processildy . uslavigro@d 2edproviided waahi agtamderehptearegel 2 bynd vl ke
processi ng uni t1%2%0C,ak 1%@%@91%@@@1&@%%9 netihe The-t&fpedatxis
direction, and the transter unit (STL). whjch will be descri bed ﬁe is

di sposed t her efddimie |HEMRRF FoHre H PR WP ARt 3 ePpkf At 1F CORGEP Bt $ArPY
processing uni tugdirRodli4chg f,valtkié'frhohe@lﬁé ﬂJngeél(iiﬁrﬁma&ﬂﬁi et heguf et éonid
processing units 210d are stac I eight tiers in the Z-axis dirgction.
In the third arﬁf?‘%ﬁﬁ%?%eﬁ%g%ﬁ ?%E{J&é aiﬁf’%' rgﬁﬂrﬂ‘f}ijblne’praogje ng
units 2b@c and fitbrdwenpertierns Y quudads oimerdeesse ngH ufivt sp¢CPbym248c and

218d each for 10 r 109 ratt | af i C n o] fer
W and heat pr oc?%%%réfi%%%r&iggiog&%%f%%ﬁé a}?{;g}g%gpglg%% g%]g a%%%%ﬁ?%ﬁ
each ot her and praeRFsing degdgectivetie pee shafing noljtG(PAB) ehéhehi e
heating and tenper@fdf@sdeqh athONHAERCESEE NY i tthed O -Hedp ek dhe first
15 devel opi ng pr.ocessing unit (DE\%«?,‘?rOUp 213§, ar e, di sgosed 59 t hat tEe
tenperature reddtSiTdh Eg‘?%%%%%% 1CeCPE) SisRWLSE BECRhEPBehPEFERUre
regul at izon progessddgs img tddite R188 hRhght bempenstprockssi plavai L1LHP)
220c of each of, Al L4 % & KRS HLRe3HL09 200 4 RIRRLALY! 8, LEIHLA! /N
the cylindrical supporting body 88. Under the supporting

body 88, the three pins 85 for delivering 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

L



20 processing units 210c is positioned on the first devel opi ng processing
unit (X group 213c side. Furthernore, the fourth heating and tenperature
regul at'on processing unit group 214d and the second devel opi ng processing
unit (DEV) group 213d are disposed so that the tenperature regulation 25
processing unit (CPL) 218d out of the tenperature regul ation processing
unit (CPL) 218d and the heat processing urfit (HP) 220d of each of all the
stacked fourth _heating and tenperature regul ation processing units 210d is
positioned on tHehsdEmREEOIOPRAGIPE cess TR nievi DEVH §roume:a3digp
side. Around agteetbedlidfANSEE&L -dry Renbeanhgle de¥88t2d80n LbEsE1LStin
devel opi ng proc SS|n%{un|t group 213c,. the second devel opi'ng processing

unit group 213 AP HRHRF A HHEP Fuitth IREGHd land tenperature
.regul ation processi manh Woith 89dgs0ep il 4enpRaa2ldd 2eguabkangedevThe c1
transfer of the wafer t?f/ﬁb tween the thir heat]ifn and t.er%e ature :
regul ati on proées iﬁage i GRS A Aid SHE | iFRC SRR pfjilen‘@lce HH 67
processi ng uni touidEV)ragricui 18l 2oand ideirt rdns ferdifedthieomalaid W heiween
the fourth heatj NREL € | ati.on processi uni_t ou 14d
and the seconda{ e gg‘?éng pr ogééjésrl?snfggﬁ%ie%tt(%ﬁ\l?ogr gt?ﬁls%dflﬁgegbgr"?ao%%d 5
by the transfe™ @&&vReeto10d mavab baitary iebeiug d@4¥aiandl 28 7by caphbiee of
opening and cl erividAn® tPk oYl dedadbabot hhisdwiesdacesf shB@aEﬁ"gféaﬁgéea

n

regul ati on processin nit (CPL) 218d of the fourth heating and tenperature
regul at it&n procP@s’srir?& r’tdszfdos?a'ﬁﬂéi % Wis delivered fromto the 10

fourth heating and tmlensfhirche elptallah POCESSHOGENKe 2d8béL4EEpa t he
transfer devi ce.

b, .and fr.qm he faurth, heating .and tenperature
regul ati on pr oceeéf;shl%r?gtltﬂ% 2 d&%d%)f r’ﬁ’rﬁqé‘“%ﬁéjfe’rnt’ﬁléegéfoéf‘fe% “:2’:37og the
respectivel y vitdhitdee petngeseri neendretss 2387 a sanb 2 4710, u skhea tsdtlit tetie menber 247b
15 capabl e openi osi IS : | ne. Sj face on the transfer
devi ce side of téﬁg)e?e%ctug]rea?q el(azcglu gangLﬁcfjp occ sgr}anég%%lrﬁ S GHTHE S hi r d
heati ngl&nd t effetlat @fenasqilhhioh-precesspng amnaratlos r#gelanfing WNis

del ivered to/fr@emhhe ddansf &f tdewd o REW fdAM LS A G d SREr S We J0
regul ati on processing  unit 218& vi,a the shutter nmenber 247b. As shown in
é?%ﬁﬂﬁ

FIG 31, a cont&k & TEGH RSSO YAt hERT tal e TBRRY 2 DUBE fRRNEY D} i k] a

processi ng sol gtivem by xbﬁn@edoumnggﬂzm,e@teimaemtﬂ%m@niﬁﬁ o]?ndﬂéf%ei]{é rst.

processi ng unit a i rovi.de hack .of each ,0 e first 25

processi ng statl_?io%{]% z]alﬁed ttajeebsnglén(%)nedT p??[f)c%g&l%df S D08 Hhis case

cont ai n@0 shel fis dawsvatae dlhertg irthehe diasectdortlien IR -Rediys o ai | 207.

The cont ai ner %gglﬁeﬂ%&u%g%laﬁw ﬁjladstea 1dppr which can open and cl ose
'€, and contail ners ¢

b
at the back side, for_exa , a rs can be housed in the door, 30
wher eby exchange of HEéht dih&ROwsdilf driied t i YHisp @R Dn lsemi wtedast | y

perfornmed. The thiespRerEqirdweds 110y 204 ol sepecha dNe bhirgkress ofof H9add ng
filmof the waf glr g\énv i_.ch has .under gone exposyre and devel Qpi ng processi ng,

and it is placedEL¥eqTiOCEFSRY U o S UM o PR &S&IR e,
there aps an amtyistehl ectiier f(fon recingtl avatard aentpreha wpptdad 410idde
antirefl ection sfj.l ti it 6 . resis ilmmterial to be
supplied to théief"'lc[g 531 %‘ggu s ?P%??@%i%%cﬁ%‘?%%g(_ éﬁsﬁe@%‘%éf%ﬁ ng
sol ution to be8suFHd ed drdviehsledevas disity priviceslsiyngnamirtes 2861. AOther
processi ng sol W@t ithd BEaﬁQ?ﬂSﬁ'u&iW@Rg%\%r@ §HQ%%§T€55}1{}?CI)%§CK

may be used as .a i rocessing, sol ution source. Al ternatiVve

Sultabl e that ffieCERaN CATPYS5ET 10N & SRRGTEIOH & Ao A5 M8 LtsbaPhb o
spare; and thatthandtihes. chegheabht aver il3udicsp@ead tRcaAFLRRL AL R RAT A

mai N processi ng_sol uti o ource. _ln the interface section 205, a buffer
cassette 233, 163 Gr 18‘)?2}{%3 R YR Isdalpgosctersﬁ’&ln@r BngL PRETEQRSEE the for
the wafers Wfonlyemsoeadihg hobddiegcthdingeppasedntod edr Wé sd ¢k S¢o ssk at
the front theregf,. . i phe igner. 234 is _di,sposed_at _the back
thereof . The \%&% grl%{éﬁ&%sggpaggdgﬁé@%%ﬁir}cehceilgflan 8ﬁ8agf3]élgéﬂg EI%%C | e
in the verticaW 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.

Y



15 direction and rotatable in the B -direction is novable along a transfer
path 236 between the buffer cassette 233 and the peripheral aligner 234 .
The wafeér transfer body 237 can get access to the tenperature regul ation
processing units (CPL) 218d of the fourth heating and tenperature

regul ation 20 processing unit 210d, the byffer cassette 233, the peripheral
aligner 234, and a pre-exposure terrperatuflé regul ating unit (not
illustrated). As shown in FIG 31 and FIG 33, in the coating and

devel opi ng processi Ag syssemiz0la Faatf iyl aniith Wel 3139 ahdhpabsages
240 all oW g gas1 PxPAURL &g {5 OMNINSLAl AERNPEAL BE TAL YodhOERASI N UR !

group 213 to owto the tops t her eof ch wll descri ater, are
di sposed bet weBnCauEnNgj4kt: gt éssihs ?:uﬁ‘i“’?rg?%tb%o@l@emer%f Al PEAPGEE on

EICIT;n coat i nglggub égAFg)pDé@é@ Rd38 e éé’t@télefdﬁta furlire %%sréf%ma]@;@ mltsut .
group nd, proc ng_unj r.ou e first an
second heati ng éﬁthe§ngé?%%§’Fe g@ﬁlc’ﬁ%bﬁ ?)?%%%%% Eﬁrﬁ%'l Jrdp§c5148% and
214b) in the fan&tammnesmm statismpl2i3kd &mrdertee.n'wee'mher‘@im redtuqk @dessi ng

213 and 2136) Nt ERE "EBEanE pP GELEI Ay GACE Opae DHAY TRE P and

fourth heati ngdam&‘etleﬂ'p@ral‘lﬁ ehidgukhei oaf or dt éssEhgedhy thefddps vatagmand

214d) in the &uz¢98n. Sefﬂ@ﬁdgr9ﬁéséhﬁgcﬁtaﬁiﬁ@ 2484%f0or NaBRl Yert R PRAL
i nsul ati ng maIFs 239 and the passages 240 are di sposed so as tqo divide the

first ptBcessiWgfeni ¥ grsupsorideangor he %G@ﬁéaﬁ’ﬁﬁcé§§l AgSaRPEaRLEupY 214.

(SBﬁsRc)shom l nZ%@m% d'eﬁ)'tlf&:'éefli@fm[ asal f@ .@ﬂ‘tah'hetbb%t llQBt ffb&”ki@ﬁd&ﬂ;i@% g t
group a ant | ecC on mcoa 1 N 1 TS

for perform ngPaRvifE gl'ec‘?‘i iy Pﬁlbc?oéflﬁnjgs 5 %tf’& g:

coating the wated Weatlshtanaantndetf |@cdimmpdrt mwmlﬂ]elusfte:a/w@rbmusang

nmount ed 10 on Kk r 3%9? t t.he

resist film co%t ?ﬁ%&%ﬁx? g?éorg 5 1&%1% %éé SIS fl%llmgéga ]{1%13{‘%1&{]41( CT)

each foLSperf oPHRAg t@bestlféb@tarregCQM@@:f,gdngesEecm@er*‘e@ aNpdypredattivng

the wafer Ww bl %5@&8&59&9@&&&@* l®)he anaf ehuWaﬁraHg@aeﬂlcman%m n
chuck 15 in a cup,are stacked  in hree tiers), In the first, devel oping

processi ng uni BSgiodHSETated e G848l BEIORESSTE%e $8iky SEGHEST(DEV) 226 each
Ijor loerfor m n? ?evem@nmngﬁqcaﬁsamgv\fpbwtﬂs@twaﬁcegg\ﬁ&@s@m_ lq“pﬁ@sfu-re
evel opi ng sol ution i]le the, wafer i s on.a_spin chuck in a
cup arg s?acke&opﬁrfjmgwhbﬁ rwf kg &eecr nﬁe({]h@ §§c6ﬁdf(&]él\r)§?ﬁg%¥r%5pace
processpog uni L. peowpedlBibe t:iaeldgvdllOplangl phec essitnfpase e atBEn 226 each
f f ' I, h b I
or pertormng gg\é%l%%' gdBLg&?é?:' ?ﬁ\}g/ b Sf"ﬁdp?zs'LW yaﬁkipé? ﬁlalrﬂ J%t.er

devel opi ng sol Utron whi t s “Fount e aspin c
cup are stackednif Fref gmsdhemgesistscoatpnghankledinT)and & Hi ¥k H@éb’(eirng
and tenper at ur @ nbegéhalti %sﬁrsQC%%JtﬂglgUWntltgr@mQ b randieldc, the

heating and tenperature regul n processing units 210 are stacke
seven tiers respect l‘l\/t’é‘WZi Elgl% g OF rHHS Iiﬁglat P S R ) C1]|EZ"§§C

di sposegsunder offhtehe tvackedy dri ¢ Snasc sb@Wo arssthlﬁloMsuﬂ'ﬂﬂaym@aredNar&sm

f db f d i
= communt cat i nd s i DSsthR el i ERE hd" r°c?%°§§bs%b§%?{%ﬁ?§%%’?§%§%175‘33 Ve
238c to commnIZOaiw}eavaltﬂpJe_,aphpetllieﬂr Bheghmrml e h3611G rempvaﬁlymﬂavg@dare
provi ded respeq;to|% &%&J&%Qﬁdﬂ}g &E“htéoiz%hé)sc%%bg 5 2 38Cq rﬁﬁz@le
2 capa

shutter nenbers 248 249b ea openi ng
closing are pr@@p@é@g section 146 placed outside the cup CP and.moved to

30 a predetermined 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 laid 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. -



- 70 corresponding to the openings . By opening and closing the shutter
S~248a and 249b, the wafer Wis delivered fromto the transfer units
(STL) *238b and 238c to/fromthe correspondi ng transfer devices 219a and
219b. Moreover, by 5 opening and closing the shutter nenbers 248b and 249a,
the wafer Wis transferred between the trasnfer units (STL) 238b and 238c,
that is, between the first and second stat4bns-via the comunicating path
242. Next, the aforesaid transfer devices 219a and 219b will 10 be
expl ai ned by neans dfh&rn@zZEe betay armpel3Pecs inevabka. alTde afiorksakd
transfer devices kg eith age . Urey .S t Yo ||
R R R R R S L L et T

be expl ai ned by using the nunmeral inF nF
transfer devi c&ZFd9 &3prbvisdd@cts vilvhastaghed tliereins Ceransdmy 284thi ch

i s ascendabl e anghedesceagabt axd RHBoYLE %Al t fig &dd O _tm%,zaﬂéah%&égn)

inside a _cylindrical supporting body 253 conposed of a pair of wa
portions>251 ard* %%? %ﬁﬁggﬁeﬁfzégﬁc}%ﬁé& Sa A stdpectl FeiugpaechaassEmRPT oner
ends and face dddusaddetted.20 The cylindrical supporting body 253 is
connectedtoarotat&r&g haf t notor 2 d integrally with

S o, 5 .and_rot at
the wafer Wtransfer means 25% %%%ﬁdptrﬁgl%ﬁdgg‘reﬁﬁegﬁa‘f © KR gtpa?PéntalT‘e
driving force ofozazie metidrirnzbsechdoor ddegl pnd the mateieW 35 ahsfElcamads

254 is rotatablg ithilshe oS diheeti 39 « ral,i 0 e, .t
tweezers 257 ar?d 258l eggh, fgr %ollgfq’ngét Egg\/\gl’%&x%é?ett’f\;éer]?%(%{a%l’yt%r%%?ded
on a trafsfer WELEDE6 of the wafer Wtransfer means 254. The tweezers 257

and 258 have basi cald Wdde B i dict e bS8 KAALTRVE, acsbape and a
si ze capabl e of_.f rfggl%){np?ssi ng through a side openi ng between both the wall

portions 251 afd™ RE TRE M AR SUPPSMIGR HEEF 2B 1BZcAsIfethe
tweezers 257 ames 258 iverfrieslly supraldteiig reersmarad gk asdmsdoer iy ’rbhe
direction by a r LlLlu ated) _contained 35 in.,the transfer base
256. Next, t henrs;%trz(l}(?t %rggko?rfnhgg éf or %%?W$?¢ P &G OHgdgngat ﬁpi?%\t ure
regul atilén prodessiengortile 2140a fed Isilfe rinsg/lis expleaiined thy areosvafd FI G
34, FIG 36, audark6rcitn BSumb isd Rlan i Qual Lhe nealingand

tenperature regul ati on processing unit, and sectional "Virew of
t he heating an Otzéh-ﬁer‘;&ﬂ?r @edditatineh Prodddmaqranfite B aguasown in FIG .
36 and FIG . 3Zranshetfiochallly beatbneiandehenpepatyben’ 8uH 211 ORLIOGRSSI NY

it 210a has structure in which the heat i it (HP) 220a f
per { or i ng heat JF0CREsI Y ot o PO Aarkd Lind SSp 1t ek 8 43 on

processkag uni pf( Che) cab8aH andper framyengs dllt thiepetiaidiargee gl St i ton

processing for \naf.er i_S | acent .to_each _other and

i nt egr at ed. Thébﬁgé{\t&q& o%l\é\ég}ﬁﬁo l?ﬂ?? EF%B?PJZ%%g %&slynﬁéﬂagﬁgyea}ﬁﬁﬁecgb%bl e
of regul ati ng PE¥ipberednpdosat beet 4enabdutheOGCE erTemheat efr onetslsé ngpimi t
(HP) 220a furt ber cknglyydes a gate

Next, the structure of the developing unit (DEV) shown

25 in FIG. 19 and FIG. 20 will be explained. 1In this developing
unit (DEV), the same numerals and symbols will be used 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. In this nozzle waiting



15 shutter 221 for opening and closing a portion between the heat
processing unit (HP) 220a and the tenperature regulation processing unit
(CPL)"218a and a ring shutter 222 which is raised and | owered together with
the gate shutter 221 while surrounding the wafer Waround the hot 20 plate
224. Three lifting pins 223 for raising and |owering the wafer Wwhile the
waf er Wis nounted thereon are provided t ¢%e ascendabl e and descendabl e in
the hot plate 224. A shielding plate screen nmay_ be provi ded between the hot
plate 223 and tHREHIY SHut tRre-ZEBP sy i ide P vmmah e smpiady mocssi ng

unit 220a are adciiddiand-deanwes ngpmRehenichl) dafe T idAES1 081 8AGH QWET i Ng
the aforesaid three lLiftin ins 223 angd a raisjing and | owneri nmechani sm
228 for raisin af‘n(érllg\ﬁe?flﬁdfqtt‘%“r?]?@t% Gt Eﬁeﬁ‘t’ Y O '?]ﬁetnrféz e
shutter 221 . A¥.oximty pin 235 with a height of 0 .2mm and 30 gui des 232
are placed on the h . e r equl ation processing unit
(CPL) 21§a has a t e%{ple%c?&ﬁ'é%%%gﬁ;g? }%g&%}erg{% tgﬂiggéflglr tgg‘g]g 3 ?%gcc{aﬁcelrgg

t enper at ure of urhid WAIQSH Wweat meyemah theapdrdineet abouta 28z zlésschowrn n

