;e3e~~ | 68TR *C ~1 °, - 1 SUBSTRATE PROCESSI NG APPARATUS AND SUBSTRATE
PRCCﬁSSﬁNG METHOD Background of the Invention 1. Field of the Invention The
present-invention relates to a substrate processing apparatuslﬂﬁ”ﬁm

coating and devel opi ng processi ng apparatus fox coating a sem m’ﬁwm’”’”m
wafer with a resist solution and developing it, and a substrate 10gggux

processi ng net hod applied, for exanple, to such an apparatus. 2.
Description of the Related Art In the process of photo-resist processing in

seni conduct or device fabrication, for exanple, a substrate lgmwmml lﬂ@m{m

sem conductor wafer (hereinafter referred to as "a wafer" ) m@
under goes exposure of a pattern, heat processing, tenperature regyl a
processi ng, and then devel opi hg processing. A coating and developlﬂ?'
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 anal 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 processi.ng,
tenperature regul ati on processing for regulating the tenperature Cf the
waf er whi ch has under gone r'' - 2 the heat processi ng, and devel opi ng

processi ng foréglrforning)develo in%k rocessing for the wafer which has
under gone t he %ﬁﬂ?ﬁ?ﬂﬁ REFAHEND é%&ﬁﬁ%ﬂﬁrﬁﬂD'ﬁﬂ£SMﬁkWEiERGQESSENb
into/out of each processing unit and trgpsf;gpred S between the processing

units by a main transfer device. The transfer of the wafer to the units
by~the main transfer device only, however, is a heavy burden for the .main

transfer device, whereby theBadkgym SfidHd rifertdlési Ng a drop in the
throughpit of 1he epibig apprapat .Japanese Patent Lai d-open No. He
8-162514 O ficial Gazette disc?ggégeégléﬁt i n which processing unit group

i s conposed of predER@rR¥REANEr bp¥SBEAgnsEelrbAs but aokupseeassi ng sections

for perform noredds S0y SaPbLEE8E NGy bst .del L yer osition is
provided in the rocessig&?%S sectioﬁcgr%ﬁpé éﬁ%g%ﬁgm%¥§hxgggzﬁpfpgnsfer
robot transfer® FSUHELY 2P IS W AOF P ahiing raenidednder yomesifidroniand t he

processi ng seannmmisxngmﬁmtmbﬁh@n@r@@@§§5§gn§efgjogn@rgugubgﬁkggea mai n

transf«a_LrO r obot ]_Icgca&sglg I]Ehelrlsélbstr fe be%ween processi ng Secti ons ot her

than tHe proceéssing sedtiohe od 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
proce;sing, temperature regulation processing, and then
developing processing. Acoatinganddevelopingprocessing
apparatus has been hitherto used for such a series 6f

20 processing.

 This coating and developing processing apparatus

includes various kinds of processing units flor individually
performing a series of processing required for coating and
developing processing of a wafer, for example, resist

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

regulating the temperature &f the wafer which has undergone



20 conposing the processing section group and the substrate delivery
positi on of the processing section group. Thus, the burden inposed on the
transfer device can be |ightened, thereby inproving t hroughput. Tenperature
regul ati on processing is perforned after 25 heat processing, for exanple,
bet ween exposure processing and devel opi ng, processi ng, and throughput tends
to decrease since the tinme required for t erature regul ati on processing
is long, but according to the art disclosed as above, the sub-transfer
robot, the burtea hepbsedoeas@hngh QOdl@eVPéﬁPéﬁgdPrP¢§ﬁ§FégsfPﬁe substrate

bet ween the pr;?éf?éhegnéeaé{remoia%gpﬁféeéabmaghﬁat: PhecRasLAgwANEht s
pI’OCGSSI Nng sectl on erformhn erature regul ation pI’OCGSSI ng

wher eby a perlBﬂd6¥g?FﬁéjF?Bﬁ?@ﬁEaEBﬁﬁF@ﬂqﬁ?%ﬁnh%ﬁPcﬁ?%%%%s|fEPqBafﬁE

start of devel ppi G SIAAEN@D /lo%t36F St pm@des\ehnghummna tpaAsEblreetio
reduce the inf)Juence of.the tine re8U|regs Br te era ure re?ulatlon
3

~ processihg on 3eHVBERi ARENPBAGREELNY ual Y| B PReDaFEARPEEE 088 1ER 't he
af oresai d CIflClaI Gazettrensifiewevér theheadetrualo thmeuma@albgdth@rmaln

temperature regulaLion RLOSESSLAgy! SublievBae:asaDaLare vandchense Lhere Is

alimt to a re Fon In tence of tfheti uire
t enper at ur e regahattnﬁngﬁeﬁeénggemnwhe@ﬁbﬁ theﬁﬁréﬁgﬁpﬂpsstﬁﬂhéV Pl t he

art disclosed baughﬁgaaoaﬁéﬁl o @fd Cﬂrﬁlo@&ﬁ}ﬂ: &f he %ﬂlas_%aagpb%a@arsrl ed

into the processing section for perform ng heat
processifg 10 sectl5ﬁpﬁﬁﬁSﬁePﬁGPHFn&aﬂénﬁ@FQtNPe ﬁ@duﬁaﬂﬁgﬁlﬁregéégﬁﬁ& vi a

the sub-transf Gézé@ﬁ@tdléﬁﬂobégC&lt{ﬁ&j’Qm ﬁh&chrpbd)e@téim mmlgfz@mp iy
occurs in the thermal .bu t he suﬁgtrate bef ore gégpﬁroc ieng or

b f
bef ore t enper atGFROPEGUP ?Paﬁ%SF868§§. PrRhEFERVIpP6E g°at & preC|se
15 tenperaturepraneseunbespetionamibxﬁﬁﬂuﬁqﬁm%ng|¢qnamauouwear9cesheng,|s a

tendency to cope a
t emperature regu'M%%QSQ%%QFHQSﬁ?ﬁH%SQEFEB&ﬁ{%ﬁﬁhase gn?QQPEEEF%%géﬂgf t he
hot pl alB and Sketienpsravnr anddw whigd @l%ul@-talf@%if%lf l;froézaj: wreRstrEs20

substrate w t haunund {04 P thahfdn bHdoalind Sr&es rdeqcixﬁéwﬁbgltwﬁra&by tiRki ng
substrate processing at a precise tenperature difficult t he ot her hand,

in order to deEé8§€S§H8%ﬁﬁ??%P%%&PFW@SéHGWH@%QFSSFﬁél&%ﬁﬁ%%%ﬂ@g&ﬁﬁ&watus
in size, the 2@hsavi Agnadfn arapaterfsbdhe reoatfiary ahd developiapepweeessi ng

appar atus has been hitherto attaine tegr | | I S [ Lural ity of
heat proceSS|n8rﬁﬁ|F§lggds X lgpgtu%g%%égu a F%ﬁ %Fgggggﬁﬁggﬁ%%%féi%
mul ti pl goti er scoogeshey Wh@hpaopeaﬁsﬂerS@@mh@a g30ual lanché&her sedssirageuni t s

norease 1N S By ARCLORIBASE  PalNo-dbanBLES Olollen Wiy, Thus,

Accordingly, gration_ o T acenent - o rocessing units i's

necessary for § ]ﬁ@réﬁacﬁnpcgiﬁﬁrﬁwtﬁﬁ EW%@%@@VM%SaQ@%&@&t%@q he
pr esent |nventtg@rb%ytq Wh%@-%h&%ﬁ%ﬁ{ walte processing apparatus and a

substrate proceSS|n od ca abl e practically reducing_the e
required ~. ~' emperatur regulatlon processing 1S pe ormed atfter
25 heat processing, for example, between exposure processing
and developing processing, and throughput tends to c'_iecrease
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 regulétion
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
obj ect .of the present invention is to provide a substrate processing
appar atts and a substrate processing nethod capabl e of perform ng thernal

processing and 5 tenperature regul ati on processing for the substrate nore
precisely. Athird object of the present ipvention is to provide a
substrate processi ng apparatus capabl e of precisely perfornmng tenperature
control in a processing unit for 10 perform ng solution processing for the
substrate. To attai rInthleeafrctr@'sadsbIO@@ﬁié@t%l}e@fmtarlai‘éfg%%@%ﬁaﬁ@ttef |
apparatus of tpg,RLesentanuentign (AP RS redl MR denpRtleiureecti on for
transferring a substrate: tenperature regul ating sections, di sposed around
the main 15 trARSLER IO PHACERS BRI |IeasPeISRUPPIRITONR PR MR SFther
out of four direcki ANmitl @b EEGRINIJHY cand rSaid ng il id alte fiimg to the
mai n transfer devige and requl ating the tenperature of the substrate at a
pr edet er Ri ned F@ﬂblérrz?& &r r?gﬁurﬁr FEERTAT B Fi G T D Es SIS 20
t he substrate at ahrenpéwatture not | ess than the predeterm ned tenperature;
and novi ng nmeans for | : e ; [y! i .del jwver

t he substrate fronit%{%ﬂe éhp%%?%e&?%é%?gt&_lﬁgm.?élgtigfoélf(% ?@gr#tlﬁgdl

t hermal proces$Siargtsect ithe 2B stiya tappar atary iofd tInE Pridxe MY 4GRS N

further conpri$es.id 30Fdtd AR FURPRLEYENHc88ChE8BesHi 8R0SEE dHk YrdRastimpe
direction out of the four directiaons, for supplying a _predeterm ned

sol uti oA0t 0 t hEesiidery &, Pavd ARE NI TPIISHAT e FRIYIGT 1t v SHid S ends
t Ee substrate kriemte ]g’sQlHJhte:asQﬂg'xi %h&jtp,planbmgam iterelhies apparadisn ?]1:

t he present invention further, conprises .a sybstrate prqcessi.n tion or
exanpl e, an adfh toﬁmtﬂﬂltftofrél}l%%%%‘%%el%u rtgfeer%é}dﬁ%bciﬁ)ti%égtﬁheer t han
t he tenper at ur eubsegdaatd g fect ihmn @ ddes siolatdn b S ppnteraBect | on,

di sposed in at t ' ' u ,diyect] ok dhe main
transfer secti gﬁ%?%(?etﬁ'\r}gls%gﬁl%%sée%}sgo't h%}%ru%%tﬁrga%?%o{rﬁoéfﬁ psubstEtF ate ..
“'~1 - B5 procdsSEINRy aestd oAl IR She PErieEmeCoc eSBEAGA AP arat BSeBE YERES

present invent i@ CONRY iSaSEnderi@MMey aldfe Wl atdihgecin derfddrature
regul ating the _tenperature of a _subst rrﬁie at Igzi'tghelpredeterm ned 5, teggalergture;
a tenperature rgEIEEtReh SaftPh R e R i r e glREH Hy-the ~ate

t enper at ure of gHiewrsibstinatuhiadh acqeddierianes-4 wgpes adfirshartbt plate
transferring the strate: and a_main transfer, secti [ 1.Vi nd
sendi ng the sut?é'@ggg ??W?%t‘tlﬁ% LS At Q?L (ta-’%u?a% ;ar:lgsf%bseg%béhnt‘g%% t he
t enper abwr e r eguitattiatend thransf &f ore cheninerh bTfgetppararysd edfthdiee P esent

invention furt rlSes, ]%&ﬁégg Secdion. & oLy perfpLm Hg ther mal
processing for t e s bsr{lrat e?%\ t he tgprrperatureéIS reg%l ation and

transfer mechari<tRsEEines @ehels the substrate fronmfto the processing
sect1on. 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




In the apparatus of the present invention, the substrate delivered fromthe
processi ng section to the tenperature regulation and transfer nmechanismis
del i vérfeéd 20 to the main transfer section and transferred to the
tenperature regul ating section. In the apparatus of the present invention,
the tenperature of the substrate when the pmain transfer section receives
the substrate fromthe tenperature regul at?ng 25 section and the
tenperature of the substrate when the main transfer section receives the
substrate fromie HeBRFEA U Hashliadtlin RERFaTHRG @f mectibsurate e

different. A substral eepbaeess)ast apPahat ¥se 9bnt e asENt 1305 PNt pn
conpri ses a proce t hermal processing for a

sgi Pg section for performng .
substrate; a t EnpRPAEIFESAFRAGT G FRBATAEHST 21 ReEHARFEATE 6T GAR5iA 1T ng
t he tenper at ur eetthocheapulitte atfe prir forpriedeteraimed breimesatnl e and
transferring t trate fr t.a the processing 35 sectiqn; and a fist
and a second n&%ﬁ%;élr%zaﬁs o1 TSt g{ﬂa&nl,on. 5 ioscp?&sséﬂl%gf%ttﬁ“esi Fia thdore

t enper at ure re@¥lestiisedyand transfer nechanism for transferring the

substrate fronmto -A.thirdToﬁ%eEQEOEQﬁﬂg&ﬁkﬂ&ﬁnygg@%ﬁ%&%ﬂ @QQaB&@%ﬁfHe
her conpri‘ses a

mechani sm The apparatus of the present invention furt |
sol ution suppl Wi FYPSEEETE PROCeasifYy iarpag sl ctanah e Eatuadie o the

substrate and the fERiMl g arefRra38ald VbRl i8S @%&%&%@%ﬂ@%@t e
fromto_the solution suprpgyl ng .section. In the C)a]{)parat us of the present

inventi ¢f, theE&He& Og} G SEEFHEh L0 He ] iR Hak® regul at i on
and transfer nechaninstttaim prtec esforesSiettdnsctd0 anshibder-sod ution
suppl yi ng secti re vertically st din nmultiple tiers individually.
In the appar at E)gc%%fe %tsﬁél gpragéje""nrtatl)ﬁr?veo%il%g‘r‘ﬁ H56 FEnpaP R SIRRYSST and
transfer nmechas ml@ndtrtam@f}momiwgl deot itorarerfersuinioundeddyrd te: sane
casing to 15 ComRpee R p0cesaag Ul becRdLNCapLAGESS Aoounk S, a0t Lhe

t enperature reggl ating sectjons are_vertically stacked in nultiple tiers
whi | e bdPng i ntErmSHGredicc il Qb aleastdeea Singcappardasing eahb qitherent
invention conpoiutesf ol @ itdctSicels,s el eeddaiidly T adidy Bhe
substrate; a pro ei_si n% ?ecti gn L_ﬁr 1i;gerform’ ng the(ima] grocessi ng for the
substrate: andSHCERFeratars FegufEt PRI AP T ERE ATV 5ee 131 TS %ting
t he tenperat ur ¢hef tiehpegualistrreatof athea spibedetsarariated targrhs ed ik ihand
transferring t e he t-h in. 25 transf.er ction and the
processi ng sec?%gﬁ%%g%ﬁp%r E&?%S:?n&l %ﬁfg%ﬁrsgslglr% Slerﬁj:elrﬂr} T SRS S1Rd
conpri s@8 a caheg sspstaatdi B thé emperessineg reactliems arithrt hehd enper at ur e

regul ati on and f : ti i, n r i of
g preansle;sen tQRpapd 3Ll NG, 4% APSY %&%O%Ep%gfiefﬁ%w

the substrate fromto the 30 main transfer section t erature
regul ati on and tEPRELPEMrSedEONdating section to deliver the substrate

from/to the temperature regulating section to/from the
thermal processing section. .

25 The apparatus of the present invention further
comprises a solution supplying section, disposed in at least
one direction out of the four directions, for supplying a
predetermined solution to the substrate, and the main
transfer section receives and sends the substrate from/to

30 the solution supplying section.

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

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

receives and sends the substrate from/to the substrate



A substrate processing apparatus of the present invention conprises: a nmain
£f section for transferring a substrate: a first processing section
lﬁ‘erfornlng t hermal processing for the substrate; a second .
processi ng section for performng thernal processing for the substrate; and
a tenperature regul ation and transfer ~ section for regulating the
tenperature of the substrate at a predeterﬁlned t enperature and
transferring the substrate between the main transfer section, and the first
processi ng secPrOR sS4 "ehESEdGRd processi ng section, and the first 5
processi ng section, thmbyﬁxyub[@ﬂﬂhﬁ%ﬁﬂh@fﬁﬁﬁaﬁabuéﬂHktﬂH%‘ﬁ%Hggégure

regul ation and. Eggg§f%% %%%;Egneare d osed linearly. The apparatus of the
present invention further Comrprises®aTHRFHY %{ﬁr¥ﬁ9§%QRfQ9u§qqq%ﬂﬁ for

processi ng secreanlaxdnghéhseeumerpmmaessfm@sﬁbﬁtraMkaaﬁﬁdpkéaeté¥ﬁﬁhéﬁure

regul ati gn and ec n eni_n for t he delivery of
thg subs?rate F%@%%§%%bﬁ§ NEI%QP%QQEE§¥%536 ﬁ ﬁ&Pf% tHanss ﬁﬁératuye

regul ati on and™eFRABESM §é§tr@§U145lmgsuhsttemmemawwessﬁhgh&ppab&tu&t@f t he
present |nVentb@nacﬁgﬁﬁb%%§mlﬁehe@% %&%&%r@egﬂbaE'%%s%%gEl s
m@MaUngthethaaUHeo a substrate at a predeterm ne tamaaUHe a
processi ng secPlBii fBrepePPor fi AGithérras terosessiing for reeedwbsor and; a

mai n transfer seotiing tae gﬂbeeeetélﬁgoﬁvdosehdlEgmba%aﬁugétkébﬁlﬁE;h ast
tion; and a.sub-transfer section for

froMto he te r eqgul atin

transferélng t%ggégégtgg % tm&@%eFﬁ W EnpEeHL GEd OPe gRatrAgSEEEt i on and
t he proceSS|ngm§§b@h®ﬁm The apparatus of the present invention further 25
conprises a casing sWer auading the gt erat regul ati.n on and t he
sub-transfer section andﬁ%aV|n5%a§fo%g%i%§ %gﬁtth l?%r?

substrate fronFP@PFhéeﬁaﬁnpﬁpéﬁ§ﬁéﬂgs§€ptonnt6btrp&rﬁbemuanghatma&

regul ati ng secpreaes@qﬁgbibkatﬁep§98§§§hﬂg aQHﬁrﬂhgst%BEB%5§8§e a. 30
secti_on regulating t tenpefature of a

tenpera rere ulaé pg

substra at a" prRUBtEPHi Aeg FEﬁﬁéﬁﬁFuW@ChénﬁﬁmsFeE?é§@§sﬁﬂé seotlisohheor
perform ng thesnbabtpabeessongtbothkhpreubskiab€seatr$8a0nd processing
section for perforn&Hg &gernagrgroces% tﬂ for the sybstrate; a main 35
transfer section fof recei vPRg and-s8AditRE PRESERDsPYEBLAPT e48€ fronlto
t he tenperatur%ub%EUaéﬁlﬂglsverednframdthespbeteaa$ﬁgrssecibﬁntbothe
transferring thenssp t erature r L at i
section, ‘and the ??r%%ug%ggg%é%ﬁgu?é%?%%ﬁgggégg¥ﬁ%ggﬁcdﬁﬁn6Fo§gg§Yﬁﬁe
sectlorfj and tHe F%ﬁp@?éﬁuF§aF§§9Faﬁﬁﬁglgéc@hdntraheférrsd poothkssi ng
section, and th@mpgf@ﬂ@r@r9§g§§gagn§eggbggoﬁre di sposed 5 linearly. The
apparatus of the prfseg% invention further conprises a casing surrounding
the first processing s&cti BRPAFAEUSeR6nHFr BEESERRgiBEERESAD. t KBE

tenperature regemperagusecti che auldsthetsuirdd ansfme{iseshnafFeandeRaYbAY an

opening 10 for i y upstra omto the main transfer.
section to/frd%% %ggén%géa ﬁ%%ﬁggﬁélP¥Oﬁg£§%c€?%ﬂer?F§ﬁﬁs¥?%P apiBgessi ng

appar atdbls of t¥RFpierand itheeteinprretupel séstha st tatanshen sketm@inf or
transferring asabstéal €ociPhOFESSI Vs SELL I OMEPlate from the

temperature regulation and transfer mechanism are
different.

A substrate processing apparatus of the present

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

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

transfer mechanism, for transferring the substrate from/to



15 perform ng thermal processing for the substrate; a tenperature

regul atjon and transfer section for regulating the tenperature of the
substfatte at a predeternmined tenperature and transferring the substrate
fromto the processing section; and a plurality of ascending and 20
descendi ng pins which are ascendabl e and scendabl e, for receiving and
sending the substrate fromto the main trahsfer section when the pins are
raised fully, and receiving and sending the substratefromto the

t enper at ur e r efaf at FERCEAHUE PaRSPRA BRI BRAINWREANERETY pIESTEFE Sffover ed 25
fully. The apparat usnef apparptegest ihéepiie@Rnftuinien tdeaprfiiehex casi ng
surroundi ng the processing section, the_tenperature r %ulatio and transfer
section, and tHh Egéﬁﬁﬁiﬁgsaﬁﬂt88§c§HBPﬁ§lB nEGSE&OHaglﬁgSEHP Féfend for
the 30 deliveryrefietbemsnbdt saiatipamtbothke subistretansad $éet menn-t ol from
the ascending apd,deseendl PPR NScefy SUPSIE AU QRS 310 AR Bty /2L the
present tTnventron conprisSés’ a main transfer section for transférring a
substrate; a fthetsplotéesi agrpeéytingnseeti®®.perfornmi ng thermal processing

for the substrate; a,segand PLOCesS RE Cd LR JOf RORILIUTY e mal
processing for the substrate; a tenperature regul ation and transfer

_ g _ section FeMOEEZEIELI K§ILABLEBAPELELILESf tife LSRR E St a

predet erm ned tegnerat bheyrandrhnafstetddth idies Sths igraice diginmeeact bengi r st
processi ng secti gn and the 'Secorll\%ﬁﬁr Qcessi ng.secti on;._and. a pl.ur %Iﬁictk%d?f
ascendi #8 and 8PdeSReRAMLLIHS ST 8255 8RTaBT & HHdh R Teh FAHIES or
receiving and sangufgiphe stbstrdtwlifidmwefidyt.he main transfer section when
the pins are raised.tully pd reeel g and.sendiing dnestlst rate fron to
t he tenperature regulation transfer section en the pins are |owered
10 fully, and thepkiresurer segsdiang oveeridonr anisd e aerdapisde $8ichd-ect i on,
the tenperat ur g, £egukabi;oReRRd o 3NY &ursRlidl NG He ARCending anyl

descendi ng pins are disposed linearly. The _apparatus of, the greseq% h
i nventi ®h f ur t REFPPS ScdiFq RSHOS UgSur FBE N S §TOFESS Y PROEESITNG e
section, the secaperpitocessefglatthigoBecthenkteaperad it tea byl sitddednich
transfer section, and the ascendi,ng,and descendi.ng .pins and havi ng an
openi ng for t hBUYEFPIEr 165 ¥ 1§ﬁb§F?§péHﬁ%ﬁﬁqﬁﬁaﬁﬁgznnrltransfer section
to/fromthe ascendi g satc t2G téhe Soerdissgl Iy reppditec wppaf dthes wfesdrt pr esent

i nvention further i : ter i %ggﬁy ahd closing the
openi ng. The aﬁ%gﬁgggggngﬁﬁgj%ggée%tn?ﬁ%gﬁﬁéﬁg %ﬁt-er (g?co rises a

sol uti oaOsuppl yragsfectiioy PorsuhFiplafiatg sa RIEREEE MRFSEUtidh to the
substrate, a”dPtefi%o"f’?di'?lgt aRsh@ll $8UdLRE e RN G fandsatidie subsdrate

fromto the solution supplying_section._In the apparatus of the\gﬁesent

n
i nvention, the "CHSISFGSUSE SPENNBFLPRATY SERUAOR: FRF & 914 the
appar at us of theepnesgriratirentdfOnhd ks ritornts yppyedatsacineads are
vertically disposed in multiple tiers, JIn 0
i nvention, t hel?-‘r%ﬁ}pr? rf% utrrea"’r%;slgetrra e%%%%rlcn tt?' %5%2}9%%9%?%9%?}%& glﬁﬁgﬁt ré
substraps;, a f durwarsd eandh dvdclomarahdrovenmntoaks sdng seehieiism f or novi ng

the armforward and BACKNAlMzq 3 TOF AUOTL AL M 00 APERANSS Murther

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

i



- 10 for rotating the arm and a vertical transfer nmechanismfor

1i"8m and the rotation driving mechanismintegrally. 5 A substrate
processing apparatus of the present invention conprises: a processing unit
havi ng 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 10 the substrate into/out of the
processi ng uni sethionghot heeqplent nys thandetnberptocesst nchelrivbstomue ses: a
processi ng secLi o4 AleRR{H O With IR ARECCESSLPEL AL 1L, SHBsLLALE and
a tenperature regulation and transfer section for regulating the
tenperature of PEReesnbshe apd natragseprenieticnmi sod thapbiztupgogrdsing
transferiing Beceubs! bALChEOBLLOENE bLESL 1ABdsaeend t Lapster sogtions

t hrough the respective openings an romto processi-ng section.

substrat® procBSSFR§SaPPaFatusCDf e SECeSEhPrPAGEALNES ORI R sed fhe

processing uni tehg¥iragueperegdsatoon2@ntiherdakireer ket iansHbet Bakgoargbot h
sides; and a f d second main transfer sections, disposed to face the

LEsSt_a
respective opep'l?ﬂagrgy‘t he processing unit, for carrying the substrate
into/out of the proGessipgaraitiist wfougle presepeniingentdnt tfhe theacessi ng
uni t compri SeScofpkh bk 28201 AERISMLRACH Ofle AL RELLOIIL 0,4 HerpRl
processing for t substrate; s,econé1 pi'oCcessing section for- pertorm ng
t her mal 1fr oces§RRgsSeepPnEhprogeseinge seghdon, t enpgetheutempegaltarieon and

transfer SeCtiQEgﬁQétﬁgﬁuhﬁ&iBﬁaﬁ§§e£%m%%fgﬁ”éh&ﬁuﬁh§m?%H§%%%Eﬂ A £3
pr edet er m ned %ggpsrsﬁture 30 and transferring the substrate fromto tﬁe
t

first and seco sVerYsett £BRs StRestghet REordspethey Badpe irags tard

between the figssttpoacesgifrgmsedkl eempedatieeseeond aphesessidng raeelrleen, and
the first proces?g?gBSection, the second processing section, and the
[

t enperature reaﬁ n 35 and transfer section are disposed linearly. A

substral® processi N appsatabts ofrockesspngseppairarest iodn thenpriesesit a
processi ng unitbauknNg,0PEMH or 5 i\ f..a:substrate
on both sides; gnd a f,:iar s?ﬂgﬁgégéco%dten%%%%%;?ee slea\éﬁr%%%,ecgils%%qgé to
face the respeEfPVéabpBaihfteRPERatBrESE distPaiate pora paepiaymihed

substrate intotenpeekthbe; PropessReing LetBioHIROLNEE FORRANAIS Ha@RE 1t hE
processing unit COﬂ’gl‘l,SES' a tenperature regul ating section for receiving

and sending t hB*SHBSFLREeLPF ohie SEPREFFTSt BMf e SoRdSien SRSt i98c £P8Ns
t hrough2phe opeecsdgsiagdandgubatiing the temperatur gtofileblBe Subsi/tat ehat a

predet er m ned rature; a pyocessing section for 10 performng thernal
processi ng for%ﬁ%%%&%?aﬁ?@%ﬁ”&g ssl?g:-ttlroéhsfa&f’i 3& "cﬁ%aflbgrfretrr §%§§5épf’i ng
the substrate berweeancherrénperheusebsegakat begweent ithe aedperatprecessi ng
section. A subskpalgrPhgCEe8LABnSERH @ReOhrbResREAFERECt ion.

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 témperature regulating section; and

a sub-transfer section for transferring the substrate



15 invention conprises: a processing unit having openings for the delivery
of a substrate on both sides; and a first and second main transfer

secti ons, disposed to face t he respecti ve openings of the processing unit,
for carrylng the substrate into/out of the processing unit through the 20
~openings, and the processing unit conprises: a tenperature regulating
section for receiving and sending the subs@rate fromto the first and
second transfer sections through the openings and regul ating the
tenperature of RHe'atbsihattenmers prrsderaguiansdot erpeianyr endathiersirst

brocessing sectjafb oy eifionl alal bee Al ANPEeavla Lor Lhe subsirate;
a second proces%lesﬂ:besectl on for perform ng th procéssi ng or-t e

substrate; and HRL AT ErE SR AL ¥ se@nsIer by fies subsecessing
bet ween t he t ergeertatarn e arr&gLﬂhaé|s@mtpﬁbe§§1ﬂqérg§ét%9cg§él<ﬁt §g§éa0n,
and the %0 secgq| q}e%r]_pl ssing section, and the tenperature regulating
section, “the firs cessing section, and the second processing section

are di sposed | i near I'JShe Ao rSoHNSA triad m@rm@sﬁfé@e@@pﬂﬁ@éﬁ@l@lfl ftﬁ‘ﬁt]ﬁ’é?sent

i nvention coMprdRes: nit_havin enings for 35 the delivery
of a substrate on bgfﬁa % §%ﬁ§u9r+u?€%n%ﬁ% §§HSNH ﬁﬁFﬁSFﬁgﬁﬁ@ﬁtlon
secti ons, d|spé%@ﬁS@@OﬁdcQrpﬁesseggesECVeonpenhegBemﬁefimuﬁé(Kéﬁuﬂduh

for carrying section, and]—@he Tslﬁ%—%‘i%%tsrf%txeseeEQ Btgngfhatvgeﬁprocessq”% un| t

t hrough_the o in t he processi ng un
sect i gn %) p%?’&r ﬁf‘ﬁg&?ﬂe ‘?r’é\Y%pﬁr Bbés%rlgﬁtt‘e?etﬂt@ﬂs/umtth&t pain tenpefat ure

regul ation andsemanghemd%ﬂﬂumNtHeNtdmﬂkﬂéﬂdﬂE)ﬂé&hﬂ EH%? &%)the
substrate at a pred t Jh erature and transferrlﬁgil e substrate
ec |on

fromto the proceSS|ng S ARESE P ATRFF Bi U e ndih PrevEescendi ng
pi ns whi ch ar e 1aveardanl eoand idescerndatd iy themgfeaeisddig anksendi ng t he
substrate fromit-anishe fisest 1 ond, main transfer sections through
t he openings mhenntherbﬁngtar%u?E&Se %|§“°9%f%%§%n%ﬁ cthp@"endlng t he
substrate fronP?éfPﬁ@lpéhﬁéﬁéﬁ@ﬂenﬂgyﬁaﬂmngtﬁm@tﬂmamﬂhytﬁﬁﬁdlQﬁ when t he

pins are Iomeredmbéh:l—ﬂfuré §é§§ié@£6n%r%%§%h%&e§pgééﬂ8 tr%% “%\}e”t ~ 9
i nvention coanbseﬁe gr%cessrgg unit having openr ngs
a substrate on B&t iSEPFEELULRICL s SURSE L ¢ @mnraﬁﬁiﬁsmeﬂHSbctlons

di sposed to fatempheatespeaniyerapefichdsingf thie sRIRESSHNGE WA too ¥
carrying the S nto/out _of the processi,ng unit through the 20

openi ngs, Pgégéggggés%%g%&ﬁpt %p?r?ggralegr FEGEESSEg a8kt i on for
per f or "2 fig theﬁﬁﬁpepdéeessrng WbICthrSL&Enenﬂabléiaﬂﬁxaaidéﬂaaﬁﬂﬁ NGor
section for pegteem, Agqt A8 e§§in t he subst rat a tenperature
regul ati on~and tranzfe? se???%ﬁaﬁgg ?gguga |%§agﬁe%§§m/§ ghﬁtﬁ@énof t he
substrate at atprBEEEEr AiPREdCReHpBeRatbeepand Branshemseidnguilile,sabst r at e

bet ween t he flréteﬁVQﬁQSﬁkﬁ@e&@ﬁhboﬂhéﬂﬁﬁkﬂﬁfﬁﬁ§9E9m9E8qg§§E%%E%%%Eh%%

a plurality of g g glnﬁ g descendi ng pins are ascen
descendabl e, fororecelfng™ nﬁr%%ﬁ?hf?%@%%M?%t@%@mmltOWerTec'lr st
and seczfid nalﬁullﬂnsfer sections through the openings when the pins are

raised fully, and r i sendi t he substrate fronfto the
tenperatureyregulat?§% éhggfsgﬁgfgg sggtp5ﬁsﬁﬁ n 1Penting Ly dhewer ed

fully, and theSPPPEtsps ot essiimy §ectpund1nbetheqmwmbéﬁbxmgmyﬁﬁﬁlmglseﬁblon
t he tenperatUr@emﬁéﬁé@uk@nréﬁgléﬁﬁgﬁfQﬁdsgggh%gerlneg ”d'”gtggdof he

descendi ng pins_are_di sposed |inea ppgp

present invent3FoncRd Wﬁ%é@§?ﬁ@d&ﬁﬁtﬁleﬁeﬁ%mvemq yndmtsepmswl fiox nhktipl e

tlere 30 dellvery'of the substrate from/to the main transfer section

“to/from the ascending and descending pins.