FIG 34 and Fl Gy, 384 s88-00€5) Ny f ei(f Q%E%lﬁxéf@é%’ o%ﬁ.y‘)fint o WA W to

t he cassette station 202 I's provi in aside face on the cassette station
side of the tefdérst dile @atheint Hprifdessi ng unit - (CPL) 218a, .and the

tsE_utter ro- K/g M eor24ha sg@asﬂcnec@ﬁﬂp%n%m QB@R@')?EBHQy}é d@ﬁ@%ﬁ}?
I'S openi ng. r.eov.er, .an enin or e eliver 0 e er IrQ (0]
the trarfdfer d&ﬂ%%l&tg o\f/?%lgﬂti%aatjsl?%lémf]&cé¥8ﬁ t h@ ?%@r&‘?%‘? et ce

219 side of thent enpenatfiiress triegul fait ino mak qariccles Hang:-hat ttHeCRlxp 12486 i aand

the shutter nerg{ertlgeﬂé)céq@m?e tqi%roeo%@iirgg Oq&dttcéé)si ng is placed in this
, the hea

openi ng. As shown in | processing unit (HP) 220a and the
t enperat ure regul at iNgXr ct 3 ¥RF Wl toFBRYiISalrorhursWesterake h each

ot her through q,CREBYN AR 10 230, Al thetenparatl e qou atd ng
pl ate 225 for r%)e_ ul atir{?tkggg%tenpesrature oa%‘lthe waf er erlni}:%ge t){?lwa ed} wW

e
is mountl&d t he icefgnanaqurted the el vt HaKwontalF5F alZdng a gui de

plate 2f9 by a novi ngh nEchaid S8 ARD. stEer @by, thiee LeiRer alids f8IWMyY Ng
pl ate 225 can ?: mtg the heat 15 processing unit_(HP) 220a through%%i]e
communi cat i ng % £1585, 9ah AEEAVES the SRATT IR WRi RAHEY PR IRERSRF by

- the hot plate 22f£dus tdre Heatcgrsooess imonmirtg (HHR)1L2208 drrddmales ldrfé pi ns
223, carries t i t r atu r L Ng~&N} CcP 218a,
and regul at es F%é@ieoﬁ{pd& zﬁél}tr gla%%o%?gﬁg \%gf éﬁeﬁg%ghgggﬁﬂt t]éelgi rslpgf%eergti ng
and t enBér at ur £akdg\@ sheorpirnoleast od ke CaBEe4 tiesCRx piha Wefleabova s fidre

fourth heati ngwa% LOMpiale:e 1869Ul A i19k 1Y 0§888E PPN End 1M ot P
fourth heating and tenperature reqgulation qprocesm ng, unit 25 group 214d has

the sanme struct'®s® FI&sd!l 3 dlond Hedth ddiamParemsermaunrcE el ati on
processing uni tte?&tikrz a mh d hfeegtd]jaruiﬁge&hiiltg (@G@)t@ﬂpﬁﬁ@tﬁkﬁfm% ft&ldc’ﬁhsiﬂrhg
processing unit c. have al npst the sane structyre as t irs at i ng
and t enper at ur émrl(]atgusleaatlJ‘ooﬁ1 pdr?é)coé)segllsrfg augfatnézib‘w;,t %twafse%%xﬁ{ﬁéfeﬁ ﬁxifji% 31
and Fl G2534, t &y iarendeffedeints rihehabstihg $hufter timenbpesig7asandcar®d7b
are provi ded at I f iR At i i t Uy
t}@&lgfﬁkdﬁ 153%%2;1&:@(1 5'1‘? tfﬂé %tem %@'EtﬂgeaPn%ﬁ?gg%"}g %%%7b i s

regul ati on processing unit a, whereas the Shutter nenbe . i
provi ded only &thehe biefeFedelnne tHRReRAISIRe TRl At 35 e wing the .

second and thi r@riheat | denReich ther ef e ¥ &oul 24 1y f968$sidw) units 210b
and 2100, 10 this, enbod] ety ORent9, and clasing nut) on, s, perfonyied po
t hat ol t,. - T3 g o)

30 in the temperature regulating unit (TCP), the opening 75b

"~ on the opposite side opens, the upper arm 7a of the first

main wafer transfer body 16 is inserted therefrom, and the

wafer W is delivered to the arm 7a. The main wafer transfer

body 16 rotates 90° counterclockwise in FIG. 4, a shutter

35 43 of the bottom coating unit (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



both the shutter nmenmbers 247a and the 248b do not open sinultaneously in
each ofnthe tenperature processing units (CPL) 218a and 218d. Nanely, one
openi Ng'i s closed by the shutter nenber 247b when anot her opening is opened
by the 5 shutter nenber 247a, whereas one opening is opened by the shutter
nmenber 247b when another opening is closed gy t he shutter menber 247a. The
af oresaid control of the opening and cI05|ng motion of the shutter nenbers
247a and 247b pernjts the tenperature regul ati on processing unit (CPL) 10
to function asE%%g? CSHMRPT RRF ok crRB AT Rkt EDhlechper aftle tontro

in the processifgnaa L(tseqn Sblﬁﬂié/édbglb@ﬂta%dv%o\R@heCH-raﬁ@ﬂep%\f) t8ackaf OF
processing the

ut nor nal atuyre can be perforned nore
precisely. As (ﬁ?&mb a &GI8 ST AR IR §%H@8&Fﬁﬁn?ysﬁe?‘e§5%?%ﬁ’ﬁi“%g1“5nlts
regul ati ng nechHamitsm igvathiroh dhetdreabr odsad g ngnivas | $G238naAnc2 |t hes

passages ¢ 240 a S tt he first
pr ocessi ng uni tIJ groups&g%?qyggl %@Qﬁég%%%{@%pggf h%llr{%o%CH a%g% Sé,fb%seg the
respectivel y bétafeash Wt akterrixeatp psoessisigauwhichrvups 2 8asceiBbd PdBer

213d and the S%@Bgrggrmga%?%ﬁbqgld’cﬂé agfnoi%’%rzéﬁl@’lo%ﬂ*ba 8 548, widhre 04 4d.
This tenperature regul atln rrec hanismw | | _be expl ai ned 1fow by neans” of

FIG 38. Incidénhthf FP@; lygnre op fhsewatre ¥ean Bﬁalllel/@é\ﬁ B LY Ry St
processing unit grouh&dlené rpm@tethﬁn@dO@@éaiﬁg 5PbUEESIN§URR! Yhay

units e 25 antireflection fi n unlt in this exanple,
are sta&% in % pqoﬁ‘}%:\??%ﬂ?ngfurﬁt ggﬁég fﬁé g%%w]h%tt&?]égﬁ Rens,
suppl yi ng sect |tthre R4ddfleramuppl wmghelb@venalalrmtm tlenjresat td tof radéthei S
regulated to t i i oat.i u 213a 30 as
the firet procecsy neled W@%&‘J ur DEEEORh, s BLLGLRET Bodlphe *oh%s e
di sposed at th&hppesipsr dilon ofheheatentW ig aransdeairedi g ph@de@@tngg

- system 201. Thelrpllteamw [lﬁJJchB m&&:@@&tf%@%ré%ié’&@%é@t Fﬁzﬂﬁl&@séﬂ@g
filter unit) |, errpeh?ture &u ating devige for regulating t

t enper atifre an heablagdompera e dngdtiesasecsh &Pk, extmehe| s
obt ai ned by requiaCi. ng the terrper ature and hum dity of gas exhausted from
the bottom of the : a}gtlreflectlonf':lmcogtlng uni t ( BARC)
group 213a and fl owi T3 ’ugjﬁnttﬁ pASSAG RSB ER FBRR ngRERE has to flow
to the top themﬁceﬂﬂiwunemmm@)pahbwmmﬁﬂd liﬁethlekﬂmtrmmﬂl&eslgmn to
each of the anti Ctyi m t S A ) r S
shown in FIG 311'f %iIIGg hlgg'?) elrliﬂssu %’%anlgtﬂ\%a Il'd%é[% a(:ﬁ ?gwé %/?:\[/\(E‘Q%Pt?ﬁrﬂ
passage 2040 and he s ﬁ@rﬁﬁd“‘ﬁéﬁp@ﬁéﬁﬁrérﬁéglﬁlee{t b@ﬁYpAéCQEswth]mntltl%

210a as the Se%’ﬂérp'v\pﬁ%sﬁioﬂglt'é@' Fno%%uﬁ’.n tRet BLgieBbodbARRS . atﬁgsf‘éi)&?sa' d
provi sion of the he | 63% 92 0 wall and the tenperature_regul ating

nmechani sm al | owg™¢ t YIRS TA e p?%%lé]s%'ﬂ'l‘@g SOt FBncl-
suppl yi ng uni tsks(o&mnmnmrdhiaaﬁdﬂ@rpims ripr omssh@gtéﬂwemt@few about

nor mal tenperatll & 9. he performpd ggr%g i%na LP(?h t:?eat %SlﬂPg{l %ﬂ | s

FIG 31, clean air supplying sections
239 ar e2;5r ovi dédns mding didal IEyt Fethessit tore Higker ptb@l@stshﬂgsuﬂnfarlgrbllbs

213b, 213c, andiZzhdd angd-t hﬁlé:(?cﬁré%ﬁ@%@'n{‘gbh%%t bgg Bngt fﬁpft[_@t&'ff%lnal

regul ation processing uni't groups 21 Processi ng
steps in the c&RSigUhd EHECg Srﬁlt?@elbr%e%%‘i’w sys”tter’ﬁl'g@‘l tsimeucttdied as

above will be exp-aimed1s mstxhv@lt:mgllng tal@dvd@mhepl 88 tHOCRNTHIosYShEM
201, the unprocessed wafer W e cassette C Ls taken, out Pgﬁt he

waf er transfer S?lfsofncf%e C?: QTOREDIRE 7t Hraree bty
t he tenpér at ur emeemfieat imod?2 5l Gor omlsm@—tamm ](1(5Plc3n ZiBamdby thwerdd 8 a

heating and te?bglagzut‘)%? dip 34 O0R HEQGESSING uall 2103 o o Lrgggséllmt

processing sta undergo tenpérature’r gul at’i ing Fle
bei ng nount ed (ﬁﬁq@l@%@m@at@%@aﬂé’gm Gabiimg plit degesnd3ghthe twhéevaf@nhi ch

has undergone thed M@wr&eﬂe@gpl BHOR R 6ges wglgndé*ﬂgvéfgaeﬁét LhE
regul ation proceg& nI%bunlt (CPL) 218a is transferred info

antireflectionS4 agt]ﬁTg unit , (BARC) 216 in the anti reflectl on film
coatingsgnit (BARC) WioumkRkda by 5 heidh thanstesidew eBe2dQ8er 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




The wafer Wcoated with a processing solution for an antireflection film
in themantireflectionfilmcoating 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
device 219a and nounted on the tenperq;urgoregylating plate 5 225. The
waf er Wnounted on the tenperature regulating plate 225 is transferred into
t he heat processing unit (HP) 220a through the comuni cating port 230 _by
the t enper at urRrPeass aRe nge Bl ae B P Nieh 1 s\ E® R ER6nPAVEReRY Phe
MoV ngt rfgcganit 19503 ?aﬁé)cé%dlﬁﬂ?}[ahd aeEb%diﬁ%hﬂb@s]Eﬂ@mlslfd@rr@@flp%edwéemﬁ\éas
supporte y e raise I I ns . ereaft t ift pins_ 223 are
| onered, and tEéF%Byp?ﬁE"ﬁE?gg 6@? hbAhHtedBH 6§é7hon%I5?%sgﬁﬁaBnd
sEbj ected to hpabcpustesgsitie vafarhgdts heacedsi for spaoe lfeor ae® 3/ Cr &bsi ng
the ring_shutter_2 n g shutter.221. After the conpletion of the
15 heat 5roces%i%6%§?E89W?E§dp§%gl§§3ggrélﬁérsed, and the rrﬁg shutter 222
and the gate shutterf2er she poedesérminedndhermali Profes sipgedyawdde from
the hot plate ﬁ&’ghaeQmﬁepaeﬁkg%r@rrﬁﬁpkb%seﬁﬂa FbPrcd hﬁrfé%%ﬁae&@a,

plate 225 1s 20 d e

tenperature regulfating . I'nserted again intQ th eat |,
processi ng uni EheHPREaRd rbe aiarad tife TR SETWARTTT S &S R Gon eV HE Sheat
processing . _T{)@ fL Ehg\ll\suggh&?nﬂ?r aad hahﬁtbaeohlemgr @bmF@rang{eati on
processi ng uni , a enperature regul ati pl ate .225 t.o
under9019enper§?%P a%éaﬁlg}?ﬁﬁ gg%é$§§§ﬁﬁfa%ﬁﬁné%$3W§F§? RGN -1 S
under gone t he tenpeaatiutker egubataburerofesise ngpfer tvne ¢ emmuerlatuace at a
regul ation pro i AL o is. transferned into the resist film
coating unit (é%%afggrﬁﬁh%ﬁeg?@éf%%%?fﬁmqgiﬁ% A§6&ﬁit group 213b by the
transfer device 219Fheamwd fegafied snithiera LIensdsinneds fiupm dde tHehmfer W
coated with t h@eﬁﬁ%‘r@.ttuﬁcr@ d A1 Briblesk8icSinit |(BAR@I tHGHEM {r&Chaidl7 IS
transferred to the tenperature regul ation processing unit (CPL) 218h in the
second hBatingWah@rt ERPRFEEHr o7 LM At} &Y SPECESEP R (WHE R IERTGY The
transfer devi cgodi9as anchdeuzined arddieot enpetafiHimr deigill @t ickgppiraitair2?5.

The vafer Wmounted o0 Lhe 1 eTRRL3 LS (59421 NG 3% 320cL8s LAgRRly T e

section G4 therefrom by the same operation. Predetermined
temperature regulation processing at 23°C, for example, is
20 performed there (second temperature regulation) (S7).

When the temperature regulation processing is
completed, the shutter 43 shown in FIG. 17 opens, and the
wafer W is transferred to the resist coating unit (COT)
included in the first processing unit section Gl to undergo

25 resist solution coating processing (S8).

In the resist coating unit (COT), 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
wafer W, and the wafer W is mounted on the spin chuck 142

30 and vacuum~-sucked. The nozzle 135 which has been waiting
" at the nozzle waiting section moves to a position above the
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 100xrpm to 3000rpm
by the drive motor 143, and the coating of the resist solution

is completed by spreading the resist solution over the entire



- 76 _ the heat processing unit (HP) 220b through the conmunicating port

raised lift pins 5 223 . Thereafter, the lift pins 223 are | owered, and
thereby the wafer Wis nmounted on the hot plate 224 and subjected to heat
processing in a heat processing space T or med by raising the ring shutter
222 and the gate shutter 221 . After the conpletion of the heat processing,
the lift pins Z2@el®fartde alafed, Waky deatmidfgashutiarce22 and the gate

shutter 221 are lov‘%ﬁ%e hevaf erenl isputher meyedravey dramdimdomii ate
224 and supported by the Tift pins 223. Thereafter, the tenperature

regul ating pl at/@2B25 ins thesEpredhaBaPAcPALBIt Rt heB®C bt & €351 IRFR i 2AHP)
ZﬁOb an 15 re%chievmsah@ ﬁ@fne'VbVMr\ri]\NIﬁifb}haﬂldm@@egOWEifsh@oxhheaédpﬁmsﬂrng :
The wafer Wis tran rred.ntq the. tenperature requlatign _prqgessing:unit
(CPL) 218b to eP{Z_ ltreer‘r%e]Tozﬂ Oearéoéjtﬁnerg)]io&h Wlbecé]s S Oe\p?/\/a%eer W whi ch
has under gone tthenpeanyenat weay 2tk trieguleatd drrgrobms silwge V1 s tsdrper dtrur e
regul ation pro i uni 8b_ i fe d t raasz:sg s uni t
(STL) 238b arr%@dagf“t h%h%%ggg%i earlé gsfﬁcgvﬁgﬁs{legg%d %ggf rﬁz:]é_an rﬁ{lﬁ.bn

t enper at ure r eguidadescendices piimg 8di esgendp andbthe wager rlnky drounbAte

219a, and then fransf erngd tengdntib@ibr aRef oh YRl kHeRATble238eu Ant hed hird
heating and tenperature requl ation_processing unit group 21l4c throujgh_ t he

communi 88t i ng Patiyingl ppgd tigrer LRt FRREFRT 1 P T ASRS t PRASRErSRRWE ¥ STL
) of tzfllz t hi rd‘ﬂaﬁalgzizm a?d}cbtﬁﬂm{h Rl el gl & it F QERES| 9y BéLoad | f
group c is transferr to.t t enperature requlation_processi unit o
the heating and™ SRR Egﬁr"éaﬁeeﬁﬁl i %ﬁr%re%cggsﬁ U ﬁﬂ??rﬁgﬁﬁeo%eql‘ﬁgatf%%r%th
heati ng and t ergret dinares feagulatier pr®@¥)ssi ng unit group 214d by the

transfer device 219b, %%’Q;}?Si\{x?ﬁb.V\éggginﬁlgrEgﬂgéga{;ﬁfetfggﬁﬁ%ﬁ and

regul ati on processing uni ransferred into t é\{)e'rl pher i gner 234
by the df er trtumisienhadptza7li ant Wel¢htiere aafepdt ignmountedmovedstend

subj ected to wahft ndge SXROSW & e vaderaWaki oh dssveindes gane ghecaaf er

edge exposure is transferred to the buffer cassette 233 b{ thﬁ waf er
transfer body 257 ZRETrE&fHsSTar PEyShevR h FiGngs r &0 B18St fe SFTYMLr
(not illustrat etsiwl)e W o dh ey wad Qﬁodr_[tj&flﬁfcﬁ{ megypﬁa%, tshﬁ)sﬂ?cﬁ:ee»trjq&urﬁe .
tenperature requlating unit_(not_ .illustrated) and t tra y
237. It is poss'%‘fpeerrfgcr‘ér? J%ﬁ%%‘?ﬂf%r}&e%%%ﬁ‘%rt%a\,\%f?%rl%a@iﬁ%gg%&
and to wge one iasi&scasseinel forsiulati ngnthes khawt én MWHef2HG ratepirgge
exposure and the ol Aneasag! Lhe e oW ia0nblR: YRTAL CHePRbONSL SEE e

edge exposure. i's odcasion, it s desirable to provide a mechani sm for
regul ating the §enperstderdfPiere vRrBingd afeeORdr RRRE tRAPERBE LIRS about 23C

in the cassetteds) holg) Ng Adhe waleiltlS AVrhefont npfarlwdge jaxpasiiwed
Alternatively, It is suitable that the b‘éﬁfer gass‘ﬁtte 233 hol ds_t he wafer
W whi ch has underbridisef @3t B et EXPor BPonty- Ghd" t Rat SYRROTALHRY -

t enper atay e regul at i At of oers spngdanetn?i8d heallBdoocassbhgthe tleathagtand
tenperature requl ation. unit 210c..or i : i.ng it
e

group 214c or used as a e whi ch "has
not under gone waberaeiges exlposurley yBiGwa232 ta FRes 33Cearetpesfonnedessary

to provide the Quidef; caspet e whrbPhdl 9 dhe Rl €6 cibetone swrfernedae
exposure. mounted onto the temperature regulation and transfer plate
30 71 from the hot plate 86 by the temperature regulation and
" transfer deviceC. Atthistime,thetempératureregulation
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.



25 Thereafter, the wafer Wwhich has undergone exposure processing by the
aligner.is transferred fromthe interface section 205 into the tenperature
regul af'ilon processing unit (CPL) 218d of the fourth heating and tenperature
regul ati on processing unit 210d in the fourth heating and tenperature 30
regul ati on processing unit group 214d of the second processing station 204
via the wafer transfer body 237, the buff cassette 233, and the wafer
transfer body 237, and subjected to tenperature regulation processing. The
waf er Wwhi ch has urid ¥ He kengenatiakessotegdf atRONCPFRRE’ISERG in t he

tenperature regdAli-0n 9y QERS TG sHRit deGRk 218¢ tEet s806hEITLMN twatde
devel opi ng processing unit_(DEV), 226 in the first devel opi n%ré)rocessi n

78 _unit gr GEFETEERE Giodhe s d8b P IR T e B oRR st ndrUrfiR e ot 213d
by the transferexgadicR?i8bmneamd sdbfected2hotderetopang pracessingd fhe

waf er Wwhich s undergone t he devel opi.n l,0cessd | i ng
pr ocessi ﬁg uni tz}teD%QndLmZ, lﬁn‘f"?%ﬁﬁsgrer ecf‘ol%n?g%tl%% %%%%glﬁir g%’%s@?ﬁggﬁ#ﬁmp)
adj acent to theltigmssr dt20r ehregghathenwprdeesiaglitite Copr) 3818Bowhoin
exanpl e, via thed eqper apLe Lequl AL, OF 0CESSihd ciilels o( CRbbe2l86n0inghe
heati ng and tenperature regulation 10 processing unit 210c in the third
heati ng and t erfpErsinate r%glﬁ RARAE B D CRERG RS LMY t 25F dopr Dauredythpee

Lr ansf Sr devi cte%s’zllzﬁb', 2l il eah ets t@?]r@@éh r@cﬂog@sgﬂl@gasa'@@@y@@a%n&vz\é\gi ch
as undergone the heat, processing in the heat processin njt cis
transferkled to qen%:qé]trg%’éé’r%? Lﬁ"g ‘?ggtifll%t'?%mp %E%E%iﬁ‘é&bﬂ?%l%é%%‘dt hen
transferred to dhemdfandeariamid ipSthe 238eh probhesséagndnptosessing G5
station 204 by .the . transfer.device 219b. a en,t S e

transfer unit (%‘I’%hﬁﬁc?rhdtrﬁae”fi?%?nﬁ% g%%‘lgﬂgf%t%%&o% %39’5%‘?%%%?%
communi cati ng patdm 24%e Rotahteomfeeciionahéf é8ied to the alaasesrnahit
(STL) T transTerfgt s dfe s SIPGLAUE AU AhiAik RL0TRRY Da UNih 2483 of

the first heating and_tenperature Tregul ation processing unit 210a in the
“first hedting aREe erberdelips W é§usaReoiNP? St ahdnunie Pyides 232aehi st he
transfer devi cesR5 hSSradiey ViBé £6rdVbaih§easeiperahyr eor epul aligner.

processing unit_218a L s housed_in the cassette C by the fer transfer bod
211 of the cassq&?%e%fﬁ?]forpﬁﬁ%twgﬁn? e"—?‘ﬁ%ﬁ’éi’;{—?%ﬁ ﬁﬁ%ﬁ?ﬁglEBG i's Y

provi ded, the wafereddimgtie dearfpersidiby teguhdtheprpraocséssi hgmparatli8a is
transferred to the 30 | t j f fer y 211
of the cassett e}%qléf?%}]rqi%%&q Eegﬂgqi@ndgggég?%g%%gﬁf\#% %%%E{?I?S.]if (jsgggéd
whet her 20 pat t €Fine vifloheonidi et byheskoess elandedbienoBrgcpr d8edsHAgti s
appropriate or not,lyenBasyst ngnide; hebekpess 9{6 aheeskibal BV@ pblkRealso

i nspected wafer Wis 35 housed in {he cassette bg the wafer transfer body
211 of . the cJBLEFPECIPLE| BASLHSTLARCBY dPRGNE0CLhENEBEEFAERaRG U dBTERpi ng

processi ng _ar®@ performs contamination inspection for particles and the

like, surface inspection, and the like, in addition to f£ilm
25 thickness inspection. In this respect, inspection may be
performed suitably instead of being performed for all the
wafers W.
After exposure processing is completed, the wafer W
is transferred to the post-exposure baking unit (PEB)
30 included in the fifth processing unit section G5 through
" the interface section 14 by the wafer transfer body 27. Also
in this case, by operations similar to the operations
explained in S9 to S11, the wafer W is transferred from the
wafer transfer body 27 to the temperature regulation and
35 transfer device C (Sl16), then transferred from the
temperature regulation and transfer device C to the thermal

processing device H while the temperature of the wafer W

:



systemin accordance with this enbodi nent structured as above, the
tenpergature regul ation processing unit (CPL) is placed between the sol ution
processiing unit and the heat processing unit (HP) by placing the
tenperature processing 5 unit (CPL) of the heating and tenperature
regul ati on processing unit on the solution processing unit side, whereby
the thermal influence of the heat processi5r£ unjts on the solution
.processing unit side can be held to a great extent. Accordingly, in the
coating and devid BEiRg Il@%@)‘é%%é’rpn‘gn@@lsg@meattewpw%megd’nfnthelthen:rmdﬂe

sol ution procegsidieaiids dRARG HCTenapd EMAGY Rerf\Or Mg SOkULIRN o
processi ng for the fer Cﬁ\/ﬁ&aﬁ&?e performed precisely. her nore,
according to trifé‘"aébc"g W%&%@%@@Q@ﬁﬁﬁ?@@é@@ance
vv:lth this errbod:ea@ﬁnaﬂm Jl@hhﬁ% i J:Qiti%lﬂ& Wedd8l A3 ranhd he- passages 240
al I owi ng gase S t he mso the sqlution ocessmg unit
groups 2P3a, Z%S}i%g: (sglfr;gci) qrb\ﬁlfto%bﬁetc}i%p%ect B ME RS posed
bet ween t he soltmansfegr @@ds/silﬁlglmlmhe@rampﬁi (bhe wafereftaodfon Jddulon
coating unit (BARC) group 20 213a, the resist filmcoating unit (CT) group
213b, the first devel opi ng processing unit gr oup 213c, and the second
devel opi ng processi rPRERIUGTHBIY 2tisrl)walirk thel $eatb Tertantl tenper at ur e
- regul ation progasHdie ilide DriiseAd i t.g .f

t enper ature re ulatl on processin 25&%}#‘ trréﬁéuolué)cslC52H1J szef%i)&gl?& and
214d) i A% he fi Sdcdmd p%gcééeuh§9Era¥?6h§1203tam§e2@nur¢hereby, t he

passages 240 ha\@dﬂm:ﬂnmahuen OFL hdalcludsd ahidge FeERS, pRHced hUS, doull e

heat insulatin e S d bet en the first, ng un|t group
213 and the se%’oﬁq‘p%?logés ?‘#\%Pgﬁetu RET6t ff?ulﬁz:lgglr)egﬁﬁ& 14 (sl
i nfluence of t h&ansdieynestdssitig Wisvtes opfintchewrhiaat ( (DEY)anhdlerRey dirlitthe

regul ation progessi e uni t n be
i nhi bited, and tenﬁleraﬁ%%lg?%é%gﬁ?%égw 5.890%?%%%3%0% %%r%ﬁpatnsdgfedﬁps
each foR5per f ob9cg 135 %I%%ﬁopﬁ@@@@%@mﬂe&mmfemw gleoret] apdinol

tenperature cagdietAen qgred very precisely. Next , a fifth enbodinent o f
the present inventi V\A ll be expl al ned with reference to FIG 39

to FIG 41. FIG 39 Sed%’f%% AgHdns( v mren ddwr ivefemdy is
devel opi ng pr octesasnsrf@r&yesit emamrldjmgl ifmadiefbodi amdke thet BEpRF s &Me

i nvention, FT g@ S ont Vi ew FIG 41
is a secti onaIbe eWELtZakggiﬂ‘{g}{:1 efrh% M %ngkﬁn ée?ﬁefﬁséé%%r TSN g e
posi ti oR&al rel ¥eifexshi. pand the ‘xaﬁerewu@nndaauMmrt hend isysitn pihoess Si4wg
unit group 213andt Bacseaead ces h m cal
tower 215a. 10 -?hl S gnbodl rre:ﬁltéal S %??%%%%e%%n%%%%#oggﬁeﬁ {5

embodi nent i n f&r H]Eed?o%ﬂf%(‘fﬁ}rtéqgnsﬁﬁé19Pd&‘é‘ﬁ%$1tt%ﬁ melt::hezmamVe ct\k@r for

storing the preeesshegyselfuthenwakdr b@afthfehﬁle@%@%%m%f otfh%h*ée%%'z%ea“d

tenperature re uI ation devi,ce ced between two transfer
devi ces 219a 15“§fd® §T9£§€ rﬁi& %TﬁBlTiFflfg @ﬁﬂdqcﬁ meibidie Fheavaker & ded

bel ow, BEt thebeipbanataveadoffdhexsamest auclw@nafo 10 0k-hba HPWHd drlve
embodi ment wi | || panki ally over e -sa nuner,al s and
symbol s wil | boRSzhas' Ay AL Hhgt MagoN c8Pﬁ§§n 5" kb Recapretihe t
fourth enbodi mERe. wabeny islhct\gm? ¥ndirget8on, tdﬂastntgabrfn@lapdede\telmmnregi
processi ng_ systee20bihassslubebir esi Jethb ERed sy SAIP £a398 i, 202
as in the fourtirtl enbodi.ment, a |rs% Lg@Focess?ng station 2 tﬁtu%a\si\lln&l:tor%%
various kinds 8f pP&BELSPng units each for perforning predeternined

processiog for the ZhewadLes M@&&d@yteaﬁsfargeatﬂ&ﬂhé%ﬁ@y&lm @nit
processi ng steg§P ti.ered f(glﬁ_pr}é rocessjng station 209 di sposed

adj acent to th lBF%EgS% e gﬂ%t HRE T HE Mide s€&&iiadn G405 for
transferring théswailertIWsﬁ ra@rde, 0 bgnopkirgnebnéneimi 1dtsis attRd bpdirspa s

adj acent the s ptacessing ati.gn |nt raII connect ed.
Coating - proceggﬁgglg d EB %§ ltgaﬁign%haefsﬁectl o §n&’ § edid filmon
the wafer Wi stﬁﬁpﬁlf?rpiédf éifn‘@dthﬁ mhénf wa§1erprt@@es§|enrgb@tiart iL6n t20&heand

devel optgg proges EBatQE t begeXResed Les ' fo t econd
° 9 ﬁe casset t%east%gﬁpcs)k%o eﬁgg tﬁgqggrjfg SE{I?IL?C ure

processing 35 statlﬁg ﬁg
as in the four th®Bib&aFREnEro¥o thRat eRET Bk PIr g HEPYALROReaRANLIrRNS fer

device C to the thermal processing device H to undergo heat




- 8 be omtted. As shown in FIG 39 and FIG 40, in the first processing
stati gm,208, as first processing unit groups for perform ng solution
processi’ng, the antireflection filmcoating unit 5 (BARC) group 213a and
the resist filmcoating unit (CT) group 213b are provided at the front. In
the antireflection filmcoating unit (BARQ,group 213a, the antireflection
filmcoating units (BARC) 216 for perform™ng coating processing for the
waf er Wabout nornmal tenperature are stacked in three 10 tiers in the

Z-axi s directi AFOIGFIRE (3% Hhe tEIPRRDARFRLCEFFINY CHFVEFRUD DABBrthesi st
filmcoating umdacirel) @492 or MRy herfEmer deatd it JHaaRsS ivig fortHdie waf er

W about nornal .tenperature e .stacked in three,tiers in the Zaxis

di rection. Nor dSUBIS THEN it Thners 218k dhaooisd Gret latefspbetd
respectivel y adjmsbritermind® tenperdtwce i ofiof | éxamcphe ng0Unidy EBARC) group
213a and d he 1easigle f 4&9&%%5?.81;%&1%:(&1}5[%‘%%& 830 esehem.gal tﬂ:?%"er
215a stores an antireflectio II'mnaterial as a processing solution 1o be
suppl i ed to theH itediaretitoRyf Fheh Ebast Mep imivat (BARGRsI@2Pedvahf ihe
chemi cal tover ZHOE D afath IRSFSt PRIEEFSl 3681 HROLESSING wpldtion to be
supplied to the resist, filmcoating units (CT% 217. At the back of_.the
first processi mfIeRTHE 2648 VALSE W IF BRAF$Ng Tatdckenberatdl & 00dgulf @¥i on
proclessi ng uni ta 2o gleotgrrided @Eézlrzidmg SeCcontle heatsidmg r&ﬁﬁ;]tte,nnﬂ{e;;}twﬁist
regul ati_on processjn nit,_grou 14h are arrange s.the second, processi ng
Unit gr ddbs wi tTHEHED FRSsFACRA TS 45 Bt Gler 1hSREmTRE LT 751 FRACE ng
and t enper at ur eLg equpratved. processi ng unit group 214a and the second

heati ng and 30 tenp l:at | p i 4 :
arranged respecti ve%ﬁ%gfagfcéelﬁ?#tl% Fﬁgnp%%r;nﬁ%g% tg?)ﬁgfés tg%%%gn% 38338 A the
first heating diP t'erpetd RLeecs Y atnbh prottesi @ v thgrvapn2qadert he
;grst h.eaLit n?. aﬂehr_t@ﬁ@pthr@%&ye;@m ai%@ﬁ‘rn@é?cefﬁtﬁé é&é%ét@éO@R%E féhgcked
in ei iers i e Z-axis rection. e second . heatjng_an
t enper atltt e regiﬁ%ﬁ‘?%%e P okt n]gédk?ﬁ'tufﬁo P‘?’M’b’fa?ﬁ eEeJB%aﬂ %ﬂ%a?ﬁi@ and
t enper at ure redit affiion case, procegssing ununiZorpriagessidnghenilike2dQbtihee
stacked in eig i in the Z-axis direction. In the first, and secon
heati ng and toien e S UL SrieCtia PrnebdSisa LB tos Seked
tenperature regiathomerneesti aguas esc@eht ) ivdBac ahon 2d8bi¢erwipechoisi ng
tenperature regy EPQBsE&%}‘;&%&%&Qp&%&&H@% SRl MY aRd sheal s %%C%&éé‘gt&”' ts

(HP) 220a and 220b for performng a rocessing are dispose Jacent to
each ot B and §titepmatidl Pefespediia afera¥ dRonptanpAGto4thet passekse

heating and tengeodt the cH:Jad athenopr 0eessimegadit odrodRhel4otssaid
structured by stacki ng the first th.eati ng and t er turg regul ation,
“processi ng uni AU IR AR E 13 £AHYEY §Icl%f, AEFBE Y]V SORI NI
sectional viewlakewidtbngrépestravidndovenlbyGoedaghoandgtihdd iesmbi onal
relationship b {rs r i if . t he eni cal
tower 215a, angééf(\ﬁg&ge%gcn%_i' r%@ég‘s?ﬁggﬁ%&%%ﬁgﬁ%&%% VhleCjé m%g B
X-directdfon. APRM IUFFHIAE 39 asndORPtyadet heom | e isrigleand the
tenperature regaddOfe NOCESS Nth Ui n@hOWR 214285 1hlegeeeRRA-REOEEESI NT

unit group is structured by stacking the
station 10.

As explained above, the wafer W is transferred while
the temperature of the wafer W is regulated immediately after
30 the first heating (S5), the second heating (S10), the third
" heatirg (S17), and the fourth heating (S22), whereby the
temperature regulation processing time in the second
temperature regulation (S7), the third temperature
regulation (S14), and the fourth temperature regulation
35 (819) as the following steps can be reduced, thus improving
throughput.