A substrate processing apparatus of the pfesent
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



The apparatus of the present invention further conprises a solution

suppl yiRg section, disposed at a position allowi ng the delivery of the
substrat'e fromto the first or the second main transfer section, for
supplying a predeterm ned solution to the substrate. In the apparatus of
the present invention, the solution supplying sections are vertically

di sposed in nultiple 10 tiers. The appd?at85~df the present invention
further conprises an inspection section, disposed at a position allow ng
the delivery ofSqHeRubSrr BeSULpbingothtid dnipestatrre g sheosdbsaratéranst er

section, for | espeetengrivafelSgubelsalee i Lhanapaaalys oL 416, prasen

i nvention, the.i seecti%(r%s ctions are vertica i sposed nu
%raelnust

tiers. In the 5’5 e pARFGRSS iR s Onion RN ohaispeeendn section
performs m cr opcopiessimgpesdind orariches Blhstdate, dmn éél?er?d)ﬂ?gt& atpg of the
present i:nventiQn, S| nit is further di sposed on_the opposite
side to 3 face %&etﬁgq tn%{aggr%%c.{é’ggfzﬁgaﬁﬁi"E‘S'ﬁ?n‘é%ai?i"f‘%‘g FFeRdal F anstQr
section. The apF&catusidofanche qudasenttiensaits tara tfalrfihed/ €onfhd Sesi
recei vi ng sect ir@3nfe@fe RN | eGej Vi nd hal di ng, t ubstrate
before and after Sr,ogess;gr%Ql?);ﬂ f‘%lre[rhgt?!ediprslgiosgeadfeoﬁ:at%egdoﬂg@sﬁf'e HiYe to a
face facing thé S SEN8031 sl igur 5he Frb ot ra e srem/tecthert afpdheture
processi ng uni regtihetappakatusrahsFie PLESSHL Jvﬂgﬁ'nﬂ'ta&g%ﬂ?% ther cof C:{ﬁ!cies
ron, 1of g

an insp (pti on %eﬁitli on, lelpi?‘%ts%d in the receiving sec i nspe
the substrate. “Fri-the? ISt PFOCFSSdast Saakdnti orkhe e®Hd nspecti on
section perfor proressisgopect i s petid OdmbOF a t ife RRIALON Angulsidats

processi ng app of resent ... - 14 invention.conprises. a fain
transfer secti %%%%gr%nt’ r%ltr@]?telfer g%ﬁeg%ﬁgs??‘itdé’;scf PRSP TRid. sSRASAsbsed

around the mai Aifeamdver section, at |east for perforning thermal :

processing for the q%lé.stab@,g@f;at%ssglfuttih%npw i ng > nhtgiid;trgo,ﬁdui(ﬁstﬂgsed around

the main_transfer section, for supplying~a predeter i'BTF onto the
substrate; and“RBRALSES2 EBRLREISULHP heeifd ysrtesBOr ess bng katc thilve ,

sol uti on suppl yhagsdobhdhoso 30 £11H0@Sddd vVEop! %’%ﬁé”t"enﬁ%% grre%glga%i%% uni t

and the main transfer section and so that 10 the main tr ' on and
the processi ng™lni ° HAVES alFfodt FhedBend % PRcSERdNGaplciesrend ing thas
apparatus of thedphesény hnvepthdng fhbe mhiendenansker cFetticoRuddieate

processi ng uni t lsut | | ying, unit are di sposed in, separate
' casings, each gfo%gg?h%ﬁ%glgilﬁgggﬁﬁéggg %epcer%% LP4 - TR L RBI 3 S8R 510 eRe

substrat®, andd@spesdane ednaecting adj acent openings of respective casings

is surrounded by a syer ggggirggugeg@eghﬁggrteggn%pR%rv%trllé}o% ﬁ‘%@ﬁlgr esent

invention, a snall agls rovi ded between the 'surroundi and at
| east one 20 of “THEEES| Ags U He¥ Heedppalut Uk nfonand Ny evwhic liosiernt ithie,
respectively wwpéniegpect to the main transfer section, the processing

unit, and the sol utij.Qn | vi ng uni the atnospheric pressure controllin
means conprises: a bgg ggggrgkug of Ehe pbresent anentf%n further J

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

In the apparatus of the present invention, the casings

30 are vertically disposed in multiple tiers.

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

In the apparatus of the present invention, the main

35 transfer device comprises an arm for holding the substrate;
aforwardandkwckwardnmvementdrivingn@chanimnfornwving

the arm forward and backward; a rotation driving mechanism



25 supplying section for supplying a gas; a gas exhausting section for
exhausting the gas; and an atnospheric pressure neasuring section for
measur.lng atnospheric pressure, and controls at |east either one of the
anount of gas to be supplied by the gas supplying section or the anount of
gas 30 to be exhausted by the gas exhausthgg section based on the "neasured
at nospheric pressure. In the apparatus of “tthe present invention, the
processing units are vertically disposed in nultiple tiers, and each of the
processi ng uni £8ThE’tehingdd e aFpliyrng By esddciednt rahef gusnastimisin figr

section, and tbgraﬁ&ﬁaﬂgﬂm&@iﬂé%§§#&ﬁmﬂﬁ@éﬁf&Pﬁa§&%&&ﬂ5&ci&%£@ﬁm@%%%%%t“5
of the present .invention, at | east one of the casings of the main

- 15
transfer secti OR:VERE PFGLasdsHy G thendotréion deilar nsupsiciendsmit s
provi ded with andegratdgabl e of opening and cl osing used for inner
mai nt enapce, and th% %%gp%ph%{icrpressure controlling neans 5 control s
at mospheri ¢ pressur & S0 A ThETRGFITS iCPHESF 5 Fheh@resanig
i ncreases whenipkenddon i sompeheds: Ehprappasahyguraft hheinGesest i Agy €8t on
further conpri | gl s Sy ding the casings of the
mai n transfer gg%t?%%?y%ﬁg %?%%ggglngaﬁﬁ??%'%%gﬁtﬁ%giﬁ’§%?€fi SippPh ng
unit and incl uPRgNE pansl teapsbes secsienisngddsposkdsitng fased ther inside

nai nt enance, a@dsbbetabaoéﬁaﬁahgspb%S%H%epQQEEEQth“Qnﬁ%?“Eo%oEB&?bﬁn
atnnsphirlc prgﬁsure so that ., the atnnsgherlc pressure I n'the outer caglng

h

i ncrease® when PheSPRAEF2FE LRERLQUE 18T | the M ogimfistcusingft thaopols she
invention, a gepeatppbyi agdseltimiosdssinopetial eonpilikathen phecdaghngr the
panel is openegegﬁigﬂrkggr g&ggid§d i@ t he ﬁasing or ,the outer casing. A
substrate procassig appar BtGs 6F e "Bralaht PSACRRTAREI 6RTCERSr i ses: a
mai n transfer sebstoateor andaastempemgtarsulstnateioa aabutiransseppl yi ng
unit, disposed ; | f.er iLon, faor | yi a
predet er m ned gglégty?gnfﬁ.t%@q eat{slu tt;'%ft g;g%ge%%gg?s?ﬁ%istu%%&ﬁr%@s@H
around the i A RTeARIIMERRY itempenatunsd endstranpeent ine thegalibbtrgteeans
for perform ngrenpesat e e aaulbald 98c8hahurl gl fyr %Q%t{i%né ’Eh&%%a%‘i‘cﬂ

and the Uit

transfer sectiogn, the,solution supglylng unit, processing.
separately, aniSPRECprBEeSRPRGNHRI PNEokpPIEES: thet BRpERESHRE Feghliani ng
section, disposed ta adpstmatkepraices3@ny apphettsechiroRhe gi-ctegul ating

t he tenperatur S at_ a_predeterm ned .t enperature; and a
processi ng sectﬁlngé?rz ?%pos% f;‘%&f hat pffﬁgetggﬁrﬁgr‘é?h?glarve’dlﬂ SPERGRIEcEPBN i s
posi ti oed bet Weerdehivemy o rassibetre¢et bonbatd 4 idepr caess fgrsechhan
itself, for pegfespungaihe p Na[o] substrate, .. In the
apparatus of the rese%t i%€§%§?§ﬁ,E§E§§%b§6eég%ﬁégggcﬁgo%aFg EB@ered W th
a tenperature ?%@5?%F?ﬁ@ openings ffckhfi BAPCEASiLNG upphr afas o&rtyiéng

present inventtla,s@hdeddte 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



shi el ding plate capabl e of opening and closing is disposed between the
tenperature regul ating section and the 5 processing section. In the

appar af'us of the present invention, the processing units are vertically
dlsposed inmultiple tiers, and the unit tenperature regul ati ng neans
perforns tenperature regulation or hunidia control for the 10 processing
units separately. In the apparatus of the éreéent i nvention, the solution
supplying units are vertically disposed in nultiple tiers, and the unit

tenperat ure retopadehiverarat pesudstratenpar hetihes @gal AT drl teinPart y

control for theeéehatmamnléraﬂeptw BEcHAbhS, se@@p@tsebytomecepweat us of
the present invention, further rlseﬁ a solutlon su% gg nmechani,sm f or
3 l&hd Fe

suppl yi ng t he §6FB?F5hV?o°Pﬁ€l§8FuPﬁoﬁ uppPy gt i CERYy g
tenperature r egnéaeupgtfr@aeslpedsi@mmof ertpe ptates 2hg egul tatbioouwyh b di ty

trol al f th t I h f h
bresent snvent PBACIEAS: SHGTSn PEASE AT HECRaT Ut 120 ShOSTr e aFaPe: ho
sol ution suppl yegglenihg QéctnomHﬁnapp@eaWuegoandheepdEB@nﬂuzﬁwéﬁtweﬁe the
sol ution suppl ¥H§% ugi Eh%sfﬂé & LQBer @P&ﬁ%%gr"‘éégtf‘o Q'éﬂf&[bﬁtt@l@ ying

mechani sm f or supp yIrng The 'so Ion to the solution supplying unit.
substrate proceﬁgnhggappaﬂaﬁﬁguéﬁtﬂﬁé phes &smpsgaitienifork ﬁﬂhs§é§tea

processing uni §+9L0HRlB £ Whig ReBr Q%ﬁ@%'r'&&ulf@ A e%he@ewn@g s RHREEL FHMNY
section for performng thernmal processin or_a s¥6$tr e and aé%gpperature
regul at Lfg secPFSﬁ°F§ﬁn9e§HF§PPhgpFﬁéeﬁégﬁg Rs&ir a

predet er m ned tsanspercahulfer%ecatmorvebtm tﬁiﬂuyfelrﬁmgedlel sunst tape ddtiveresy a
first main tran fer devi c u%%h&%gu'l%t‘i%” acl lorna %derthe?/%e:,ocdésssg%%ed on

one side. of th pF8c8§S| g unit group 0 ge access
to each of thespcpe995|ng units; a first solutlon supplying unit, disposed

around the first maiynthansters sty S OH rgkzkﬁgeﬁygégﬂpned

solution onto the substrate; a econ naln transfer device which is a
vertical55 tr aﬁ@V@ﬂttl?p‘eCOGP§p§§§d JDPRAFE ST u@ll&ehé’fflﬁﬁeoﬁp‘?%%%%%lfr?df uni t

group and al | oped aelgebr§0@55§ dubfaedr Oford BRLRr 96888 ngnanatﬁna@@ dr@® nove
in a predeterm ned plane direction; and a plurglity I second s | ution

suppl yi ng un|t§eCHP§p8§é& &F@ﬁ&fﬁﬁe%ﬁQH%ﬂﬁﬁn1qﬁs ? t he
second nai n 10rretc@es:fteﬁzedepleeﬁngeadf febre :wmde)sm@ga Lpnedetfe:mpdmmwi on

onto the substr, kstrF%eaEBer bye 9k Eﬁs §§9§ dﬁgvx?r?zt.t%rcgré}?n lffezt

and second sol (f on sapply are vert posed 1n
tiers. 20 openings, and the processing unlt comprises: a temperature

regulating section for receiving and sending the substrate
from/to the first and second transfer sections through the
openings and regulating the temperature of the substrate
at a predetermined temperature; a first processing section
25 for performing thermal processing for the substrate; a
second processing section for performing thermal processing
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



15 A substrate processing apparatus of the present invention conprises: a
substrate transfer device for transferring a substrate; and processing
units dLsposed on both sides and at the front of the substrate transfer
device, the processing units at |east on one side are vertically 20

di sposed in nultiple tiers, and the substrate transfer device is a vertical
transfer type capable of receiving and se ng the substrate fromto each
of the units, in which a supporting menber for vertically supporting the
substrate transtR® SHRAtEate iatxchved odn thirepsbdesefnghenptotiessioy &6e uni t
di sposed at t heoddomigs A S HHALE REREESS) Gﬂli‘pE%ﬁLEé?Bf ér}?rcpégggﬂtt

i nvention, conprises: a first processing unit havin irst and secon
openi ngs for tHeE ‘%Fe]tc?lt/eﬁ‘%/r e QUBSHY att}eeWJf)()@lFP%?%%ng afe¥relkeand second

transfer devi C%;bﬁh:&[loseda ttnexﬁwé:mtaﬂfé h_eeg@w@i:drt Veeh D PERh gse Pf st hes b T st
processi ng uni tg ]{] a{ t_t}hee substr te |nt ut of the first
processi ng unit t &gﬁ' espec%?%% 0 ?ﬁ%d% §iFEPS R e2bnd shutter
menber IsI for oEme@mmmlwpmummd vteratmefmmgmgryrbatﬂde rm@b@thf@ife
contro |ngt 35 ers so that the
%ﬂ@m@gh@%ﬁ%éer}% Qgcit:ggn argci]lgsggl%rar?l Y, ?haescé%rbcgjr%g US

second opening is_ closed wh opéenin open
of the present 3 éRscend thgepfliﬂt‘sstﬂthh- are aprecésblagpudidesomplalsks; a

t her mal proceS&kﬁgzﬁﬁﬁéﬂVthf@hdp%%B@&EbnQhEh§ﬁH§#rQEQC§§§h?Ing@%ﬁtpfrst

substrate; and emé ture regulating section for regula
t enper ati¥ e of SH R H R SHRFuEEEEAPREE Ir Qugip dihet epenlngsmteen
appar at us of t hehepreisentadenveitdean, tulney fided @k SeeePhid fes

are each surro ndi.ng, menber and prac |caII bIocked

from the outsi ttrn 10 % sublé)%“/%t%e%ﬁr ogsg‘??hatﬁﬁﬁaf‘%?tﬁ aB?‘O’Elh‘%n‘Brte’éaé?ﬁ Cer

i nvention corrpﬁ%slor?avth%hstﬂe‘:r ried cerd drovoetaed/efiligy a substrate; a first

and second processi @%é&é&é%@@egﬁﬁqﬂla dg%gmes tgfmg%%r devi ce, each
e f 5ubstrate

havi ng a f first and second openings for Ivery o
from tolfhe 15HIWVERHIGN GePEdSER :batRF af oSt NG Unitshauddgsepenings uider

nmenbers for opehiendedndetl0sEng ¢SstLsPEU 1R tAPERHRYS; 4R, NE § f%d
controlling the 2ne Q%ggﬁe cIo n of the shutter menbers so t e
S

second openi ng 5 éﬁmt |sre§t I§Peni 14 SROSSshEC ARas tthn%
appar atus of thespeesdme iopesritigen o ft hhef Ipraic d¥AeRE SiniG Unidy 'c%fﬁkﬁrﬂg} f or
rogul ating Lne RTBERALULE 0L B BUOBET BLE BroResLlng Lo SR

the second processing unit 1S a unit
to the 2QbstraPt@®enindsn Emel &mﬁama@scﬁlrtmelrprtesmntpmmtlaorflﬁme first

and second trapsterecdav e re nd|n nenber and
practically bl (%g@e;:gff g?%c%;r%%t E’él ?&[}m ?gﬁ%ﬁﬂ%g;s?%aet%e%gr e.réjscsei dn;g {Fat us

of the present EREPSR cBNPRFoRd: PROCrambRG rSepviere far nmrlﬁqmnrmg a

substrate; a ﬂtbstrmndp&e@@e@mrgomsw@ lgﬂjﬁs&r@t%oosae‘%é 4k the

transfer devic h havi_n ir and secon enin or the delivery
of the substrate ?ﬁ rdltotagi%l;r & FEATEE %oﬁp ngattl'iq*st and

second 8hutter t351p|¢e“m§eln.’§ ébrthepenbagrand at aspmgdéth@rxﬁﬁﬁ@@cttém@r%iﬂégs

and neans for t l,osi ng of,the, shutter menbers so
that the secon%ggp%ﬁ%lﬂhéf]?g}{ﬁg V\ﬂﬂs@Pth SR Pnk"Es 20 processing

section and the second.proces51ng 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. - '




- 19 the first opening is open. A substrate processing apparatus of the
~J nvention conprises: a main transfer device for transferring a

a first processing unit, disposed to adjoin the front face side
of the main transfer device, for receiving and sending the substrate
fromto the main transfer device and sqpplggng_g predeterm ned solution to
the substrate; and a second processing uni di sposed to adjoin one side
face of the main transfer device, for 10 receiving and sending the
substrate fromto thénnﬁﬁﬁ EPRATPEMSHEYI EECaRd SIFSTtN & Y SNEAPEr attlice

regul ating sectboacéssingquiiid agethier t BERPEI RIS Red b riilstgat eiaksa

pr edet er m ned tenper@égre ang g hea%i%% section fqr perform_ng heat
processing for the substrare;r 2408 Phe 18 PERFEN dPYeREGOPatVA§RS&ct i on of

the second processpngseasi & ssldtsposedppdvadgosacthenmatdspbaasf ar gevi'ce,

and the heatin cL | | I3 LQJ he tenperature reguyl atjng
section gﬁd togpﬁgﬁagg étfolﬁ%&ggg% é?%lgg%?ﬂbnéet?nlgi %@?%ﬂ%?%&r é[\%t@e%hﬁo A
substrate procegérﬁb fEt hbe 8ecend présehranafent enttonpr Esessthplyings

of : "subjecting a sHbsttatfiheat BE1IRLRA 0EEERENG LELRaPLOCESSI NG Sect i on;
and delivering the sgbstrate subjected to the therm Broce55|ng to a main

transfer section for PratiPEPAFAGUEIRT EheRtmesentwARrentionediiaasphgtine
tenperature of $hepdubsyratetisbns afedeéetmbaﬁdyt@ﬂﬁﬁbééarﬁnbﬁuﬁtiple
tenperatyure regglg}éon and transfer section. The nethod of the present

i nventioh further conprises the steps of : delivering the substrate from
the mai n transfer 30TBectppartbusheft ehpepataeatr égubation &ndtheansfer
section; and transh Lhg,th Fal e 1 p ing_section.while
regul ating the tenpgig%ﬁr%ﬁo?n§%§égﬁgét?éggag ’aaggéégkgrﬁﬁn%dpPé &P8ture
by the tenperat¥teYEyel Bhe oRehrdery apEf Eheseebsbhat8s5iposibst theefirst
processing met heod ohetbecPr@seatni p¥gALELD §8895bﬁ?5f899iﬁ5§@?t95 ‘ the
deliveri a subsgrgte froma main transfer section for trans err?ng the
substrate to a °4°% tetenperature regul ation and transfer section;
transferring the subshrahe &pparatoeessi BgeSpebkeAtWIhientgeHl athag t he

t enper at ure of a t a predetermned.tenpperature, by the,

t enper at ur e red%?%%?%?f%%dég?gﬁg?%raE%CYFBﬂicﬁﬂHYSggﬁB?EE@ih@ Ppétiple
transferred subst¢%te to thermal processing in the processing section. The
met hod of the presenipi N} h ' h .Qf delivering
the substrate fron1t%nlﬂgén%#%gfégﬁéfgﬁ gg%?#%égggﬁf?3§%$258Fén§éFature
regul ati“h and YRR S SEHIDREVEQTESPr e BP$E9PDE Imsmantiimp dod the
descendi ng pi nsswhdtthae € ascendabl e and descendabl e, for receiving and
sendi ng the substrati f€$n1to the main_transfer section when the pins are
raised fully, and rec?i UiHg*and 3ENdi 3§ tRe BHBSERht ENVEBRLEB. t hBe

t enper at ur e r egut@atessimnduibt ttanddetheecdi Opo ybenoh henPi & erboyened
fully. In the i v j.on, e substrate is.delivered_fromthe
processi ng secﬁ%%ﬁﬁFieéékf%ééé§2$%£ %Qc%%%%?%nUQfﬁ ?%eg?%nﬁé¥§Fu?%ln
regul ati2dn and &ransfer secetiom, and thus the tenperature of the substrate
s regulated to a 20cerdgba SN E AnthpeestagesnfEhRI ghnaly puben the

substrate is then del]ivered from the nmain transfer sectron th
t enper at ure redti™&ti M T EEFORT VRS SSShparaf oF & AN and on reiced viiagt sied
tenperature regulating thectulst i st s befbereshd AFtar ®edddssihg ild FBrf8aui 1 ed

for tenperaturedisposed on the opposite side to a face facing the first

30 or the second main transfer section of the processing unit.
The apparatus of the present invention further
comprises an inspection section, disposed in the receiving
section, for inspecting the substrate.
In the apparatus of the present invention, the
35 inspection section performs macroscopic inspection for the
substrate.

A substrate processing apparatus of the present



25 regul ation processing of the substrate can be practically reduced. In
t he present invention, while being transferred to the processing section
for pérflorm ng thermal processing via the tenperature regul ation and
transfer section, the 30 substrate is subjected to tenperature regul ation
processing in the tenperature regul ation ag/gj transfer section, whereby the
tenperature of the substrate is regul ated a constant tenperature, and
thus the substrate with the constant tenperature is always carried into the
processi ng sectiBFBEGE IBHCHBRPFbIPF NP Rt el rprotesssagtinkafiohi | e, al so
whi | e bei ng trmﬁf@drirﬁ@ratétﬂoﬁ_@&@éﬁlagpﬁéééégﬂn%%ﬁbg, "84 BpbEagst er
section via the tenperature requlation and , - 21 Transfer section, the
substrate is su?o"foehg?id%leo mtaélfbg'rr&tnﬁrf&r( EGGItaC on abr €856 AQripe¥ Rerming
t enper at ur e r egilatrian et eersAnsf ébrsenéimsw@b)ﬁdbbﬁuwﬁﬁ%@ﬁw if§ the
substratg is r | .at egl. 0 emperature, apd thus the 5_substrate
with the%constg%{it?'ere}{;le@a?%’% %%&gﬁvaé%e AP et F b St BhpRr af BF e
regul ati ng sectSuRPlitiars eheredbserateedssohenideldnes ethef sabstheteai and
transfer sectigg t t SpEr r I 0g: Lon. nce., t hermal
processi ng and teatrrr%e,r%frure regu }aqtlf%ngt%?%%%ﬂé%?ﬁge%#é%%%rgﬁ %tf?%‘?g Eg% 10 be
per formed nor e SR FUPPAVELRE pRES S Mevenpoht 1 ve casisaymathenndhag
the processi ng seddniantidine AR tealbakk08.204h" RS gp EEE&L! on
and havi ng an qpen ng for tg:e dellver% of the substrate fronfto the marn
transfertY%ect i ont 8P dh °I5S P APl &t B e dFPcasisdmaawail  havsf @kmeskt i on
is provided, widrelsandetmosphamitsigresacte on no | onger receives a thernmnal
i nfluence fromthe i ion d thus the substrate is )
transferred in the gﬁﬁ%f%%ﬁ%‘%%qﬁ2%%%%?%?%“%;,%%%“%‘?%t'{»%%slf‘%}n
section. Consedu@ngfier Heqthieral the avesss syl mndin enpeasd utlee r eglihai don
processing of ldippauhisid A Caft S RYIMAEh LS RELT S8l Yoo and. It eoyer
an Ted T°a

sol uti on suppl yi.ng groces ing of the substrate 1 be pertormed

desi r ed 1Benper &5 62SFRIE Me HRESHANING EAKi Wit dehéveryef phecedss tiate,
section, 25 thewseeonthsuaeesmmeRstd ot Auhd N &AMRAr dansdeaul afd on
and transfer secti.on ar.e di_ sposed %ﬁﬁ@a”y’ wher eby, for exanple, thernal
processi ng wit i gt Fer ent st“é%ﬁ’é?%ﬂ FhPHSPEISINT eTRRN at | on
processing can be efffii thendpyapethisrafedheoptbsenysinvedtisieby kAR OVGL9 30
t hroughput. I n:th t.d [ iLnce the subsirate is delivere
fromto the mailtr? ?Jrrg(rqg gzr3 %%@%/?%Jrl] t%{}é F%gr%l@gﬁﬁpn‘aeﬂéﬁrd"’e%écé‘ﬁdiﬁasEi‘?%e when
the pingOare r&fs&dref @Asingnd delivered fronmto the tenperature regul ation

and transfer 35 sectirprndiddhe g Nse arge | & ful substrate can
be efficiently _delivered frcﬁ%%o the main transter sec\%él/%#{&g’/fromthe

tenperature redTSREGVETY VEERSFRFPeRk tiohhe main trangfersechirhnghpod

use of space. 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



In the present invention, an outflow and inflow of particles and nutual
thernaw interference between the thermal processing systemunits and the
mai n transfer 5 section can be held to a m ni mum by providing the shutter
mechani'sm f or openi ng and closing the opening. In the present invention,
the solution supplying section for supplylng a predeterm ned solution to
the substrate is further provided, and” t hé>main transfer section 10

recei ves and sends the substrate fromto the solution supplying section,
wher eby at | eashet bé frhien casangkeofsébiei or iand rehe feenpecatione régul ati on
and transfer s PO t ' QN for
perform ng the?%%Fg%Fg%§35|ng ?%?ggﬁg%§g§§FF%¥%m§%§ﬁ§%£h%%t‘ %E?lgﬁd
suppl yi ng sect Wéih ahfenrcappable e heorereinal andhidigsricw ofsehdopr doessi ng
section on thens@hdbhanceuphyiche é@ﬁéélswefpc %r%%%ﬁ%e%wolifh%ﬁ%aw esent

“invention, the main transfer %Fctlon has a veftical transfer ani sm f or
vertical Py novFRGEERES26APFPPERE Of BrREFHTENE b &ER N i S mBF-ERERE ARy ng
mechani sm andpkhesu@baﬁnonhdrcasﬂggnf@@ﬁ@a§@mlwﬁéﬂﬂﬁﬂd)dod&ha%ebbeh%@UClng

inertia in the direghio ti nd reduci.ng_el ect.ri c po
consunption. In the%%regg%arﬁﬁ&%nfﬁgn SR RSP ngﬁﬂé&ﬂﬁ 5%IW%§rdlsposed
at a position aPmowisgst Ae detevecpsdhat Whodllstnateuhtidmbt cheheabihgt or
t he second nalgftfﬁ@q$§{ s&ct] I l:nspe ther
provi ded, which pakes |trl ossﬁq%r ts%clt&s%%ecghtbﬁéréﬁﬁ% § r%f‘-fel @l%edfn y in
subst r at@ procé@%Pﬁ@°§t§H§P13@n9nuphé ﬁﬂéséﬁFlMdWQGtaoman&ﬂngsph@ﬂecof

pressure is coppealihgdase thakihBeusehutrben isdRBLY hA9ntBhEnRaS OBECthe
positive pressure th%n the processing unit _and the main transfer section

and so that thB"RBFR7FrafsPEPSSECE 6 Hn§ﬁ81ﬂﬁégpﬂéé€§sFﬁ&tﬁﬁﬂﬁ have al nost
t he sane atnnsphmbbph351prpssuserewhbchhahlﬁh&abe&obbﬁeembrﬁr@%sﬂaéth%'eS

dthe lik I h b d def
Causcd by part FePedoina Fhe P aHRRHRES Wk she PERE 5 e BRR g uni 1

The pressure controﬁncéhebép@ﬁﬁﬁ¢M§npﬁyt@wdppﬁeem$ehmvp@mh@mnea gpeci al |y
by providing ssﬁi[aﬁwﬁﬁgl é‘e&‘@i&ﬂ lecmﬂaxtar@dksfoﬁﬁys@ﬁéhoehetc{b%xp QCeRSl Ng
unit, and the solution 5 supplying unit ar sposed I'n Separate casi ngs,
each of the caB?h§ ﬁﬁsOEﬁHSSehﬁnguFBPthérQEPﬂﬁérynoﬁhﬁhéa§mb§tpatéheand
in which a passagerceageﬁglng adj acent openi ngs of respective casings is

surrounded by a surgoundi ng menber. A small gap is specially provided
bet ween t he stTate proce551ng apparatus of the present
20 invention comprises: a main transfer section for

transferring a substrate; a solution supplying unit,
disposed around the main transfer section, for supplying
a predetermined solution onto the substrate; a processing
unit, disposed around the main transfer section; and unit

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

30 transfer section, for regulating the temperature of the
“substrate 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 fér the substrate.