The thermal processingunit sections G3 to G5 each have



20 first heating and tenperature regul ation processing units 210a in eight
tiers,and the tenperature regulation processing unit (CPL) 218a out of the
heat priocessing unit (HP) 220a and the tenperature regulation processing
unit (CPL) 218a is positioned on the side of the chem cal tower 25 215a as
a processing sol ution supplying section i% each of the first heating and
tenperature regul ati on processing units 2 Ba. The antireflection film
coating unit group 213a as the first processing unit group is dispased

adj acent to th&SBhEARESA %Bﬁ}é?t’?{%a.t% APREMG, p?ﬂ%%%?:%ﬁd”ﬁetatsieﬁ 18R 30
tenperature regul ghioB2pEachsS ke Ehive-giewpd2 bdbruct urst, r eeidumed doywer
stacking the second heating and.tenperature requlation processi nits
210b in eight F%@r ?;roﬁﬁéstlﬁg £05e PRI e e §til &5 oceasréf:iar?gqelfrpﬁlitt% ( CPL)
218b out of theukeaunpr chess$ingtunain(wiRfe?20mntiet heedehpe il wral 3%ie
reguiatl gn Progeasntndiht WAeBY) 24H0eL3 DOSEILONRE Afhide aldin &l cd he
cheni cal °t ower ~2T56 “a8“a processing solution supplying section in each of
the second heaflemgeamdmber of sg®stuamesr &cuke PEPHsRSesh Prictelssiaif units

210b. The resi ghobhle® ¢8aEHAGMANN ty i SUR rZh3lF ANt sf heshndeve! @piq
processing unit group 213c which will be described | at %r gﬁ._the first

processi ng uni BCGESEpE Car& SeSIIVEd Whditac & 15 1B Tl v 1% ower 215b.
Around the ver bicgdh itudnshernd weetinyisfaere devitte Rifputi.ne antirefl ection
filmcoating unit roup 213a, the_resist, film L] '
group 238b, the fi ﬁ?@%@gggggﬁanﬁeﬁ PRy taRle e%é::héet ﬁﬁ%rllpggﬁ%%eosgsqgg
processi ng uni deid ogr Bupisa ZhégtemﬂeﬁaQbrangegrkaandg@'danﬁh’gr@msﬁerlﬂ%si@ t he
transfer device 219a tEBexpé‘i‘ﬁ'&ﬂ%Pcéé@J&Eéé Hs0ald 1 Ykl 1§ BARG) dnoup

I ( roup 3 an

213a, the resist m'coat | ng uni | the first heatlng
and t enper at ur @axsigul shicohepperassragetiiiie ygiedey. W2igdalvweyhagintgined

processing statjon 138 ahfidde PR AT OIS, ithd heerdpdds{cprocessi ng

station 203 in the _afgresai fourtg eﬁodl ment %o thﬁ the derail ed

expl anatlfon t h&aSB¥Lakiian BEORT RREHST THEY LBR SnlehoLs éeaﬂﬁr TPRPAE

regul ati on process pgodRids igicaupHahdk,ia dbfsceabodi ienprotsseifdestemtefrom

t he second heatj ng and 20 tenperature i i nj 214b
%@%O&ro MSLA Yk t{%%ﬁéﬁ St 8&8%9&% :Q%n%h%% ﬁ;gé’cﬁ’

in the aforesai th CSTOSdITTEnt T nter s ofts racture
shutter nenber sr¥Thearige24db kardmair of i theel watf oW hinitde Vheds s iratdat

the transfer unj Dy A thprovjged. In this enbodi nent, the wafer W
rto(i,(e‘b*c.‘s-glngl Sa:agg ]?Eﬂe ML

can be transferred between 25 i rst _processi n% station_ 208 and the
second @0ocessi ng stia SBPWZ0SnWRIEh i lthehEcnpsEptEg ragetayiant festem

tenperature re@datd aNchr 08Ls Siddc Wid p248Rd0he €R8EN Afhd heaseagndeieaés Ny
emper atur . 1 egil b1 o debs ol HEE Ulif -0 LT L IRESC ST & o e Cae
shutter nmenber ortdiesainthy 247t ' seet oyt datGhomd sitlke deresngf seatan
and F1 G 40, | PR S0 b bt e (B 300 b Er e SRR PR L
processizty 35 sinfiwen@dRf shetheatingtdeyriores si nfHunpeddgilrigsi feopen, the
performng sol ytd.on pf 0GessiNGf Sk ed biendalel ¢ VY aboun 8ot ks egPeEah UL,
“the first devel opli ng processing unit group
held to a minimdm.
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 edch of the processing units,

whereby vibration caused by- the transfer of the main wafer



- 84 213c and the second devel opi ng processing unit group 213d are

di sposed at the front. In the first devel oping processing unit group 213c,

t he d'f'v*'lopl ng processing units (DEV) 226 are stacked in two tiers in the
Z-axis direction. 5 Also in the second devel opi hg processing unit group
213d, the devel opi ng processing units (DE\é) 226 are stacked in two tiers in
the Z-axis direction. Mdreover, a chem cal % ower 215c |hs di f]posedI adj acent
to the second devel opi ng processing unit group 213d. This chem cal tower
215c stores 10 t&""d”é\ﬁ% LopSTE ISBut oS A% proo s st esh & the
supplied to th@rMSﬁ@iwglzrgfgﬂEEE%m&gidh&r% Q@ﬁtﬁgﬁtpétféﬂ%rmlﬁpf I t?leon
second processi station t he ir eati an enpera ure regul a
processi ng uni tt?% 0 PLAS RS 1% é’srgi UM group is disposed
15 to face the secomtb}etteaatmgsphérﬁemmeesmmnr@ t@g@e&falt@l?epf@ﬁ@&ﬁjnﬁ_@ltﬁyt
roup 21Qb wt hransfels 9h _he I i ng
gnd !toerrpgr aturgj trnréy%l?lJ‘aa'["lrijlon pr%gl\éjssgcﬁ:r%t]eu%rbocte\r,%’umgtz & ;io e]tiﬂagieacent
to the chem cale}@é@émezilwtkamﬂqmmmrt@dm st%ﬂcktlmﬁlt(he 2éhird 20 heating
and tenperature regulakirg 9&0C§§§'élgpmtc3aa%&9&é 08!, 9hbal I 8L 8 10e ZedXi s
direction. In each of thethlrd heatlngtr an n’geratuﬂe regul ation

processi ng uni PEOYiged phethe iperer WA &fi 6hepraeessiags Al ton @mL)

218c for perf0rtmileng>rToﬁa:Iﬁé,%rlc’ngurs€t;F<-§12E~"ldr€g112:c atdfen t}?{@g@&%%ﬁd{@%é&ﬁd@@ﬁq ayve
and the_heat processin nit . c for _per n e rocessin

di spose?jlaadj acgﬁtsPteStégcarL'ilydt ﬁ‘_ga %ﬁg%eﬁﬁeﬁ?‘ﬁgeﬂ. #‘6‘?/\3?11:{71 Ht@don 3 I®r the
terrpfar?jture reg:edaapl@n ﬁbﬁszﬁsltij@r?émcal (0:9!22j fﬂaamhrﬁ zzgggfzﬁm&{niap)
regul ation pro [ [

220c of each o?%a?l’%ftngﬁeggt gckeh %II rd ﬁ%ﬁﬁn C d%eerrper at'ur ag’ﬁ ﬁ on
processi ng uni P@Wﬁl(ﬁéqwémﬁoﬁltela@n@dronst W@mld@doffrtdne tdtee LPA fridwers215c

as a processingo3gl ubh Orlarfd'9!@'33/!)f‘Qc1-§é9QE'roé‘up%_f'_\gé%‘rﬁg{%Ssg?ﬁgﬁgﬁ:s{&&l&?ﬁ -

proce53|ng uni t oup 213d as the firs

di sposed®adj acérqt'%%/) F‘%‘i ghéﬂdcﬂo%v%%wr?ﬁ@m Mm@ itheunely chambers

transfer-type toansgpectdevegerdd®dsing units 88 shown in FIG. 24 and FIG.
25. This down flowing air is supplied from the aforesaid

ducts 31 and 32 in the direction of the arrows (upward).
In the first and second.processing unit sections G1 and G2,
20 alr is exhausted from an exhaust duct 100 (See FIG. 25) to
an under exhaust port 125 through fans 106 provided at the
back side thereof. 1In the third to fifth processing unit
sections G3 to G5, air is exhausted from the exhaust port
75d to the under exhaust port 125 through the flow path 75¢
25 and the fans 87a and 87b (See FIG. 11). As shown in FIG.
26, in the first and second main wafer transfer sections
Al and A2, air is exhausted from the under exhaust port 125
through the fans 36, led to the peripheral aligner 120 and
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 (Gl
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



the first devel oping processing unit group 213c, the second devel opi ng
procesghng unit group 213d, the second and thi rd heating and tenperature
regul ati'on processing unit groups 214b and 214c are arranged. In this case,
the second heating 5 and tenperature regulation processing unit group 214b
can cope with all of heat processing or tenperature regul ati on processing
before or after the formation of a coating filmon the wafer, and heat
processi ng or &eg%erat re reqgul ation processing before or after devel opi ng
processing. Th Sr =Bkt dfiehA ibkiseaard e Feebhos head i Fyfand
tenperature regidaatuio r aoessddly wiit @f othpe 2drbraneb ther¢higebdeating and
tenperature re i processi rou 214, the transfer,of .the fer
W bet ween t he g‘lteﬁcl?n %etaan?gaéngg ggpe?i ‘?éc’gqﬂsaﬁ]ﬁ gnlﬁrBEg‘é’sgﬁa u"f‘ﬁ“%[{va
group 15 214b a&nda Hel féast of the &Hﬂinohmtbv@mmahgnapxmmﬁemgtmmﬁéf)ﬁ/)
OO 3 (O] UL AT add AOR AnOlodliboial of DS IRER LIy ITLLY.
heating and tenperature regulation proce33|ng un| rou 4can first
or the second TPy FRrutdssibyg Wie taﬁq;@\gazgios@@nszqm; Drapd gkl et @0

performed by thed rasfedl devdcio?19b. The wafer Wis delivered fromto the
second and the third heating and tenperature, regul ati on processing unit

group 214b and 214c A97%T qh'éot?%%s‘i‘%?r%%%@es?’i@%q‘%%pe‘é?’i‘-‘&@}"?l%ga t he
shutter nenber satZrbiplrand @ pia sshireh o@mer@rlQVItdédatmotsbBe25ctﬁﬂ@@é@{:érm

| at 18 Al i d
ron 1o Ohe 1 onnls sdust ph8 ParPal Brétetai iy it Sty Snanfhpp s
heati ng and t efsavtatairled dgulbat hdgherotcbssi hhatnihstB&0£1it ot f amdn ¢ dxeonéaf er
transfer body %3&71nvw9fta?ec1%}!r§f§f SRRTRRL 2470 f a5 %%dggg%%qéq:ﬁrflfth

regul ati on processing unit 218c. The 1 nterface section
structure as tﬁéchrﬂsesrjf%énslécﬁ‘?%l%?: Gh toheSaf beestandlour by 8nBotPakent

so that the explaoati @mt helB@OéoMtf&lb@nQrﬂHet sémggbh%&w&s@&éfiﬂv\ﬁhén
in the 3 at i .processi ng system

FIG 39 %nd FI G AEI n?[ devel Cgpl n
201, thé>cheni &A* l&ﬁersgsffg‘ F?i se Sanaq;le ighgirs FBeRJEBRE W
t he f| rst procedsi hjeunaf ]grcwqﬂs;sﬂi@ s(ﬁdte:naahdrtekﬁé ealan e Effstem, that

is, by performing positive pressure control as above,

coatlng processing in the coating system units which need
limitation on particles most can be performed certainly and
20 precisely.

According to the aforesaid structure, the atmospheric
pressure,temperature,andhumidityjmleadhunitiJlﬁhefirst
to fifth processing unit sections Gl to G5, and the first
and second main wafer transfer sections Al and A2 are

25 PID-controlled individually, whereby each processing can
be performed in the 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

i



86 coating unit (BARC) group 213a, the resist filmcoating unit
213b, the first devel oping processing unit (DEV) group 213c, and
devel opi ng processing unit (DEV) group 213d) and the second
unit groups 214 5 (the first heating and tenperature regul ation
processing unit group 214a, the second_heating and tenperature regul ation
processing unit group 214b, and the third heating and tenperature
regul ati on processing unit group 214c) respectively in the first processing
station 208 and®GHESTHEE TG ddi REY Statingiy SFred when rhaderrebrtO t he
heat insul ati ngatwelHes H23% dmd Fitkte passagemodl al| OP&NEd oasd exhsisd edif rom
the bottons of e.first processi.ng.unit qgroups 213 to flow to the tops
_thereof are di sv%)ﬁt}sce% LIbae%(?/veaen]"%tlrhewré e}?ﬁ%?lg‘?%%%r?zjﬁfuatanﬂ“? htelnéeec%ﬁd
processi ng uni magirdigprmnde 264, beher pasdad e ibamrd t he tikatebysidatdarge wal |
239 provigded adj 1 : funct.ion a _tenperature
.regul at i ﬁt’g mc%&ﬂ%g%ﬁaﬁghggﬁgg i nsgﬁ%eaELg\r,]%{enééﬁngosi%%m f(?flgts‘“}gt?socreastsei ng
unit groups 21FFARFAIBE arRaFepehding to one second processing unit group
214b. "In 20 this enbagdsRitnos MdardNohe 'irb%?éprf§a£k@%f9éiﬁé¢1%£€@9é’i ment,
a clean air sugelavyi rgg:.section for. sypplying clean air the tenperature of
which is regul 1819 SHSEEM FRYLESSi fh- U ¢ ahGparervhi e ke tween
di sposed at thehgpperatporg idsviofed e, auat 001 atk deMed ol Nh P MAEass N9

system .25 The [ Lyi tion _includes.an FEU (a fan filter
unit), &%terrpepgtltoﬁcra?e%s?ié{&%gg?ﬁé %%\3/?% Stof FﬁFi%ﬁﬁthgytté’nﬁté_r%? r&&nd
hum dity, and tdeatilinge sysit¢msppptieesinpeani igectitirch Glsantt@e nethdneby
regul ating the e, 1, di f : ¢ from.the t ons
of “the {175t 50 or BocehuT i ARG OHEL bL e nIASIEE MBI Mo i d e
-240 al | owi ng HH&EYLS tHef cORLLHTt REstepsPrhaeresinandnbys r@éhmnd g Darai cl es

and the |ike freméhe @as miwikhe,  ithet dPRGeSEiRge HALLS j1n; 1
enbodi ment, |ikewi .se with the aforesai (11: fgu,rt h e _%d#man? ,d%!trlz:(r%ﬁje:Lr é{’l?r}%

control Pn t he 88 Y S¥SHRP FHWSTHIELPEY Mgdiians @Earad G card bBEV)
for . processi perticermsal erradiadedyt. normal tenperature can be perforned

preci sely by providi re regulatin . 87 . nechanisng in
whi ch the heat insu|lggit}}%n\%aﬁﬁo%ts&ﬁ‘§§ §%8c{aﬁé’l%§§%‘%8%£a‘é&6 Y I%?/\/is?fé”ﬁhsm
exhausted fromfiike Bdttomseasth uhétf insthetbeessilngranessgngupss 24\ urd tf | ow
to the tops theweeefionsMaseoyeys, B?@n@ﬁ@sér%%l]%;gg\n XSnEQSlfJ{JQ%?r%r?r{e eat

5 insul ating nmeans, and thus double heat Insu I neans are“di sposed by
provi di R§ t he K@afhAhsHN&R| Plae @RI BBY Snd st REepadshyethe Ahetawdbathe

second processiang thrirt ogeRuRs 7214 ard oo W%%%ué@é‘?ﬁ%bz.l%%@%, %arc815U| t,
tenperature contr, uni.t groups each for 1

Ifinthe sol ution r%\cﬁ%ssm(gvl _ r
perforning sol hltnilg-‘n ProteRRT A5 #6° ePAPASFUERRBP Rl SneHFONEete can
be perfornmed vemybpthcssity acamuts bechronesiagbeokBfbonsvel oras i e
chem cal tower 1 - RY iye t her mal. inf.l uence fromthe heat
processi ng uni t%géz%f&te%%%é%;%fl%ﬁoﬁ“anﬁn& heES SRIEERSE 15 regul ation of
t he pro@Bssi ngSesigfeshordAdyshown in - FIG 40, in the aforesaid
antirveflection fil Mepalduad Unhl chEARB rpUPp2biasily apblretliectign film
| |

coating units (.;BARC) ,216_each for performng_antire | m coati ng
processi ng for “CREWARET T8V 48 c SRGYIGS Rednal eFing ¢omk¥el e @erifoatieseti on

Ilh | m w?@ l e th?swaftaatv\mmtnn;m{@t @@e@x{i_r@ i _@)th Rk hglligb%p F];@lree s%?l%t{:‘if%ﬁlll in
ree tiers. esist _fil.mcoatin i r.oup : e resist film
coating units ?&g}?‘ig{f S gp uB&Ff%?%rh‘b’% ggiasrtg?’?ﬁﬁ EBSF?ﬂé))YpF]B%éé’élitﬁg?rf or
the waf 80 W by 48oeatiueg oplea imafse 7 5@ \airich 78125 fr @sicst usdltutinot hehithe rivag.
wafer-Wis nou . L uck.in ! re.stacked in three tiers. . In
the first deve?%%igrelg%.lﬁgrs(%g%stgplnghﬁ'ﬁi Fgagggrﬁgﬁ%c?ot 2 ?fé\r})eqtg_bisﬁ‘é{es ©
processi ng uni F%le(DEV} 226t eaeh FbrapkiGopmengldeed| opi e mhotessing 6kor
the wafer Wbyasupplky.ngcendedebrripy Al HtihespoMblbeyhhenWakelcs a bad

influence on processing no longer flows into the thermal

35 processing systemunit from the solution supply system unit.