In the apparatus of the present invention, the

processing section is covered with a temperature regulating



10 surroundi ng nmenber and at | east one of the casings, whereby the

instal Lation of '"the unit and the |ike can be performed efficiently.
Respectively with respect to the nmain transfer section, the processing
unit, and the solution supplying unit, the 15 atnospheric pressure
controlling neans conprises the gas supplying section for supplying a gas,
t he gas exhausting section for exhaustrng]t e fgas, and the atnospheric
pressure neasuring section for nmeasuring atnospheric pressure, and controls
at |l east eithef® IgfSMi-he amount of gas to be 20 supplied by the gas

suppl yi ng section orrd he,amappur Hfu Hase 1o, b6, exhayst 50, by 1he 9as, .

exhausting sectian . based on the neasured atnospheric pressure, Mth%t
enabl es preci sé;hdtmpgétﬁr eaR@PLe cOhtRAN iKY é‘@éﬂhcgﬁﬁ@ngl hs thespressdnt :
invention, at easteconehs ddiperasivigs Ryiatiiey B tdansigrasection, the
processing unit, and t.he sol yt.ion supplying unit is provided wth a door
capabl e of opeR g “aTd"E §§%d Used for inside naintenance, and the
at nospheri c pressurdrcaite agdayteanst cdid rot s ad throsphet t Top) esisalr e so
t hat the atnos r r in.3 i ng. increases en_the door is
opened. Alter n%??’f?%’fflﬁé%gfea{r}ecgg%ggc\%ﬁ% gli%?'?%%rﬁ’i lﬁgﬁ]{:ﬁgiéats’i%' of
the main transP&d $&& vedt tieaperedess meawiat irgndnadres sk suppl yi ng
uni t and | ncl Udicngpedapanel 1eapallis B AP sy #ned for 1 nsi de
ro

mai nt enance, and the atnospheric 35 pressure cont I ng means controls
at mospheéPi ¢ pr E8GFESIG9 MR tsh & SRARFS et ¢ pressure in the outer casing

i ncreases when the maneheiaprepenad oBrHgrabenesaivintion, thékolidust ure,
the entry of p@&%@ﬁles and.hge i ke into the gpparatus at the tine of

t he .
mai nt enance can FOFeREEE®S T (MRF rdsent FHPETEonn TRkt iRk drigtf e
regul ati ng sectingn ther undgultamprg attheret enperlaitingey ofedrhie adbcdrmat e at 5 a
pr edet er m ned re | i el e jn. transfer. section,
t he processi ngrtggl%%i&%tﬁ%ir% %?%%%%ggéggb% ﬁg{aq_{i%'g%%%%%% Eroé: G HH P
sectionlPs posPiPEd¥drFetRdds SsPaFaitelor.ansfer section and the processing
section itself, andrtRMpeiauRd e@ultid Yt d¥edm fidy GaDt# 0l 0l the main
| yi I t he

10 transfer section, the solution supp g unit, an processi ng unit

[ yL.n ;

i s performed sEPTPAL-ERY, 2\t h kA siuey % MerhagAGMpE 0¥ $er® briey 4the e
regul ati on or kedudiby conthel sonuedoh wiidhlyiPReGdd,y dha the siducture in
whi ch the proc I tion i gvered with t tenperature 15 regul ating
nmechani sm the%?ﬁggﬁg?%%ﬁf g Hcg%ﬁpgiﬁ@aﬁfoaﬁégaﬁ?%ggqmﬂQﬁ?QHF%nher
portion80can b&epedatédn Wor boveditly cphnagioig alle Mfeat t3l eldiuig 4 at e
capabl e of opeghggl9@g€chgghg%ig§%meen the tenperature regul ating section

i i e ti

and the processing Secfion, t ermal influence 20 of the processing

section on the tenpefatf EPPEGAILAS ¢ thiedeT open hidvientddd t the seiuthen

transfer sectisopplgihfensehubien SUPBIWHRE Niihdean i TedYRed, I n the
present invention,.the unit tenperature regulating neans perforns

tenperat ure refHPRLYSRY0FP35 -hunidity control also for the sol ution

IsuEpI yi nghmechani smInvwties ebpatenrperaf the @Iﬁ@@élf@t i@lfvdetnfte_oim ﬂﬁ%%l@&@cﬁhe
ike in the so 100 SUp iLng_unit can be perfor ccyrately. .In the
present invent%gﬁ?g?ﬁgasg é#igﬁ 83%8W$§n§°u it 5e q%FﬁghéﬂtgbabécpéﬁPé§bd

with the sol ut FBRPSMppRynaghatisecfan smpbdy isgpihe e lutd soltdt itdre t o t he

sol ution suppl ¥bngttBht supBeeRYy sRage can be used effectively, and the
tenperature regulatio sol ution supplying section can be utilized,

n of the ,
thus permtting effﬁc?@%?tFéﬁﬁeP5PGﬁ§ﬁﬁﬁ%IQEPQﬁaQHﬁaQﬁMQhQ(nreﬁﬁhﬂn t he

present3pnvent inventhenseeppdinakn &r proteksdey ¢ iwhigehus & vaLtdeal
transfer-type, dlsgosed on_the othﬁr side of the procéssing unit group and
all owed to getprOC SS1ng units each having a processing section for

performing thermal processing for a substrate and a

temperature regulating section for regulating the

Lemperature of the substrate at a predetermined temperature
35 are vertically disposed in multiple tiers; a first main

transfer device which is vertical transfer-type, disposed

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



- 25 access to each of the processing units and to nove in a predeterm ned
plane direction is provided, which elimnates usel ess space and optim zes

f oot .rint In present invention, the substrate transfer device 5is a
vertical transfer type capable of recei ving and sending the substrate to
each of the units, in which the supportin% menber for vertically supporting
the substrate transfer device is attachedldn the side of the processi ng
unit disposed at the front, and thus the mai ntenance for the 10 substrate
transfer devi cactesm theeapposit &hei dworesshagprodsssi agfamst siodettdam be

perforned easikypphdihBeypiesent sbpvent LeRunkhenerening %Qan@?ﬁﬁ% GOf the
shutter menbers provided in the respective openi ngs are control so t hat

t he second opeﬁ?ﬁ@cﬁs EPEsEUPRA¥ANEhE Prefrtermdpes 5 lusioperntandhenus

the first procespkRgatiaita fs@@@hamlla&@nw&aaéeﬂcémdm& &RaF8ica1and
the inflow andtoutflow gf ga% cles Hle | i ke between the transfer . -
devi ces Pl aced“6RAB6FRS¥E *SQ%%e |°rns Brodees St LRt ttRE RIS S8Fd ded t o
a great extentun2@ drouhengredsieed hueyt aocethecopech vF @lm@lpﬁtlo@&is@;gn@f t he
shutter nenber trol t t nin osed
the first open?ﬁ%‘zlgsgggegg I{éﬁ‘getjf%tlj J]%%ee%ﬁ%%%a%gid%q%[ %Wro par \Még and
the |ike betwednPlh&afiEgt ofr §éé§§dngO&nlttloan§UPnéysagondlpsocdsspt@giacﬂnl t
can be aVO'dedazénbotﬁegﬁﬁégc%XEﬁan F@ah@emg%%ﬁ%RE bpvent e Bb il St

su

processmg unit for supplyin reeermne solution to t strate is
di sposedOto adFSPﬁstfﬁé fifa?j’ﬁf:ef'aéécgl deroFUPRd YiaEn &t PAsSRseradviese, and t he
t enperat ure reguﬂat;uag sa€ébi ehcOkubBe rseeqnd 30 processing unit haV| ng t he
tenperature regul ati ectlon for regulating the te erature f

substrate at a pr ed&tne}: n%@p?‘éﬁfj‘é?a?g ﬁb‘gefﬁﬁq'%eléi 1Y <8t |t8‘r? ff&IrSt
perform ng heatnproessssi ﬁg»lfuctrlomheuﬁplbgi.n@txmmts direposed dal adjddispolskel mai n
transfer device, ﬁﬂﬂt&ﬁ?eh‘ﬁﬁékgg section 35 is disposed to adjoin the
tenperature regul ating section and to protrude to the back side of the main
transfet5devi ce, whér EBpPstHateaPyocessdfer apppredusnd ft tdhe emssreatture -

26 regul atingingeht9Bnf BBRbr9BeaS a8 BEALti-ATW 2iLAY rALEARISIL ifRped
bet ween the heati nggsectl on and the first processing unit, and the thermal

i nfl uence of thE2R ?Fﬁ@nge%tsi%‘iﬁ?'i%eaﬂdrg%’oﬁfeﬁéé@-gl%l‘éﬁnqlw%

avoi ded to a gbeah exdenbndkx ahéaﬂﬁbﬁmfat‘h@é e8Bkd rhliertth 004 £6F dea,flce,

substrate pr ocgﬁm ng ag%ar at us o % Er esg i nventi, qn conpri ses irst

processi ng uni t-gr BB S\:}\ﬁgcﬁnf‘ £ Cp5885s PRy Ofi B Eaéﬁef 8@%&56&3}1}’@ a

predet e2i ned Sdokpbeed ont mu&tspbst takeslOand peef emmssorlamtel QT aprsfeassi ng

are stacked in t S roup i.n wh|
ABYLEEPLE o L8L1can @lc%@gfgégoagéeegtlg B o oLt L 8

second pr ocess! ng units, in atin orm g
processi ng forSﬁﬁélélngb?a%%bﬁﬁHaﬁet%ﬁ?ﬁéf‘é‘? weach égﬁjltéﬁ qul§§ot ilan Wﬁ’@rCh

per f ormi ng Feﬁaﬁﬁwzﬂ:irﬁﬂmleﬁﬂde(inféﬁ WRIAGRSSI 1 s{l@f)oirhﬁn uhsd R ¥R e
di sposed adj acEnt tg ea(gh ot her and |nlfl (grate are st d in multiple
Frd FHSHE

tiers; and a trafSP TrEEst of FTEmSRefomg-% PEORESS %
first peecessingitndispasnddt he skeofitoprocessing un| ts and the first
processing unit groyp S d pr.ocess 0 un oup are .di sposed
adj acent to each ot saggt& %aet %ff% SFemper & lﬁ)ra% FEFuI aé t%‘ge ?%cetsied'ﬂ: out of

t he heating secnventand tdmnnlemm*aaLﬁErstegmbaEBsgnsemnohamr@aaEmfstt he
second processhig 8kdsaichdHdd ?B?cdtH? &%&é%%tofpé%%étfgtgnéﬁ b%rt%“p

side. 25 In the present i nvention essi ng uni rou
perforning sol 8LF8f ﬁéé€§§|%@dﬁﬁcopﬁet§ﬁﬁ§f?5t®w ﬁéﬁﬁﬁﬁeﬁeﬁ@é@&%re

and the3§econdt1a60ﬁ@§§éaglual&pgﬁﬂh@sh@ﬂlﬂgetﬂe:shﬁ@ﬂd&sﬁ% Qmhiand fdie
tenperature requl ation eCtlgﬁE Eﬁ Jtrhtgo ed sQ that .t he tenperafure 30

regul ati ng sectPOhYHEIpusT £ ‘?9%9 pride &SSP PIRT S S8 Wdter eby
the thermal inthuengk die tespsetdme ppentageng lfmrtstgandrs@fbxtcﬁl@}futrtﬁr
processi ng uni a iy m LAs a result, tenperature
control in theﬁl'reg%)g#g ?ggeggﬁmhg 8d F?Sgl rFSFSFﬁeﬁSlHFo@ ﬁlﬁ)(?ssS for
the substrate abdumeﬁnﬁrrébrt enpéraﬂﬂmegcaheb@ppetlhmmd clprsdcigselfy 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

g



Furthernore, a clean air supplying section for - 27 supplying clean
air to.the first processing unit group is provided, and the clean air

suppl f’i?‘;'g section exhausts gas fromthe bottomof the first processing unit
group, circul ates the exhausted gasy and |lets the gas of which the 5
tenperature is regulated out of the top of the first processing unit group,
and further has a passage for letting tThe ]gads eéxhausted fromthe bottom of
the first processing unit group to flowto the top thereof so that an area
where the firsPEICRESIIhENEAI ToPBLeeS 5 adt Bpvsal vt ers iareaenhépn fdr t he
second processigag il xly Quitahia i sROsats ale sopanl edultom each, ot her

According to the aforesaid structure, the passage functions as

i nsul ati ng mearlrSTRANERT & HEBHSE Mo HeT | 138 1RBtesing Wt group is
di sposed and thmn@refz&tlﬁ:él\hﬁf & H & 5RO PO 85 AR MU A HQYP 1S

di sposed._ Besi q:em d q_I as is circulating in the passage as the heat

i nsul at i ﬁg means, Fand " heat is not accunulated in the passage, and the
passage functions asin hée eppasattivef act ohyg b;ea!sehﬂsith@éﬁflgoﬁpatﬂ&e first
Therefore, the r qve can revent e, t.her mal

i nfl uence of thgﬁgecon prtlc%ccatédégs]ﬁﬂ:g u\%'t “Gt Sup on 1 eS%rrslf FDEF ng uni t
group, and tempFerAannel isshmesibam are dyasi grldae dsliankadhidf frioupn fdre
perform ng proerssiiEe.for the substrate about normal tenperature can be
per for mf=[d very preci sel‘_ﬁ:& 25 Moreover, a heat insulating wall is provided
so that 18n area where SHETEHE BRIy apRaryreuPh sthi speswrntand an

area wher e t he isweond opr mwmsmlat tOH01HT d15 THBRAS e Al IS8R aled f rom
each ot her. Ac%%@%l 0 thﬁ} gres i d strpcture t he heat 30, insulating

wal | prevents the t er S ?§88ﬁ&sﬁi‘18c‘é’§§?:ﬁgd3cﬁﬁ’?s%¢&ib on
the first pr oc@siglongl thiet tganaﬁervdmxadn@r t@rqiemlilh@ aoniret darmgtdwdrid st

processing uni {, @HQUR (}rorpetr 041! sdhr]eqeslu%r thecﬁ %6} r/at(’ﬁ(a q,pout

normal tenperatiure can perforne preC|s

processithg app&Fargs sat dtewécsr @@eh@th Nﬁ@ﬁt i @nflzmrtpram:bﬁecapﬂd rgtutter

processi ng uni tegiuR lfra)x\Mwélﬂufdgr SndPAGRITHNF HN S RGN fO Ipse‘fﬂi?{é’é ;g a
m SO

predet er m ned % sol ution onto a substrate to erfo ut’i on
processi ng areagfiagll?@&s Oﬁulclolnﬁlré’ s:the pRsEEds ﬁ@lds(ﬂ]{?tsilé#g SUppihe ng
section, di spostdtagranenbete bbethatsth@r@@@éﬁd NSpatiidg WO ofe when

supplylng the d s solutlon to each of the flrst processing
units; a secon Bgrgégsg:%ggunpg &Fo& "1 whi ch second processing units, in

whi ch a2Beati ng sectlnofhfoppperfonsi ng tﬂeatpzpaé@metssiiﬂ@rf@roﬁ he;rseutfs_tzrsai e
and a tenperat ngcggg%@t W,Rg +Seet ionfiQr per farning . %en%%r at&ﬁ e re%ul ation
dr's acen a

processing for the substrate are posed a
i nt egr at ed, ar@ sFQ@k%HbFHrﬁEFtPEI%e%ng tfa%cﬁléoﬁﬂﬂaﬁrtsﬁerardie\nm sfecmrond

transferring tpeosebstinat enbet \_M%ela uhe tf ifost o Fﬂﬁ%%'
second proceSS|n9 ni_ts proceSS|ng sol ution supplylng sectlon and

t he second proces% ﬁ& uﬁlttge substra
23 In the apparatus of the present 1nventlon, the first

and second transfer devices are each surrounded by a

surrounding member and practically blocked off from the
outside.

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 members for opening and closing the respective openings;
' and means for controlling the opening and closing of the

shutter members so that the-second opening is closed when



15 group are disposed adjacent to each other so that the tenperature

regul ating section out of the heating section and the tenperature

regul ati/ng section in each of the second processing units is positioned on
t he processing sol ution supplying section side. 20 In the present

i nvention, the processing solution supplyHgg section is disposed between
the first processing unit group for perforid ng=sol uti on processing for the
substrate about normal tenperature and the second processing unit group
havi ng t he heattihfy Kamt owpamiha hies 2% arenper at ure regul ati ng section, and
the tenperature reguyl %dﬂ@cﬁé@@é'ﬁ’fbéésgiﬁé)oégﬁﬁialpélt&@eo?rt?ﬁg;éfggeggl utton

supplying secti,on side. Nanely, ‘the tenperature regul ation ocessing unit
and the processiHVFEe R i HIRRUFRYI iy et | rrngieepaistioneibbet ween t he

first processingainifier3drgy aupusikdte; Beal 180 RN ng gk DY {15 ddigr nal
i nfluence ' of tthe éecondtgro essjng unit, rcgg on the first g;ocessll ng unit
group and the pro&8dSithyteaI ttPBh g?fb%l%ﬂqgf‘g EPEOM2 LR HRNFEPH 49V () eat
extent. As a ré&sul tredednperqatande santirg tiHe tdhieodtiraie PRASESSS NChaltid 1 9r oup
for performng i for ;the substrate about nornal tenperature can
. ~ be perforne ;?%re%%ge%%w%aen nfieﬁﬁBP;YﬁFg 2ontT ‘Ft%lfmjt%%ép?%ﬁg%‘??\gto
solution to be thgppubstnad ahard mstsquarkgsiqupssing 2Mitunidigyessl cah be
performed easilag; B @ANLlsi db GlaRAN ¥ MerbRRl M rtgfa%%édéx%é&ir {”pﬂ': 'ng
clean air to the first processing unit group I's provided, and The ¢l ean air
suppl yi A sect FGTSEHAES PRYG£LXTIGE tihe sothsomadie thront/tastthe gesbsi ng unit
group, circul attesndfercdbaustethdasviagt |t%&r%etr*&5%1ﬁ%sr8§ui‘@i:_§ﬁgt§’@c_tion

t enperature |sfro§glijeatu dtout q_}‘ trﬁ_e top of t e%él rst processing unit group,
and further had®% pasdugs i Ths (ST Wels UxHAR P FTHER FRE ot t om of
the first processidedeaminegr cuempkfatmudd ewd e tHeation tdhefeiain siot hat an

area where the i lLut | | yi ction i.s dispose nd an
area where thep%rerg%n Elr%g(}:l:e%sﬁ h’ﬁ%&r?fs%%%%u%’gﬁ zﬁ}ﬁ et(f%reef ?Jﬁgr ®d from
each ot R8r. Ac6P@eng s e edaflotdsm o estiriunt wrfe, thee qrasshgerddedatined i ons
as heat insul abinig MRARS HRIMRER I heRi8A Mhene ithe ALeGessifg, 5ol utjon

suppl yi ng secti gjgz 'ks di.sposed and thé_area where the second processing unit
group is di spose§ PBBSIHEsSeERaCHasS| S1epPPeafat? i qin Hérg sy adsinehe
heat insul ati ngegednas ingndethtiisnheal t6 pralt Aeddiny ahedph Akt 88320, Passage,
and the passagglafiﬂn%tria%g oas t he very satisfactory heat insulating neans.
Therefore, the passage’s FucVé& s above can prevent the thernal

i nfluen2é of the sedosdbptogesgimgansingmetihodnof hdef hssePt AGRASIHIGHAINI t
group and the i-Rg | Ut | ppL.Yi ion, .t rature.25 cantrol
in the first prg%@%gil%r?g E%Igt H%rbggpgrbr.é%ﬂéfg%?%g%ga psr%l%sgts]ms)?'e%eg tfoo?dieﬁéﬂaol
substrat e abouPYRECHERNCeAPePaPiiosessinge seertfionre dindede lgrveniiset ywhend

tenperature cosubgkrefet BaLIRERSSIRY 3] %He&%aqa’bz%%e%?'fn%%d La8ldy- A
so that an area where 0 the processi ng

heat insulating wall_ is pr %vi de%
sol uti on suppl 3?&6553& & SO it Spo SERTEFE T NG dhamsaas tRd & edvinke
processRBg uni regudaping dhepesegdeaneuseparated fFeBteash oithey. According
to the aforesaj he heat insulating wall prevents the therpal
i nfl uence of thgegg%%%%f&%%dp% I@B%i"ﬁﬁﬁrﬁnEY @r%%??%rr?t( e AT iteSdithg
unit group . akdapk&epr seesdiong sol ution supplying section, whereby
tenperature control qinR LBeLEEISE HY. [ ' _ .. g -
- 30 perforgi \r;%:r processi ng %or.e?%gég’ﬁggt ?gjf/%ngggﬁff%gtrhn%ﬁ C{oénl%felrsa%sure
can be perfor mEdeEPHPEC AR FRApaRa At fnerdheofaihd parsdessi ng
sol uti oppcan beepetbart®edheaséhyerature 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



A substrate processing apparatus of the present invention conprises: a
first grocessing unit group in which first processing units each for

suppl yi.ng a predeterm ned solution onto a substrate to perform sol ution
processing are stacked in multiple tiers; a second processing unit group 10
in which second processing units, in wpicg a heating section for performng
heat processing for the substrate and a t Rperature regul ating section for
perform ng tenperature regul ation, processing for the substrate are di sposed
adj acent to eggﬁmﬁﬁﬁéﬁuéﬁdr?ﬂvé@Fb@@dﬁnQuQ¥%ﬁ%§ﬂ&a§qcﬁlP§FnEFPPEﬁérFFQES;

and an exposur endnitbE ofa perd@ENHREceXRORY! ScPf DELSH I regullke isigbsheat e
whi ch has under gone the solft'on péocessinq% and(% e subi%%%te is keEt
.waiting in thetFERBEALIEFE ééﬁlﬁY P SER o R THE FPBEEESHAT uni t
bef ore bei ng chyr tkd tehperheuexrpasgnéatiioh a?2d kmrahlséEepr esentionnvent on,

the te ratur i.n 1.0 I n_have a
functigﬁgas a §&%§?§§§égc€?%ﬁﬁ%%} ﬁ%ﬁ?%ggP%§%%§g8P£§gﬁﬁﬁ%e opgbéfggéage-in
addition to thénfuhetp@nceﬁspagf@E@tdgntenperature regul ation processing,
and thus it becomesma HBBREASSAr d BrEEeULdEn FefBSSR LSt BBhgiigekhe

substrate before exposure. These aobjects and still other objects and
advant ages of the greperf CHIeNErdRInthe SEEsTE a&sp&EORY tepbher B&difng t he

L ol | owi ng Epec;gkggl@tfbgnts%m?lat&%n fiér@mCQEhjeU&%}iﬂp@&f\&iutﬂé &@lgmatg.@eloraﬁﬂnyi ng
rawi ngs. Brie scription, of the Drawi is,a plan_view show ng
Che entibe st r GERRPEEOISo SHiSPid B DHRECOS T L AFFEPIAG HL OPT G
first enbodi neptinef whiehpreeeaisciendebtlieoand3beEc@nd2bile , a fhromeceiieving
showi ng the entjre e b LQCESS) +waElLG 3
e A Tear vi owSRoR g i, Bipb et P! & RS G A S b B
processi ng appahenusheFptns4are wasteedi bnkly viawl cfeceinting wace s endamst er

section accordiipg LQphe fld $iroaihedicient: o drhe e SRt 1AM i1 S5 FIG
5 is a perspective view showing a principal portiqn of the i n waf er
transfet5sect i GHASEEY §SCEIgnsWhery it SR Eh&LfailPWREesy tilaysf er section
FIG 7 is a side vieaw shewprgsandr ixneecAELHANI S ofulss tkd e Waf e ltikarsider
body in the mai.n wa% r transfer._sectiaon; 1% FI%. 8 L%.%Ifr%%t VQ%%E?;J'“3
mai n waf er transP8 8d§’;r°|'—gle(§51§lgi L TIEE TGS MW o TRRE TREI F SR TS
transfer body; vERGthE0 tiesps regctrieo malguliadw onaleewdl dlrems ftelre sleicrtd drl.0Jen{d1 0]
in FIG 9; 15 [ [ tal ti i.ew .Qf e i uni t
(PAB), a post- g‘l? ?5’5 i: %lee b%ae%p%gral}ﬁ%é %SEE)%% os(r?ﬂ)?nt r\p%(;%t_ -l(t%akriaer(i:}ggl l%r#?i( (tlr:{)gCﬁT )
accordi 89 to tkertiaist exerdi mdntthgfs thagsresdaeorgiaglvonWwhPRGEhe? is a
vertical secti Qnalst¥i-2W 9k then aior 8adi &l 20 dnhehEBha PR OCESS Mk Widei dH G
13 is a schematic view show ng a tenperature regul ati ng nechani sm of a

casing in the tRef8 YHFREFSIUTE FRFUL1aHIBI FRIS D hdhe RSt i Onal
vi ew of a hi ghzzgulediisiron inenpier athy & anggidaatunyg nayul A(tGklg) acearidimdg s o
t he

shortened. As a result, the time required for temperature
25 regulation processing of the substrate can be practically
reduced. |
In the present invention, while being transferred to
the processing section for performing thermal processing
via the temperature regulation and transfer section, the
30 substrate is subjected to temperature regulation processing
" in the temperature regulation and transfer section, whereby
the temperature of the substrate is regulated at a constant
temperature, and thus the substrate with the constant
temperature is always carried into the processing section
35 for performing thermal processing. Meanwhile, also while
being transferred from the processing section to the main

transfer section via the température regulation and

§



first enbodi nent of the present invention; FIG 15 is a horizontal

sectigpal view of a hightenperature thermal processing unit (BAKE)
according to the first enbodi nent of the present invention, 30 FIG 16 is a
hori zontal sectional view of a transition unit (TRS) according to the first
enbodi nent of the present invention; FIG ,17 is a plan view show ng a
resist coating unit according to the first "enbodi mnent of the present
invention; 35 FIG 18 is a verti sectional, vie of tlglie SISt cQating
unit; FIG 19 tE2RSFEESSTeIPRh ﬁuQSH&?E?oﬁ‘ﬁ € cag:ég ng
to the first erbgdilaRAbnobricke sprieserin ItthéerﬁanTErd-HLﬁe Zﬂagtslaaznxmrtamchl

t | ft d t fl
seri e of oper SEPBREE SPorhBPeUbATTave Trbsebetatansnl Tl SRS,
the first enbodisneeigudf tidde afr @senndtadnticomerEGre2/And HuE Hxc are
di f t
horrml Bt oces SRS taRte: WiGhFrL §hke PRAR LAY Par Br8 B8 ATNELS it o

t hermal processing are ogeratl onal di agrans
of the thernal 1prt@cehsmgnmmtu1:¢<;eg2nlatslreg SEsdien Yhepokie \FURS SR ng

the flow of clean ddy Ide1tiRRe BPHIH eHY %ﬁ@lmm adist BGCaidlifige t 0
the first enbodinment of the present invention; 15 FIG_ 25 is a schenatic

si de vi ew showtﬁﬁ‘P%@tﬂr(ﬁAFégu%ﬂélegesﬁF%qn FEercss Fhermel Renfises Hidle

vi ew showi ng t hed t@Wp@fratbeeCf@@maticnI-‘;b:_e“mcégsizsg afdcagr anb$ oraexptan ni ng
t he opening and 20 ¢ oper ation (a first operation) of shutters
accordi Ad to tRE Sreggorﬁm hsHs SFECHG %8 is a diagram for expl ai ni ng the

openi ng and cl osi ng opertat imregents eovrehoher atd opd s bhg t hersewedopg the
according to the Hasaly |IMANPnd % dé%en@efét@r@%g@m@io@e&ﬂaonal

view of a ther proce uni't accor to a second ‘enbodi nent of the
present i nvent itgrensHes, S@@tll§naaﬁér]tl@‘é¥ngl%m RV LTS EHEt fat EVBFBCcRSsi ng

. apparatus aceAigstearet Fi&fl/ €5N0d ABAL Ofad e PrREAIIoB300) BYORL £108;
FIG 31 is a plan view showi ng a coating_and de elo |nl? %Eocesm n\gl(?%gtem
accordi 3§ to a YFRIIR R CaHIRO di G ht 2 to¥OR 1F D e ‘?F\v%?ﬁ o HETS

front view of therest ing andidevedopiay S&cptaceassi honsystemshoan an Fl G
31;

thermal influence from the processing section, and thus the
substrate is transferred in the state of a desired
temperature by the main transfer section. Consequently,
20 thermal processing and temperature regulation processing
of the substrate can be performed more precisely, and
moreover, solution supplying processing of the substrate
can be performed at a desired temperature.
In the present invention, the first processing section,
25 the second processing section, énd the temperature
regulation and transfer section are disposed linearly,
whereby, for.example, thermal processing with different
temperatures and temperature regulation processing can be
efficiently performed continuously, thereby improving
30 throughput.

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

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

to/from the temperature regulation and transfer section,

§



FIG 33 is a sectional view when an area having a tenperature regul ation
and heat, processing unit group in yy-o. 3 - 33 FIG 31 is sectioned
along ah X-direction; FIG 34 is a sectional view when an area having
tenperature regul ation processing units in FIG 31 is sectioned along a
Y-direction; 5 FIG 35 is a perspective v'b%w showi ng the structure of a
transfer device; FIG 3 6 is a plan view Show ng the structure of a heating
and tenperature regul atign processing unit; FIG 37 is a sectional view
showi ng t he stF‘E}Eﬂﬁgeg@Pdle‘S@héfhéé’ﬁgﬁg and tenperature regul ation

processi ng unit showa itmleFI_p@els%Gl;t Eh@.en%&oins &S el farat a\ﬂdewlr&imw R t he
structure of te rature _regul ating chanism_ FI.G_ 39 i an vi ew
showi ng a coat P%g%éﬁéeée%l olﬁ‘iuﬁaa StEr%(%“ gsﬁ?&%f?trgr%cgc%&%&i%ﬁ& 5% fifth
enbodi nent of therprésembciessenti systEMGund@si snd fuhenmainewrestileer coat i ng
and developi ng 2eSS| S S in E ; ¥ i i.qgnal

vi ew taken al oﬁgt’?ﬁga F%g %&Aﬁg% ?ﬁ@ln\ém%& I‘H%éprﬁz\%dsﬁ_ljag p aeﬁs\%l?lceﬁ\t/tve(}n
showi ng a coat MRghand sdeferopPey ipgoeassicR§Ssyst &ncaepsindingg to a sixth
embodi ment of the presefle iPIRRNONNVENEictS ithe dJ19MH: 0 %Mgﬁli}l% coating

and devel opi ng 25 processing st.em shown in FIG 42; and, i's a

S
sectional vi ewSEskéfR altokg S‘PE’@{VFHS B- Brefdeteraingst sodidiliodd e ddys pti on
of | It hgoPr eL err gd?ogﬁbagieﬁtfu&’wfeﬁrpﬁfvmm;i apEnt1se @15:1 ihh@ri)di@ﬁ%‘lts eic?\ieﬁi IF? rcli
W ~ be explai,ned bel.ow wi.t ef erence to the drawi ngs. . 1to
3 are dtlgrams tSROINRG GRS SRACFe "KEr GUPATE0R & OMISr e SAdtiiohg
appar at us accosdppdytiogaseetiodi, neierebyt he freesentthienvenin aranEf@r 1 is a
plan view, Fl Gge2tli$ndahg ¥e Eéﬁiﬁ’ﬁréﬂgrg L Qg dSidh :ﬁg[]tf’ér‘?g‘fe?%e-&'i%n .

substrate processing apparatus 1 has structure in a cassette station
10 as a recei vPA§ PeEiLeRnRel betaesre thien§raqesedad wpcsioorfadkanpl e, 25
sem conduct or performing thermal processing for the substrate and the

15 solution supplying section, which can hold the thermal
influence of the processing section on the solution
supplying section to a great extent.

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

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

In the presént 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 ingpect 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



- 34 wafers Was substrates to be processed per wafer cassette CR as a
unit, fromto the outside into/fromthe apparatus and carrying the

sem conductor wafer Winto/out of the wafer cassette' CR, a processing
station 12 in which various kinds 5 of processing units each for perform ng
predet erm ned processing for the senlcondgétor wafers Wone by one in
coating and devel opi ng processing steps afe multi-tiered, and an interface
section 14 for receiving and sendi ng the sem conduct or wafer Wfronto an
al i gner (not i FREBLYAREdYR16 -pr ovi ded adj acent to the processing station 12

are i Int egr5 al I]y conneﬁteegrebgut:aec&a@fs&l tc?rﬁbété@ﬂléﬂen@lWalﬁcﬂblﬁe)él@fely for
exanpl e waf er casset.tes e.mounted.in a rection at
Cha e 1 ome, BPTEPETEa Ter by by B cotaily Surifetrh, M by S5o5%
respecti ve waf erahsdesf eeepabhs fth@l g oicles spmec eskitng astdatihen sb2 utiiden. A -
waf er transfer I I_reGti f s f a ttes
(the X-directi oﬁ?g X?I%PEB}@LQ rect ?goge g%lr %% %r}fg%t %%%qh@m%ergl %?Ssed
in the wafer c&bserasigre bészaréippééltlm@OlQ§h§e<ﬁ%b¥VQ?éY>®fg'éb% sabségatico each

of the wafer cagggethegn®Rn Ié(b? Qe U&me\&fﬁrg ARt Rdhigd el so
structured to be able to rotate in"a direction so as to get access to

t hermal pr oces§?ﬁ§e§§§f’é’m38ﬁﬂf1§sl hel %‘éPéHO‘ll%d%dtWer PHFREIRY grrPeLect i on
G3 structured in nmula isplag 1t icficS 125 s\mjdﬂamy{ Ipmldmrb&ﬁfbdrattﬂ{e as shown
in FIG _3. Asshownigi.FIG lbintcﬁe oce eg%tgh on 12 thethlrbd
processitfg uni EUEECHPEAPEST L P Y ‘6%? Qi FRERTS o s VRS E Y
fifth processi hpeunnttaétaconnGst arlee am:ian@enﬂ thenlike carsds rerdioatesn 10
side at the ba(e‘lff?fmgg tlS}e apparatus (the upper side in FIG 1) , and a
first main waf rans section Al as a first main transfer section is
provi ded between th&esmiact iyedocdsthgesmierc tsee themad fhansherfsaatien,

processing uni Eh%eﬁkbeﬁsgén Aﬁn‘.{\'t' |a§§ Qﬁé%éﬂ?@ﬂﬁtéﬂppﬂ‘ﬁqé Iyrsite My
waf er transfer sectlglw [aced so that a first nmain wafer ‘transfer

body 1618an seP&BPSP 1§ePr§é§é’§§ €6P& e g MEEESS ISR RIHiSe Ss &Y GRSGL,
the third pr ocea@'pngmgl tse&eﬁbnOﬁoGBsupryingrargas, -t18d gapsr @@&ﬁstgnmit
section (4, or thE g 5(21 C! magfn waf er té%nsfe{;_ sec]%] 9 a

second mai n.tr&NSTér sedt (BN st Pg MR et BT HE 3T ER b‘Fé’c"e ssuﬁge uni t
section 4 andmteasufrllivghSpccaessfng ek $USECY | dtm@Ephantc theessoond ard n 5
wafer transfer c3getlbon 42 healaeadnse hal Jt SSRON RN SRIgs ldand er
body 17 can sel‘ectivel y get access to a Second processing uni “section Q,
the foukfh proseesilaguRit tecyawPupRlying fefati gy oxesbengneawit Fedason
G, or the |ikeo 38 Mreoyeta bhaiHBlyR @&ﬁ%&ls@gn@mstaét%ﬁ phasgbattHe
back of the first rral waf er klansfer section Al, ‘and %s e5|on units (AD)
110 for perforf?leﬁﬁuﬁ HOSR ST G EEESTY ST (R Gt HeatSg units
(HP) 113 for haatﬂmgl-ﬁdﬂo/\@fx@rss‘ﬂ(ra‘ @oreaiiplis exch ottt ed as shown in 15
FIG 3. To facili tatg tttgl% ggga&;\%ﬁ) e he | at erlsq:r o%f Etﬁqeﬁgsci em. for
exanpl e, the mai ntenance o el War 67 t ranster s8¢t on > t%es
adhesi o@5uni tsO(fAD)lelm@llan@rqu@fekﬂe@tGithtqml ttheHPy oteg shay dnaheranggaie

structure so agchethen @ﬂBﬁS@?‘ﬁg Iﬂﬁ?taf@%?ﬂ&ﬁdga Ly 1(cAPk HBMrbé‘aﬁéllB}'&téE’ ed
to 20 further include a nmechaniSmfor refgu atlng the tenperature of the

wafer W A per PRSELEY FndyfeoSAREEMSESD I MR P ngBhl §R%an

edge portion ohthdephrirtlc Prasyduae ldm@llqmgiervéa:@s ldéhtasolan i nspection

section for ins ectl %rrthe t hi ckness of .a ra:sr}ﬁat film epﬁlled on the 25
Mgst

waf er Ware pl HE BIGEIES 189 Fddn TaiEt= Yt tidn
A2. Theasperi pharh&l caéng@éhc(r\éﬁlé)esbﬂﬁ)emndetdmar hspgodricah. deliteenhtSvedy , be
di sposed in rrul e pr.o t
arranged at thethb gtg?% Sin% gtqﬁga%ﬁ%%é%l hqgggﬁllsl eé;asgecqSé ot l;gé it

30 to the back tafnste:f |Sre§tt1r¢m,n bl ear ageERsing weict oan%lthwcshotv\xpmn
FIG 3, in the sh@pﬁq/ﬂfgoﬁﬁ%'&‘ﬂd%ictluﬁ%d %npgﬁel%’é‘ﬂhﬁl}’é’%f%%ﬁﬁb%&m' ts

each for perform ng predeterm ned processin [ waf er | aced on

a nounting tablCe Osfl&g S&sIfer mrt?r%qeeﬁ‘t?elrréﬁﬂaé“i%er%ﬁﬂ B Rt “T‘i@l%nl ts

(BAKE) gach beigi@saurd ﬁoﬂﬂi&fl@n@fHWIMMIs A mAESHF 18 NPressure |

r rmn h i f or fer h- preci si on r r
predet e ned flgat, progessiig [ om e aler WoT ah-greclsion dempgrature

aIy

increases when the panel is opened. By the aforesaid



. - 36 regulating units (CPL) each for perform ng heat processing for
t he fer Wunder precise tenperature control, a transition unit (TRS)

bei ng a"dellvery section of the wafer Wfromthe wafer transfer body 22 to
the main wafer transfer 5 body 16, and a tenperature regulating unit (TCP)
are, for exanple, ten-tiered fromthe top in order. Incidentally, a unit at
the third tier fromthe bottomis prodee@‘las a spare space. Also, in the
fourth processing unit section &4, for exanple, post-baking units (POST)
each as a four sfrig ey, midhepresdessiafy navttic lese-dyakitiy uhiks (RAB)tleach
being a second gtheniRh HLECe$ NG Nids TR ReLfMHIE N hesd rarassdag for
the wafer va/m ch has undergone resist coating, and a hi gh-precision

- tenperature regul at i’y te PTEEPRf ARESDEdPlex AP EEMRRFR EVER b T4 isH 18 t op

in order. Furtheomiis, £38% r@gumgtih{;t&h@rﬂzﬁ@&&lé@;wbtf s_ﬁ@ts@as@atécat
exanpl e, post-expos a |n units %PEB as a third._ther

r
processi Rg uni & PoF EEFFB‘FHF g-ABRETPFBE s‘s? RSghEnatdriy ?é‘ﬁajrfés
under gone exposurags faidsécghenr eﬂlspbocéeﬂﬁ)ﬁgawtadregaIdaitsptgseﬂlsbstlﬁdl’L)
are, for exanpl Sre ttt%% 2Q. tllﬁreeqr querl %dt Oéocélnonor der . od nc Fl G ]b the first
processi ng uni {hed n € ‘secomnd processi ng RA% SEC%I S e
di sposed si de Wlesmazamtrramée?: aﬁcéz;@n@mdat:hetmrdcraﬂﬂlrm‘ sehelappdrse s, (

the |ower side gy Elaﬁ'pe%)it'uQet P@gﬁiQE@éﬁ'&g }%ﬁ:‘dl% %%ntr%ql HE O IRain
tenperature re%ul ating punps used for regul ating the tenperature

of a pra®fessin r%%%ﬁ%%'sﬁ}ﬂ |%Uctolctrheg%"&ﬂé@§§i i tardctions Gl

and G2 are proyrdeedsaspeatdivelis Qfﬁr\/ﬂﬁﬂné&%épa{rsétﬂyﬂcmiﬂg a1 Section
Gl and the casse%ﬁfte .Sstation 10, and tl_ftween t he sec 30 rocgﬂsm n(? unit
Gstoh

section G and it s RIEGiSh PNt BvRere oY
suppl yi ng cl eamcaitrdlr am aachi uniegulSpariadiiye by sh&oktrhbuateaindﬂlmth

i ded
Cecti ons GI to 88 HppRSRy SLARREH Woudidh Sivh Hing ISl ArESTLED o
sectionl6Gl, fivesdiamas Mg aricsesdihy thetmealasinblusgneon stipplsing units

each for perfowd&ﬂﬁgets%mﬂ% on otHer &E&C@ﬁ&w%m pe tdg,aier Wis
pl aced on a spin chuck i'n a cup CP, for exanple hr ee reS|st coating units

(COT) and two ly@trte&ﬂed-’oathiyn@hﬂﬁ]t@ (téﬁ-'{é)eaetacﬁmfeéﬂrdlfr& R trfarrapable of
a][lt ireflection ofpfelri‘ﬁ:dg’l a@meﬂfdscizw emwh A edrefdre@tﬂ@gp@ﬁa&u:g@tr&;@la&hegt l mé
of exposure are five-tiered fromthe bottomin order. S0, jnt secon
procega ng uni £§&ct n@zghﬁ PECSprRner- ??ﬁ‘é BPOCE@%i%‘E{mﬂ sl,n%g?ence
exanpl e20devel o rtglajmncer(SBEWg arexfiiare-dn erledl fergrertdieibettagulatonger .
Since the drainage of, a P18 SAMLIQD di$ éﬂé’@éaﬁ?&%ﬁé@f&? ér?d ofpgoth

mechani sm and nai ntenance 1n the resist coating u
desirabl e to plsedéttiiins rampstyigsatumigs an ke Terdudesher tier, but |t is

possible to place Itzrattﬁéwpfmttiﬁeﬁ@lmce%@wmif h&ﬁﬁ@fé@@&@ first to
fifth processi E%g Qlt sections 15 to G5, the adhesion unit (AD) 110, the

heating unit ( ing, e5dg é?fe‘?ﬁoﬂrmaﬁ |tberf§?e1(5\‘/@ii’§e PRIV el PHhsPect i on
devi ce 2E9 can hmirdEmyedntoblnsl st €panckes saﬂdlunrbraddpbllgﬁlngan@catmﬁlékﬂ (See

FIG 1) at the t t|o 2 ttached

removabl e or téﬁ'b bg{ e e?“gjeqagcﬁlergn osogjL . ]1% tfjo%és?m%l elf‘% ]o%k? he
first and second phec%@%mmgomlrﬂlltpps'mﬂmg)nsltslc@mdbe@eréhemedaacmmbelz
(CHM 26 and 27 as Sﬁ{tttrfeoarégeﬁl;ym@eﬁ@wﬁm&{@so%t%%pgﬁbag the
aforesaid pr OCGSSI n sol ut1on processi n unit sectl ons él nL(JinGZ are
provi ded respects veiypwesh tl%d‘?%é?ﬁﬁh]lar%d i Gt telep at @b eber r HRPBECERGN 8 for
contr ol ligng th@némfarﬁiswsﬂ&m @hﬁbll%m@b%hreats%wtq%ﬁ%&&r@%ﬁi@&%& I's

provided at the |o orti,on o cassette station 10
supp g 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



A fixed type buffer cassette BR is disposed at the front 30 of the
interfase section 14, and a wafer transfer body 27 is provided at the
center thereof . The wafer transfer body 27 noves 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 jhezg-dijection SO as to get access
to 35 thefifth processing unit section G5. Furthernore, as shown in FIG 1

a plurality of high-precisign tenperature requlati,ng units (CPL) are
positioned at ?ﬁ@eﬁﬁclgoof*atc%e"f %%ﬁ’rqcﬁﬁéﬂg’gcémsl&%t 25 %ZP, TNE ot
exanpl e, they giedeekirindalddyplsne idierediohhes wateri dedanshech leddyni2ad tean
al so get access tq these tenperature r.equl gting its (CPL). Next, the
Structure of tRESHEFS: SRECT MEFLPH NGRS, 15 Nadth 51trt1:'A1 as the main
transfer section wi lln lpeemepitaiimentiitcn r éfher endes et GrapsfeIFIdgVine
nci dent gl 1y, 41ac, SREONE AL BaHAERE dpANShernIecls Bl viihl diea saimay the

first mairn wafer transfer section , us the expl anation thereof is

omtted. 10 |nthecsubstraEents? eamt eF ERanytidrs sé&t VBRCALLHS SURRF TS by

a casing 41 angeadeorr 38 ahttachad y i alied arepefuitddosaransiidie back
side of the casing 41,  and the i]Jlustratiaon of the casing 41 and th:e door

38 are onitted SV UECGLSs &g g e Sdstartdt iThE AR WPt andabl e.
15 A wi ndow 38@iispds@dred ithd Frdngr a3 shuhathacesss drmrtde Bhedieon
unit (AD) 110, o ccess .to. t ey ipher | i.gner 120 .and t:he i ion
device #P9 in tSH«%DSc§§%eoftlia?{bs seé{:)&iledpl i ?#rv\?a etgl roféselﬁzgse%]trzfeonﬁﬂp&géan be
obt ai ned. W ndowckHs iarwd s arieleraan dedl neasfragtededapiaty the front face

and each 20 side facg, idhd Be-LaNNIndbnqohNatnacesenihg dhe OLsigle L@an be
obt ai ned. The front l\?\nln ov\g) A?lb ar enpr,(r)lvi c?ed at fige Eogi tions so that the

waf er Wis del ither EBUEESH PFUPHES MLt 45 Bt & SFRSC tedEt PR E19WANE fi ve
tiers (See Fl Gco'f_ﬁhtrd/ﬂl%;@aé:‘o tﬁ}@t'd&%mte s/&cruim/\md gﬂe]r&'r@;]eispl’hd)]w'ds(hiﬁ witert ethe )
positions 25 so..that wafer W, s deliver romto e third or the fourt
processil®g uni tfjsre%t ioc?r‘?nc%“gorlsGﬁ’p\ﬁnt’haf’gnt{‘}lﬁgghﬁshsﬂ%%wpﬁoncﬁ%p%.&}]tbgi s
possi bl e to i ndhease ars decreasechihkedundst lafck kehambedowsndsthe g fledy
Attached at each of S| t S| 1. u | g nenber
44 for 30 conneaé]tél)r?éltt{%ﬁeowcg)gi {ﬁ%%gicg%% %}E%%?hél ?gk%rl_)%%‘gg?guir% LH;}(rjé{or{(-:!:‘gfségile-ng
unit section Glerides wilidres smabotyapidebepfieehet hvr e hrRC IS By Whet
processing unit.geqid o, G & a Jhe9al@edas a di stance capabl e of

preventing the occurrence and entry of particles, for exanple,. a dishgpce
of 0.5mRA0 35 An i npakt MU HACRIERS 198 i $6r BPPREBY0ANE ATt DY
Processi ng uni triseshi 008 r @endsitk SAr sicdes xofl idies 6 Whaautite Bg covdhasen U4y and

as shown in-FIG 6, correspondi ng. W hdows . - 39 30 r fo in
t he packing 30.*9 ﬁlfjﬁgds@?ﬁg%&%& gbrﬁgﬁﬁﬁn,m@a??ﬁgfegﬁ %th%@%iggr%ﬁ%?%\q/i ded
to separate respettiwef WvwndolspB0aicles RuGl Zhe al ske roetdéery Prebeir4y'

havi ng the sa ; %@9 i ache a
position corre p%onél%%&%%pﬁﬁg}%%gﬁg%i %?gsggggﬁ?rﬁﬁgecggﬁng 41'9%%&the
first or2d he secoral PreresekmgnSection Gl or G2 side with a small gap a
(for exanple, 0.5MM)1AroMthecg8hD WeGShtibRANSERE Se6Et OBrddedddlg i A
the bottomof the first. nain wafer, transfer, section Al, four fans 36 for
control ling thefhsiVRP IpFidus gr Brefghferangreso ‘ﬁﬁ;%rﬁ%i% ﬁPgngﬁggdjrsThe
operation of thesepdadd t36 aldgodanthel imshtbyaickesi deegf atredmednt todnseeti on

8 (See FIG 2)..15. As sh in FlG d rti.cal l,es,
pl aced on each FF % ﬁn%\é\&%rte e ré%&%%dr pé%lc%g%?%%eér?ﬁ% nsggtt?losengﬁséﬁd e,
i nsi de t3® casivgeddssingidel biwwing depseapedadturepapgudptpupl @9st 5enand
52 are attache S ' h rtHansandeiheel gueg end 20
portion as shoS\fméfnloﬁlg%{g%ﬁ%ﬁghénegﬁggégﬁggl t8?4%h%ef%ggg ve(r,ati cal drive
means i s stret cheedeeeebnedheepRerayyrs12addtbe heatsngpsrEtpert £8R 45 of
the first main yafesrhingshestbpdycdbsisgcepnechedstibstharyeiti aakpdsede

belt 49 with a belt_cla 47 between them_ Fyrtherngr S own in FIG
to adjoiﬁn%helnagn transfer dedice, an éke ea Qng 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

i



25 4 and FIG 5, a flange portion 45a is provided at the support portion
bt he flange portion 45a is slidably engaged with sl eeves 33a forned
HN‘the poles 33. The lower pulley 52 is connected to a rotating shaft
Ma of a drive notor Mfixed to the bottom of the pole 33 to conpose a drive
30 pulley. The aforesaid vertical belt dri bye mechani sm and vertical slide
mechani sm enabl es the nmain wafer transfer “Dody 16 to ascend and descend in
a vertical directi driving force of the drive nptor M The aforesaid
ascendi ng and H@%g Ehlﬁg RECRaRTs S t38TpP&e &d NP HEUH 3T ché@Tdther pol e
33, but the drpveimnbaed. bMwaenbehenhkbednign sthe iethemdae F3.rsthe main

waf er transfer_body 16 contains_a n the. s portion
45. A rotati ngpFSSgiélﬁlﬁl Shtrs ?Biig{_’)ké%l@“?ﬁn?%é‘gl%ﬁ?%%t?%ﬁl&g%@&ﬂéﬁ ed
to the notor 56efSéenFbG. thE, famdtapralc&slsaslg and tparsi e Bydielad ta kase
end of three a a gand " 7c is fixed to the upper end 5 of the

rotati nggrod 4%%# exggns a front view of the main wafer transfer body 16
in the state of FI GTo4atyedn ¢ile weresaish tiviedatalictidd on it mitdes of a

forward end pobkbeas@&nbhallog&%%%eo%n@hréo?trle%n@ana;@%tatotna%%@nﬁ%e@e
vertical nenbers are a shiel din for_ bl ocking off "radiation

heat fromthe prp‘é?s‘hPﬁP?ﬁsﬁhHgtWWHHPE Jé’r‘ﬁhif% HefiideRr DOE RS LAS WS and

an attaching neabhrfc%shpptnglhgl@Ipb@ti\ée@mmtllfu@aeswuti@ﬁlow@@u%s&&at/é pal r
of opti at the.center of the ttachl nber

I 9
and theESOr Sengogﬁﬁrfg%%lfesgﬁig\éélpﬁ PASE S8R4T0 AfiSor 5k ltrkﬁé’r% esence
or absence of therwsaf er sdtondeacocasmiangd unlie mirsaip gmmnncﬂn‘ gawrwhfer W

end porti on 55PEPCERe hY, EEF A B thl RO 1B A8 et el Dase
sectional vi ewheakeRraren§inge floﬁnéh[el@]ubst[@@]e iamAFIaG t egp e tarna

supporting pl a&egﬁéaltinbl %eedthionegeh EerrthEb:e:nﬁ'h@ @%&%Lﬁ@ RS i dhe
armse 7a_to 7c . of t e arm supporting plates 5 into a

sectionaP L- sh858ce§ﬁ€in§n aFn‘?]%%rSr HEE ﬁﬁ@agFépaﬁﬁﬁgaﬁié?%nEltcP &afhon a
base 25 55a of otherbasae &ndegﬁtlaltledn arel ls;tblwddoﬁg:l ivdjtigd] editrieats ;omrf  the
armlsflxedlya h each f the ar ng plates 54 Qui_des
62 slidably engaéye%% % gﬁﬂe’lrcael FS¥etTaFE Errow (t!flh tullijg1-1353\}3&5:3 be&r"‘feie& of
each of the ar ﬁheaﬁxr%@@y@@&'ﬁ&ngﬂheltﬁn@udftéteesetond@mmwmgalgat% is
fixed to a dri &hed

ori gi nal posi tlggﬁb%aé tf)gggﬁtgn% port |r%ﬁﬁﬁﬁg%o%%£h§§§?§§g &g)fgj%%lrjsls]qr}lfa

pl aced RBar anVUBif ¥BPWAr avvieiRReRpdjpsant 66 eachophard sxdlpor tihen 55¢
of the base 55}ewpbha8bra bthlahaﬂg 66cbebyesictdennd f}@eapsarlg%se&%oa{e

coaxially . connected to pul th.bearings 67 respectively,
pul | eys %8 are 8§ %ttgalptggaﬁb’f\é §§g%a5\}?ﬂ T VP heP §2 ¢y oF theéeqon 41

respectively, pmdctbeipgl heyss i aveitireddt on ritafing tshwddss of ngninke
notors 60 respg%hiselsxde.

25 In the present invention, the first processing unit

group for performing solution processing for the substrate
about normal temperature and the second processing unit
group having the heating section and the temperature
regulation section are disposed so that the temperature

30 regulating section is positioned on the first processing

"unit side, whereby the thermal influence of the second

processing unit group on the first proceésing unit group
can be held to a minimum. As a result, temperature control
in the first processing unit group for performing processing

35 for the substrate about normal temperature can be performed
precisely.

Furthermore, a clean air supplying section for



Wien the rotating shaft of each of the notors 60 rotates, each of the
pul | ey, 63 rotates via the pulley 70, the drive 5 belt 69, and the pulley
63, edch of the drive belts 65 is driven by the rotational drive of each of
the pulleys 63, and each of the armcarriages 56 noves on the rails 61 with
each of the drive belts 65. The direction _of novenent is decided by the
direction of rotation of each of the nbtord 10°60. The notors are natural |y
driven independently of each other, and the arns 7a to 7c can be noved
i ndependent |y §Pp@&dﬁn@tﬁéﬁanTﬁérat@rbh%JEnEﬁmmeqnﬁssﬁngfunxuugromﬁ(ms
transfer body b@o@llb@\as gﬁaht@é élf@araw% Zéﬁﬁﬂ%zgg@eé?ié‘ﬁ iﬂh&%‘? g%? o

0 as e

di rection and g irectron's
to get access é_f%ﬁ @§§§’Fh§’fuﬁ|hte éééﬁtoﬁ%oefssetglg awd- tegresirdescri bed

above. Next, \Mculrcluéfaareenthetémfdxfstédgta@ Fhad 18:s thie B Bakin-N e

PAB), t bak PEB) 0. and th t - bak t
(EA); the PosLeRuRnaiis okl daalt Rl o0 gt e foxt bl g un

secti on G4 andptrheebisfing lmntmum:g and tf usattdrona &, phblsaba ﬁcxpll@ltm_qqlg

Th bak t t h
InrTG 11 suchoaoBhornar o ER LM AR MORR AN INS ERAY eBrssiing

device H at thEDBECRTOwPtHe fisatet tBe airb & hesrged abuthate@mlaﬂea)mh@m
transfer devicene @trmgrbeaagmw@p& g‘reug %nggéd Aﬁ‘? .t e
eate I'ng

pr ocessi ng devs:ﬁ | at e, 86 bein Wi T 6865 Wi t h
a propetPheat FRSUPEEPR %?Sr%%n%%\ﬁtdgaopﬁ hSG@)lW$¢@ra%Be@@gp¢ﬁd ng
body 88 is pl atedm Badar otherSUpportl ng body 88, three pins 85 for

delivering the wafe r e asce dabl e and descendabl e by a
drive device 82. Thﬁc@’g@d n% % Fgoﬁﬁéé‘é WG BH&iehg &t PaEse@d nt o

t hr ough- hol es 8Bactéopnedasnhede Mumiaireg Jedifs Hétandi Itg-;he iardah@here

2l ong (b gui doral oo P ocg8ehe ATk BRolR S5, B rRelRE. i CBroprita,

and a tkhper at HRereddiq ﬁ??%d@tif@cter%ﬁéﬂgemnm greuplis élsposed t oBéhibdst| der s
79a and 79b Wi thecRuNest & NE-HEIDERS 17rﬁtﬁe%a7s.83 dd-ég‘é% th0& fa%ﬁgaﬁgggn]g
esce or

regul ation and transfer_plate 71, ascendi ng I'nS
deli vering t he"WaFer "W%rtémﬁl head 19 ons é§€éﬁ‘b‘&§[t€dahﬁ %@@M@mee bypda
drive device. Shetsadiagarfufiotireflsi Ast bRet @aRYr bl erheguk-gt henrand

transfer plate asgendi n and escendi ng pi ns 84 enbedded
t her eunder canl%%.lé%%%iggsm%%ﬁg tglriqpera %‘ef RTINS HECRERT & @s

t enmper a2Qre codPPHE ¢enpereventdthy thgnﬂnall hgfilbentenpér ahur geobntihe waf er
Wat a predet %%@@Qsiﬁmﬁﬁ WEoup Bn CHIRL G2 us! ng COO' ing

wat er, for exa%r;g): drive device not 1] ustrggggeé%opgg%gﬁfﬁl

drive device b %"fatdflfe COYFIGr lnth? h%lISU(@ﬁ@e@JpTg)wmdédgrnupne

slider 79a, anflor sensofm Lbosssah dfé@f h&cC a r
position is pr@w ded %n tﬁlg@oﬂt) her sltd%r 79 t Anglg]?%Efk g\?v QEBEQ g&k{ﬂgl

control | ing at RoSpRe? F 8- predBuPe RAF 9rW@IV%€YdE§§FiLB§éIYI ater is formed at
the frag 20 of theMoasbwgr7Sa (loent himduefedt igiglav=afl EISGprJBJJ)ldedagg thetf | ow

path 75c commupi At ture re ul ati,on and transfer device C
side via a fan B%éeiurt a}%tﬁg%%w% SCRSTE0Y URAS PFOHPL hE dppRPABS
tier to the Io@%‘?n@%taﬁf@rwhﬁr@ h@heewq:@adi piroees s bng (thét Zgdbupcton)

although not 2%idddssdratedsepuisbedPron L208 §iflple placed at both the
side faces of the casi ngg75 on the thermal processing device H side, and

exhaust ports 75d are°? b’é-‘étF9eF§‘ef%f=%§S@h@r%Fﬁu@ﬁureeaahﬁrbmatthe
upper maxt ti erinsuldiei h@warlnostetéets $he ¢Rdtna1 i%f@%ré@ﬁ@bf‘gﬁé@eéﬁiét h
processi ng unlég dpsc?cééjpn G4,. for exarrplﬁ aE opening 75a.is provided to
receive and s TS VAt S SRsHR &t frder F§F’tnﬁrﬁcﬁf§\€épgtP§h§f@’f’0§§ct| on
Al in one si devh%irc@mrteﬂ@er@mmatcmtems]egitha&h@ﬂfﬁﬁﬂttpﬁaéégélﬂgvuﬁftc '
side of the c 75b is provided 35 to face fhe w ndow
41a of the se%n mal n \?@%@ﬁ&f an@fé&go%%s{:ﬁ%% é&ra'f ¢heuBFhertEi aRORECe.
Shutters 76a dMRFTBb GHMRSTr Tare rewt yooeer fowhned oserarprpcdyetied in the
openi ngs; 75a A substrate processing apparatus of the present
invention comprises: a first pfocessing unit group in which
first processing units each “for supplying a predetermined