Furthermore, this system allows the temperature in

solution supply devices 58 and 59 inside the chemical

i



30 Wis nmounted on a spin chuck in a cup are stacked in the upper two
tiers..Simlarly, in the second devel opi ng processing unit group 213d, the
devel'pbng processing units (DEV) 226 each for perform ng devel opi ng
processing for the wafer Wby supplying the devel oping solution while the
wafer 35 Wis nounted on a spin chuck in a cup are stacked in the _ upper
tmo tlers In each of the first, second, aht tHhird heati ng and

D 88 tenperature regul ati on processing unit
gr oups 214a, Z%m%ﬂ’d; 23] Zthen@ &t t ;ipearet baped athes ebyqud Itiaming

processing uni ttan%@nip@ra%@&eoEfvv@h@h yeeegg%gpgewﬁ%ﬂgta%é difp1 228 for
perform ng heat proceSS| n%goor t he vva? dthe 5t

e erature regul ati on
processi ng uni S EPE oM ?Y%E?‘F‘&rrﬁﬁst%%lﬁa?%pé "f”é%@l%%’il érﬁ%‘b%é]s%l ng
for the wafer Waite .di Sposkduad) deenbtica e;aaft Q&a@ercmmbdrntxwo‘ata%d tHeL

stacked i_n ei ght ti.e and as descri.bed ab e 47a
and 247b°are prcé)\?it(:f(-ir-lciJ SN° HeH‘ePFQEeeES&Pge&BH 163Pe Q}Pﬁ{;é{;?gegbg??o
processing uni tchefheaslt raetmvesr .of t he heating and tenperat ure regul ation
processing unit 210 g tBigs ¢ r;gg,%dl nFﬂgrtngltB?ﬂgggg%ggsum t?c P esal d

fourth enbodi ment, and thus the explanation ereo
structures of FhéecCRkfeaPgkiviants ol dhemr SOt 1Eeent Lo, samd 1al$et hose

of the transfer \é!n(‘ae:io%l%% ené 2380 bombheerf oresaind Jourt pranbodi ppat,

and thus the ex eof |s om tted. Next, processing steps in the
coati nglgnd de\?%lGopar?g Z‘fs em 201 structur ed as above will be

expl ai ned. 20 Qper atironshian ﬂmmtpf@:@éﬁlﬁi@m@tmﬁ e, rﬁgﬂérﬁéé@a\ture
processi ng unl q_ t he Sane. asd gdjaf resai d fourhg di nent, and

thus the expl ana 35 PR 267 1§ i+ tf‘ e’?%eeracto’“gﬁ e&ﬁ‘& RS TR
processi ng systdewize L&, h@nmpﬂt&:émsﬁd-wmlgwra/v&mstdmbrml her casseinge Cis

taken 25 out b bo frth t and
transferred i n?ﬁ%ﬁge&rﬁ g’?%?%gr%ggu%tl on g)rlgdegéfq%%?S% %O?@E%O%%g in
the firdb heat |Sﬁ§ear4(§hteggﬁ§i5aﬁhii@ FedilGi i28n proesdsingnaiile Phoxafinge

first processing.stehkgn 2ﬁér£na1ug%eg@,stla@pare%tlwe% mgladnat HN 53Q
processi ng Wml ei n%&n% ted on the tenperature -regul ating plate 225.

The wafer W whid ﬁdﬁeh?ﬂEl?%rFﬁé‘}pﬁﬁ?rtélrreeguiAét#%tb‘fao%té”s‘éﬁtr}grﬁ* n
t he tenperatur e:h:eegm:lfat isdmifdrardes NG Heithd @) pasedSitd ansfafd ed oMt o

the 35 antireflection filmcoatin un|t B in the tireflection
filmcoating un%t%(f% emrboﬁqg 4 Byt E’rl%fhsl?% Jif’e\}?c%fﬁ tHat ed
with a Qﬂocessmﬂgﬂgmﬂe@nlgnthe low- temperature thermal proces51ng device

LH and the high-temperature hot plate 112 is provided in

the high-temperature thermal processing device HH
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 usedas a temperature regulating
mechanism.

35 On both sides of the temperature regulating device C1/,
the low-temperature thermal processing device LH, and the

high-temperature thermal processing device HH, the guide



_ 89 _for an antireflection film The wafer Wcoated with the processing
solutieq for the antireflection filmin the antireflection filmcoating
unit (BARC) 216 is transferred into the tenperature 5 regul ation processing
unit (CPL) 218a of the first heating and tenperature regul ati on processing
unit 210a by the transfer device 219a and 6gnunt ed on the tenperature
regul ating plate 225. The wafer W nounted on the tenperature regul ating
plate 225 is transferred into the 10 heat processing unit (HP) 220a to be
subj ected to hé&&dlfr é8sarAglaieitedineeX-dinechdbar Wldsthe@ﬁeacrredllﬂwto
the tenperatur ey eguhaideen spr agessi BQ Mavabi@éioggl%é Q_% ﬁcé 8d 4o

as un

tenperature requl ati.on prqcessin e waf er one the
t enper at ur e reg)lY AshVEr 8¥§§an°Fn1§nBSFEﬁE§iﬂat u'-Flée r-‘é-@]@rréalffﬂo]rﬁ) $si ng
uni t h(CPL) 218]?3a11$ torfainsfigly ad Santamd flaﬁaﬁSIbSt film coa]'El ng unit (g:T)9 217 g
|nter5|st ilm n roup 213 e.transfer device 219a, an
coated w’th a 20 regL?lgetlc Fﬁ?:}' cﬁésjv{bgf Eplﬁ%gaf‘édaﬁ?%g?‘ﬂénrEg?sgtame
solution in th@amgrsasmhmm@mswgn@nunit@Iéctz:ldhs 3t tacd ehreﬂetﬂiﬁd‘cﬁ
tenperature regwhRldi R ocgﬁstﬂgsu&ée(g%g %1,%11 b & F tﬁe tin and
1655y fhe i f&19

tenperature regul ati on processing unit ransf
The wafer Wi sPERESSELRGsBEALAQT ARo1RNEIGeal mdn@%%drigomha k(aHFk) sA20h and

subj ected to heat apr @6e§§tnﬂheT§'§£§a$fe’£he té}?ef@@etfr fé!de'sségo Jﬁé%%" hto
under go

t he tenRerature reg%&ﬁtl rocessi nﬁ unit (CPL) 2I8b to
tenper atire regul at PGEESS hge %ré\/’éiL@P Rf WH eh thermimld aneees sing

t enper at ure reguliat GAN ptheeshungermsh@péﬁﬁp%@dtﬁlﬁe e Bd | L PIPCRRSI NY
unit (CPL) 218 sferr t ratur requl ati on processing

unit 218c of tﬁg h%tggﬂlg% %Elnd% rat?’ff %@&ul Ot i @r‘? %@C&%é@mgﬁﬁﬁ& 210c
inthe third hééfﬁrlﬁéeéfnldO@lemeabatAﬂmovegmratherw-pim@cstsimg tlmnatpo@mm,mnﬂl%

by the transf e'imgl%‘d'l‘é%ea.;;'ggbove the tem erja.t’ure Wou I%T \9@ el st erred
tothetenperatﬁre regu at|0n processing unit 1st anS erre ltot

peri phet@l al i gAEr 28SETEY} NGh8NHa FEE Cengiefe P1Bsdy 27310 rthtehéanmltemaftam

section 205 andegubjaeahgd degrivwafl er edae B¥PoSHEE t he m%e‘ﬁlafhﬁ sV\én\Mﬁ'nQ:rédqas
t he cassette 233

under gone t he waf re is transferred to
by the waf er t?ang%grpﬁaﬁsﬁ%f% é‘nBOFéHﬁBPa}i‘ngeﬁe‘F%ﬁ%rt}ﬁ eﬁ#@?“@\fﬁl‘édlt% t he
aligner (not ilheserdted) vhe nhéddhaf armt Tlansé esutbasheR3Ih 1tt@e oRfigievgaosur e

operayUre "eBubating, Ul €AR' shRckel 9t 2188k AN daL En YR Yl APRLe"

20 sub-arm 115 is positioned on the low-temperature thermal

processing device LH side so as not to hinder the movement
of the main wafer transfer body 16. The sub-arm 115

positionedcnlthelow—temperaturethermalprocessingdévice
LH side moves to a position above the temperature regulating
25 device Cl’. The ascending and descending pins 127 descend
while the wafer W is mounted thereon, and the wafer W is
delivered to the sub-arm 115.
The sub-arm 115 which has received the wafer W moves
to the back side in the X-direction. Similarly, the wafer
30 W is mounted on the hot plates 111 and 112 of the low-
‘temperature thermal processing device LH in the next step
and the high-temperature thermal processing device HH in
the step after next by the movement of the ascending and
descending pins to undergo predetermined heat processing.
35 After the predetermined thermal processing by the
high—temperaturethermalprocesshmjdevice}HIiscompleted,
the wafer W is moved to the temperature regulating device



Thereafter, the wafer Wwhi ch has undergone exposure processing by the
aligner,is transferred fromthe interface section 205 into the tenperature
regul atfon processing unit (CPL) 218c of the third heating and tenperature
regul ation 15 processing unit 210c in the third heating and tenperature
regul ation processing unit group 214c of the second processing station 209
via the wafer transfer body 237, the buf f 8¢ cassette 233, and the wafer
transfer body 237, and subjected to tenperature regul ati on processing. 20
The wafer Wwhféh hdsthaderhonsmt hdSt engeratntedr egukatieopepasuessi ng in

the tenperaturgcfaaut ahiy 195@03?@@'&9 Lﬂm&rg(o%'r)ed%%%%rdﬁetdr aagberhed Lo the

devel opi ng proceSS|ng uni 26 in the first devel opi ng processing
unit group 213Eegrlg é°§e8698e6é9€90p|ng processing unit 25 group 213d by
the transfer devicerdli@bis @ﬁh@o&llibde@%t eshbd @1 &lEMe) eReRthanr dMhg Thenwaf er

W whi ch has un on devel rqocessing in the el gpi ng
processi Mg unig gﬁ@? %dePQeFF gr%@% EﬁpﬁegﬁéuﬁgaFe§P§€§§§Png unit (HP)
220b adj acent ﬁﬁotesshegteanebeupﬁmfdfmnﬂéﬁdnﬂiﬂﬁdﬂﬁﬁyﬂlumeﬁaﬁy ePk)ngd18b,

for exanpl e, Eﬁ g %ggperature regul ati on processing unit (CPL) 218b of
t he heating an feng ure regul ation processing unit 210b in the second

heati ng and t enper afffir §heeepeirat ureocessiladg ingi teyrioep C214b tine ﬂbw—

transfer devic a e a essd N T f
whi ch has unde?éﬁ%gg&ggreeggeggggeggﬁgeg?ﬁhg Bege%% ézocgggiﬁgen%i? (HP)

220b i s19ransf EFFREFREUFRethermal pgﬁceﬁéﬁﬁéréﬁﬁﬁéer uP&E BEOPEdd¥ssi ng

unit 218b, andphhemtﬁbﬁaafbyredlemd&hg b@aﬁeeatueepeea@h%%lean@&@qeiﬁlng
unit 218a of thg i ét heat i ng, and tggger ure regulatlgn processing unit

210a in the fiF d5ViRG SRH PEnREF 5MPEGUPAECIR Sp¥ocessi ng stati on
group 2l1l4a by the t FaGasf 80 dbvwesealtddstrite wabersWimng b@@a&emmerature

regul ati on progessi nj t ssette waf er
transfer body %%ﬁékggnﬁetéaéiéﬁ%%§§$8#§§ﬁm%gﬁc>AE%%? Fﬁ&e ﬁeengéPPng and
devel oplhg pro&BsEiify subssyatenrracaeebrdaarennd tus {/i0s ehbcdiqrent main
structured as ya8bP\&arddeCHERE £ah Atzomrthesfﬂé@é%b@%@ﬂ%%@&%@&%ﬁ”

i's dlsposed ad% ent to each of the solution processing unit

and , heat ﬂé %ﬁﬁ”ﬁéﬁﬁéﬁ%?ﬁf@‘BFSE@§§HR§'HHFFSS%E%%ﬂméﬁbséﬁ adfgeent to
t he chem cal tBweeptaitdid beibk,tenpesaiulus ageshé ik {£RiNe gfirgach of
t he heating an ur equl ation. processin unlt ,S . di sposed, on t he
cheni cal tomrglg%’(gg?séﬁ%re? T Themt £& e 9% Jpo&%(zz et GE&M Tt he
heat pra¢essi ngoahing uhlthécﬁ@atang andeVe&penaguualtegDEablon proceSS|ng

units and the 20 SOhythoR! PRESHLIY WIELS c AR Zed LHMldy 1ldq bher

i nfluence of the heat proCessing units on i on -proc 55|ng uan si de
can be greatlylPéHU%éﬁlnaWEf?én%€¢%§ﬁ?é=%%mﬁ¥Qﬂ-Hln AR aoterdibmg prootbesi ng

units (BARC, CfiranGnPRdineanhabes :ﬁ%fnew1r}9tﬁelwaﬂrbcpip&?8§hwth%dt he
waf er Wcan 25 be perfsﬂgfd preQ|seI Mor eover, according to the coating

and devel opi ng"ptBce<dt ??FéﬁPPnA AT 7ot Fe s ehBBRPARERENtY he
heat irssil ating Wwedstiss 289 eandst he massates sM@s&id» wmugasaexéau&bealf rom

t he bottons of uti r un|t rou 13 b, 213c,
and 214d to fl%éygméﬁke f@ggpfﬁereé% e X 59 V%%Pﬁ%@ﬁoPﬁé 51 BPitSn’
processi ng un|@3g¥@uﬁhe(wentxﬂﬂ1rdﬁﬂ@qnlqnpfaﬂdnbb@amﬁn@.waﬁer(BARG;fgroup
213a, the reSIEadJEI im goakt pg HBkt t&% ﬂggggléléﬁongheh@ &Ssxqgvgb%' ng

processi ng unit roug 213c, and the second 35 devel opin cessing
unit (DEV) group 213 }Sati@ ?ﬁelﬁeQPﬁﬁ@bleaﬁa Féﬁﬁéf&?uﬁebﬁégétﬁﬁlwthh

processifg uni ta@nPde(bheckbEsl 10 dHd Fd Reabhhakbhd FREHAPEG st em
regul ation ‘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



: . I,l.:: - 92 processing unit group 214a, 214b, and 214c)

respeckivel y. Consequently, the thermal influence of the heat processing
uni tsof’ the heating and tenperature regul ation units on the sol ution
processi ng unit groups can be prevented, and 5 tenperature control in the
sol ution processing unit groups each for perform ng solution processing for
the wafer Wabout normal tenperature can e performed very precisely. A

si xt h enbodi nent of the present invention will be explained below with
reference to FhG explednplGrind refeeri@e 42 FACK &Lt 4 I .e 3di.agFa@s 31

showi ng a coatiigrakd davel.Qpi e ﬂ%;’@’ ; ' -
enbodi nent of ttg présg%t %ﬁr%\?gr}%%]a(?&l:% :égégpﬁa%ﬁr%?%ﬁv? Cﬁ%(?f%l?% a
front view, an®PrOCGSHULY SYELEBATHPERING & pakered ot o thaeBBenty
FIfG_ 42, showi ngividhe ipRS| m@agllgalsabi pmﬁhi pibw,ggﬁdlﬁxéﬁ:disize%!&nflt@ﬁt!\een
a first processi.ng unit _grqup. e and.the_segond processing unit group
214a. Th}rg’s enbé’dTe?%nt bﬁgdggf &Pefit SEFGHTRe é(flﬁf"’e§§§‘€nf Sﬁr"t"% &odiment in

ternms of structliredticrhénpB3Gti dhs afdtHEs cliaricak tevetsnhdrvheusitngnt he

processi ng sol utj i he nunber_ .of the transfer devic and
t he heating anétr.lt g%@?ﬁ%ﬁ%@g rt{;egﬁt#eg{a}%hf%rrc‘?gél SHGURE PSS PE L8R T &S t he
antireflectionity FAGcodtli ag aactsonBARElongdthbeY r@brattiohmmedaI¢ n@units

(CT) are stacked on A0Rf,PNG, 3Rt heyy Wr&ﬁj&‘%’?i ée‘i%o%&n%%%bfﬁ?t” fth

enbodi nents, the whole 25 systemis downsized in th _ hough
the si x&R enbodTPERSSHNY BE T2 &b towmc e eitplvdnialh on wissdeteanme

structure as i thftddnoriobh rerbedaBrbrwihly Bepparii ati Vo PN tdLh s sane
structure as i QSt hefzour%\,h enbodi mané &I be exgl ai Eed wth the sane_30
numeral s and symbdFSSa8 sk THIRE™T dur &F EnBBAFmeht OmASC sHRPY tE Figy.
42, this coati ngteandmevehepiogt pnocessidey«dystien pRdcbas iayr sptuer 101
whi ch the sane ‘ i S; | f enbodi.ment , first
processi ng st ata’?%ﬁégﬁgglﬁ&%%%%a\%%i gulsﬂt%}n%gt ggu%frl%cceassssl%gt%%’u‘ﬁ?ftjsrse%ch
for perf8rni ngPFiocGEsens ABAtpPBcEESilAgwhoehtvar heafekd ndsoné ryo orres ing
coating and develi@Ri BEcRI PEL TP B8RS pHeB M tine®h8dceBsSBEOPLr the

processing statign 246 . . ] .
waters W ©one by one.in coating and developing processing

- steps are multi-tiered, a second processing station 204

disposed adjacent to the first processing station and having
20 . almost the same structure as the first station, and an
interface section 205 for transferring the wafer W from/to
analigner(ndtillustrated)disposedadjacenttx>thesecond
processing station 204 are integrally connected. Coating
processing of applying an antireflection film and a resist
25 film on the wafer W is mainly performed in the first
- processing station 203, and developing processing of the
exposed resist film is performed in the second processing
station 204.
In the cassette station 202, a plurality of cassettes
30 C are mounted in a line in the X-direction (the top-bottom
"direction in FIG. 31) at the positions of projections 300a
on a cassette mountiﬁg 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




, oy . - 93 disposed adjacent to the first processing station,

and the |nterface section 205 for receiving and sendi ng the wafer Wfron1to
an al i;gher (not illustrated) disposed adjacent the second processi ng
station 246 are integrally connected. 5 Coating processing of applying an
antireflection filmand a resist filmon the wafer Wis mainly perforned in
the first processing station 245, and devépi ng processing of the exposed
resist filmis performed in the second processing station 246. In the

al nost central fxeeliyomosfe eiengoat tngnibeandadevel dpamd) g losesisraly, st em
201, the transfgr.device 219, icr dipposed and uged for transferring the

waf er Wunder processing in the first processi ng station 245 and the second
processing station ZH6:s Wit arassaneéest aedvre P02 shad sal absuctheedane be
structure 15 asyie the douttd iemodi rmﬂ&lré@tt&ats&@é' b ff&r %Bc&ogteoons

wi |l be explaine wn in he chem cal tower 215b

storing & resi <t g??‘?ﬁ’FﬁEPEFl%‘Fg%jsg%l%? @G%W%PH%FOW]%@ Bégﬁﬁﬁlqa&i‘l to
the resist fil mfcdatisng hezittisng GHA &Je?np/dnacﬂhm | de gl teisst idedbddiglg 1 S

di d at th f t at h FI

ond Bro a3, || oRs PLogb s chd SRS B B R G n A i SRR g
unit group for precfessHnyuUB bE @i P B&éamlan:geccbﬂn@ pmmtderse;hjr@ctmbnfgridnmnd

resist filmcogtj pgeUpt 1{?@%@ S %q,‘((j 25t
the antireflection fellm%n reS|sth#éOF§n%ggg¥l|2ng§%J’[ gﬁ?&) e%ﬁsﬁy e the
antiref Lécti on }A4&H-coating units (BARC) 216 and the resist film coating

units (CT) 217 each APENBRAT O FIrRY TPALKNGTIE! 3CESSh Rl Ptré%f@e%rmwgabo“t
nor mal tenperat areaigacke both intwo.tiers 30 in the z-a

di rection. Moré& daEt BhRress Eagiw it gpeurs B ét?éfrftortﬂt}%e
antireflecti on siillunizmd premesatslfnd MetD alritnig dflidc (iRARE) 11 Qteuatal%e unthe
chem cal tower S ref I geLlo filmnaterial a processi ng
solution to be é%l:%&%l i é%BPg %ﬁ% | Fef et |£0Pnl]frﬁ1 CRAESRE HalESF%ﬂ {2 MBARC)
216. At 16he baé’lt3 atrﬁepmvnsctecbractcebsu fiprst at ilontRémnt e flest i tredtiilng and
tenperature re@%b%ﬁh@nuﬂiQcﬁﬁﬁkﬂgg98h£>213a. ahglreflectlgﬁ £ 81 %ngﬁéﬁ%omer

t he second processi g uni t grou§ I's arranged acent to the ¢ em ca
215a. In the fi¥FStsShdBERAY ahel %ﬁériﬂfﬁenﬁeseﬁéﬂpénpm@@%%w%gf%|tth@group