- 43 and 75b. The opening and cl osi ng operation of the shutters 76a and
76b i gmperformed by a drive section not illustrated under the integrated
control"section 8. FIG 13 is a side sectional view of the entire fourth 5
processing unit section &4 (the entire fifth processing unit section Gb)

As illustrated, a tenperature regulating %%pe 90 for letting cooling water
flowin order to inhibit thernmal diffusionhto the outside of the fourth
processing unit section G4 ( the fifth processing unit section G5 ) and
inhibit 10 an Fﬁi}lgé%‘ PREPNE EERSEFALEr & CoP i oAnEopNEAeT Prosesappar at us
is provided fretet beavhpdr HBS hullic8h1leO ttilke d;0we lesldi®ly sNdra@pnected to
a punp which i Ll lustrated but. provided ,under the processing unit
section 4 (Gﬁgfgﬁzyggghsgfgéopac lﬁ%PF@gna aFEQttﬁérﬁgﬁ prdgédssi ng 15
devi ce H si de. pRegessthg hinghi- grecipsi dort enpeilatitge theg pratdate ritiined CPL)
as a tenperatu atn ct.ico [ i,s_included in all the ther
processrﬁg sys%gﬁyggg% ggcgfgﬁskftﬁg%?ﬁﬁp ttB%E%FEE§BPOHQ§§FAQauﬁﬁFonga
sections G3 t oPESFERPLRIpER &k pIEe Hed R ohwichhs eeprd aproec ¢ ss FiGunti4.s , THa

af oresai d tenpghatir& Heg st i ah Feanske i i e iLng
uni t (PAB) or Lhe Like LS rr% g o R B Sﬂgﬁ’r“é%f’%?c%%@%%%e%%é’ 26l
regul ati ng devitg EIPSHRATEnEDENEr FEFPErELELE AGI¥dRtéaIHSES tdonifRat ed,
and hence the paméonmiregakempedasyieokegwibk 25 beousedihe ¢esi gpate the

sane copponent in.the pre-baking  unit E AB). or the |like, so_that
t he expir@nati o%ugmgf:%ggéeaorrﬁ ?%%89g?ﬁ€ G BR 96 gTP%%?%éPQtW@Q%ﬁ%H ng
device C2 is ppbeidedchethin hidhiplecikdkeosn;t anfenatunasreguliating 20xpl ate
133 in a cylindgig r+4,ng / — i.s.high-precision .

t enper at ur e regula?%ﬁgygﬁgteh%3§PBg¥f%§égRegg%gblFggt?éggg,pﬁgFﬁﬁéﬁng

el ements, for BRARPI @1 ake (ERIPNAMEQIRS 2 lerp arttsr e aoid tthe pabersWing

regul ated at aspredevarsupstyt £HPSEEE 68, ad @ e R ¥HRISa %%gcgﬁsiﬁﬁdggﬁ% 35
cont rol mhereb¥apre0|sediﬁgggggture control can_be . perforne&. Under the

suppor tthg bod¥* 138, % fie i ASI85eREr tRePRGBr PRBErhEOWERAE- thrar e
pl aced to be atempembtere regdlatingd sescendable d¥y the hdkiciey dext¢ens2

The three pins e iLle bejng retracted | nto through-holes 133a
formed in the %I?(gr@%r Eg’!“é%gg%tiﬁgﬁp"ger%ﬁﬁqg”%%éﬁcgﬂf’f?g%|e§‘t ?ﬁgst% SRERPA t he
structure of @PHPGRSEeNPernat s ols eyl iqret essithg prbtecBAKE) sbhatudad in
the third procegshNgiNgi Lesesbihon; e Wl be explained with reference to
FIG 15 Incidentally, the same nunerals and synbols will be used to

desi gnad® the sane £BnpBRcRESsaBtt hpyentaonhetheeprbakiergibd soiltit(BAB) or
the |ike, so tawpliin@xnlalindd Qi whkboBBaoBbiyesh ¢hd EMRRkabUbELLEOHLALI NG
device Cl1 as auﬁfgperaturg re ulgtlng sectjon,is disposed on"the front side
of the apparatus imtnes calf igS75° HhBdt BRPBFAPTr BXPEGEFARTN§OE5tHBYI ce ClL
is provided wiswbstrapperlour enormal atemgephatiee163di sha exbbadri cal
supporting bo T e e .fhe tenperature regulatin ate
163 is controﬁ*g%Q%isﬂ@?h%ﬁggoéfégﬁm%?%%ﬁ%rt%ﬁgﬁ??géngiﬁ?Fg?P9 ?Bgtﬁge

af oresa@X pre-HRRNAERTE (PRBlabEngheetiken, Mendwhhe et emphirghu?8
temperat ur e t hesgwa p1.0g asd Ngolon o8 I PeLLArBLag beR] PLOFESELAO At
a tenperature higher, than the thermal processing device in“the pre-baking
unit (PAB) or % YR FECHLOPoEL on l\faﬁf@lb’ackhéit@éﬂpelrmttui@ regulation
h|gh-tenperalugmn¢éﬁgrm¢_mmpﬁeﬁﬁdnghdeyr@@egﬁﬁnélggmﬁggoﬂﬁggpﬁm§i£§ernal 25
processi ng devgecﬁet.lénaapl g%tl-tenl)eraéu%% hot plate_112 is placed wih, a
proper heat insulatihg MaterT artrovi aeer t Hee chirRbrPEaFesappor inag body
88. Undér the suppoerndnghdbepnt8Bg $bet tdm eehpiredyB8bhé ahadeldlvenf Dgehbe

wafer Ware ploeesiel 0eR8na55£5020L 0 g 1th e 3p8N0aBL Gl <4 e s ve, devi ce
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



30 82 . The three pins 85 are placed while being retracted into

t hroughs hol es 112a fornmed in the hot plate 112. The di stance between the
tenperature regul ati ng device Cl and the hi gh-tenperature thernal
processing device HHis set to be larger than the di stance between the
tenperature 35 regulation and transfer_ deg'bce C and the thermal processing
. device Hin the pre-baking unit (PAB) ofr"the |like so as to prevent

t her mal proces&riln at a higﬁk}l| #)e ergture in the - 45 high-tenperature
t her mal proceSS|ﬁg deiiRec PoRFEX8FPPHAgeBft4Ybad i nfl uence on.

t enper at ure regul at Monepreeessidigam atitestieiDet Al U & tf gl | i ggﬁg@y'ﬁﬁg Cl.
. On both side t t ture regul ating devi,ce C1 5 and the,

hi gh-t enper at u(?leg%ﬂe%ﬁ@@%egs%rnsgt evice Sﬂﬂ%ﬁg é’&il%e IFEMPs 18187V &P d in
t he X-directi oandaee & befyaran 11 kBicasl val e satatanst exhsecttisogaf0from the

- transferging the ; V. l.Qng _t gui:de rails 8 by a
drive degf/i ce nott?I@IIt‘ﬁﬁ %%dﬂ%sgﬁfg\%%ﬁqﬁ&%ﬁbggﬁ llglﬁgéﬁgtﬁ %é?r of
hands 115a and®fi®asteft#dsghabfelaesathedoasraét whichf thhetemppeaativee
regul ating units(de1hnetiugded bp the Lopest ther h LEd:RKO i ng
units G3 is not_illustr tgd t he terrpergﬁtgﬁre re qu%F%gsﬁ%?tbg%+%)ﬁﬁgg t he
same structure?13'Rs tAE LYHFREL; BeRi ghPpFearsi bATt bRBELREUERSr 838l at i ng
uni t I (CPL), andxl?suate@rmmthemdmm atfit;:tgg Im(i*_lmn@ﬁdga:@ésiﬂ@ drgrpgeahigr e
regul atjng uni .+ L epper at ur ntrol i ven usi cool I ng wat er,
Pel ti erid;I erren%os, E-)E)%ro‘)’.t {ja W%ee&ﬁgo?hégg EI ) E]Pi%{_‘ nﬁﬂb§¥e8f ngl'f?i ELeeI enment s
in this case 20regesesrdthahuthon suppheicasecotidheihi ghspoeedisand an
t enperat ure regHbat) e E : th ransi tij.on unit (TRS)
included in the thi r%%gggsiéﬁ&%rﬁrgcs%%lﬁ%g%g Sﬁ&f@gréer?tlsﬁo r%do?%gr
t hermal pr oces%‘?ﬁ’@r%‘f'l?‘gs?r?lﬁi%a sO®Be¥her mal processing 25 system device

(for exanple, the tE@@@f@ii_d@etéeQHéaéEBQe_QsYECthéEtéEQ,h%ﬁeF’BB}é the
ascendi and gescendl n i,hs 85 and a drive device for verticCa Fy novi ng

them Gther conponehts® iH tHek rAF A dmUmee eTRS e the 34RE WaSThose
iAIn L he Ei gh- prigee shorresnipey ataine irey st 1yg nighiste ctCBk) li@degQ_pbB@ﬁ' aﬁﬁ; .

t hough not i rat a i.d spare space.included ih the thir
processi ng uni%ﬂés%rgte?o‘ﬁg&é %glse_%%?§§§ %eoncolsnsglrﬁﬁna&%]é%%ﬁ’ Ag %?‘ﬁ%oﬁﬁé' a
drive device fRRSE8%i dd19 gavodbnglrhehatbngrbeeihe mpsaryesesdihg heetwaf er
Wironto ot heinfineessd Hgedi t SSndivH l 0t 3 Ltian.unj
(TRS). . Next, I%he structure of gfggdssﬁ%%gt ?ﬁghéﬁl ?C%@qigéﬁgwﬁgi {ﬁlllil G
17 and ¥ G 1PIFIIHe &0 BRRdpssage fapctignenes the very $apisfaceorvnit F

for air contrdeatiietsuliddihe rdese .| b@ﬂehréﬁf%&el%ﬁ'@f;ﬁé@@a?& éttJPuHBEJFéd

portion of a cgsi 41" and at t | ower portjon ereo an annul ar cup
CP is placed n%’zir & EHE DRt Eﬁ?? ﬁ%‘é&b{ at’et Y&9nee sph e sReenEhe
wi dth of the @EAIRPSING iunithegnould recttiion, £ and: aospddas shugkudde gsopbaced
therein. The spid+gRuck,d424k I .rotational driving
force of a drive not gg_ 133 %???% e #A‘falf%ru%%/]iygt“%{ )gégg?é&oﬁél%le%@eﬁ%’é‘ﬁﬁ%
sucti o®> | nsi P HL LU Ehe filmstipgoressdapi vaikngrohe for performing
processing for the substrate about normal temperature can

be performed very precisely, and temperature control of the
processing solution can be performed easily.
A heat insulatingwall is provided so that an area where
30 the processing solution supplying section is disposed and
-an area where the second processing unit group is disposed
are separated from each other.
According to the aforesaid structure, the heat
insulating wall prevents the thermal influence of the second
35 processing unit group on the first processing unit group
and the processing solution supplying section, whéreby

temperature control in the first processing unit group for

RE o MY



10 wafer Ware provided to be ascendabl e and descendabl e by a drive device
Ad a drain port 145 for drainage is provided. A drain tube 141 is
conne€t®®d to this drain port and leads to an under drain port not
illustrated by using a space between the unit base plate 151 and the casing
41' . 15 Drain tubes 14l1la are connected respectively to a plurality of
resist coating units (COI) , and thUS'arréﬂged'ln aline as illustrated in
this processing unit section. Meanwhile, an air flow path for atnospheric
pressure contrperdbirnhng bkobesdéagr fbedthat subssrhoenetioby aospade 20 L
bet ween the ca d e I 0 0s side (the
right side of EF@? %%)ugg %H bgahEF???gsaugg?yFBg%E§ﬁ§? Ia%lgmst coati ng
unit (COT) at &emperakvwer coh&nollhpg thsi procsasing ﬁﬁﬂvtéenﬂFa@abebe seen.
A nozzle 135 fBEr§HBREMIggS§l&eSISt to the front face 25 of the wafer Wis
connected to a sol ution_supplying nechani sm (not |Ilustrated) in the

cheni cal 5chanber (CIAHVFU@@'CFS&@ Precessingy SRPSFEHY PifpdNE3PLesPRE nozzl e

135 i s renovablyvahtaehesom®r aséor \@afdr@ecbﬂ%és@mg)hnatn@g@tp iscahiapm 136
at a nozzle waiti ng section, 146 Igl aced autside th %IH‘éP and nove
t 'S5 R

or edet or m ned FSEPSt PAPSERAIBE POSHT | OB etOmbORE e TRYEnd o 2

nozzl e scan argplidGioa ahtachedubstaatepper perdopor sodn tcnbnaprecéssahg

t | | ai d
T bne di Pect i SaeATRNEhER s IS EOLE ) PPAANA AR TS AL Bt |
35 the Yodirecthorhich sgeanidypwpeas s heg wayittiscal n sipisdr @ﬂrfgamﬁnéuecmgnby a

Y-directional @BkV%eg%%Q%Ehéﬁh@%E b&b@%%%%%%dfor the é&bsE&%t@Oé%beascan
arm 136 is novable also in the_Xdirection, orthogonal_ to the Y-direction in

order that thetSBPEFEtIES FeoRLpELRPVERGTLPR @%W&@%@ﬁé‘ﬁ&lrﬁ&uGﬁ t he

type of resist ragullbe 662 pre ceristingg f3ectthen sldstraned aeesisposede
X-direction by an X-di rectional %@5 chanl sm_not. i || ustrat d A_drain

cup 138 is profPdBEeHEt e He &ngﬁgrﬁ5fgleaﬁ§'FFﬁ§ $Etifon 146,
and thelipozzl enmaﬁlpiecttmdaaﬁ ahiesppesire wni piogrpent ¢irel supplopsaf-et he
resist to the }é\l £8rY &hl %%Ibs%'f%ﬂ:%r WHGH TR erun@% }n% 't’Pa t he

Ydi rection for support| a rinse nozzl e scan arm as

verti cal suppoﬁpﬂﬁgl@@nﬁﬁpcfﬁglﬂgn §H§p§h?|%@b$%@aﬁ%z%ﬁeﬁ%ﬂﬁmW%%ﬁﬁﬁEB@nls

provi ded on thenguide é@afk@ré%guﬁaleirfg gsecNeR A 2t hd0:dMn$ IR deisRIBg S
attached to a forwardp ortion of the  rinse nozzle scan arm 139. The

rinse nozzl e s&&dtaP®t P§§ noh&antiss gt EPPAGTROFS TS Ahditati onal Iy or

Irect |)I i Qt@alral yt Eet vvegm ghléOpZ‘laéew&I ihﬁgnt)@&ht i e (trm&jeltﬁa%ﬁ’uri‘é’lg\muﬁ)atarﬁgul I
ine) set by the si.de rinse sol ution di r.ge

posi tion (posi ti°6 l?ﬁloﬁ/% gbe SSSPPgdeﬁ%?S%%? bl o 3t e}}aveal%\s/fént%ﬁgon

peri pher al edg@Sp@r wiadrt lofg tstes bieine rf Ol malired tdre M@efes:plmlﬁuhﬂ(fom Next ,

the structure ghoio.devel apING WA ted DRY Shou 25 Jan JEhGorlrand FIG 20

wi Il be explaine In th evel opi ng unit (DEV), Sane nunerals and
synbol s wi || béeawqwr@ege@\a@é% péfm%@@on@mds tdis Hds @aGpnate

resi st gaating ulﬂl@!etce(s@ggy toSPrdPede bheagxpt a8atd 0RO AE Ot haidubheate
omtted. In a | e 153 for supplying a devel oping solution 30 to the

front face of Wt EFBRFYE Sl ural ity of holes not illustrated with a
di ameter | onger thamhdmd obfjddts watestW oo tHes cdiad et tng drive adianee] teppiasg

solution are T o, A0ozale AL g, SR QAR L3pREOXLARE DY dhe o) de

of a cup CP, an e nozz r su |nse
rinsing the devdleofpadowdhgt SDﬁCDﬁl@ﬁbl@ﬂm‘heﬁ é;@éce@f mrréom\mmtwm grith

provi ded yt her e.c hEhg JdRsaiiPZ% Grkeafigs, the same structure as the nozzle

153. 1n thls nozzle waitin
grlef Description of the Drawings

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

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

o s
.



.~. - 48 section 154, pre-dispense is performed regularly or as required
in or ler to di spose of the devel opi ng sol ution which has dried and
detertorated at the forward end of the nozzle 153. 5 Al though the nozzle
scan arm 136 in the resist coating unit (COT) can nove in the X-direction,
a nozzle scan armin this devel oping unit noves only in the
Y-direction along the guide rails 144. As bor the bottom coating unit
(BARC) , only a coating 10 solution in the resist coating unit (COTI) is
repl aced with dhearfuybstinaks iPIesMHRtAIRATaty% t hat the expl anation of

the structure thereofrds @rﬂété?%eé\@i%naﬁ SR 65f of Mﬁﬁ&bé@é\ﬁ tFakifer
substrate processing apparatus 1 expl.ai ned abov pl ai ned 15 with

be
reference to t REFHRR AHIE SHAWES rFRFIIGTrss. e%@ﬁee%%sgﬁt?}%es?%??%tlo
the waf er transfrereroidin 22 first gets access to the cassette CR housing
unprocessed wafers or_\%%hre) cassette untl n (s%f) .20 and .t akes .
seni condwct or waf er ut ot tpr?erscpaes ette Wlngf?gflf(?ltpglg]%% ?h%n
waf er Wout of dheloagsein evedRr tthieanefer tseansdmr body 22 rotates 180 in
the B-direction, th ui:t T E L ng
75a of the tenper atﬁFr%@r%Fge% atslgfldég%lgw J%%}Haqu‘ﬂﬂ%t S%Le(geggs}?ﬁggﬁmt
secti on G3 opens, a hEhd flEtﬁ’eS\PoéﬁeeNltetWaﬁélpyrlnlgoédeSVQZm??}hﬁﬁéé?ﬂt e§ #nto

the casing 75 fyDm waeeep@faﬁ@fééa;oo@nﬂntﬂtfé #ak Brwal dis chawatred @@cthen
tenperature regul ating plate. Then, edetqegglﬁned te rature regubg i on

processilfy (first t r & uF R rféé’lﬂta +B¥)° P f bt PSEF aNREE
tenperature regul atipnGprodesai sgctsonalpleéecd BEhembie wefperatanefer
regul ating uni tbcﬁl&eCP the opening 75b on the opposite side opens, the

upper arm 7a of first main wafer transfer body 16 is inserted
therefrom and the wai@r Wi ssdel sgerbdnad vhewarak@a. aThegnther hafier
transfer body 1 Pt nterclockwise in FIG 4, a shutter 35 43 of

t he bottom coat (laln% uﬁ%ff(%ﬁ%ﬁ&ﬂ n%i uded in the first processing unit

section I& opens, theI@ppddr igranterizontidesesdirned Yhew @senglerhekimger W

is nmounted at ainit- 151295 premeﬁn&ﬂa@@s@@éltmmga@men anth r ebkeghion film
is formed (S3) scri bed,

a the tr sfer er Wfifromthe
t enper at ur e reg‘fﬁs?l{tS TRHE 8 H or @pcoﬂl Ay i l§lgt &% ngecgét:fs% cRDRE Y ht
processi ng uni tst (tﬂﬂeapsnde@itlmﬁemercbmr med only by the upper arm 7a, and
the transfer of the er [ r | b L hed
| ater is perforned by hej‘ér<1\/l e‘%?ﬁ?%%g ggﬁst%r?o%/\/e\inr}LegAp \%%he\lﬁggg%%ig
t her mal df | uenteeomal eropdesivg camibe held to a nmini mum Wen the
predet erm ned coati ngrRrogessin o n RCL i's
conpl eted, the shutt%r@43fgp§éé J éﬁhéﬂgtél%? 995&, QESQ%!‘; % Eggl\%gﬁrggr m)e 7c) is
inserted to rece?9el BRGNSy Afup %%%kng n‘-riL ttéleoFP&Fﬁ‘é‘ll BBSFEFBANT
(inside the casimpc4l) . The wafer Wis transferred to the heating unit
(HP) 113 to undergo first.pre-stage heat ocessi.n .S4) .. The .heating
tenperature in this %;‘i‘e ?‘g,l?o?aQQEﬁﬁPEngzﬁﬁc 1?%3& X%‘F(‘-S'Z °of ?’ﬁg%
hihgh t emgmr at]urlerechessnm teEnpesssiug neguléBMEéurslto‘l\ﬁPLha(étGrdﬁﬁglttChEhe
shutter 76 sho F n or the [ower arm
20 7c) of the :‘/\?%}'s W%Iﬁr;]o& %?Et?gng ﬁggﬁgbg !i.ﬁv@ﬁmgﬁ.Zﬁ the wafer Wis
“nount ed noves in theF¥Gdi tecibon b@ra295§aﬂ| SACtinBdilavékey sbove hilgh-

tenperature regub é?&t@?&'t@f‘e&ﬂal ﬁ%eegema MQQ%%%@qlachk&n %70 't'ftet he
tenperature regul ng device Cl ascend g waf er Wis noun 25

the pins 127 at hr%Bs?ltﬂP%‘ﬁ“H‘?@ﬁe?ftﬁgﬁ Pﬁ%SEHB éPH??IEESOnTher eafter the
mddle aggn 7b is pUtFD@Cle risl Eherighmedl pesitdiional andwtbHe Shubhet t16n

I . At thi 1 h f th
Center of the uiitCSERY ROt CrO RN BRr he HROVORBROIONCERe ke RAPEF™

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



30 transfer body 16. The sub-arm 115 on standby noves to a position above
the tepperature regulating device Cl. The ascendi ng and descendi ng pins 127
descend!while the wafer Wis nounted thereon, and the wafer Wis delivered
to the sub-arm 115. 35 The sub-arm 115 which has received the wafer W noves
in the X=direction to the back side, and the wafer Wis nounted on the hot
plate 112 of the high-tenperature thermal - 50 processing device HH for
the next step by the novenent of the ascending and descending pins to

under go pr edet BFRPREATEI +QEHSoEL L SE RRP I CTHr 8EetRe RF =Nt 1RHeRRL SN Heat
processing, the wafercWzs iheatedrt{osl exarmldhalat 12306 ftdle Be@eloping

pr edet er m ned ﬁer.h(_)d of time. After the predeterm ned thermal processing by
t he hi gh-tenpe ature thernal processing device HH is conpleted, the wafer W
is noved to the tenpégat Bleis egdllatvichgrdeghowifd dysdihessuwf aprrithoasd

mount ed on the qrzl;gg ' 3 end] nd
descendi ng pi ngtfl ,lrsg%g%?ﬁégtgeﬁ%;ér%%%agkggﬁga\%aaf(ge)érlo%/v&ﬁgr%égu éa?gaggt a
predet er mi ned ewbpdiaenteofhéhe pB6penThanwahsiowtis then transferred from
the hi ghtenperaturegifher Bl pLOFESSI M Uid BRI & dhe dhhgt iR 5
waf er transfer section Al by ,theﬁf%i rst main V\l/af_er trar?sferxfpbggy lﬁlﬁg’], 'Iﬂg_%d
transferred toCEReVRIYRRPERTSPBA T Bnpdrsinate dAegthatihayrmm Procpeping
included in thanfieyrth processing unit section 4 therefromby the sane
operation. Predeterm._ned er re ul ati on pr.ocessi at 23' G, for
exanpl e1%is 20 perfg;:;c dzbg‘gg8 I?iééJCO%%Et At q’@éul(ﬁ‘t%ﬁgdfrﬁms( §‘% .t{"ﬁhen

t he tenperat ur ¢heegalaproeepsaagssnig;i s conpl eted, the shutter 43 shown in
FIG 17 opens, and e IS Hdansfer tg:the i td it
(com) i ncl uded i n tﬁ'eﬁf'iw?%t{%rv%fic&e{ e ucﬁif?%géc?%%ﬂ ifi‘?‘?%é%n%géragf& 5_8?esi st
sol ution coati fgeprodessingtiseubgtiatherassisstingbapbag agnist acCoTRingwhen
the wafer Wischransf enied bRpadRAht 07 kreedi-akehy ahovactibe,cup CP, the
pins 148 first ascend and then descend after_receiving the water. W and the

waf er WPBs nounted §FC-héSspFna chtlagnalde 3 dad/ e iRk ddie flovWnezzl e
135 whi ch has baencwekhi agrat the nozzle waiting section noves to a
position above the ter, of the fer, Wshp in Fl 17 by.the.nmechani sns
of the nozzle scan gﬁ%l%é éﬁdat%(\é\ﬁarﬂ?ﬁécr%} S A S%qwelrngt ﬁ@%&&&&@ m ned

resi st sol utiothiescapphi edrtto the center 35 of the wafer W the wafer Wis
rotated at 100 pm t gr3009nPpehy, b8 dbhy ¢ B0LaL1L4RingARM! BEHIAY! !
the resist solution is conpleted %/.spreagl ng the resist solltion~over t
entire 20:;:, :closing omaragper (gf Linet wafesratidy) eémhutirps arseeding
Subsequently, thetsbupt-ekehbbiat,ehiheopre-baking unit (PAB) in the fourth
processing unit section 4 qpens, .and the mddle arm7b on which the wafer
Wis nounted noves FRCS e V- @i FeCOTER £6Ta SFB<PLPdRYi MAsdPREELFIaBFe t he
t enper at ur e r eglbatingn opedatiansfar spkahe bdbeas tiown oifn thleGsh22Aers
Thereafter, as_sh .in ElLG_,22B, the ascending _and descending pins 84
ascend, and thg%ﬁ/%%grmﬁ/ ité) r%l&n E SER % ﬁgvﬁpﬁé.%nThe mddle arm7b is then
put back5in its FIG. 29 is a horizontal sectional view of a thermal

he

processing unit according to a second embodiment of the
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 embodiment of the
present invention;

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

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

temperature regulation and -heat processing unit group in

b



10 original position, the shutter 76b closes, and as shown in FIG 22C, the
ascending and descendi ng pins 84 descend, whereby the wafer Wis nounted on
the tE&nperature regulation and transfer plate 71 (S9). As shown in FIG
23A, the tenperature regulation and 15 transfer plate 71 on which the wafer
Wis nmounted noves to the back side to a %osition directly above the hot
pl ate 86. Thereafter, as shown in FIG 23 ,3 the pins 85 ascend, the wafer W

is mounted on the pins. Subsequently, the tenperature regulation and
transfer plateFZE i Slpdts BesE12@ech dlianmranyidaligysesiitdron, and as shown in

Pl at e 86 1o Under o B edet o 1 feq Socet hont: o abeb s e (PAB(GI0) . Ae.
pl ate o undergo predeterni ned .second heat, processing : a

result, a remai" M HG SGI T 9% FPHYSHINE BEtihgTF idM ok HeS waf er W
by evapor ati ngse2% idinteey afllvegpreedetdEmaaddhieat processing by the heat
processi pg device Hi.s C l.et ed, oQperati.ons r.everse t.o t oper ations
shown byEFI G 23A toEl]?—EI'G%@Z)ﬁ ar éoep%ﬁeézrtr%evae. Vo dEM ?:%t%ec'tv‘v’é‘\‘cetruﬁﬁi s
returned to theff eotragisferwdeve aeount ed onto the tenperature regul ation
and transfer plate 3Go/13fnQm ; rature .

regul ati on and transfer devi cebg%n%e‘?%?lé%tl?%e@? %ggflér%rggrga%aéu?gleraetdﬁ}gati on
and transfer défdcdenpesadsireo nege latdnn sindeeagsing negulati ng t he
tenperature of the lyaafedmaken Yécfobn8Xapple sRbwBPOWRE U ructure of
(tenmperature-r ulﬂlng_[nt he wafer W (S11). 35 Consequently, a processing
period &F time“FFomhd: gpra&?ﬁstﬁf%r WP atidrte e ilostE seinst okEissi ng
can be reducedshblwer ély Filgpr @\6i;ng, t hroughput . .i.... - 52 The wafer W
is then taken out of e tenperature.regul ati on .and, transfer device C by
the second main waf grﬁ{]'r gtr?sggrab%%f/gﬁngy BheY T TR g{hﬁ S THe of
oper ati ons explkaemped afyreedegudf tEnG me2Aand sp2C, and transferred to 5 the
fil mthickness inspegld ofgdevice; 119 ; : per | J . hrough
the wi ndow 38a of the door 38 g%%)wn%ll%lagf%&%ﬁﬂséfngq:gbgggeﬂf%;&%&neé@%ﬁqgm

t hi ckned8 i nspBEPFERSART SYBSEFafe coOFqa nex pos ar & iftdc embiodd reme dr fudrared
there (S12), tpeewaher iWiestdehi.vered to the ascending and 10 descendi ng

pi ns 84 of the terrp%rI turé§ regul ation gnd transfer device Cin the fifth
processing unit section b§ ¢ e T IAENRENCRE &SR3 DSAF Srvad@rtimen
transferred frpmptkesingeskatensetbwan itd FC81L3B ;0 t he al i gner not
illustrated (S15) b he ry tyansfer pody 27..1n this case, the wafer
Wis soneti rres'storéétbi'nél‘ hjésbabf & coglsaslet%tlewB aFSﬁp%?%??I]@‘%Z]TJﬁ?GeAB i ng
deliver?2fg to £ReFali-gA@r. Thereafter, predeterm ned tenperature regul ation
processing is perfomyed by ithg i ghREGCLLOD  HEE, il nit
(CPL) 130 in the interface lsectgimon 14e§é14§7 .ngﬂﬁéggﬁgraeﬁsﬁ?%%%o%qn%

t hi ckness i nspBEPFERSABYI E¥STEEMaaGRPE LG I & st erPpdinepécifoshisy t he
naked eye but pkeeenkchdaseapioni;nspecti on by neans of inspection equipnent,
and perforns cont am’F?%ti%l isqs Ecti n_f.or B?rticles and the |ike, surface

i nspection, and the ke~ i h° atdititn VEE" PEntBS 197 G S8G ASYELOPIRI | n
this re3pect, bPhnepeetiopg sRytea pooivar medFIaGi.t all;y aindst ead of bei ng
performed for all theowajgr ) : X cessing. s -co eted,
the wafer Wi s_trans?erre Jts'%vét( ﬁeé%{ot&g{n-aglngg%% gagéﬁiﬁgoﬁ%?ﬁh? I;E%)rg) 01i3
included in thétf FEER PPecessing unit section G5 through the interface

section 14 by the patgi1baapsberiBed¥n2ss thbSerbPeiled EABSiRLARPEr ations

simlar to the operatiagns explained in 0 : € . ) _

transferred fromt hgrﬁgf‘&r r SREPELTSEYY oF thet REcpempeiavans ioagwiati on

and 35 30ansfebedexptaific@She)owt HeBIt afsienhced tbr @met kg atemper.at ure

regul ati on and tran?&g'r Qe\éioc%i[g tg t he tdhermal pr%%)essi ng.device H while

the tenperature of the wafer o2, 8re diagdans Shguiing ISt%edF® o

under go heat p#brusting oy & babsherntrsl pproeesshoggEpieat aeud Jdduydt heabi ng)

(S17) . The wafgr LS4 sfer i ej at t .a.predeterm ned

t enperat ure bygﬁhgwgéléég?uég Fflgg a%%%rl]pa%rg\g?frigns ér%q:c’a' iR ptl%n
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



5 device C (S18), and taken out by the second nmain wafer transfer body 17
in thes second main wafer transfer section A2. Subsequently, the wafer Wis
subj eGtiad to predeterm ned tenperature regul ation processing, for 10
exanpl e, at 23C in the high-precision tenperature regulating unit (CPL)
included in the fifth processing unit section G5 ( fourth tenperature
regulation) ( S19 ) , and then transfefred4o the devel opi ng unit (DEV)
i ncluded in the second processing unit section & by the main wafer
transfer 15 bodpfErs & @sdepgsteaseisngopbecesstagsed pée welet O:pm@tte
sol ution (S20) crR,nakhhsusleyel i REV);

eV el ORI difirfe 6 de“@ﬁ@o%ﬁ? %Béﬁ% %%P%E&F%%rst

transferred to %éﬂgom tion i mredi ately above t
ascend and t heeSEERYIRFEE F@EléFVPﬁt}CFﬁé W%Welcnw/@wﬂ OtﬂnehamﬁeﬂNl s

mount ed on t he cspisretafaucR, M%r@&sﬁw&alﬁ@%ﬁdumﬁwwﬁ'ﬁ' €a11§§u1¥‘)m ﬁtjlas
been vva|§| ng at 4 \t]‘g)grnozzle WaIL}I tl% noves to a position above t

periphery of the FHeRIRFTHE, IRF edefirtriheds and
t he gui de rail $rogess\iling e?drhethmfsamﬂdldrﬂitﬂﬁdlelwt@ferﬁ a ethe T8f @xanpl e, at

| Orpmto 100 4 h le 135 fromth
per Lpher'y of | RS a8, "W ot ReBap REOTBRe OBt Folyt G174 b predc o med

devel opi ng sol GfoRn dngerfacredepyioheléehor i fegalviny czmca)fsermijatg ahe 30

The wafer Wi SSEthdnrd%ﬂ&fo%ws@eE%tﬂ}%n%%% Ragiggné'i“ ncﬁf@ﬁ@ué nel ”d din
t he fou&bh proceSS| %dgnlt section S op era S

sinilar*fo thePdp é{rl FEIeesi hed the QQ’OF@S@ILﬁgaﬁdlaSJ.l@II dQS_’EB?e t he waf er
Wis transferredttfemranltllyecmnecw@fder transfer body 17 to the 35 tenperature

regul ati on and transfe vice (S21), then . transferred fromthe
t enperature regqul atl%I)nEa%% F&é‘rg@e%st%ﬁ%é%c%&%elf-%%| for ceaasiling
device Hto un ewgﬁehe@tssettes CR &de nmmn:e-—sﬁhnga Ryt niehent dve el HlceGessi g

d H (f t tr ansf whi |
emperatur e of the naler W E K5 K0 PeGUISTSU 0e 81 SR A it ing

t enper atdre, f&f eﬁagﬁl é’lt@OE%VeFﬁéVS W@lfser &tranefleegploattlsorfa@ﬁdlgt rcavest er

device C (S23 brocaedihbi sthiient akerigut b i ransfer
body 16 in the f| r?)LeLFma?n waf rntransfler se%t?’%ﬁegl{if%n EQ wﬁégt 22

processi ng, t hE°Wa Wi Eh‘ﬁe teTCEIN Sk A aoenenned fogrs s tsresd ditdeni ned
period of timeX-Adractésult antihénr ebestiii@cswehl o¢ dweh@edeye! Qi RGd S
cured, and che r n roved. T Wis then transferred
to the spare sgggglrlsnﬁtghggghgfgd%%reog’gggfrnﬁaﬁﬁ $t§egﬁl 4@ égdweeﬁéoeal n

waf er t2@nsferSBéagtigedmdoees tromebs cd kachassethe WaR&f dahe ok Gasgett e

t at 10 b 2 th
anuni for ity and the. 11 ‘éﬁ%‘%%ﬁ'feg"?é?‘%ﬁ%?ﬁééxe@nééseﬁgéisﬁié%‘%ﬁiséﬁ”g

macr oscopi cal | §Ob§et L %a%d—’%fé:%yl%a s-dfreceen s e ¢o gepeaticess

devi ce whi ch |soneherhhmspfa&@§sbﬁé Byoviflednonst hg si;de 0
cassette 20 stﬁgégnsé eforg t he fgr VvlsnrefurnggaeEd g caggg?te CR of
d

the cassette statron 10° PH* ﬁ??Fbﬁnt B3t REXUFEHESS] dnnBd53edpi ¢ iers

i nspect2on, pavihéeh délécbs ééserlﬂedellaperigasl Eheww 8hhr1c. 3.

regi stration/overl agsag ke may be inspected. Suc

mecr oscopi ¢ i nspect i on ﬁ%?g%n may be g dyo%‘?(%ﬁldbgpsgd:aﬁotrbti&r'o?hﬁde
fromthe back ShHBARTeRs Thrgamtis §1eattuon @3, arfamtiberplcasednignghde the

cassette statigacdd A@4exgh§| e \Y; e ansferred whil e
the tenperature %f ?rkllg ¥va er Vé!l gl?gg roE%gs!‘ﬁnﬁ%d{lg%{\él gec tlgr § fhE f

first heating {FSBR§eC ettt atsian )10, su@@ Ehlthehbatkngf

(S17), 3nd t hethouphateais n(g}{e‘szl%bervvgga@byntﬁggtepper TR eﬁleglel ﬂé&ﬁ”
processi ng tlnge# thhe se ond t rrperature regul atlon (

tenperature regu |onr( Ihélf BEr K At erdtuFEanegerasrehian (
S19 ) as the fb¢|mmwmgds@epstweﬂnbEheedmrfa pt s NG OMhNE set bl oHoBRUL .

The thermal pr&&&SéhggfgﬂfﬁhS&f&é&&élS§ 19; 0 &aeh hayg As will be

described later, the first main wafer transfer section Al

35 is placed so that a first main wafer transfer body 16 can
selectively get access to a first processing unit section

Gl, the third processing unit section G3, the fourth



- 55 ten-tiered structure, the coating processing unit sections Gl and &
each haye five-tiered structure, and noreover, the processing unit sections
Gl to (B are arranged to surround the first nmain wafer transfer section Al
and the' second nmain wafer transfer section A2, which enables to a | arge
nunber of substrates to be processed qyicggy and enables to the main wafer
transfer bodies 16 and 17 to get access t0 respective units efficiently,

| eading to contributipn to .an increase in throug@ ut. 10 Heat processing is
performed by tHECTRETFHRY UidceesthoR Gévi 06 tHeT 55¢ he A BRPEFAFFIE YaE%T ati on
and transfer devagsef&-feosribe MR Asvaf eecbhanshen boghefedbs888idd. idn

ot her words, thj(_,ao_\tfiagg rbaééjreee ofthth W‘%ft%r ¥V|cs gl way's .r%ai nt}i.ned gt a

pr edet er mi ned ]i)errpera ure %y 1 he' éMpératbr 8- T8 %%%UW%JI' ST ATt PAndFRr

devi ce C bef orehehkl peh frroeessind ekt grdriessiGly. addntbe aedphflenaige in
processing st af, C v, 4 4 ro i DO.L] i | xed,
and the herng$§£%g32¥§§%f§ﬁé¥%% é?yvééﬁ“%ﬁ@gﬁ%%}%Céﬁgéﬁrgtﬁg%gggeﬁ%iﬁg can
be fixed. 20 AsaEaBwransiEndrody iheanafdacdiivied ¥ eghlaaciess 9 st eareedi ces

Cl, C2, and C gr&cpsaced hetwesd-thenheati pdedeyiieer brobbksand LASe!ike in
the thermal processing aysten1 rgge55|n unit sections G3 to and t he

coating systen?prbteRsFhg bRftZ3EERi BReCeEsang WRItwherebynt Fe- t REr FRE 25

i nfluence of thekdeating devices H HH, and the like on the coating system
processjnhg unit section a an _be held tq m_ni_my anwhjl e, the
portioﬁg?betmeen thgogﬁﬁﬁg%afggef%%% BYCSRR TS AL & E a§%§ ?ﬁgkhe
processi ng unipackcefonkel3ditdttvats wagesutranatied bgcthensairoandi ng
menbers 44 and;4desioMhEhePY (RS) ety ' t cessing units
and the transf%r gzé?lons caane)p?%geﬁ?%dgéggb?%gﬁ?hggngﬁgéggﬁdin

nmenbers 44 andPBacesssIshbwRhenwefer W anflehgapingi ynpeevidBl bédweer each

of the 35 surrpuading FERALES SeAdy Offdhafdnisle ,aRG SaEAAEBBEE WBEGH in
transfer_sections and , .and each _of the processing units mhereb¥
vibratith causetbys - t & GAiINE AT iR M SREFGE OF the interggr o

transfer sectiohs Alstaan, A>byd exaablle, aBRE i eftéQahbe qFf ateShbng WAFES,

resulting in c i erf orman of_.t her Locessin tin

pr ocessi ng. hbg%%§%$%g§%ﬁ§$}%n8@%55&?@? gghﬁg%gpu?%%t%n@ﬁﬂuﬁﬂgﬁ?§85t%%ntrol
in the substraleapiogeysing(dppatadubas drbvebeterpl ainedtwiehsoefereace to
FIG 24 to Fl Ge28andbb1 & Zéhe aiaheSURPRI ¥nShamsy %ajsp%ﬂfoég?ﬁgﬂﬂgeé‘l@oar €

provi ded at the Uﬁger portions of the cassette station , processi ng
stati or@2, anBU¥HBST iG¥ude asBerhaRisy 10F ragd@ting Fheahemperakrsew t h

a dust proof fencthenwafer wxamplwerihRA-4ildBIgndOLwEH2, 12nded03 are
attached to the | ower f?ces of the aig sugpl chanber s 103, %2a, %nd l4a.
Down flowing cFBaRCHIYSr¥ SUBRFIRE PROV B eeéEEwP?Fng?so 0162 eanl 103
of the air supphg ahairsrect ot hibkevsiaod i1ds akb ah0intPecandnldecandnf Fons
down fromthes j | h respeciive.p ssing. uni shown
RG24 andPpres S8R Vnf SHRELRCLR CETRCELLYECPEERERELA% LY bF  BRe

af oresa@® duct¥aBeraidaBe phachd dfr ebei backf ofhehar sewsnfupaandyaien t he

first and secopdapipeLssddg sz Seehlopsr Glnapdl G i bRl (wrd exhagssed
from an exhaust, duct 100,(Se§ FIG 25 o0 an ynder exhaust, port 125 through

fans 106 provi teg SR IRt Re¥ige Yheredrbe fi sprsechi® uld 1Ml hiers.
processi ng uni Inssnid ease@3 thethal dprodSsexbpusiied aromntiengxdausthport
75d to the un écgﬁg?%%y Bgrt éZS t hr ough Ehe fkom“$a1@.75 25.ang tge f ans
87a and 87b (SE&“FI T) 2 CASRS G " RFG- T 2B PR I%E- 197 ¢ ahltSsBEoMd
mai n wed®r trabsfeheskatkon theahilrdl maanrwafeexhaassfdrf seattbas Mhder

L

and the inspection device . oor
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



30 38, and exhausted to the exhaust port 125. The rotation speed of all the
aforegsaid fans 106, 87a, 87b, and 36 is controlled by the control section 8
|nd|v-d ally at each unit. In each unit of the coating systemunit sections
(GL 35 and Q) , the fan filter unit F is attached on the top thereof,

and a sensor S for neasuring the atnnsphegic pressure, tenperature, and
hum dity is provided. The fan filter unit -~ 57 F has, for exanple, a
ULPA filter and a small-sized fan. Meanwhile, in each unit of the third to
fifth processi PROWhRE1B@cHIdgHS (EPI)oeash foe pewhowemmnest Brprevedad, and

al so in each ofothenéiwsteand sggand %emswE@ﬁpggaeﬁ§@r ceng@ehi,ons Al and
A2, the sensor s is,provided SI Iar'rl) Det ectiion results by the aforesaid

sensors S are SERESbLPR&dntFES) S]EEPP%rf" gie Aé’(%rydﬁﬁ@tf-{?}nt% SBroressid
structure, congermimghatwas@hearahqiasbuleg zonid ehe meh:en lameapheahefer

pressure.in rs nd second SSi unit Secti Gﬂ and GQ IS
control led t 0%5&2&('; erc—t’l e}'in;:terat‘?i %fe uqtga ne s&do o(%#%i na\f/gf’eF
transfer sect|@m@mm&eanﬁematamnedh%ernthttpﬁ|ﬁnImr@ﬁacesﬁnngdantalégctlons
G to &b) for exanpl e bé’l'h@ iR f Gl Re 1B SO %B:l g?.gietdh% a

at nospheric pressure in coatin systemunit secfio &

hi gher than th@Parf %P@p?heﬁﬁéﬂhpﬂéb AQUEFS Brcaresting tnafistertipst em

that is., by pesfofds réQ{&\‘?f@ﬂ'é' ¥ sRLSSKUKQ gﬁriftrsol(pggwb@a/@n #0al iFBdrth
pr ocessi ng in the COﬁtl ng systemunits which need limtation on _particles

most cafl be pefPorHRd RIS TR dd 20PprebPEAng. UALES hAR) 5 dthbeing

af oresai d struatsieeoncﬂhehermspb%cessﬁﬁgsuﬁet tfeia‘pgéatfummgndebum dity in
each unit int j f n nit sctionsGl and the
B S bELkElah sk A Rea61ab00, ML, A88EL 208 48 CBactnd

Pl D-control | edeh@di biidhabkgsiahenebymescht processileg icanubit pelElor aee i n
the optinmum enyjr QueR &S UL LADE Bet 03 RLOGEERE NG Tn xun' Fur MAESAYEE, When

%%*é
the door 38 is,opened at the tinme of naintenance of first ang second
mai n weker trahdfehe3biieltpPrAseagingdunzt Fﬁétaﬁﬁuﬁﬁloifoél exA"Rile to be

supplied into @bétiaﬁpaguiesmkm@suﬂtgo ebpandaahlathg pBERaWah@kmal
transfer sections Al and i ncreased ba ed on a conman fromthe

control secti oﬂr%cefﬁé?%wlﬁtnﬁ?ﬁé’sqr THAGPRBE ARG Pk Sar Ehawager
result, the oceurhiobeha$ 3bdpagdnel expatutrbe hnﬂehmf_:;hnfﬁlret:&@ab@e can be
inhibited I n h r| ssure nt r gl

at nospheric presﬂﬁgfétgg? PeéuigF%gD§§2? ?EPEZ 3 ESt(rfg eexamp& )

- 58 pr@cessi hicupPafrensthy hep be pnderased vvhen t he panel 40 at the

back in FIG 1 is repoyed, or, opgBed; angd 5keé@g51h5 M%Ehsgéw‘iﬁoﬁ b@naiﬂ(a' ch
operates only at the tipe of naintenance )ép.ﬁn ﬁr )V} separ at el
t

t her eby i ncr eaSk® FEHNARRHHING pressaee ¢ ¥ I HSRIERE M1 6h
substrate proces&éenph apavatdisebltion 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 Gl
and the cassette station 10, and between the second

30 processing unit section G2 and the interface section 14.

"Moreover, ducts 31 and 32 for supplying clean air from an
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

i



Furthernore, as shown ~in FIG 1, the tenperature regulation system devices
Cl, GZp and C are placed between the heating devices H HH, and the like in
the thetmal 10 processi ng system processing unit sections G3 to G5 and the
coating system processing unit sections GL and &, whereby the therna
‘influence of the heating devices H HH, ang the |like on the coating system
processi ng units Gl and & can be held to a mninmum Therefore, tenperature
control in th [ unjy ct.i.ons a n be
per f or med pre &Qé% Eyfé { prgggég n%’%@p%ba uss% ggugﬁoaﬁ in
FIG 27, in ea@h:u]mpfr" |ﬁorr@<amw1remlthpﬂe@céssnﬁg Syt any i it 55 dEOIONENG3 t 0
G5, opening angwglﬁéwamcgaéﬁmglénpééf@m@@ 20,88 f%@ &M%ﬁ{ln&n gnopeni ng

75a is opened by the shutter 76a, another opening osed t he
shutter 76b. THRSIT@RERCHHPR Fiminrdes tg EéeﬁﬁﬁFé’cﬁﬁ%#%@fc beber

envi ronnent onabaie Hides cECEAEEs8aENa 1A 1 Fart fer & ff%trd \tﬁ%ybélaumeIﬁ and
processi ng environnent .can be tg{al nt ai ngd 25 satjsfactori

the substrate Processithy AppRratus S EoNaPEIGE 118 EP&E %éltjo?féﬁ'% &a'ﬁﬁ'

cl osi ng cont r odpisneertgpeaeprsoes hahg wneht & hef opeakagp D, oﬁeee]:dapm@t in

t he sol ution e j.t_sect e the shutter
30 43, the opzlk]&?]g%és/ %%}) g}g%%’eoﬁzcieéar%;]&sum?%de ?ﬁtkﬁﬁel%ng prgceglsrll%
systemunit sell¢otsaigRrae b orasdstt stdesion thetyuailbleeoneons Glrmasd G2
are clogpd by ghecthhbensniba aaﬂiﬂmﬁﬁtegaﬂé@%@rehteyre@{'s@t:@a%%gr@n i ch

exerts a bad influence on processing no Jonger flows into the thérml 35
processi ng systeAf unitt frofeER&E2RdruEP ot 3eppthe SRstisth GrREing, unit at
Furthernore, tthe Isysd:emiald, ovatt he iLmeadiiiie tbnp 5ot atiwrtsuppl ¥ p}%@i" ces
58 end 59 inside the chem cal - 59 chanbers (CHVM 26 and 27 to

regul at ed, the\;]e%y i ﬂ?%?ﬁ?%ﬁythe tenperature of the processing sol ution
to be suppl i ed to tfkecobserp sy StiemtptocEstimgprunidss i@ andt@Retbians
sui t abl.e. st at I ou t t C i ng
systemjgsrocesg?ln éou?ﬁ% %gﬁ %dﬁé)éjg%%%te a?&rf?gge%}h&e%%%a i hgg gr ?QE}G 29
shows a t her nallpr ddesReniPeral addendimgiEd) 4 29econel iavbedithom doricae

present inventipg ca&ﬂgetf@n&m %@tm&ﬁn@énaxlfﬂ@esm CAMRAPANISh 28 HAQSE 1N
FIG 11 and 10& be om In this thermal processing unit

G', a tenperat rés‘?%gm%tl%b %Itev?}&% @Ck of | bhe tRApeP St the Thabher 12

pr ocgssu ng gevjf@ad.ﬂé,clf&nﬂtblfﬂ@e meg:tmtl afmef b&LtldSQ)é aau@towpm?aﬁdnglflgalce HH
are di spose or e i nea ro ont the left side
in Fl GZD(QQ) in ordeégﬁr!rjli'éef &é’weﬁg E%\%F%gog?ngh Tfﬁégi'gtaﬁgﬁﬁlcoBfio%Jé%%?ﬁ@lH%w ces
LH and HH are wiit everitionms Wl anke@Ri nghemipel athamhers (WMt BE shduzTure

thereof, simlarly,10.158 é%ﬂ%ln%ﬁ?&@ﬁ%l{gmgeg@@e "é;?%%%yﬂ?n %St

enbodi rrent a | owtenperature | at e
Iovv-terrperat ur%f?ﬁ%ﬂ"%‘li PFocessing selieéonHanthe h@—’%?gﬁsvéﬁpéﬁa’éure hot

- plate 112 is pé@c\!tﬂ@ﬂsl@lt@ﬁ—‘d%ghai@ cal8eq LogpaBtipEPgessi ng device HH

respectively, with insul atin terial provided |nthe
cyl i ndréal supportl%f’lg gg’iﬁag Y. Uﬁaef‘n‘fﬁgrgtgg Sonfrol’ 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
- 1s 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 rotatakle in the f#-direction so as to get access to

35 the fifth processing unit section G5. Furthermore, as shown

in FIG. 1, a plurality of high-precision temperature

regulating units (CPL) are positioned at the back of the

b



25 supporting body 88, the three pins 85 for delivering the wafer Ware
placed_to be ascendabl e and descendabl e by the drive device 82. The three
pi ns 8/\are pl aced while being retracted into through-holes 111la and 112b
formedin the hot plate 111 and 112 respectively. Meanwhile, the 30
tenperature regul ating device C1' is the sane as the tenperature regul ating
device in the tenperature regul ating unit 36TCPy of the first enbodi ment,

for exanple, and Peltier elenents or cooling water is used as a terrperature
regul ati ng mechaieshacdssentbonhl &i desl, of ot hexangriper ahayearegw:taﬁjmuevi ce
C1" , the |l ow re t t

hi gh-t enper at uﬁzgg{l%e%%deprggégz%fn%f g\%?l?e Hﬂ‘é&k% It"aalegﬂgo g’%ﬁ) aFE9% 118
are laid in théoxﬁﬁneﬁéctﬁeé\@er&ﬁ@rﬁhéegﬁﬂﬁ—aérmglmh@ pICRE)ded so as to be

novabl e al ong the gujede I aihleSst+8chura gEi Mﬁed§¥f§€ Iﬁb@f 'v\}a{ﬂ@ it £ he .
sub-arm 115 has a pair f hands 115a and 115a. The, t her mal processing unit

G3' is aPrangedSFiriPRePdafts HBRMAFIRSCE#eS Hrh RS HP Uikl Rerensiced o &5

inthe first ewtimth mefierence i Ficase, dohemanalo 401atibbatrhagk ,oknkhe
processing sta;s %2 in FIG. 1 is m)ved to the bagk ,side so as to fit the

si ze of the therma pFe8s SRAGEURTFRTES ST £ A Cohtdersts SERST &5 FiiSof
this thernal plfoc.‘e@smngnumarfe@ tralrlmfeshlstetmo?ﬁ IMpenrs\d atthd hgheri ddl e arm

7b (or the |°V‘%5cp§5%%€)caﬁmgft\l?te§%off' ltttré% second main wafer transfer

body A1 or A2 noves In a position inmedi ately above the
tenperatfre regul at ity Fdévi de Che H@Bmh@fﬁcmrhif%cs%@mdﬂnglsm ns 127

in the tenperaguteonegedabi g ML 4¢lanass by @@daEEQCH@E{eEo\%é $yunt ed
on the pins 12z at _a_positiqgn hi %her t han the sub-arm 115. Thereafter, the
|

mddle arm 7b -8 BRE"HEALBR CrOFfs o8 ithen&RHosiiticoRt &he tcﬁé‘léll%t‘ltler arg!

cl oses. At thighei Ifelusttneaﬁﬂozstml’f- ahanchl rigs4 pegid ltﬁ@&ib&ﬂ 318h£re omltted

| ow-t enper at ure_t I device LH.si de SO t he
novenent of thgnnffa%n% tg?%?ll ;‘%}e xgﬁfafgtl?ﬁl Js%%r % d on
t he | owdbenper étw@d@‘ﬁe}&mllm doegsidngndelvé cbodH3S de nhatESact@eas ptoslttheon
above the tenpepAbyYlénl SN A0 128, NI Ll +oThRL 3068 '}glhe@af‘%cil

descendi ng pins_127 descend whi'l e the wa ereon % he
wafer Wis del 198r2Ratdiq HESARSA0R Ge5.CPhbLE ik Ahe caBevint s aoedei ved

t he waf er Wmmaintvﬁaﬂé}_etQ&@ﬂéf&'}:@eé@léﬂ@QXthrlf'é’BbQangam Il Yowd g paf er
30 Wis nounted ]gage hot &_L_?aea 111 and, 112 of the |low tenperature

t her mal pr oces%‘f1 FiEePE HRESREGE ST atdthad Hnrghl permRArach
t her mal 2pr ocessndg fevecénHEhenchhénst ép abt ehanexkchyst ke wheerknrisicle t he

A rerding and Seadsrdihablns | ARl a0 ALORERE TS DEAL REACE e TN, 3D

After the predeterm ne rocessi ng
processi ng devPeélfkons %@mbllaétb e wafemilf b3 Aliisramaceliron/ thes e fpemsat ure

regul ating devhegcessing: unltGéec@.lLonb 1t Qf?tﬁu? We%%%%saqg;e@oﬁbed gn a
tenperature regglatln plate 122 to under etermnedte eratur
regul ati on pr otBSEPAF the side windows 4la are prov1ded 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



In this enbodi ment, specially, thermal processing with 5 different
tenperatures and tenperature regul ation processing can be perforned
continudusly, thereby raising throughput. If the tenperature regul ating
device C1', the | owenperature thermal processing device LH and the highlO
tenperature t hermal processing device HH gre properly partitioned by

shiel ding plates, tenperature control in ch device can be performed nore

precisely. FIG 30 shows a substrate processing apparatus according to a
third enbodi neAfaoprenal$e eseried mﬁeﬁgﬁﬁacksngﬁg hi sT&s (s rsrerfrémpm%éegsi ng
appar at us 150, nbhecsecore taRiiBaWiak ek 80Shete $k1MRAZJ Rehefedirst
enbodi nent is nodified, and coating system processing unit section &' is

added. Except Fﬁ’??eﬁ&li’fﬁ W REO¥Er dOfure is the same as in the first
enbodi ment. The progessney 4ni ta seetxrownd@:&g lﬂm}:ﬁrfﬂsm Stha2Q ngoahieng afd t

(COr) and a develo |n uni_t DEV! h t mai,n waf er_.trans er body 16
(17) itsgl in 'EQ“ tu% Wafegx S P Pgs}él E“(SBH\ (4 l)S 8 ﬁ{g %% % he
first enbodi rremoscwe@nn@torm\seomrdlmetw diivec ipeminias &7t winod igech ity ansf er
section A3 accendiing t4(1 tla?l thle r?’ﬁ@&%‘r“‘%‘?ﬁe s%% %h %c%s@qlngr Js%%tzl%

provided so as to pérmt di rectional novenent Y-axi s
novabl e al ong £ReCpofe %Bd$ Wite a sreldapagi nebfoBrexamrile hd A \Pﬁé?fcé“r

transfer body thel sadht %ff%(if tteaa%f@&ve@celaﬂrpm the)Y-axis pole. This
makes it possible tq trgta er substr vvhr ch ,30 0?2 not be rocessed in
[ Ib%%‘;

the firdP and secondtch %%toérﬁ: |“Ff‘g}nuWF‘ Eelckd st d® to

the processi ngauni fosectfiao G& fhy cheltli&llfll\t@f Etthd riansidy dredysulke,in the
third main vvaf%r trans:fer sect, on %Il o sub ggstrates to
es ar

S0 r subslp 55°BP526488d N the

pr edet er m ned coari ng pr FocesE) ng,
fourth and fiftheseodessi 3¢ disi t coptrobhsdFyante@E@ntAgratedsgbtntrol
throughput is isaRrqweds Nextle radfoynth embodinent of the present invention
Wil - 62 be explained with reference to FIG 31 to FIG 38. FIG 31 to
FIG 34l&re di agr am@SsiibWiig 18 EdGti Ag2BAdT Heve? opl ot Pravk &xsliey By ft%ém

accor di ng }:?Ga@%%@é@dbﬂieébcﬁf ofheh@re%?@t dégvaré if¥bortd Grovledssiry pjrfﬁrt
Vi ew, an 1S a VI eW. 1S a ecti ona VI ew n
Lo The iy erta Aes &3 It aet@e Saindd adoct RnGTe Vi SR e
area havi ng t eppédrat B3¢ rae@rallat iodin porldegss sy aumﬂ t@ 2k&: |arttI%IdJied31 is
secti oned al ong [t t c¥1 Ny ugbcé:‘r e]nd A?S,) | 4 El % low V\Hr Sdr{'r

coating and devel pi g processrn System as SR SME
cassett@0. st aticat iz afsoﬁhtor@nsmer’frﬁGng Ta @ingr @n tenddfess dreldxdifplleirmb

wafers Wper casgettechl 85ideUWddns fi0mtQ e Okl den] E'ﬁé’%ﬁﬁ%;}é"%l
coating and devel o gr ng processi ng system 201 and, carrying the wafer

Cinto/out of th@Casdet feSERPPArEPRIEIPR by Odlt ﬁ@@&ﬂaﬂdﬁwéégrltﬁaﬂﬁﬁﬁf
various kinds ®fodyr acessi agnnebtedeasht]herveeti@ar.n agipe asetery nekh a

processing for fers one b oat and devel opi ng. ssi ng
steps are mult P 651 F gmPa4 L RO eé%r ngu g‘tei B9 50438 8B @%&’E%ent
to the fbBrst progedsHIy §t,aa|fdran@@dpcbramog @habrpms&vic&reds&n‘ehetsru,@qme as

the first Statp S e 5300 481 éﬂ{ieéﬁé‘cﬁ & F%’}t%%gﬁ Weh iéﬁ%‘f{&éﬂé “%r{ed"aggh iy