214a, the fir sbvatf%&twrbg:)cand rioRfiRar abiperk eubadF O tRICRERS $hNth ik 1§ 5 210a
are stacked in.rrul{t,;t e ti.ers %n t he %%ams dlrect n. In each of the first

heating and t edpe? & G¥e S S4aFSFI8R  pr é:g’sqhﬁsbﬁf't 4 §9atiRg WehpdCRur e
regul at on progessiprigl iini recCBL)f ZhBactal nperrfiorsi(0g) LATPLs APdrE oredulgat i on

Do g oncCaR Rl srodlantnlhe h Rt DLACEP LRI ey (bt gt

perform ng heat pro ar e di'sposed acen
i nt egr at ed. Asa§l¢0\ﬁﬁalcﬂieldl én Zt«]llretehélfan‘sstlnhéiéta rigaam@ tde:xwtatane

regul ation processing uhict c@8HOEP 8%4ehésf§téecsw@95£%§ g, the i st
heati ng and teggerat re re%ul ation 15 processing _unit 10a 1h tweI Ve 2

tiers. |Incidentaffy, PEPEITE, ang &eg‘é’@tria&hléle Ve ledien RIresgssiad und tB- B

in FI G242, shgwong Eheamscﬁtah@@@bnﬁehéhtﬂﬂ§ha@dtt€énvmfhﬂd1€e ik tlathél .
processi ng uni t he sec processi ng unit grou a, and the
cheni cal tovverbf%gglé% 0 urfuht gfoélpr@g??&ﬁe %ﬁr%@é}%‘ﬁ ?‘hoi*—‘ﬁ@roffsért&lgﬁ G
44, the first Heati ggoapd wekpeaatnarsfegufiarioa :pl@a:el&stxwzgemm}tergr oum 214a
s structured byeskacking hi bl Lol heatlnd and LamRetayye el Ay

processing units 210a in tiers I Spose acent
cheni cal tower URita9rpiPeddkaof the tha stti h@tath@@t iamgl é;@dlptee:tattenai ure

regul atggn proeegsing Al 155508&9@119 drttecé L1 Q@@Qt’&%k@aﬂlhe@?&t@we‘}s

regul ation progessing unit group . the tenperature regul ation
processi ng uni t7( EBE) 2f§&soétlr6’*lcttll?él hed?® pREcE&ssPRg barEipsPrnd20a and
the tenperat ur eempgitbatirenrpyotessbAgpuddtéssing 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. 1In the first and second heating and

temperature regulation processing units 210a and 210b,



30 (CPL) 218a is positioned on the chem cal tower 215a side. The
antireflection filmand resist filmecoating unit group (CT) 213e is

di sposed adj acent to the chenical 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 performng sgsl ution processing for the wafer W
about normal tenperature, a devel oping pr CessT ng unit group 213f is

di sposed at the front. In the devel oping processing unit , ' ~ ~ '~ W -
95 group 213f CCPRETASVERCHPFIYL BF bR KNP SHINGUP (CElp) gréasrmgikddl n
Ij_our ti Sr sd! n baehzfaxlrlﬁegféﬁﬁih@nteﬁ@éﬁ@t/@fe ﬁé@f&@i&&@ird@wiTn@%ﬂ S

i sposed adj acent to_the dev pi_ng_processin unlt r [

cheni cal towerggL e ¥8E &t By 5@% g&g\’}eyp% iSRG SSEPULFST Sa H%Lg t%go "l‘r;gzécﬂkhtl on
to be suppliedatre tihepdeed agijageptotessiandy wiihes (alﬂﬁx/)m&‘ﬁ@rat/&d t he back
of the sgcond BEQ@%E%Ele tation 246, the second heating and tenperature
regul ation processing unit ‘group 214b is disposed adjacent to the chenical
tower 215c, 10 and $israbownetn RIGt ddkang K he. %oﬁhehéarshdﬂ%mﬁlng and
tenperature r ee@hg%&:%u%o%%%u%&l%w b %%1n@; G & A S 52]14%1 the Z-axis

direction. In eac second heating and ténperature regulation
processi ng uni BETIEOBTEF Pie S§8ESABMERS id Ttd f{e@ﬁ&@ﬂa@@@e%@é@.ﬂr&tqﬁrﬁ

processi ng uni kedblgraup g)%laestsheagt @mqrsatzqro% I e @b 1R, 0GEeS dightuni t
(CPL) 218b out _of the hﬁagr_hpz:%ces nlt %I 220b and the tenperature
regul at £8n proE&§&Pngt CCoPLY © 1 sm}% G SFERSTR T AR Y over
215c si de. Thepdeeeksphggupracessiupg 20diat a(nlaE\t)hegrammrk]fafedadh sfidsed
adj acent to 20 e I r.QuUN h Al kd ype
transfer devi ce%%g ﬁphghgr%tl ?32‘}9{1%&1%&% ?Il%%a(r‘iﬁtrgisll t Ej’fel h co ﬁjngcr uni t
(CT) group 2136eMpREAFEFE] é&gﬁéaﬁﬂ@@eﬁwmn@ gngdp (ZR36), 2% fig st and

second heat | ngpeaqttl@?@ar 8hUEBe 2941 AL PBCEPoR PLES S dlk 1Y turli O U rEh4a.
and 214b are arrange The transfer of the wafer Wbetween _respective unit

groups 8 perf FRER DYP 3 ReOErHhSpER fevitde B1ost PIvatdag f F P ARE YW er W

fromto the fi ﬁ:&butﬁ@.@hbﬁﬁpﬁé@eé@i@@ﬁﬁiﬂﬂsﬁZl@gU' ainﬁa&ﬁwﬁﬁw Iirqeunsg i@ oup
214a to/fromthe wafer transfer bod lh ége dellve
8 8P8r‘é e

fromto the sefofdC hedEFng HHY & RSOt &&E%Pnggjurﬁntd
group 214b t o/ Ehowst hhewg;benttuoaaif erelbadyr23iip drectween d:eHe vemstof the

wafer Wfronit Lrst..Qo .t h i ion
processi ng uni ré?%ﬁfs %%438%}: Q%ﬁgs ??roﬁﬁih%?ycr an VI cegeg}lélfél
erfornedl via EH@US’hEﬂ-ﬂérah@ﬁﬁe?beﬁ?‘éléﬁ@l@qflb ri?l'éﬁ/lsﬁ%qpftﬁl hestthing d?élﬁ aces
p

of the tenperatungei-agu-at FeguPresessSHREcHBLEE ngl8a1 rg2d8h Pfawach pfsd he

structured by stacking the second heating and temperature

regulation processing units 210b in multiple tiers, the
temperature regulation processing unit (CPL) 218b is
25 positionéd on the resist film coating unit (CT) group 213b
side in each of the second heating and temperature
regulation processing units 210b.
Around a vertical transfer-type transfer device 219a,
the antireflection film coating unit (BARC) group 213a, the
30 resist film coating unit (CT) group 213b, the first and
‘second heatingland temperature regulation processing unit
groups 214a and 214b are arrang_ed. The transfer of thewafer
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 film coating unit



96 heating and tenperature regul ation processing units 210a or
i#~the first or the second heating and tenperature regul ation

processing unit group 214a and 214b. The interface section 205 has the sane

structure as 5 the interface section 205 in the aforesaid fourth

enbodi nent, so that the explanation thereof is omtted. As shown in FIG 42

and FIG 43, in the coating and devel opi ng-processi ng system 201, the

chem cal towers 215 (215a and 215c) are di sposed between the first

processing 10 URTY greups2PAB guh@egrfonred bot tha tidmsBend desicst 2flidam

coating unit (GhLt@eQUReRidts 29 4 hradava! eaiaaler&?%géh Ugﬁcﬁ &%%&%&13 f

) and the second processing unit grqoups 21 firs i ng an

tenperature r e@EFeR’?%‘ﬁl‘Eﬁ%ééé%‘?%S&ﬁthaﬁ%ﬁ Zil@at%fﬁfélelEWéU%%c,r@@dllﬁé&tqrhg

and ; grr?er at ur @rbﬁersegnlgah:n(i{ﬁ_ _pcmgs&urs%grﬂ te @ Cﬂi&s%l'ﬂu@atrl 4%%} ?/ely, and
in addition, i nsul at i S an all owin
gas exhadst ed ftgf)n%%%ﬁguggt FSHETgFlPHePFPFsﬁsngc%%Eﬁ%f i?f%dﬁsfeﬂﬁv '?o
flow to the tops thdriwvefredr ér@m’ﬂ:@s&@ebéume;nmda&mlgemndalte&r@waﬁtﬁlé and
the second 20 peacestiln UPbLaOEOHRS2A 210, EB/?_FSH{*’%W%r LRI to

the aforesaid fodrt ean air supplying Sect
suppl yi ng cl eah’oéb/r 2tllélre pafpératmdte shewfilcsti élelaégENQata@@‘i tt@ITtpiHa‘t]um

processi ng uni &eguquﬁaohrm@@é)yfng %ﬂl@@@é&%ﬁff&?@tﬂep@faMé %v&

coati ng and 25 processing system The clean alr sup

vel opi n
sectionlPncl ud@g Qan@IEBG%&lV&HYf f"lltaerthﬁnﬁﬂ'l}lttea‘ Pemperst @ﬁaaré@ﬂ{
device for regwhat shgtthe mema@fam@ @i@aﬂﬂy@&f toperdiittdy thn |dl‘%%1rﬁ_s}“is
suppl i es cl ean @l dV\ﬁ&l ck% i s _obt, nef\_d re ating the te erature and
hum dity of ga¥ 3§ Whrchn3E fF& P <t ﬁPogglﬁ Fﬁ@gﬁ5§§a&§ 15£0 S4Yoitng
t he gas exhausthe tlemm%trhéumg!t nf@galafclbhepﬁflolcgtsspngceasutngCumu t 2gr8<bu;msf to
flow to the topset Bereal aades8EOLLRAY t@ﬁ%%%%lt‘?ﬁ*eagg L3851 088 St LALG as.

to the first processi ng uni t groups C& a passa %
enbodi neht, |i KBwfFsél85-wiThe t"F?ef%ﬁdFéléial JfJo{ﬁIterd él@b’ddim“ertﬂ'le tt@fmm@rf@trure

control . in tHevReeCRSShNSr&M) tb i e LMY MG AN IeS 1 BARGN Eoc@@% 'H?/)

for processing th out, no nper at ur e

per f or ned precPEéEy\?ﬁthbrg\égg Mgt E%’ﬁeﬁgﬁﬁl’:@rr BGHPSET ﬁé7ﬁechan| sns in which
the heat insul ati ngM\eaInbmﬂ%Q @nghbhe passages. 248 rald .0y Nd ngase exkawst ed
fromthe botto f._th sin it.grou 3toflowto.5 the

t ops t hereof . og 0\t5'1vng HEB 358?h ?%%ugz?%})g %ﬁfngflrre?ftl BEPF@ﬁSI‘llnlgm and
resist 20l m coatﬁﬁgonnBO3Q BARCEhgr cﬁmple@epc@wsmm unét| eebiupe ffidrm coat i ng
units (BARC) 2&@&8%1&8%&?&69%:{”&%&%@#% Egtﬂ}?@v;a_f ffl our@n%&%aﬁsy ng

for the 10 wafer Wby coatin an antire 1 on whi | e
the wafer Wi stﬁBHﬁF@HUSﬁ aagfﬁ’-’r?tcﬁ@@l@lpﬁ’l&gcﬁﬁoﬁﬁﬁsﬂm HH@}B‘F siraqug Aldeat i ng

units (CT) 217amdch Betoper H@Kr@laglhgsp%bc%@@tlh@guﬂ_&QC%%%'uBg oh8l Lhe waf er
Wby coating tB%o%@Egé g¥v%ﬁg1f%onﬁ§ls&n ghgtélrst ng%loh%JFBfer PR
mount ed pilng processing
25 unit group 213c¢c, 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 21l4c and a fourth heating and temperature regulation
processing unit group 2144 as the second processing unit
groups are arranged with a transfer device 219b between them.
35 In the third heating and temperature regulation processing
unit group 214c, third heating and témperature regulation

processing units 210c are stacked in seven tiers in the

m pemn



15 on a spin chuck in a cup are stacked vertically. In the devel oping
procesg| ng unit group 213f, the devel oping processing units (DEV) 226 each
for peﬂ:orning devel opi ng processing for the wafer Wby supplying a

devel opi ng solution while the wafer Wis nounted on a spin chuck in a cup
are 20 stacked in four tiers. In each of %Be first and second heating and
tenperature regul ati on processing unit groups 214a and 214b, the heating
and tenperature regul ation processing units 210 in each of which the heat
processi ng uni ¢ FKBF 220°¢ btOPerdst iy there fes prok et ingviinh tHd lnkfer W

and the tenperatseeibegullateenipr a6epskig WhickclGRBl) .218n f Ohe PESHLERT NY
tenperature re U|ﬁtl0n Béo%e55|nggfor t he fer Ware di sposed, adj acent to
d

each. other and®fFhtBgri SPRELELBKEJ T RAULREL P8 PEOFESSTRE BRAtt 8FORENber s
247a and 247b 2atedprimired hem tsinde ahdcesmd8r ot ut be dpipariainiipeotegihati on
processing uni e of _the, heati.,ng_and erature r ation

processi g unlﬁnggiogiaéhgrgtgﬁg %Fg of* Fﬁg%ﬁngffﬁé éﬁdtﬁgn%eﬁéPﬁre
regul ati on proééssrhgonnit 210 in this enbodinment is the same as in the
aforesaid fourth e”ﬁﬁdhﬁgnkhl§adah@“%ohg%he%%%QQ%b'%%dﬁ%eh RL8QH, 1S

omtted. The structure of the transfer device 2 nme as those of
the transfer dEFPELaC29BaPEARASSSHRT| ke 2100 g8d AfffesihrAPRBALLKS

enbodlnenth anﬂebﬁmaelbEGSEéabaﬂahgoﬂn&E@rQQ@L'SZQBbthﬁgoimg&tea550§§§5'ng

steps in the coat an evel opi ng processi stem struyctur as

Shove 81 be SRk A ERS R N R e Y PR E T4 0 EPh TR R Eer

regul ati on prodessl gamptoaeesthg snﬁ'eS asi® N 2Cive: ahar E5eEd du‘fe()dlitsbosed

enmbodi nent, an he .e r tted Ln. th i ng and
QdégyénE @o égk§0§Eh§Eegﬁa ¢t ol %gg Fg;pﬁfﬁ&vs ﬁi 9

devel opi ng processin unproce Yhe
cassette C is Fhren 10 BEG b9lthéhﬂatbnrﬁrhﬁgtengbadﬂ Zempetatheecassette

station 202 and gagigﬁr dokBLoihhe re{peg t cessi ng
unit (CPL) 218 ebl |§s? heal|§ uhﬁepgkehgrggﬁgeabg Itﬁgtlfé?lrsgrocessmg

unit 210 of tﬁ%v?%PE%n%r868§§Fﬁgn§tHPFBn<§E )t §TGHBer 44t enpeflasapEed
nguIagggn %ﬁ @0othssb?bembehﬁeb&tﬂgenEthQatQBntb@obéaﬁﬁhgtuhﬁtr?QPL&tlng
pl ate e er as_un one the tenperature requlation
processing in %%@éfﬁﬁb ngﬁﬁEe?gaﬁ?g For SFbeEsIThgE ARPES fepyn ity 9P FS
transferred i n2b8¢anQ(themthiesdf peoriess ifid mdéoatHRY 200¢ dﬂaﬁaah.BEGanm t he
antirefl ecti O”tlflé|é‘té‘Eﬁe&eﬁhﬂgthHEERSt LAg H@hheggp -4 0B, FL3FBY the

transfer device 219, and coate a processi
antirefd®cti onP¥PFassIAg uifiter 2\W0cohs @P%QWHQ@Oprm@ﬁm éeVaﬂ_meanor 25

the antireflec f@@eééiﬂb'ﬂnihe BRy) rgbbest ben f Lk Aecoad| g dRh L & B 216
is transferre into th era ure regu atIOI’l pr.ocessi ng uni t CIPL

of the first hERThY QﬁﬁF% |éﬁ”ﬁ@ﬁéé%%Pﬁ@cﬁﬁﬁﬂnngalEy the
transfer devi cgr@d® Mt rmmtae Qécbhd d@xﬁ@iecbpliw Q:r?dbdﬂlﬂgahhﬂ& pbatye 225.

The wafer W noyn t|n ate is trapsferred
into the heat rod%égﬁﬁ%gﬁﬁiﬁngﬁﬁg %268 & %tséﬁﬁgfﬁl&rfﬁuﬁgaFeBPéegégpng
Ther eafa%er, t her @ e 10y iun ity 46BE erléd Dnto:f[ hbe3enamanatair eguégti ahi on

- processing uni$r§&P43; 238 1O (cpHRIEI G AHEMPRL Al e F6UL 8L LGN OGRESI NO.
2204 of each of all the stacked fourth heating and

temperature regulation processing units 2104 is positioned

on the second developing processing unit (DEV) group 2134
30 side.

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 pfocessing unit

35 groups 214c and 214d are arranged. The transfer of the wafer
W between the third heating and temperature regulation

processing unit group 214c and the first developing

et}



The wafer Wwhich has undergone the tenperature __ r. - 99 regulation
procegssing in the tenperature regulation processing unit (CPL) 218a is
‘transférfred into the resist filmcoating unit (CT) 217 in the
antireflection filmand resist filmecoating unit group 213e by the transfer
device 5 219, and coated with a resist sol ytion. The wafer Wcoated with
the resist solution in the resist f|In1co§t|ng unit (CT) 217 is transferred-
into the tenperature regul ati on processing unit (CPL) 218b of the second
heati ng and teﬁﬁ@?&ﬁﬁ#@gréaaFatpgﬁ JpeseEpsAgcupngd toe2tgbnsferheft thrst er

device 219. Thgagabety VekwebheRnkr zoskeh edaltnthe bhe E%ﬁa%;e%%%ﬁ ng unit
(HP) 220b and processin Thereafter he wafer Wis

subj ected to heat
transferred |nFSg#ﬁétﬂ8ﬁp8F8F§F§lF@gHP&Fl%ﬁOHPo@éééiﬁ&duﬁpﬁ gerPPrrd218b to
15 under go tenﬁevaﬂupengegubaésémngr@ﬁﬁﬁs(me"HubuwﬁZﬂBdewbl9Erha%med

under gong the atJ on pr.oces g.4nh the tenpera

regul atidn pr o%gggﬁ %Séyualr{]rll %{’%)ijl%@qig ihgf%lwteﬁe}f ﬁ?%“rgjefﬁes %é’ﬂlapﬁ‘élfial

al i gner 234 byZ2#Rib waﬁeblEraﬁsbeenbodyaﬁa70ﬂnsuhg arteplkavédedchicobo2B®5 and
subj ected 20 t f ge e S f [gone. he
waf er edge expgéégegﬁgggrgﬁsﬁggrg%ﬁPeIgﬁgW%u?Fgﬁﬁgggggtpggﬁgégg e %afer
transfer body 28%L) a%JdB@é%ﬁpéharﬁqtyr%ﬂ’l@a@rlngralﬁ@ffeﬁﬂrmifatwltehéeauﬂghepn( not

illustrated) VpﬁobagsﬂﬁbeﬁniEQHﬁkﬁr @Bgyw§§e§3€1st@§19V§r&59%%Nf%
tenperature re uIa%h upit (not illustrated) and the wafer transfer body

237. Th%Qeafte our %Fé?gve i RS R %%W@%ﬁ@é@gspﬁgtby
the aligner is2todnsfiredtheamdhedmiieriace19est 400 £20m/ikbttthd Beurth
tenperature re o] It 30 218b of the secon ating
and tenperaturgg%g%hga?ﬁénggﬁéggggﬁg ug?fé iRrPHSS§é88n8nﬁ§agﬂﬁ§ and
t enper at ure regeVﬁrpmnapWQéégstmgngﬁet deup22I4beebethévséyondaptheessing
station 246 vi gphheevafghpkian y t b and
the wafer transfer g ody 237, a%%g%SQggbféggéd Pe %%%€§%%§ﬁ§§$%§u%§?b
processl%g ThE2RaPer WPRRiIBH RBS G%Bé#@@néstﬁéOVéﬁﬁéraFupéerég Eaﬁﬁéﬁ

processing i n bhechenpesns B&L dSeidatd Qe of th@@emﬁ(a%%ﬁ%b”gegﬂnbt&QB'—)
218b is transferred to the devgigglngtﬂg sskfglunlt in the

developlng proE£8§?ﬁ618H|Fnlt eating and temperature
regulation processing unit 210c. The wafer W is delivered

to/from the transfer device 219b from/to the temperature
20 regulation processing unit 218c¢c via the shutter member 247b.
' As shown in FIG. 31, a container shelf for housing a
chemical tower 215 for storing a processing solution to be
used in an inspection machine 206 and the first processing
unit group 213a is provided at the back of each of the first
25 processing station 203 and the second processing station
204. This container shelf is movable along the Y-direction
in FIG. 31 by a rail 207. The container shelf has such
structure as a door which can open and close at the back
side, for example, and containers can be housed in the door,
30 whereby exchange of containers, maintenance, and inspection
‘can be easily performed. The inspection machine 206
inspects the thickness of a coating film of the wafer W which
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 antireflection film coating units
(BARC) 216, a resist film material to be supplied to the



group 213f by the transfer device 219, and subjected to devel opi ng
processi ng. 5 The wafer Wwhich has undergone the devel opi ng processing in
t he devel opi ng processing unit (DEV) 226 is transferred into the heat
processing unit (HP) 220a adjacent to the tenperature regul ati on processing
unit (CPL) 218a via the tenperature regul ali on_processing unit (CPL) 218a
10 of the heating and tenperature regul ation processing unit 210a in the
first heating and,t ature _requl atjon, proc in nit. group 214a .by the
transfer devi c6o518C BRAMSEBT EEPAAUREChektT brobbs ot (Y SH® R &0 Wit
has under gone tbebbeanppnmeéssonghé5deﬁe1h@lh@apr@ceseﬁﬁgn@nuﬁét21$¥§zQZOa
is transferred I re r t|on r OCeSS and t hen
housed in the €%§§%?? 5%?%%1%%% t%%ns er b %‘W£§% rE%W] g%%%ette
station 202. Adéeprderg atbthlaéoaxdsamavrgoemded@mammrgpp@@eessnggsozlmltgm em

| n accordance whhBoki seabedhaepb1 L1 Ue! ULedyasaBhavenatheneherkhakahover

as a sol Ution suppl section_Is disposed adjacent to each

y

sol ution proce$§8iRE %%gt@1%E9$@§ atT thenhapk\i s WﬁQQWQﬁgaaﬁﬁa¥%np%ﬁQuﬁhﬁ§
processing uni hﬁo@h@r%l&éhﬁﬁ@&il adwraeit dDspdecghenhfathboVWrea akda ke 25
tenperature proce55|n l%§P8#§Of each of the heating and tenperature
regul ati on proPESSFERT F? F6YEESn the chemical tower side, whereby
the tenperature regahathen1ptaréasengeunnbﬁ 208, t deowhbet cadsdevies 283
positio ﬁd bet sl e Lhgohgat, pLeCassid) “%‘t %[ A AG NEALT D9 200 3Q- £

t enperature regulation®processi ng Ui TS sofit ron processing units
As a result, thbetwefesls anfloerem@mp@rratméyhémlqgmm g axmasse v fesr

sol uti on procegs] ngiWhds<d de &?@f%n&ra% buoecdyged p %n%@fr Lihter

control in the solutign processi uni t each for
perforning sol 8ol preeessrimy Félre harek \Kfﬁlﬁéﬁeo\ﬁ/ ca'ﬁhﬁé"ﬁcf@rr’r BFﬁ@HfﬁFé&%l y
in this coating3an@hdeveliepiaRe PREASS i@ SeHRMdable 'in the WdHtical

Mor eover accordln t.o the.coatin and veI rocessin in
accor dahde wit At § B e r¢)$%§%$kﬁﬁﬁlfsmg§§¥§ Iﬂﬁﬁ?
passages 240 akhl Onmngfgasvaeb&h@@s& bdtfmeam the toof £ eane acfs etthe QaBuam@rthe
B 0001 G 1 beRiBh0VRS 2180,800 2131 1ha Al (oS LORSaL BAT oL,

di sposed between the so processing unit groups e |on
filmand resi sBCEEE®m %@etthawgemﬁera(t@r)e lgerq;uba?n_@epes@@etsﬁén@eVJ@ibgu $FL)
processing uni b1gpoWE 2L3f )fo%’i@ht hehe EHE?‘ %@%ﬁ&%\ﬁtér&g{tﬂ%ﬂﬁﬂ on

processing unit groups 10 (t first a second heating and tenperature
regul at £8n proEé§§Fﬁ§l@ﬁ'PndFo@&0§14§h§h&> FEFREGES vl Whsequent |y,
the thermal inpeuepberefl tahqgmat 2340C 5l rag pi:@—te&c];ﬁ:fsdﬂte theddd A el
tenperature re uIa |%n Rrocess unlts & e sol ution processing unit
groups can be % 2l f@ troI in the solution
processi ng unit grod@%sﬂmuwnfum'ﬂiﬂﬁ(ﬂﬂnanﬁsﬂﬂGnliﬁd prrodessiaup figrg tared
wafer Waboul BRLEBlogkePSraLyse; figThht AFDHY Rk Gk aledieliyy ) Mormpver,
t he passage 240 has a kind o nsul at1 ng nmeans , 3’ hence structure
with do@bl e hedhd RasISagiasy 24 aks- ioyiny @%@W%&ﬁﬁ neg ttee Reitoms

insul ating wal b 288 ﬁﬂﬁlsﬁ%’r@@é§§gﬁ @ﬁ&@%wmltah%ose@ewdt@r@@@&%ﬂw
unit groups 214 _and the chem cal t he roceSS|ng

rs a resul
sol utions stor &&FFthe"hehivdait }P%%Sé:r'}%%eddﬁsﬁﬁf 4§ é}SPQE@ REF]ST2r nal
i nfluence fromthle fieatt @mmmagynmglmmﬂﬁsgﬁbdﬁa)2ﬂ3uwﬁﬁaléﬁﬂmﬁeﬂ}ﬁdﬂmpﬂhe
t enperature regul ati on.. Al L hou ‘;’JLS‘C&; or.esai 22 ts ar ir & 8xp fjrnrfed
with the exanples T SOMEY (e i RS 1 a sub Fare the present
~inventi®n can lbeagpdpidi @dlto(czﬂt herospkdt it esdstich sescanl PEDCsabs hpatrel t 30
It should be ngteddhat & hery e9ete iRedUhd Hditidd ALt dpdNMure
enbodi nent s expl ai ned above. Although three thernma proce53|ng system uni t
sections (G3 t6e@HﬂaHﬁﬁ?EﬁW@ﬁ%@ﬁ%$1¥Wéﬁ%¥%¥P§@éﬂ@dﬁ@i@Aﬂb ARy thevipl et i ng
system unit seghioers (i@l %ﬂﬁht%)n 208 ,Prand dectwdberBider i i gpadsedd 115

enbodi nent, four %hernal oces%!ng ¥ste unit sections, .three nain, waf er
transf er sect|HH§ groups irst and second deve oplng]process1ng

35 unit groups 213c and 213d) and the second processing unit

groups 214 (the third and fourth heating and temperature

regulation processing unit ,groups 214c and 2144) in the



and three coating systemunit sections, for exanple, may _. - 102 be
prOV|"m_'by addi ng sections in rightward and |l eftward directions while the
arrangerent in FIG 1 is maintained. Mreover, it is possible to add nore
sections as required. In the thermal processing unit shown in FIG 11 and
FIG 12, it is suitable that a shielding glate 93 shown by the dashed |line
for inhibiting nmutual thermal interferenc s provi ded between the
tenperature regul ation and transfer device C and the thermal processing

devi ce H, and ERECTEHPEOSHT IRV M ahiare204 - i Nypehed thrdherbde whptsinali ng

the 10 shi el di mglplsaze99&1<ﬂttﬁﬁsl baatsatga@ bhoeapd dirspbd el sbyak e tgRpglat ure
regul ation and fer device Furt,her, the %(41 sent_invention can be

appl i ed not oni® ltrﬁg ?gr?ic(,egﬁd&é’t blrm\}?laﬁ&o‘“‘é’l?t s BeyIsese™dibst r at e
used for a qupm@oersy;&m@ uchlmplga-you@eswzaa .and the like. 15 Fu'rther rmre t he

fevel opi g system bet SEeiRntRer 18y st Bt RS AT P o S o tion
Di el ectric) pr&desstort Bys uamtf bBAFRCE)Y YO0 1a§!erthensmltiareflgeétiﬁh(ﬂi]m
substrate, a”dcb'&%llnlgk@miré‘e(B%g%)p%i’g?ﬁy@@o%@%fﬁ%fﬂfﬂ#‘%ﬁ%& Gaatdng, 20

unit for coati the substrate w't Sterial anhd a
heati ng and teﬁ%&F‘a‘E%‘”f"éW%@H%ﬂ%ﬁir}ﬁ §@§sf'sl?<ﬁg7alfrﬁrtwfw cpeatinggtihqeater
substrate coat edwichhat reamrmlaéwgori il iMnratraicdk handa Eegul atd Reh ey

tenperature of this subst Thi_s heating and.tepperature regul ation 25
pr ocessﬁﬁg uni ©nds Sglﬁeggn %o&@s?l ffPu i asr?@c%et‘ﬂp raf%e S&HiA -at i on

processing unit prO\Ende}:jeadazsamtfltlheceaolhghm\itS@r\mtﬁﬁZILBB hereé iregs iand
heat process natit £orsERRRERLT Nt balh P8 Fept RE8L do R e s ne
capabl e of reg®races§ings foat thenpefstruive bat c2eE 10 (thémﬁfelrt W svivedr ya
effective to dirgpese é@m@@@ﬁlmwkhewgfé% heahsige tg%{ﬁ“ ek

regul at i on progessi ng unif so that the tenperature regulatl roCessing
uni t i sldi sposé® 8nCURe3&EaftRG ER tln5|t?j‘é‘e§s tignshe present invention in

such 35 a system havinnghieh e iaict d%%ll@@rl\h@;r e eltisG ot RFRer %Iﬁéh% 213c,

A Uornativel y, “FE PEV8 oBInl bhefRsRi Ry Hininhe SoYT" 28 gath stor 105

processi ng sol pekdpratopi Agvedobion booceseingg f@xprt(bmesmlf@gr suolbg,tl on to be
supplied to th I i Iy e Q (o] ng
unit adj acent tgg ?Q& ﬁgaélgr?beq %B?%rr%%ra §§I§%helglu % ?o"ﬁaép g els%gﬁjéln%ﬁ

and to dPspose®Phe Sjed il atle énr%gwpa@rérslpﬁl@e@@mghsnuppen e tpremse53| ng
sol ution storing seghi Qﬂeségéon@oﬂ'@@éﬂ‘@ﬂiﬁg f@é@@éﬂé"rﬁ% oQJpI_'Z'lB%l

sol ution procegg a roup can be perforrre very precis
di scl osure of gY& 98 Bft PARFEPEaPRoMn1ts  (DEV)” 226 each for

performlng 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



10 No. |1-296395filed Cctober 19, 1999 including specification, draw ngs
< M6 are herein incorporated by reference in its entirety. Al though
only Stire exenpl ary enbodi nents of this invention have been described in
detail above, those skilled 15 in the art will readily appreciated that
many nodifications are possible in the exe | ary enbodi nents w t hout
materially departing fromthe novel teachl gs and advantages of this

i nvention. Accordingly, all such nodifications are intended to be included
within the scopRr28SBPREANg Favert opsnings .108Y @RemM sy Bndacdgsingathe
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substrate at awaéepey asmleanﬂ)ﬁeﬁmbﬁhmemthhérpﬁ@d@treumhed&mpéaabure
and moving meapgqf95eBPVEAgLoald bemperal the Feoutalhnossechkon hosds

iver
the substrate fromio Said tenperature regu ating sect |ontofromsa|% -
t her mal procesg%ﬁth@cFP@ﬁun20a¢hégaﬁﬁéha G3-as set forth in claimi,

furtger conpri si ?g ?Tétﬁﬁa 5 atgeesafaamﬂaﬁtgf&eaéwleescumgﬁddz%rp@mhﬁgst
one direction out o e r directions up pr edet er m ne
solutiohlto thessRIFHIR th%g}e&nﬁ. ofi HiGai ﬂgtl?ea“ﬁgq pg&?tp eGhiVECE¥L6¥Ws and
sends the subs'r‘hatafd's:r@maiicﬁ) o ok fst laletvrira:awpmbw agdsm:ﬂb omBzeZQh& sahe
apparatus as s f I |n a, substrat

o ghe uQE%E fﬁagth Eh%g &QE& Be Fa?gnaysggﬁ ghgnd

processi ng sectron o sa nperat tre r
numeral 219 in FIG.

sai d

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 vertical 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 6 -
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 walllportions 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



sol ution supplying section, disposed in at |east one direction out of the
four directions, wherein sald mai n transfer section receives and sends the
substtate fromto said substrate processing section. 105 4. A substrate
processing apparatus, conprising: a tenperature regulating section for

regul ating the tenperature of a substrate it a predetermned tenperature; a
tenperature regul ation and transfer mechafism T or regul ating the
tenperature of the substrate at aiﬁﬁpdetern1ned t enperature and
transferring tPEPLRHREAIY MeERP £ IdilF -t B4nsFEF - s@6t | ard fB¥G + &i vFAE -and

sendi ng the sumtlr@taepiaandri&ﬂ%ﬁﬁ dhbenpeE hilhd ePRlING 2o cbhan a8Rdsai d
tenperature regul ati on and transf g 5rrechanl sm |0 5. The_apparatus as set
n

forth in clai dA°°FaFtRer “eohpr fFRFNHLC B?oéés§|ﬁ§C§éEPPénVF6W Rér b€ ng
t her mal proceshemglhgrahﬁetsmbsfaatee mﬁgneaﬂlsalgrbeéﬁegabﬁ?ﬁlkegugatlon
and transfer mechani ives, en at ronitqQ .sa
processihg section,A§2%%é%%$he E55a Igﬁt fOr%% fﬁ |hﬁ%% InhEPEi n
t he substrate ﬁ@mpﬁéaédrérmg@haUlmmewB@MHm 2Ald s hiacs bempetatrer e
regul ation and;franséiereeRan E%bésg%bvﬁﬁ§g F8p 531 Ah JTBI0. %&@@g%ﬁﬁln

section and transferred to said erature regulating secti
appar at us as s%?aFoP¥ﬂCFﬁséP§|ﬁ?H € eWéfﬁrtWeaﬂénﬁéﬁatﬁm@eéﬁtvﬁé substrate

when sai d mai nréganstesnsgebiessiggeumes Y(hern) 218a for performing

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 200T.
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
pins 223 and a raising and lowering mechanism 228 for raising
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



substrate fromsaid tenperature regulating section and the tenperature of
the substrate when said main transfer section receives the substrate from
sai d ténperature regul ation and transfer nechanismare different. 106 8.
A substrate processing apparatus, -conprising: a processing section for
performng thermal processing for a substrate;_ a tenperature regulation and
transfer nmechanismfor regulating the tenpérature of the substrate at a

pr edet er m ned tengerature and transferring the substrate fromto said
processi ng secPPBREIatdl’ 3 Japsb lanat orasiait andi ¢l o9 bng fler pdaeedol téilsposed
on both sides ghesahg.t enpesatar e dregpbat hek AndntradisiriryBehand s hor
transferring the_sub tr%ﬁgigr 'S |d.tegperature regul ati on and transfer

' onto
_mechanism 10 9. fﬁo%z'f)%t rBPﬁ%ggs gt TR H@d}sﬁﬁ‘f’r Cﬁdnt"heglsqe_eﬁécﬁf:
delivering a svhsthateahs@pralgwmide 21arsiRs osebld mm;ﬁ@faw:e@sfe@mfamgohhe
Substratg to a_t erature_reg Nej nd transfer section; transferring
t he subs?rate P6°5°p 68333?%8 gé%@?o 1 VLgn%GS&FaF%HSEFﬁemF@ §r§§3 e of
t he 15 substratepabla pfedEEBinﬁneddt@&mmim@Lﬂ&;ﬂﬁaddﬂaﬂmemhdsabpeeéng.
regul ati on and transf.e ti,. 08 ~angd; subj | : [ Le u rate
to thernmal processi%ﬁ %ﬁgfﬁélgfggégg?h§%§§§%+€2?5%§§%%§$§ﬁggé?a éﬁpr§?355|ng
appar at us, Congﬁﬁsph@;temperature regulation processing unit (CPL) 218a

communicate with each other through a communicating port
10 230,andthetemperatureregulatingplate225forreguiating
the temperature of the wafer W while the wafer W is mounted
‘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 the wafer W into the temperature
regulating unit (CPL) 218a, and regulates the temperature
20 of the wafer W.