Wfromto an a er (not ustrate spose jace
processi ng st atiidh Zoeearas i3eedgroan cl@hmtthad:hecmlremg ¥ oc88si Agwsie

appl yi ng an antjyafdedd % fddriﬁe%ﬂ:daéﬁ HEeH Sotdr ifd Mkt hey wof &f Wiwe
mainly perfornmed in'th qj{ E Qqsslng station 203, and devel opi ’t%c
processi ng of Fr?éoéxﬁo’gjéﬁe RIS Of et R MAE £ A E%éoe@eeﬁda& i ng
station3g04. | mpulleycassaet afetratsaﬁzd ﬂaz,tlaapl bedlti tritlk omashenlien 3 are
nounted in a | | ne |lrg: tlhele i reecél on th X q_ttkéom di rect an |rna Fl 31)
at the positi onNS 5ot o] ecttons a5 élac set F Abtmt |"Y1ag Fabts Wi th
respective trafisfdar 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



ports for the wafer Wfacing the processing station 203 side. A wafer
transfer body 211 novable in the direction of 35 arrangenment of the
casse't 2s C (the X-direction) and in the direction of arrangenent of the
waf ers Whoused in the wafer cassette CR (the Z-direction; vertical
direction) can - 63 freely nove al ong transfer path 212 and

sel ectively get access to each of the cass ttes C. This wafer transfer body
211 is also structured to be able,to rotate in the 8-direction so as to get
access to 5 a f%n%E?aFHPBOFégBP&tFSH froceR st RbREHRY TTPL46 2Bkchifigach of
Li rst heatidng aotatebper ahutllee regatabcenopr 06 esshidc téd tito 2HAamnek otrhgof i (VjSt
heating and te e regul ati on process nit group _2l4a as a secon
processi ng uni P-B%rg%%él n heé”i‘lﬁaras]i1 %r g%as?ﬁ r%‘é;tpé’tri HZ%:? \l}aﬁllilﬁ i PRSBe
descri bed 10 | endrof Ashséevarns T, ,G731aadd7El & Bed ntd hédf ubper end
processing statko 0 Py cessing unit groups for perform ng

sol uti oné]proceégl Eﬁg gﬁtgglﬁbeipgct |8on filmcoating unit (BARC} group 213a
and a resist film cBaGi-n§ imiat frorF Giowpflshe18sinma frovirded fatr bhdy

front. In the aptid ehlesthoa §i brft;CO@t' %r&!ﬂéal( )rargr%’%x%léétached
performng coafing

antlreflectlonfllmcoatéﬁvgé)ofg %% 216 for

processing for® HRO W f & REWRE ?Eﬁp@?ﬁ?h@% off £ha é‘éﬁ‘e&aﬁﬁ ehdee
tiers in a Z-amostilbnessj candlax tdehe@sisterfd veragatdinegembic-s( 68) 228 group
213D, ist f | nj t Cr for rformng coating processing
f or thef fer %‘[% ﬂo&lgtfe 92%)&%}8? 1BPeo gf §3Pg %FQF“sthﬁ t he
Z- axi s di rectl@mernarme7eeanértbé mhédier atmpvacksswagnsbathovh@03rma
first heating gg 0 [ uni t roup 214a and
a second heat i ngﬁiﬁﬁgg%&g%@ﬁ%ﬁ%ﬁ?@ﬁ% g%ggegs%%%erhnt es%r%ﬁ tﬁiﬁg are
arranged as seBeRECHP oBessihPpain rigopiisali slensorsalsf sredevoviedadoat
between them tRetdentéssét head it AN AP MmeHAUoR & %aUEﬁEe' PO-RLPEESSHNY.

uni t gr p 214 the fi rs]'é heat i a and, tenperature regul at1 on processing
units 24da are Ettéla‘ﬁe?irﬁnn BPGhERE i BPECEANt Re ZW5§F§b1d| FeetPoASen@et e
second heat i ngelasentenpertaima flregul ahi @acRrOEe eI henint s81 9YAmaA4be £

second heating. a e ul atl on processing uni ts 210b are stacked
in seven tiers %dw%lgggegx%gédlcégg%l on “In 35 addition, in the |ower tier

thereof, a transferF4@it9(EFLy sstnglp@temeWnshhwln&grSheasldrset@ﬂd beati ng
and terrper at urend eHd Aldn@NpBY S and Lo 1
tenperat ure regul ation (fro%gsg?ﬁﬁ %%%%@F%Pfi}ga"é anijr%%fbfeé:a]@ﬁg
performthg t erpet dtirel ¢ d§ua &?Féﬁoﬁﬁédés%w hgkevralidng tWae dring/ Bhel] héh@]

processing uniis K1dP) 9220anaa@lm2§9pp@felﬂg ed E?@Jl%C%'chetdotBaéQcHtﬁfr and
integrated respective and Fi first heating

in
and tenperat ure T gdl &%ﬁgneﬂﬁ%éboé’stsli ? Fhﬁr%ﬂbs f‘45°| T st FRGUPEIE S
st acki ng t he farmsisupeatritigoaptiatesyser asuﬁcﬁcmi@igﬂhabl@@elalt(iw.&&lmgslb%és

2100, for exaplea 061 Gl 10,0 1 o A0S e () Lols logt ! g, qnd Leperat ure

regul ati on processing unit group a an %‘?l ng
unit (BARC) gr%‘iﬁpOzflgbeé?fesﬁjré@éd@@dtS@nt%a@nttﬁee flenpératiine lrégudat 1 om

pr otce?EIA ng) unids (ERLArRA1BA flisc LAY LELAEHAN S he ANt Erafd g6hi a,fd )M goating
uni RC
plates 54.

Guides 62 slidably engaged with the rails 61 are
provided at the lower portion of each of the arm carriages

30 56. The inner face of the arm carriage 56 is fixed to a drive
‘belt 65 stretched between a pulley 63 placed near an arm
original position (a base end portion 55b of the base 55)
and a pulley 64 placed near an arm forward movement end
position (a forward end portion 55c¢c of the base 55) with

35 a belt clamp 66 between them. The pulleys 63 are coaxially
connected to pulleys 68 with bearings 67 respectively, these

pulleys 68 are connected to pulleys 70 with drive belts 69



15 group 213a side in each of the first heating and tenperature regulation
proce ng units 210a. Incidentally, FIG 33 is a sectional view taken

al ongthe X-direction in Fig. 31 and shows the positional relationship
between the first processing unit group 213a and the second processing unit
20 group 214a along the X-direction. The ;ﬁcond heating and tenperature
regul ati on processing unit group 214b’is so structured by stacking the

second heating and tenperature regulation processing units 210b in nultiple
tiers, the tenpefRRTtEvetyulead e prddeys heaus fixabLy g ing shafts

posi ti oned on éhedff:@éslhof:bfm s@airéageéah{feig) gr oup 213b side in each of
the second heating ?¥$erature %$%%I ﬁ ES|nqé$n|ts 210b. Around
a vertical transfer?t§peTEREFEI1G &2 §é‘c RIRT T 6 Tt atiqsm
Coa'[)l ng un:ct (m)o@rt(hleppﬁliﬁaystm xﬂﬁ:aft%el stidf che 16@31@1?97 unithe €FLvar oup
213 t Ir e rat u at eSS|ng
unit groups. Ziéla Sng @g:rﬁ;e rrlam%f?g THE T %r Z"r fre \ﬁg‘l’: SNEJét ween
the first heat@hgv%mche&ip%rthﬁr@crrefghldaum qﬂ@a&s}mqu thei pudileyp B14a and
the antiref| ceih@ddl Bbreoarhns Rl 4 d BARCLo9EaUR, 238 A 4 s fregsf er
of the wafer W between second heating and tenperature re at’i

processi ng uni 229 Rp Rl akee el tedst Thendésacitagnuaitt movemeas 16CT)

group 213b ar edgetded me the Hh@e@t@'@ﬁlf 8k Q@Mh@@oﬁlcg’ﬁ ea%wtotferch@eﬁ‘e%:%sZ“a
and 247p capabég of .0 enl n and cl osi n%}'f %3(2\“ ed both side faces of

the tenperat ur’tediiaf? rBEség?ﬁﬁr g 2 HﬂnQQR¥%MIQ§teﬁ€Btlng
and 5 tenperat@theregukaUﬁ&nammac9a3t6g7unuh1Ziﬂamv¥he1ﬂ@%@énﬂéh&l@ebfvered
fromto the flééé hg@ﬂé}f:lg and tenperature regul ati on processing unit 210a
to/fromthe er transter body 211, and fromto the first heating and

t enper at ure regul at Tea %ﬁm%gtnwtuzew tbefraom whéet rtansfsfedbuige 10
219a respectives Yal/].@w§ héaéHUékefh@EgPﬁéS7§4€a ?Bd 84Z8tag99 AnyhLer member

247a capable o] en| and closing I.s provid one si face 'sn the
t ransf e¥> devi ¢ E %WéeW%M%é%hﬂﬁFbX%EQGpﬁtﬁbn Bﬂécé§§|ﬁgdmﬁﬁﬁt¢@PL)
218b of the sesond thewen gl and ¢erpeildd €o eelbabt88sPhEGeSH BEc-LDoHAI t
210b. The mafq£ VV¢? delév§éed t /fron1t%F%transfer device 219a fromto the
tenperat ure regul aiton s%?n%e%ﬁ¥% REPEY©OYE8h via the shutter nenber
247a. Meanwhi | e, aSNShbMﬂWthFréfeBénaethIEEG3211InotFEGSEQOndthéOCESSIHQ
station 204, I e t 0 i 2 tion 203,..a first
J.r'é @c{]ki/n# erllr% % 2{ di éﬁg% gg:p gu ?]ﬁ:lgnq &natchP%igfe

pr ocessi ng un| t roups at’i on pr OCGS

about r&dt mal el L@@Stabiﬂﬂlsg @@Vél OpPHY) protesti hgnuhiergdoupil&3c and
a second deVe'ﬂPéIlﬂié&Qﬁ?Stﬂié‘&dﬂlltth , Gro ts%li% %Jnfft»:IO%ﬁ@:\égfi%@l1 8y Lhg frant.
uni evel opi ng

In the first fvgloplnq§§%gce55|n u rou
processi ng uni % WSAcREA AN "Hjelf &9 ﬁ@ﬁélﬁeﬁl sThese
di rection. A|§@aking|UhltS are different only in processing temperature.
As shown in FIG. 11, such a thermal processing unit
25 has a thermal processing device H at the back of the apparatus
and a temperature regulation and transfer device C at the
front thereof in a casing 75. 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



second devel opi ng processing unit group 213d, devel oping processing units
(DEV),J 6 are stacked in two tiers in the Z-axis direction. 30 In the

cent efdf the second processing station 204, a third heating and
tenperature regul ati on processing unit group 214c and a fourth heating and
tenperature regul ati on processing unit grggp 214d as the second processing
unit groups are arranged with a transfer vice 219b between them 35 In
the third heatin and tenperature regul ati on processing unit group 214c,
third heating 4ah gg@r% Ae5ar i PBrAHR duessidril usnds a2uemparatyracked
in seven tierSré@u1@61on and tr&0sfdraylscdi 7ecisonixandedhendransferunit

(STL)which will_ be d i bed . later is disp d thereunder. In_the fourth
heating and te %raarl“gsgék? é'bﬂi}htciod’ﬁleﬁ:rtdé@sérﬁ"i‘g’ﬁﬁﬂ t/ &P5Gh 781 4dUnegkr Ehe

heati ng and t enperatatere egighdiatdompandessingf & plate 210d sakadihacked in
ei ght t| rs ing regt .the.thi and rth heating._and
terrperat re reg%%1 ]i%%%lg% %%:Igéss?‘r?]ghgﬁl?e cHah Egﬁo‘&af?]éﬁge?ﬁ?u? acda
regul ation process @gaamnded eCroy QQSceaddb2¢8JdY@dr1f\m dgéfiperf oghohg

tenperature regyl ald O JHREess R QenbReMaker E\gaggt*ﬂeﬁtaB&0€P§§%P§rU”'ts

(HP) 220c and 220d are di sposed adj acent _to eac er and integrate
respectivel y. A2Rohh $0 Hrer Bhe aseerfing %@t@ﬁ@cgﬂ@llﬂ@n@b@%t Bde

regul ation pr oeriseddgd Uﬂhér@%ﬁ%@r 2348 @é@eﬁdﬂlg fAd %}hﬂé &Qr\tféh

processj ng c are disposed so that the te erature

regul atir(g pr o%%ém ’%ﬁi EBS r‘?’lé:ce“&?[) rJuleh & NeiSdr AEUPRT FeElrdt P¥n
processi ng uni Ieﬁ@t}iﬂ@&heaﬂdmpdaeaheaé qff ohes iy Ut a(pideedemdhegach
of all the h ra regul ation 20 rocessi ng
units 210c g t%%&n%%e o%%%t]h&g?r@g? %g@)e o%dlylﬁ’eb 'g%%%%lcﬁﬁ Lo W?’fﬁ\’/)
group 213c T FFAfRd eror Bhe dd vieode v he et hlantra eepefatruecampbe) at i on

processi ng umgharm@%p&w B Geeeond davel aphBaop! 06eSEhadl ¥RL! 3 { DEV)
group 213d are dlefé) d, so that_the tenperature regulation pr ocessi ng

unit (GRL) 218F 9 %Wneozf%%%%ﬂrp?‘eg%@%t?o%erb?%‘ée%%‘in’gll}ffﬁ‘ir%@@)
218d and the hiat Psosessi gy v tofdt 2200 0fieash Df wddvides stacked

fourth heatin nd t r e regul ation processing units 210d is
posi ti oned ong(f%é se;ef%ge]ae ekFOpi ng processing unit (DEV) group 213d 30

side. Around a vertAnadilrréhQWepatlyp%Sd:rﬁmsfeondeleEnglabmoéﬂaEeﬂtst
devel opi ng pr I I n |_opi.n Qc 55|ng
unit group 21%3{,eé %ﬁgl{cﬁlﬁ?’g %gour’%jﬂg egt%ll%n('jr Otr e"’?%%h ront
regul at3®n pr otesdengaghny B85 rotips Pafc sinte @f4EI@rella)r,r angethe Theow

transfer of theamefelc cdﬁHﬂﬂﬂ@%ﬁééiagthhhhg E@?ﬁb?gtg %&&Pfé@i&ﬁ and
regul ati on processing lénlt groun 214¢c and the first deve

rans side via a fan 87a. Further, the low path

75c leads from the uppermost tier to the lowermost tier in

the vertical direction (the Z-direction) although not

evlc

25 illustrated. Furthermore, fans 87b are placed at both the
side faces of the casing 75 on the thermal processing device
H side, and exhaust ports 75d are respectively formed therein
and lead from the uppermost tier to the lowermost tier
similarly.

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 76bwhich

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




- 67 processing unit (DEV) group 213c and the transfer of the wafer W

A the fourth heating and tenperature regul ati on processing unit group

@hd the second devel opi ng processing unit (DEV) group 213d are
performed 5 by the transfer device 219b. The shutter nenbers 247a and 247b
capabl e of opening and closing are provided at both side faces of the
tenperature regul ati on processing unit‘(Cﬁ@) 218d of the fourth heating and
tenperature regul ati on processing unit 210d. The wafer Wis delivered
fromto the 10ahduf®h. hédhe opeaidat enPerlasimeg opguiadtioonopridoe ssiutdans t
210d tolfrom t heotxaasfas dexbeeo2hah pandakionl Lot I6n ipun i heabig.and

t enperat ure regul ation processing unit d to/froma wafer transfer body
237 respect i veldgira thige 1EFQOrat ofe HI98ILE O34 PECAA®™A7h. The shutter menber

247b 15 capabl e openifrg andigl & ik iseRiQHdediaty @Eetﬁé@qﬁﬁ‘?ee Rl
transfer device side qf the,tenper, aturfa(ttﬁﬁul at | on essi ng§un|t 218c of

the third heat Pﬁ@cﬁﬁ&lpgﬁﬁ%’r‘étsﬁrcéltoé’g% elﬁ)‘f’b’é% RRPES29 bR Unfle
waf er Wis del s\éelt&dntCQESfrOmst helusapated, C&tb&@e%h@hrferﬂﬁd;\hl)atﬁ@g pipe

t enperature 20 ul n_processin nit.218c¢ via.the shutter nber .247b.
Lorporat ur e 2046egul 3L pr SePeh ALt PASG LB LS STUb LT, Teber 24T,
storing a procés§:ﬁngls>@l toi Ginet oubes ideed fi rehan ﬁm&ﬂ@mm%m@r@% and

the first proceéewgn@tt%%pf@f}é@obésem&lm% abctABnRaokanh ieaghiaf _the
first 25 processing station 203 and the secon O(§r00e55| ng _station 204. This

cont ai néP shel £ dDFERASIe 18 S HFEPRXGItUES i9dn ah atmgsEReasy in (tie  207.

The contai ner apghfraftas SWChrefidedurre oas taledQ@;rpéMMd‘ét QA ORRN @d cl ose
at the back si ge, for Ei(arrpl e, %%g cont ai n s can be houysed in the door, 30

wher eby exchand8WSFTOSkt Litfdr s SNThIGANERE ¢ e déh ¥ easi |y
per fornmed. Theiildspechited bacrpneva?@@d iunﬁimctthet pmtésskngamnrf seqadatr ng
filmof the wafer e osu rocessmg
and it is pl acg; 5& qxffjtérrz:g’l xgg Iﬁlgggﬁ)ooe?e%gsfnng soﬁ%tﬂ’g%]?m? Sxan e
there aldé an agdeivierl &ciige-fil mresist material to be suppli ed to the

antireflection fil mhfé@é%' RGeURL b - #gégglgﬁeteﬁpéfétéfeffé%ﬂi@éﬁ{ 4 &nilo be

supplied to the resist filmecoating units , . a devel opi ng
sol ution to be §8&¢|%di t&mpPREAGEF S| B%Q%ba%%%%e%%qtrﬂg)mfﬂ“htl§h232% ingluded
processi ng sol Whi O $hertgeeimal beeremﬁglsﬁm ud1d gHspased ( @hetthfﬂ.rbiiCk

may be used as.a rocessi,ng sol ution ter |veI ain
‘suitabl e that ttﬁegg%ntﬁrggglc Pt (f’eﬁgc}é)é’tf g% q}ongéi) T’é
spare, ' 2and t hati tanatelferetivenitealF Icowdrd |sTﬁespcﬁseésamdametnbenraamee as a

mai n process'nge%gh%@fyﬁgﬁw %%ns%%f%%?iég%rn?gﬁe 6gk%¥iUn§tWH% e C

cassette 233 ~ same stru ure as é ‘casse
for the wafersow £be ﬂ—éhﬁo%&r??@lﬁW@hW\gthrfemmmmmrert@m@aﬁmsed

at the front t%Peqfa,tlalr@ddevaerel @berahdatheneﬁegﬁéllﬁrd@@@ﬁg@ &dvihe pack

thereof . The wa 5 transfgr %fg whi ch i s ascendabl e and descendabl e
in the verticalS181§PiBate %ﬁﬁﬁes?rﬁetrﬁ’é“%a]cﬁ PEE $HRPP &S thviabl e
al o_nghagt_:,lranlsyc ol patela z%%;eetl\geertet mlebls;afnw dzg@fcgiérﬁi%?s aitbddein the .
eri pheral aligner . e t ransfer, .bo c et a to the
Ferrpgr ature reg)ul ap lnﬁrg 52?%‘5% t e2>1/§8 5]?aghte ?oedﬁﬁf?%aeajﬁrhg
and tenper at ur @iddglleatordrt t2@ .pr ocessi ng unit 210d, the buffer cassette
233, the peripheral r l&in
unit (not pl | Est rate d Qﬁ%’h ﬁ%mCl?gn%ﬁfé@n%l ang l%i %éggg in #h%i%%llczég agd
devel opi ng pr oeesgr@g’w e*fht B Mehroresiisiam ¢ e RBe 2R aNE Hrg ages
240 al |l gy ng gas a@xhaust ad f4 @pltlh@xq@élo@pﬁozta%gf IBsdy PIPCessinng iy t
group 213 to flqw,to the t.ops thereof, which ]c_ie scrjbed | ater, are
di sposed bet we gphé’rﬁcrlsgtloﬁlr GEBOSTEAG UGS FegPﬁ%ﬁénﬁﬂs pERel 3t 131 1¥EH on
fuCITm coat i ng glfnlott (BAREX: rartedp %hlamdelbﬁeﬁesl stofti éﬂ%ﬁﬁlep%r?msmx g
rou 1 nd the_seco it  groups 4 e first an
gecgng hegtl ngl‘%\)étlr(]i(ajl %errg“er eﬁ'ﬁraeq: regu ﬁ‘b g’f)a&;ecres"\gljfgpﬂ?ﬁlf é%%p%t Aasa and
214b) in the f@ﬂadqarmesmdwg:@Mnaﬂums f cancezatviesn 2316 biyr Seepbacdssi ng
uni t gr ups Zl%o(nyi%lf' r‘&;e]_aégg, %ﬁ%%edq:ve% <_jn{;hxpe(occ %n% t groups
e

213c an 213d) and the secon ocessi n It grou ird and
fourth heati ngP&Ad r&fser a{Jaﬁierr Egal ﬁFPEﬁrE%EQe]@@ﬁKg %%rtt]@ﬁao@b‘ée?]m%n%nd

214d) in the 85 for delivering the wafer W are placed to be ascendable




y+ « «....... - 69 second processing station 204. Nanely, the heat

insul & ng wal | s 239 and the passages 240 are disposed so as to divide the
first'pPocessing unit groups 213 and the second processing unit groups 214.
5 As shown in FIG 32, in the aforesaid antireflection filmcoating unit
(BARC) group 213a, the antireflection film coati ng units (BARC) 216 each
for performng-antireflection filmcoating>processing for the wafer W by

coating the wafer Wwith an antireflection filmwhile the wafer Wis
mounted 10 on andplescdndibla by dlye drdvet dekedei B2t hriee ttihates pimst RS

resist filmcoaibng Bkl GhotR Bd3hy LBErkeskat 1£tb%ﬁeahgﬂghembgslé§£)
each for performng_resist coating processing for the wafer Wby coating

the wafer W wi fArECAeE? dihe dtidh G Siigen ﬁ@nw&rrértqm & eRYdAEE%R 188 n
chuck 15 in a ¢cgp.are stacked in three tiers., In the first devel oping

processing unit gro 213 el opi ocessi units ( 226 each
for perf®drmng deveﬁgﬁlng%BF §§§F¥§rﬁop%tﬁe%%g ?em%ﬁ§a§ 5135%% a
developin? SEIptboesﬁhngaunhetmaKEDﬂNakudmmmhedHQﬁhmmipﬁqﬁes$hu;hnnm a
cup are stacke e~ yp n vel .o
processi ng unlgeagéé 9?3§§i%h§8d épgﬁPﬁé gﬁggegggﬁggﬁgﬁ fo ﬁ%&@? 356 each
for perfornlngIdewéEOPahQYpr@b@sgﬁmg fiomerh SwaﬁérSMmb91§uW9 ased

devel opi ng sol %I&&Mé«@et@ﬁe vg@fn@rcc\!fﬂg)én@@@@teﬁﬁt%és@nl@tsfm @h%&m@ a
cup are stacked in the_up In the second third heg}u ng

and tenp@r at ur BREEglPAR) oﬁrprtB@e%%kﬁg ﬁﬁl Fhéltoﬁf)‘? Ef@l}a&ﬁt’ilé’ilm‘f’lltlh

heating and t especatdre regul ati on processing units 210 are stacked in
seven tiers respectivel and the tra sfer units (STL) 30 _238b_and, 238c are
G Sposed under & he. & SERREIANIEE 2ESCHAR ot HoRiE® 58 2fna RePBEIR-CE S
transferred betwgehathegf sertdnd secdidppsedessi tifestfaontnsi2@3 cihd204 vi a
a communi catin 2.al t S nd
238c to commnlggggggtaé i3 ltﬁx@()?%stltﬁ% %\éls)ho&v;/ﬁgl %gé?%gégﬁrésgéégéﬁ?ga are
provi dedlSr espe@'ltei\/’\itéteyCiLnli5 hereybded evitinia & PN R2E8h e 123809 e

shutter menber 5634&% %ﬁmnd?ﬂ%aal an §%4%lan@agbd9ap@pl e e %ﬁ@e@ﬁt@%

closing are provid cqrrespondi 3% tq the ope Il\ﬁ%S
opening and cl 8%i & Bet ﬁ@m?ﬁﬁlaitélﬁfenﬁﬁﬁé‘ §‘t2E‘§a B, 1thé& R
del i vered fromisangheobl angfwestemnidrs theTL) k238bmahdr 238¢co ttld rdmrideeid

Gl 051 6 the ShBEEEPoreRHe e g5 hd 2a58e tik unt DY SOFTS1Et aRorarFod

bet ween2the tr asmberatiuires thSTing 12 38iv cams 1288 cleviilvat His,f dyetosedioniand i r st
and second stati.qns i byarl foresaid
transfer devi c?als \goangggféo %1 %%glb%gagétﬁ{%a%%ég&g&han Q%e? tI(gllreeu 35

bei ng a perspe@ﬂflo\szésﬁléw d%écaffbﬁés‘éﬁﬁptr@awngVF ePBRo g rakide 2148 have

_theFlsgneB;t r x(s:tllé[] Qi s$ sfelg?tant %gﬁé Waldk taqa%?pl @hn@ﬂeb)’lﬁ%gﬂ-lﬂgmeQa@gﬂ%r ?13 219
In . own._in the .transfer evi,ce | S oVvi de
WD & warer WEHETHGoPrsass 1o AT T oo eiae Yo Gt e s

t he verpkcal dipreciisenngt ldevi-ol rfncta oo H-Nsdinghe v toydd rmb"tl gdla tsupddr tieng
body 253 conposed of. a ir I Lt
%aced Wl%% e§ ﬁ%k iQQ&lgéﬁ%éand Qlyféﬁﬂﬁﬁﬁf d 1n

connected at rgspectl VE up | ower— en ace
The cylindri caltl'@upprdrmdnrgcbddysu@%rltsngohném 88.t drdeontthe rﬁglmttlrtﬁ a

motor 255 and KAl %@ "E'h%g'i:ﬂlrle% gﬁqg é?ef&é‘@f&éli/\&é%ﬁ@&f@ﬁe ki 4.4 ound

the rotating shaft ‘rotational driving force of

Accordingly, te Eovipe razf‘r%eff@a%% 282s ¢ enqlap e 411 éhlend¥h‘ée233a"1ce

directi gn. 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

4
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A plurality of, for exanple, two tweezers 257 and 258 each.for holding the
waf er Aare vertically provided on a transfer base 256 of the wafer W
transf'ef nmeans 254. The tweezers 257 and 258 have basically the sane
structure and 30 each have a shape and a size capable of freely passing
t hrough a side opening between both the wgll portions 251 and 252 of the
cylindrical supporting body 253. Each of ffle tweezers 257 and 258 is freely
movable in a forward and a backward direction by a notor (not illustrated)
cont ai ned 35 i RiEhe CRRRASPENTBaSREDBEL DX oRERS i Nghde B ¢l eomexelrd ing
aforesaid fir sbnh@a:sadlgmdlérﬁ;ra)%awﬁﬁe&ggukatf@;gfﬁupé@%ﬁsgf&é%itné%%
explarne% gy neagﬁ of, FI 34, G 36, and FIG . FIG
36 is a plan viBw GFTPREANELE KGIEHE HEFh ErXEGEe Glegul ation processi ng
-unit, and FIG 37 i ®nabsehtsbdas of elecoteiperheakengeqnlat enpeiatiie c1
regul ati pn pro Si it. .5 As _shown in FIG.. 3 6 and FIG .-.37 , the f
first hegti ng %ﬁ? 'lttg%pgrlg uFnggéﬁtéﬁrieo%%ﬁfg@&sBrr?é:%frﬁlﬁgz%@glﬁzfs 'ructure
in which the heatidgr yeedsi Ad 8umire (ERY 2204 hfeo X -ganfeartiiong et aprsatessi ng
for the vafer Weanthdhe i GTReraliLrd,eOULRt bANJY REER8Rg ALl DR 2182
for performng 10 tenperature regul ation processing for i %hﬁer are
di sposed adj acEnfot @S e%t?%tm?é’fakglrﬁj gilgnggtaceduidtherabhs prddussi dgime t
(HP) 220a has aeketephatei PPds capebh el OhrRAWat . Nenit susel rhepenate at
about 200C. The _heat .p ocg;siqg uni t H£3 220a further includes a gate 15
shuttert921 foPaéﬁeﬁFnéa § ¢'o& A§%a 1gGPri on between the heat processing
unit (HP) 220a and ®Aehoere tatel e taddWdatdtamduieee s nhal NdmdeERlu 2l 8a
and a ring shu i.ch. i ised and |.ower together with th ate
Shut ter 291 uhiFO LAEEBIdrS TAS haner MSFoand rife 1AOE 30 ek 8 T2 3HE
Three lifting phazd2pRZokessiapsiung tand3l dwemniong itlieswakerd) whid e t he waf er
Wis mounted therganaaiecPrayldaditg Beiasoepdabhe ang desaandanle i he

hot plate 224. A shiel ding plate screen nmay be provi ded between the

plate 223 and BRe-HS AdOERTALE N DI DR GLS Hel LisBPENALHE eheegu Dt e eodsi ng
unit 220a are acea)si agd aedal @eRbERE tiREhaRIGITN23 Al fledhRindishd c@NEhe

| owering the a?oresaig three Ihf&éng pi ns 823 and a raising and | owering
mechani sm 228 ForPrarsHAg AR 3meFPngPtheTihly SHiRS2 B3R Cogdtivdr 16 t h

t he gate shuttgivefby Aspngxcodt ingiwat235 Relhiarhsiagidntof, Br.t12emized 30
gui des 232 are a th 0 e 223, ,The t rature_regul ation
processi ng unife%cgﬁgmg?gé ﬁgg éu&%%%ePgt%Féz%géu%ggﬁﬁEESIépe%gi§ f6° ¢
regul at2fg t heltekpepattipe dhathénwaher casat ofotinel hiighpeoratisd oabout 23C .

As shown in Fl Gempdrdrapd ELGu1aifig p33+@PgRRNG f or the del ivery 35 of
the wafer Wfromto_the cassétte station 202 is provided in a side face on

the cassette statiofi§i-ddofhoHe tEfpérarsiéiregyrati JARSY odasduhgcuint
(CPL) 218a, andhthehshdiph@icessing/dni fedderi &4 63 .capabkereht oned Bghard

the wafer WirSRPFEotha-DFaTerer Heuree 5065 Lo, B0t LG A ab2oaEoPAe on
the tradSfer devetem2devirde (6brt kzatmpiper &her € empgulagitiren regulating
device Cl) and has only the ascending and descending pins
85 and a drive device for vertically moving them. Other
components in the transition unit (TRS) are the same as those
in the high-precision temperature regulating unit (CPL) or
30 the like. Although not illustrated, the aforesaid spare

"space included in the third processing unit section G3 has

only ascending and descending pins and a drive device for
vertically moving them for receiving and sending the wafer
W 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.