Although 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 processing 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¢. 1In this

embodiment, opening and closing motion is performed so that

Y



20 a first processing unit group in which first processing units each for
suppl yi0ig a predeterm ned solution onto a substrate to perform solution
processing are stacked in nultiple tiers; a second processing unit group in
whi ch second processing units, in which a heating section for perform ng
heat processing for the substrate and a tensperature regulating 107
section for perform ng tenperature regul ation processing for the substrate
are di sposed adjacent to each other and integrated, are stacked in nultiple

tiers; and a t PRk8f &hedenudd eromeboatst edisngichd sy EAntde RAtvdent he
first DFOCGSS!?gmuﬂkhﬁe%gg1&h§n5@&@ﬂgﬁpEﬂ%eﬁébﬁgraﬂh%érpﬁ@&é%ﬁiﬂéhﬂ?its q
processi ng uni rou nd_sai con roocessi ng uni,t group. bei i Spose
P aeont oo oo B R A £ R ERRaNG: oFs PROaE he. CLETTarP D ]

t he heating seehutneandetbert @dfer ahaneanegbbat opgndegtionpenaddyy athd he
second processi Lts | osi,t,i.on n_saigd_fj . Process ' roup
si de. Iggll. Tﬁggggggr%Fb%egéaézé’fggFﬁe?% éﬁgi%%%%}Héhggéﬁkﬂgxgﬁéé$ﬁﬁr
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group is provi dede :BdnbhBet! 89,2 ImAlRRMAG SLELLERGXBRUKS Hash fPm

t@
t he bottom of salg f1rst processing unit group, C|rcu?ates t he exhaust'ed
gas, and |ets PRE §a9SENIWHIOMH FTheL dlsersiiuiter Snaansatdd o ndf24 e t op

of said first peea@ss MGl Hcnp@reitr2ndflldhien brdasAmAssade (@)
l etting Bhe gas exhaust.ed fromthe baqtto ozgfggg first processing unit
group t6%1ow t6 Hélctt&ﬁntl"ﬁ?r@ofsos‘&ati‘r}ﬁd arP HAh&RGy Mhgery

processi ng uni tegpeuptixe 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 mechanism in which 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, 214c, 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 231la in
which the processing solution supplying units, the
25 antireflection filmcoatingunits (BARC) 216 in this example,
are stacked in a plurality of tiers.

As shown in FIG. 38, a clean air supplying section.24l
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



di sposed and an area where said second processing unit group is disposed
are separated fromeach other. 20 12. The apparatus as set forth in claim
10, whgrein a heat insulating wall is provided so that an area where said
first processing unit group is disposed and an area where said second
processing unit group is disposed are separated fromeach other. 108 13.
A substrate processing apparatus, conprising: a first prgce33|ng gnltlgroup
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] 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
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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 219a, 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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105 105’ &71095§n£érﬁe&%%ﬂ%§§&xﬁk>%h@]heat processing unit (HP) 220b and

15 receives the wafer Wwhich has undergone the heat processing.

The wafer W is transferred into the temperature regulation
processing unit (CPL) 218b to undergo temperature
regulation processing.
The 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 214c through
the communicating path 242.
The wafer W transferred to the transfer unit (STL) of
the third heating and temperature regulation processing
30 unit group 214c is transferred to the temperature regulation
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 about 23C in the cassette for holding the wafer

15 Wbefore wafer edge exposure. Alternatively, it is suitable
that the buffer cassette 233 holds the wafer W which has
undergone wafer edge exposure only and that the vacant
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 214d 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 2144 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_

i
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The wafer W which has undergone the developing
5 processing in the developing processing unit (DEV) 226 is
transferred into the heat processing unit (HP) adjacent to
the temperature regulation processing unit (CPL) 218c¢, for
example, via the temperature regulation processing unit
(CPL) 218c of the heating and temperature regulation
10 processing unit 210c in the third heating and temperature
regulation processing unit group 214c by the transfer device
219b, and subjected to heat processing.
The wafer W which has undergone the heat processing
in the heat processing unit (HP) 220c is transferred to the
15 temperature regulation processing unit 218c, then
transferred to the transfer unit (STL)'2380 in the second
processing station 204 by the transfer device 219b, and then
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 i1s 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
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whereby the thermal influence of the heat processing units
on the solution processing unit side can be held to a great
extent. Accordingly, in the coating and developing

10 processing system, temperature control in the solution
processingunits(BAEC,CT,andDEV)forperformingsolution

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, 213¢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 precisely.

Next, a fifth embodiment of the present invention will
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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 219%9a

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 station 209.

The cassette station 202 has the same structure as in
the fourth embodiment, so that the explanation thereof will
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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. In 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 unit (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
rarranged respectively adjacent to the chemical towers 215a
and 215b. In the first heating and temperature regulation
processing unit group 21l4a, 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
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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 214a 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 towér

25 215a as a processing solution supplying section in each of
the first heating and temperature regulation processing
units 210a. The antireflection film coating 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 of the second heating and

¢
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as t first proce581ng unit groups are 1sposed adjacent

%7aﬁﬁgﬁg{§¥petransferdev1ce219a,
the antlreflectlon film coating unit (BARC) group 213a, the

resist film coating unit (CT) group 213b, the first and
second heating and temperature regulation processing unit
groups 214a and 214b are arranged. The structures of the
transfer device 219a, the antireflection film coating unit
(BARC) group 213a, the resist f£ilm coating unit (CT) group
213b, and the first heating and temperature regulation
processing unit group 214a in the first processing station
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
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
the first processing station 208 and the second processing
station 209 whichwill be described later via the temperature
regulation processingunit 218b of each of the second heating
and temperature regulation processing units 210b in the
second heating and temperature regulation processing unit
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
station 208, as the first proceséing unit groups for
performing solution processing for the wafer W about normal

temperature, the first developing processing unit group

#109078& ()-3! L #10% | & () - 3! #10% | & () - 310%4| & () - MLOY| &
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"(DEV) 226 are stacked in two tiers in the Z-axis direction.

5 Also in the second developing processing unit group 2134,
the developing processing units (DEV) 226 are stacked in
two tiers in the Z-axis direction. Moreover, a chemical
tower 215c¢ is disposed adjacent to the'second developing
processing unit group 213d. This chemical tower 215¢ stores

10 a developing solutilon as a processing solution to be supplied
to the developing processing units (DEV) 226.

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
"stackedthirdheatingandtemperatureregulatimnprocessing
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 219b,
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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 21l4c and the first or the second
deVeloping'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 214c
to/from the transfer device 219b respectively via the
shutter members 247b and 247a which are provided in the
25 temperature regulation processing units 218b and 218c.
Alsc, 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 f£ilm

i
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%&' () -m 10XX 1@%& group 213b, the first developlng processing unit

(DEV)group 213c¢, and the second developing processing unit
(DEV) group 2134d) and the second.proceésing'unit groups 214
5 (the first heating and temperature regulation processing
| unit group 214a, the second heating and temperature
regﬁlatianprocessingunitgroup214b,andthethirdheating'
and temperature regulation processing unit group 214c)
respectively in the first processing station 208 and the
10 second processing 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
the chemical towers 215 and the second processing unit groups
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. 1In
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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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 film while the wafer W is mounted
on a spin chuck in a cup are stacked in three tiers. 1In the
resist £ilm coating unit group 213b, the regist film coating
units (CT) each for performing resist film 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. 1In 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

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 Wby 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



#10% h, h& ()--1" #10%th#h& ()--!" #10%h& ()--!" #10%h& ()--!°

#1090, () - - HUWMWWW~_ @ . 10%r& ()-10%r& ()- 10 h 10 h 10 h)f> 10%

h& ()= #10% h& ()--1$

#109DhDh&' () - - VIWJWAKXLY} A2~ @ . y10%r&' () - @BLO%T& () - ! #10%me& ()-! X

" 100 () - SIL0%E! () - 10%e: () -LYY6227[ [2[ 988@ 4 " &$! 10%me () - &$! 10%mY

& ()- Ya0%mE ()-

%ol u[ & ()-!¢ Qrfa £3ah DO dd e d & 1A d T OE RZBE@ 114210y

10mm L910%mme, i;% &hy& . § %

10%m& () - @' 1 3(4;0 SERPRRREINE 1) L RIPSIBIRKE {IIMFGQ™ PXECEFFROM@ * #
owkﬁz ()- ;ﬂ f#ﬂ@&@(X&tLO)1ﬁ3éaéﬁ0&¢]&hﬁ.bhsshélﬂ%@H&p&bcéaé%@&uhhtlQ?@& (0)-1

10 cc(e

1OHTE;riu6' %mwa%@@fc%@ i %ﬁ%ﬁmhﬁa%@mﬁfﬁﬁfg EPrsshe bRk & ePkiheriom

Z& () - s34 f f f ghhenhe@ tH#16%bELLxt 3bnHHOUEERSE ha3un# tOYEP&) ( P13! #fb@% ] & () 3

Tioves ()- 5P HBIER D) L S R R PR e SRR

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 pfocessing 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 Operations 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 coagted with a processing solution
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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 219%a, and coated with a

20 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 of the
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.

Thereafter, 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
219Db. -
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10 illﬁstrated) and the wafer transferlbody 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 2l4c 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<ieveloping
processing unit (DEV) 226 in the first developing processing
unit group 213c or the second developing proceesing 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) 218D,

' ~ 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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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, 213¢c, 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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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 film 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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processing in the first processing station 245 and the second

processing station 246.

The cassette station 202 has almost the same structure
15 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

20 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) gréup 213e is provided at

25 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) 217 each for performing coating processing for the wafer
W about normal temperature are stacked both in two tiers

30 in the Z-axis direction. Moreover, the chemical tower 215a
'is 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

35 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

regulationprocessing for the wafer W and the heat processing

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 FIG.
42, showing the positional relationship between the first
processing unit group 213e, the second processing unit group
21l4a, 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 processingunit

BN i T
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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 215c side. The developing
processing unit (DEV) group 213f is disppsed adjacent to
20 the chemical tower 215c.

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
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so that the explanation thereof is omitted.
As shown in FIG. 42 and FIG. 43, in the coating and
developing processing system 201, the chemical towers. 215

(215a and 215c) are disposed between the first processing
10 unit groups 213 (the antireflection 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 2l4a 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. In 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
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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
procéssing 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 device 219 is the same
as those of the transfer devices 219a and 219b in the
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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
processing unit (CPL)'218a is transferred into the

20 antireflection film coating unit (BARC) 216 in the
antireflection film and resist film 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 temperature regulation processing. .

The wafer W which has undergone the temperature

RO~ 1
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film coating unit (CT) 217 in the antireflection film and
resist film coating unit group 213e 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 the
second heating and temperature regulation processing unit

10 210b by the transfer device 219. The wafer W is then
transferred into the heat proceséing 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 temperéture 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 theé temperature regulation
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processing unit (CPL) 218b is transferred to the developing
processing unit (DEV) 226 in the developing’processing'unit
group 213f by the transfer device 219, and subjected to
developing processing. '

5 The wafer W which has undergone the developing
processing in the developing processing'unit (DEV) 226 1s
transferred into the heat processing unit (HP) 220a adjacent
to the temperature regulation processing unit (CPL) 218a
via the temperature regulation processing unit (CPL) 218a

10 of the heating and temperature regulation processing unit
210a in the first heating and temperature regulation
processing unit group 21l4a by the transfer device 219;.and
subjected to heat processing.

The wafer W which has undergone the heat processing

15 in the heat processing unit (HP) 220a is transferred to the
temperature regulation processing unit 218a, and then
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 solutionprocessingunits
(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 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

35 performing solution processing for the wafer W can be
performed precisely in this coating and developing

processing system.
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between the solution processing unit groups (the

antireflection film and resist f£ilm coating unit (CT) group
213e and the developing processing unit group 213f) and the
heating and temperature regulation processing unit groups
10 (the first and second heating and temperature regulation
processing unit group 21l4a 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, thepassage 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 unit sections, for example, may
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directions while the arrangement in FIG. 1 is maintained.
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 470TC.
"It 1s 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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to the heating and temperature regulatlon.proce851ng unit,

| 5 | and to dispose the temperature regulation processing unit
on the processing solution storlng section side.
Consequently, temperature control in a solution processing
unit group can be performed very precisely.
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 many modifications
are possible 1in 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.

R
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1. A substrate processing apparatus, comprising:

a main transfer section for transferring a substrate:

temperature regulating sections, disposed around said main transfer section in at least
two directions facing each other out of four directions, for receiving and sending the
substrate from/to said main transfer device and regulating the temperature of the
substrate at a predetermined temperature:

a thermal processing section for brocessing the substrate at a temperature not less than
the predetermined temperature; and

moving means for moving said temperature regulating section to deliver the substrate

from/to said temperature regulating section to/from said thermal processing section.

2. The apparatus as set forth in claim 1, further comprising:

a solution supplying section, disposed in at least one direction out of the four directions,
for supplying a predetermined solution to the substrate,

wherein said main transfer section receives and sends the substrate from/to said solution

supplying section.

3. The apparatus as set forth in claim 1, further comprising:

a substrate processing section other than said temperature regulating sections and said
solution supplying section, disposed in at least one direction out of the four directions,
wherein said main transfer section receives and sends the substrate from/to said

substrate processing section.
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a main transfer section for receiving and sending the substrate from/to said temperature

regulating section and said temperature regulation and transfer mechanism.

10 5. The apparatus as set forth in claim 4, further comprising:
a processing section for performing thermal processing for the substrate,
wherein said temperature regulation and transfer mechanism receives and sends the

substrate from/to said processing section.

15 6. The apparatus as set forth in claim 5,
wherein the substrate delivered from said processing section to said temperature
regulation and transfer mechanism is delivered to said main transfer section and

transferred to said temperature regulating section.

20 7. The apparatus as set forth in claim 4,
wherein the temperature of the substrate when said main transfer section receives the
substrate from said temperature regulating section and the temperature of the substrate
when said main transfer section receives the substrate from said temperature regulation

and transfer mechanism are different.
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8. A substrate processing apparatus, comprising:

a processing section for performing thermal processing for a substrate;

a temperature regulation and transfer mechanism for regulating the temperature of the
substrate at a predetermined temperature and transferring the substrate from/to said
processing section; and

a fist and a second main transfer section, disposed on both sides of said temperature
regulation and transfer mechanism, for transferring the substrate from/to said

temperature regulation and transfer mechanism,

9. A substrate processing method, comprising the steps of:

delivgring a substrate from a main transfer section for transferring the substrate to a
temperature regulation and transfer section;

transferring the substrate to a processing section while regulating the temperature of the
substrate at a predetermined temperature by the temperature regulation and transfer
section; and |

subjecting the transferred substrate to thermal processing in the processing section.

10. A substrate processing apparatus, comprising:

a first processing unit group in which first processing units each for supplying a
predetermined solution onto a substrate to perform solution processing are stacked in
multiple tiers;

a second processing unit group in which second processing units, in which a heating

section for performing heat processing for the substrate and a temperature regulating
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section for performing temperature regulation processing for the substrate are disposed
adjacent to each other and integrated, are stacked in multiple tiers; and
a transfer device for transferring the substrate between the first processing units and the
second processing units,
said first processing unit group and said second processing unit group being disposed
adjacent to each other so that the temperature regulating section out of the heating
section and the temperature regulating section in each of the second processing units is

positioned on said first processing unit group side.

11. The apparatus as set forth in claim 10,

wherein a clean air supplying section for supplying clean air to said first processing unit
group is provided, and the clean air supplying section exhausts gas from the bottom of
said first processing unit group, circulates the exhausted gas, and lets the gas of which
the temperature is regulated out of the top of said first processing unit group, and further
has a passage for letting the gas exhausted from the bottom of said first processing unit
group to flow to the top thereof so that an area where said first processing unit group is
disposed and an area where said second processing unit group is disposed are separated

from each other.

12. The apparatus as set forth in claim 10,
wherein a heat insulating wall is provided so that an area where said first processing
unit group is disposed and an area where said second processing unit group is disposed

are separated from each other.
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13. A substrate processing apparatus, compri_sing:
a first processing unit group in which first processing units each for supplying a
predetermined solution onto a substrate in multiple tiers;
a second processing unit group in which second processing units, in which a heating
section for performing heat processing for the substrate and a temperature regulating
section for performing temperature regulation processing for the substrate are disposed
adjacent to each other and integrated, are stacked in multiple tiers; and
an exposure unit for performing exposure processing for the substrate which has
undergone the solution processing,
wherein the substrate is kept waiting in the temperature regulating section of the second

processing unit before being carried into said exposure unit.