© e



5 processing unit (CPL) 218a, and the shutter nmenber 247b capabl e of
openinpg,. and closing is placed in this opening. As shown in FIG 37, the
heat p¥ocessing unit (HP) 220a and the tenperature regul ati on processing
unit (CPL) 218a conmunicate with each other through a comruni cating port 10
230, and the tenperature regulating plate 225 for regulating the
tenperature of the wafer Wwhile the waf ef®Wis nounted thereon is
structured to be novabl e horizontally along a guide plate 259 by a noving
mechani sm 260. Ther ébythihantiénperfauifé lteguhal t iy fplrat br 226t glatLChnt 0
the heat 15 pr@ffﬁ%é\gaéguﬂlﬂéﬂa%@alghﬁeaﬂheah& COTEUYH A HRG RRLE 0230,

and receives the wafer W whi has been heated by the hot:$late 224 in the
heat processi ng GHI°q I-4|?1) /22‘(5‘51 PFoFthhJeDW?IFtP%Wsor?Z@eT(%ﬂ i 88 PRBYWWAKer W

|tnto thte temz)gze@@tme i@%ﬂﬁwméﬁﬁ ttr(fl%te%nt?ﬁk%ft @R@n{:.%g%'a%tee@lbh% 15t1
enper at ure er e first heati an erature
regﬁlatl%n pro%%%%#ﬁﬁtﬁﬁFitﬁfdﬁﬁ% é&%Fg?ﬁgﬁxﬁﬁﬁ§é theé q%%ﬁrgﬁrﬁgg%Pﬁg and
t enper at ure regndat ispinprhaeksi sy immﬂa?:b@ﬁthbrblia f onhé hspiatdhugkand 2
Lemper At ur e ogu! 00 BEOReRSl POLUPL 3% BERVPLRLIIDIS LIS ROE e e g

structure. Al s0O e Secon enpera ife r'é
unit 210b and @héveHiabhdds wbléﬂdthen’mﬁ'@t W ésr Bgxedlyome bt doeysicngnuni t

210c have al Mghot hensane S{AGIHE g5 ¢Be 48t heatinoagivlery rehyre

regul ati on processing unit but ‘as 30 shown in

they arkOdiffe¥aheri® #hat Pr?Héd§ﬁuFPePen%ﬁﬁ@?@aél?aaaﬁddE’&?SnQﬁélﬁr 5Vi ded
at both side facgﬁbve abelter$n7heaﬁang dﬁél%ﬁﬁb@ﬁi%ﬂEefb%ﬁ?%&hh@@e 1sd g
processi ng unit u r, menber 247a or_2: i s, provi ded
only at one siB€® Yé@%d ei%%g ﬁgg’gr{%g\hscgoﬁlef SFQeth e héTeb8hE and
third heating and learqbarm e ureipt atriadm mroad:emtnglarmjsttxammmdsﬁ:@c I n

this enmbodi men,, it v%%&i}.a%hgsb{ﬂgt ’%eg%&a%eo floéﬂﬁdtﬁé’

both the shutteér® ne open sTuld ane 4Fy |n
each ofl%he teaip@mtml@e?prlcﬂd@sgnrﬁgcgnnesté@ﬂte)snzqgaraﬁbly2U._<8dx plarslly tyone

openi ng s o 0ed: by 4 e PR3 TDo MRS AB U DR GRENNG. 13 papened

by the 5 shutter penber wher eas one opening IS opened the shutter
nenber 247b whdf é%%FﬁEFaB§@nFﬂgthéScPB@@GSBynghénéﬁuﬁﬁéﬁlﬁﬁnber 247a. The

aforesai d control offethehopeni ag abd ﬁi@mpw:mcftdxoatmfosbm@xs_f&ub&eéswébers

247a and 247b [ t.he tenperature re t rocessin CPL) 10
to function a58§ g]oégaw}lue%hl W I%ock:{e@ﬁﬁg’%gg h?&/ﬁgge %%%‘?g:ﬁyuf’le pace
control2dn theLpbet;'&ssnnghsotasnng $lppkydngheniuns t( BAB@ pCéteapnd DBE¥) each

for processing r an re
preci sely. %% ?ﬁédé %goa(tt%élt £ IE%lngon&d)"errl:\?rﬁ] %St’e?rggr%?are ﬁQeFED
regul ati ng rrecwahf—sl?anna%ﬁﬂ‘—bﬁrt ﬁ@shéétcwﬁs{ﬂ%ﬁm@: WEOTS aB8% drient Rewer

passages 240 athewi pHigasesxBausbadihgonthe ( @@tl‘tOEEEnOBet h@ehi.rst
processi ng unit groups 21% to flowto the to her eof are di sposed
frit lﬁ’ﬁ taL 5?—‘

respectively bet weeﬁ The? Bhps Baddhe ff@b’lt 528€
213d anglst he sefafik Q@fer@cﬂs&jdigmmiéd goaupslitdan Al yXidaechndizidd.

This t t h I f
Fla as inai kg A E QR AU e o GBI Ao PR R ot
processi ng uni &) g:yoa,usu@@ila/ pipeBéh tHee proggdssl hy isatendoablyppitpichgd
units, the 25 @gtd F8tlacl efadd /B GARLENg A% égég%lg@%% Bcldhhe 4Pl e,

are stacked |naEIura|t%/ trers ean
suppl yi ng sect VBAt2Rg $o¢tioppl4h @L%%@U&Srldt%éhﬁeﬁ‘ﬁ@r%hﬁ@ o &9 i s
regul atgg to tQ%x@Hét{lerdeféd PBsh kkmthaald Mg BBk t(BARGY t gheNR 21333 as

the first processing roup | the first processin tion 203 is
di sposed at thé& H'ﬁg JrJ‘[J%ort n81zz FeStoRt3 1Y %lﬁeéEFgﬁ?‘ﬁg bY HeSEPRS

system 201. Thendl pantabn sfippl yengiseadt sopﬂ&tmgchedﬁ&raMBFuh(mH ar
filter unit) Bgﬁ ggg?;i/l&y d;ate‘%u' ?nl g&djee:\:”affs 9, {9 aé%};cl)n Idtlr%\%%

tenperature an and sup ies
obt ai ned by regthat ¥ngirketienperat ar enandbhseri dileyeofl Sdas aaxhawstesd 11’nr om

the botgem of the v-direction integrally with the vertical supporting

member 149 by a Y-directional drive mechanism not
illustrated. -



- 74 antireflection filmcoating unit (BARC) group 213a and flowi ng in

t hrough, the passage 24 allowing the gas to flow to the top thereof and by
renoving particles and the like fromthe gas, to each of the antireflection
filmcoating 5 units (BARC) 216. Mreover, as shown in FIG 31, the heat
insulating wall 239 is provided between the passage 240 and the heating and
tenperat ure regul ation processing units 248a as the second processing unit
group. In this enbodi nent, the aforesaid provision of the heat insulating
10 wal | and the tenﬁbﬁaﬂgzelﬁegahatahg AB6hanmi mnvabllewalthe ihemper at-ur e
control -in thedi?f@é@§§h”«9r§l%§'&z‘19ﬂ e&p&%{ey'milwét%o(# brggr #nd DEY). each

for pI’OCGSSI ng t he_wafer /Wabout nornal nper at ure %g perfornmed nore

precisely. SimPafi§ 13xisnesherhively aelta@eéﬂaﬁharrateﬁ)@rmw@m tbas 15
240 and the heaypénsilratsiing weldise mﬂreewa&ev_hgegewﬂwlwl Lysbgbyegn the
R S B T g S SFEE LG K AR e R
214d. Next, prbtessingtsdieps in the coating and devel opi ng 20 proceSS| ng
dovel opi g pr ocess Re Ly D01 RATREAbEEE Y POV o aa P nCBie
cassette Cis ltl%’(ehedml‘byng eeakfer t4@nsinst t&n@dyxozzleoMBhescaksaheé
station 202 anglttﬂ@{@flg\(;gp@lérht&ﬁ&e EC?(T@’%; g&qylrjrgultﬂg ?%Fzgtpwcgﬁé' ng

unit (CPL) 218a %n the first heating an e regu i on processing
uni t 21%6% of tWRTFY r¥y processi ng station 203 to undergo tenperature

regul ati on processi ,nngatheamesngpmaumhgdmehbéhembea’e%aiﬂr enkegul ating
pl ate 225. 30 %’%{a ¥\@ gnf W whi ch h s_under,gone t he tean%erature r egul atlon
processing in enperatu Bpp% Fa?f.aoﬁlgr‘;&c%%%%%@ n arep3° sEguet s

transferred i mo the warfiedl estpporfiho ceabéngl49i for (BAREDr216gi théhe

ant 1 1efl ecti o4l casil it (AREL 95uD, 21n by Lhe S L gt

devi ce 219a. e wafer coated w rocessing
antirefl®cti ont ¥ nezthe hﬁ@uf@rletﬁeommw m&:o@tta@hemmo a foibard BARC)

216 is transf esi@thdt Dok h@fte@@efﬁwéenaegyéa«%ee? DEQCESST NGrlNi L, ,{%’wa

218a in the first eatlag% and tenperature regul ation processing uni

by the transfé&t® Q%rr&n@%o%%@eﬁh%rﬂf%%et%@%tlﬁ% pey@l ating plate
5 225f Thedmafm'aﬂNImrbrmﬂwi dﬂﬂ&dcﬁ;rmqr@am@— b@@g'e%hlhagn@kﬁlé WD 118
transferred i rocessi,ng uni athro

comuni cat i ngr%ogrjt&z%‘g &E/ %htl?%n%}e(g”é?[}? él_g%ﬁﬁ ]ffbe)plsﬁtgq?&St%l%Hi‘?s
nmoved gy i zontqff IfS,hQJyCmmeCH’ma/m@ga rrentmenswlx?tﬁibrasd:s%mg@ ﬂFcbﬁth?n The
transferred 10 Wi O%HP | ft

Thereafter, th(egwl?élft pi ril 223 %%rig%é?:d%eﬁermbed gf’vﬁv?}ée
mount ed on t hé$HotPhzrk eboe mtem eét ble twa Friati M@@@ﬁl ng the sshizat
processi ng spagsdiornes, by raising the ring shutter 222 and the gate

shutter 221. Afteral\t]he cc%I Iegi on_  of t&fe 15 heat_processing, the [ift pins
223 are raised, and'the q’%g RBEEBFe 29 tagde Vil ¢at ed 3ttt 4PEY) 1shewn

| ower e?z SdTBe }[Naf EEG¥V195 ahd%l%@?ﬂwﬂ\hﬁé éﬁm&hﬁ?cﬂot ol ?hﬁs%?élvéﬂl%lng
supporte in e te ra u a

pl gfe 225 |>s/ |nseI%Et\§d Zcégelz:r% i'h %ﬁlp%eaﬁgafmgr 8@8 ﬁgwbiuft I%Itﬁ ‘g

recei ves the M@rgw'ﬁmthﬁ $rme gotwogend st e theate pnctdessseagstTdftmma{@r w
s Lransferr edulnd acbhe | ARSI LAE LeOUAIR PREPESSNO LALL,| (P, 2162

by the tenperature regulating plate 225 to un grature regufation

processing. 25 The Wafemaeg clﬁ%a%orurﬁ}é?@dhle’lq h'% deerqﬂermng esvlguiati on

processigng i n tich(thteem@h%t HEeel 8FULIRE IVF 4 eSS C{?mqramafcg( ?ﬁéﬂ?%%%é‘?. m

transferred |ntl %s St. fllmcoatln% gnlt

coating unit gr Vit & FARTEEFTdoREET280an Bhat coht Bie wiater 30
resist solutidh. foﬁ@mmmﬁlr@aﬂ&d dréteil dhtiend eé‘dlsjti&m thﬂé)ﬂfcbﬂnédﬂ.e nmesi st
film-coating f ed to th erat re ul ation
processi ng un:fitazt(zé%fpaﬁ%%lgl Ee%hgggeg%%al%ggpyﬁ ?edti ation
processi ng uniQP 35021 @b rapsehacerdnsier fevi E@pﬁ]l}%n@md zrtmmé ezda]mtitdre
tenperazure regd alimg ff alife %el?ﬁﬁ@fﬁlu\@f&w&?q:@@ $16 SFPSL atpre

regul at| ng pl athe 225 Is transferr
e wafer W is provided there. The rinse nozzle 155 has the

same structure as the nozzle 153. In this nozzle waiting

B



f - 76 the heat processing unit (HP) 220b t hrough the conmmunicating port
/~t he tenperature regulating plate 225 which is noved horizontally by
the nov ng mechani sm 260. The transferred wafer Wis supported by the
raised lift pins 5 223 . Thereafter, the lift pins 223 are | owered, and

t hereby the wafer Wis nounted on t he hot ,pl ate 224 and subjected to heat
processing in a heat processing space forned by raising the ring shutter
222 and the gate shutter 221 . ﬁﬁter t he .conpl etion of the heat processing,
the lift pins 588ti8Ralesr aP¥eadisRaneRe 15i RGTERATES TEP ad % K& Gdt e
shutter 221 ar EebQWEEGdLn &Fbaewad‘cﬁalwbgetd*feahm%wpaylgf s6Mut hén hoticpl at e

224 d t 2 f e te erature

requiati ng. bl aPEo23bi TS AL BT RTACE Al ol The AR DESECSEITT B IeHP)
220b and 15 retéBves the wafer Wwhich has undergone the heat proc¢SS|ng_.
The wafeg Wis transheriedy pho A4, {emhetaluhe JL04 8hEomLafacessiag.din !

(CPL) 21 to undergo tenperature regulation processing i ch
has under gone vRétt ﬁﬁ@?a@@némgﬂeré@u¢Q@|¥Hﬂ¥ﬁ@ﬁﬁﬁﬁﬁﬁmﬁ|H942ﬁ£t&ﬂﬂ@e@éﬂhre

regul ation proggsghg dwélc(&PA@) ua18b (bav| renadeohed 1A éﬁ@ytha@%fc%&o&hm t
(STL) 238b arrggged ah t he .| _owest, tler of the second heating and

tenperature reftPRfi 6RpPEEESsERG LNt 4gr oup 214b by the transfer device
219a, and then tranatsefbedtmla) i ttdie ddarisiceuntini (BART)) 230¢ 4 ﬁofafte.ﬁltghlhrd
heating and te ture.regu ation roc SSIn uni up 21l4c t ugh.the
comuni %gtl ng %?H%M? lI1’he St slfngr B4t E()C(g{qg f? edﬁwg‘t&"STL)
of the third haatanglaﬂdleenpenaﬁﬁﬂm magekaaﬂonspraba$smm@ @&pdamatgm@up
214c is tranSfSEr%ﬂetQtEﬁ%th?@p%B%E%%% regyl ati-py processing unit of the

heating and tenperature regulation procéssing unit 210d of the fourth

heating and tenper alNg&& r 8g§leatiiosn ofr ePeTSitiPniln FheuFPisferasie t he

transfer devicgrddé8hsidg dpgavateals W@&@ﬂ&flﬁreae@bb@et k)ﬁ.ltle'ﬂéere@(ﬁlp'lra%ned
al'i gner 234

regul ati on proces unit 1s. tra rre e perlpheral

by the hafer tWéﬁE g£8689°§3?°|ﬁthElPWt€hﬁéees§€@F|&ﬁ FIGr721.205 and
subj ected to waf er d@dgehexpesyeetelleavdber 10, Wiheh waderundengdre thewaf er
edge exposure i ferred to th ffer ca et 233 by the wafer
transfer body Z?ﬂﬂﬁ%?j gteetrfc’pgfgfalsf’yg%btl oroeF §fé§rkéodl%]5¥%upﬁgogle’lsgqﬁéar
(not il l ustratwdfevsaonh&hgatessetdesfrouniody 23plet R pnde-tekess wne
tenperature reguhatbRgudRbl («IB@Er' w §£r@£eéﬂe%@s§@&%ﬁ¢§er 1 anshat Hody

237. It is possible here to provid or exa cassettes 233,
and to 28e onet§§lagc%¥%%é’tatf@rf‘%roq’foPﬁltﬁ{f Fﬁésﬁgtﬁ/é?rpefr theber bee thaned eadge

egposur e and theqaot berrasagesasset t &rf leeh@lihllqgeétth@orwaf@ée \é/rpﬁj&ﬁe af e][
edge exposure. t occasiaqn, it i esir e to . .proyjde chani sm f or
regul ating the(%gﬁpghgfuﬁg 8t ﬁ&GWaﬂZR %ﬁ REERARS réi about 23~
in the cassett eefiperhohdengeth@awahgrunit (TCP) in the thlrd processing

unit section G3 opens, a hand of the wafer transfer body

25 22 is inserted into the casing 75 from the opening 75a, and
the wafer W is mounted on the temperature regulating plate.
Then, predetermined temperature regulation processing
(first temperature regulation) is performed (82).
After temperature regulation processing is completed
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



15 Whefore wafer edge exposure . Alternatively, it is suitable that the
buf f egmmcassette 233 holds the wafer Wwhich has undergone wafer edge
expostit’e only and that the vacant tenperature regul ation processing unit
218c or 218d out of the heating and tenperature regul ation unit 210c or
210d 20 in the second processing unit groyp 214c or 214d can be used as a
pl ace for naking the mafer W whi ch has not “under gone wafer edge exposure
yet wait. In this _case, i S unnecessary to prOV|de t he buffer cassette

for hol ding thé’rﬁgﬁererWB@FioPQS\?o&flé’P edgs erpsSieeinctidreffitlar 1 he

waf er W whi ch IfaSmeddesgDne X pes\dird HI0ERsSE NG Y thh@ sHdr0Berché wafer
transferred fr@mfthe gterface section 2 e tenmperature reqgul ati on

processi ng uni ?L8de%?e{?'l'eurﬁu??%oﬁaeﬁ?rhgsyﬁtcﬁnﬁ St Sati on
processi ng uni to2tbe crathadf @NrSttlenh@atqcre@sa,m@ tueripper Al erD G’.aegLiJsati on

" processi uni 1 f t Vv e.
\R/afer trggsferbtﬁ)eggg'Lr'Lgii*‘?g1 69%9 h:?n s%gefg%ﬁe{cg% a’ﬁ% ghtgh{é)?gv% er t(grért]:s er
body 237, and yeﬁjeecweeofqetr beﬁﬁepaegeesregurfawlow@rlobes@ewgrlmré ladfear W

whi ch has underganer tdrand @ TREF 1R WitdAR 489Y1AL L @M Pl HFES SIRT7 & M&Jé%eb
tenperature regulation pro essi ng unit (‘,{C%P#]ngd is transferred to t
Mr

devel opi ng pro eSEFTHR bt {4SRAe 286t 1A R s B1ed s B aﬁ)ﬁt}é’éwi“hg
unit group ZW&QnortHeh@rwﬁﬁuhdemeei QYA Y QERES S rifiitn AHAIP 213d

by the ansfe 19b an cted t 0 .deve] opi n roces

waf er V\;L\Ellhr ch %ag%én er goneg Fﬁegdéé% FRG BRI %@gg ‘?Ihﬁ%lhﬁ‘ % Lfsjée\‘?gleaﬁr'
processi ng uni theDEMADRerins7 rlamstiee rl@dlerrnannﬂlq:e imahsrem(e@stso m@cwirvte (HP)
adj acent to th e t4r t

exanple, via t%gtet ggngé?ayu%elaﬁgw a%%?gnﬂg,%gﬁs%sr 1‘11135!”1' P(O?Qékf)&%q@ ?fet he
heating and t efp&r G8&8+BIr Ul atThsh wed o5y cé§s¥¥©ﬂ%ﬁ?—¥r§@0‘eorqhq fe attingd

heating and teppetature negukat ueaeﬂrgecesi&rsr&gpllr@-tst%%uae%%llgﬂaxéefs@%ng
transfer devi ceﬁéerb an%& hj ected to heat pro}gesm ng. . The_ wafer Wwhich
t

has undéPgone heaf hGeMReEREVREA™ b 65e%%9r%dsunf?r(el’4i5)“9;1?0c i's
transferred tolRhé& 15 terrperature regul atr on processing unit 218c, then
transferred to the f&f 8c in the sgcon essi ng
station 204 by the {I‘?%rr% g':r ggv % &etnr?eﬁattrugr‘?sfg’re?r o the
transfer unit PSPERSS38P ymit H@AKEr) s$hcpwm)eelsEIGlg 16t athosh2@3 etrh? ® sipownhe
comuni cating_pat 184215200 Ihe, vater il tianstersad 1o (die Nl ikt

(STL) is transferred to the tenperature regul ation processing unit

the firsP heati’fig ShdtRBnpEFAE UrRLR bl X i lorppt bredeadiy Adnian 2hogh ﬁhtehe

first heating aradeirewp%ahemﬁté@ghld)@ééoihpfl@@%ﬁ&iﬂgad»ﬁldn &rcptépp%yl%l%y] the
transfer device_25 21 a n_the terrperatuﬂre .regu) at,i on

processi ng uni t79T84% 1N03§83e E §e51§§§8tttu§ecrﬁ39 VicanSler body
211 of the casset:teedsngt pod Ze2ceviiiemot bemsnsaecumomhrmm@mper%&@nes

provi ded, the L r |on ssin nit 218a is
transferred towt@%’alig\é\%%sggg%{:gn@?m cryénrgdz %{)% the™ vva 174N %(%ly 211
of the 8assett &hstRinsnlz@2atl a Pl@élrtn§peéltl|g@r¢rm@m¢h@0@uh—tams Jrhidged
whet her a patt@h@réh@&@robEﬁbnﬁngYeeéPﬁsﬂﬁel@QﬂNQQ%ﬁh@Qkﬁ%&%rQQQE%EQQ i's

appropriate or_not b the thickness of a resist fil
i nspect ed waf ePOWFé\é@ES ﬁBésEg‘%r & eadSeCi@sEshy PhethhPeEiPransher body

211 of the cassebterstal$ais 202t iAecanding ticidie e odt the aadtdevst epieng
processi ng

unit so as not to hinder the movement of the main wafer

30 transfer body 16. The sub-arm 115 on standby moves to a
"position above the temperature regulating 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.

35 The sub-arm 115 which has received the wafer W 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

i



_ 79 _ systemin accordance with this enbodi nent structured as above, the
-ature regul ation processing unit (CPL) is placed between the solution
process’ ng unit and the heat processing unit (HP) by placing the
tenperature processing 5 unit (CPL) of the heating and tenperature
regul ation processing unit on the sol utiaf,processing unit side, whereby
the thermal influence of the heat processing units on the solution
processing unit side can be held tq a great extent. Accordin n tlﬂe
coating and d@@%ﬁ%ﬂdﬁ%@eﬁf%@ QLS REXtefh8PaPYr EE ‘?Y%‘T‘eﬁnf’n q
sol ution processd g cemdisiy BABQie&EHenaﬂﬂg REM)s E@rundéfgbrpn‘l@ismmimd
processing for_the wafer Wcan erforned, pre er erfmor.e,
according to theTodIHy %W%e@%?%pﬁ’ﬂ%c%?%%g sﬁﬁ% Sy st em |lrt%' agégordance
with this enbaofomsrsindie the weferimssl la¢a ngdwddrse238paad atﬂné%@a@s%%s 240

al l owi n gas gg_q? 0, he sol uti on processing unit-
gr oups g‘%l( Cﬁz%grﬁl d&;k?%%P%% #ogvir{% the tops thereof are di sposed
bet ween the sol uti ohf‘p@bcéhglPl?ge@ﬁf—‘?r’@i%ﬁﬁs(:bﬁéméhPF@FPEE%—P%n ¥i FRfcoati ng

unit (BARC) 0ot 2% dS8a tthe theehsll hibatsoahd dvikiel Hi €F) cfieLdr 84 3D,
the first devel op| ng processi ng uni t géﬁugazmc and the econd &evel opi ng
u

processing unithgyr YEFD IS Beyechéon mQﬁHaF‘éﬁﬁe?ﬁ?H Bt HRYutarton
processing unid¢i g:syaume(édme-émsiw cafi@uinbtinbeat dmlgth@dtémp@ea’atnee

regul ati on rocess a) 214 214c n e
fi ?st arfd 52005%9 .E?%"s? gqtfio%ﬁ?%’f 2RGSO RITRES eg Qc?ﬁé% ]aﬁgs 240
have t he functlZ)’n cﬂndheté:te i resupbeatd g evecsfn S heand fehru w dsubbguheaedl ﬁSu&latl ng
nmeans are dis Egg%‘gg{.ﬁ{\fﬁgdtngﬂ‘)%%iﬁégspgggggm§g unit group 213 and the

second proces unit it he thermal i nfluence of
t he heat proce55|ngThﬁ|W§f@¥ Whéshﬁﬁﬁpnﬁraﬁéfﬁéﬁﬁ@rﬁfemethéghFﬁplon

prgceSSI ng uni Eém@é\réﬁlﬁré@ﬂétﬁ*n&fl ;lsfeeeggmg uHiid ( EAIQEDS:d?@HeE&xlsﬂmhb%ﬁed
and tenperature contro e solutign _proces uni,t ups, each_f or
performhg 35 ‘%%E%?l‘b‘??rb?g%%éﬁ Foi g efr9 ‘cha %8?%% C¥aipEPat ure
can be perfor nesdyerg, am@ctsah;fehlemi to a&He htigheplredisgoh tehpehetpresent
i nvention w 11 X n 41.
FIG 39 and FI ‘Efg‘ﬂagjr nlec E&ﬂgﬁgl#ﬁ}&é{ gég{ e Eg‘ﬁgh&}lr%ﬁe%gsﬁgg fhft
processi ng sys$euta@nc§34jltﬂn@rtecfrmm blsrbbble reeane @petflﬁélpmeseﬁreﬁﬁ%nm@ﬁd FI G
39 is a plan vi %égﬁuﬂa%e ééléngmes%l\ﬂgewt F5€, 4oy %x%m%ﬁ‘ét' ogal

vi ew t aken al ong I ne A- , show ng the_positional
rel ati ad&hip me%‘ﬁ@rl)(e@l EReFPONSBEPREcRSTRETRALHEE 5?68%@§F—ﬁ§ uPt ) gr oup

213ah t he mEegond PrReesastng H@tnbfegéQUQe2ié?ulalﬂ(iohhgr@kh%ﬁ@sﬁ.an%; taxemer 215a.
10 Thi s enbodi ment t fromihe aforesaid fo enbodi_nen
terms of struc?ﬂ?‘%l?ﬁegheuﬁ?a Weht™ 4 tHECOEh et g%é 'E){\Zelppfe&s s?glgl tﬁlgrglet he

processi ng solwafen @ndsi nrahafeirlaednunbetleoﬁre‘stnetheaan:nggandltterfﬁ@ﬂ‘at ure

g 2200 1's ongie THESH Y 5T BRSPSt IPF g Y iy BBRL SRy P pnftrBot®
expl anazbon of rehéssamelstioot gpatasd prorestangt HS8ibodi ment will be

partially omtted. Mjregyeresibe &@a@wrmﬁad gcand, SMHEH' @hwafeb@mgd to
desi gnat e t he sane conponents as thqse |n the fﬁgﬂ‘é errbo ment . tﬁ%
S

shown in Fig. B892nERPETELHaE? r?gpﬁﬁélt&é’\‘?d-%?ﬂbab SRRy © s?lé%%l
structure in whigh 1he sare: casseid enst aheand262end aftéﬂ‘le:efcmﬂvtﬂng the
enbodi nment , aflrst rocess stati 208|nvvhchv rlous k| 142
processi ng uni V& Eﬁcﬁ ‘£ 3P p{éﬂgo‘?’?f'ﬁ@ovgrle%ent‘%“%r}ﬁe hr oces? g 1% N hé2%25
waf ers ¥gone byndneacnumeatxchgdandl“ldevmD:pleﬂglﬁoﬁassh pssthees aedting
multi-tiered,. Sgtgg%zpzloecafg\ 'tqglgsga&gen%{?gvgé OSSP A8 UL I

first processifg station he “i nterface section or transferring
the wafer W froshteranfatthgneriemoll ishowst Azt &AF -dildps¥e d hedfechmn iSms

second 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 drivemotor 143, and the coating of the resist solution

is completed by spreading the resist solution over the entire



30 processing station 209 are integrally connected. Coating processing of
appl yjAg an antireflection filmand a resist filmon the wafer Wis mainly
perforied in the first processing station 208, and devel opi ng processi ng of
the exposed resist filmis perfornmed in the second processing 35 station
209. The cassette station 202 has the sang structure as in the fourth
enbodi ment, so that the explanation t heredt will - 81 be omtted. As
shown in FlG. 39 and FIG 40, in the first processing station 208, as first
processi ng uni £2g¢ ovbstRervpkeF oW nb¥gCeBEtLEBAapr 66688i-ng: t he

antireflection fil rrse@gte%aengmyt Bn & BARG) £ 8F O1gh Zilf?’%lﬁ.ﬂ'\@rtel'l%aﬂ&ﬂgshnﬁid m
coating unit (CT%JPg]r 13b are provided at the front,. In

antireflection Jc‘%a*fkﬁ?lgf%ﬁti (@ﬁf@sﬁ%&rﬁlltsasectq?é’%rﬁgi P@Flnéct POA film
coating units tBARQARIS 14 Mehowkiing chatwageproces sidigtfelt noveswabher W
about normal tenpe aéure [e s%acked in three 10 .ti s in the % axi s
direction. In Fﬁg % tEt€¢ H’% Bafi Rasﬁﬁﬁfm Wear}&?}s é’lﬁ%’o resi st film

coating units tE€mpeafuterrpeniatiabngandaticagsprocedsitrg/florst sbowaf én W
about nor nal t?ﬂ@er?ﬁdreﬁ{eere%l@cfé&e,daflsh%ﬁelh' §. 1Jb8 he g as@ébﬁmg

direction. Mreover, chenical tower's 5a and are 15 di sposed
respectively aﬁ]’léc‘éﬁ*ﬁc@@d%hé RHRT r 4 | e enh f@ﬂ@nté't%t"\ﬁ*fg?mr‘ﬂ £ S( BRRBEEgr oup

213a and the rggi shef piAsCoatndgnididic (& BHOUY 2ASR. pdbepabrMigakl cower
215a stores an ant| reil ectjon fil g“é’[l al 3% Er ocessi ng sol lﬁl on.to be
f?%%{?b?]nfu Pt S1PBRRC) 286 % # LY ifhe

suppl i ed0t o t hBX4FLTR
chemi cal towerFm5b28Coreﬁeaasesna&ngahﬁﬂl desasndipgoedssi B¢ slelsdtendl) to be
supplledtotheres st fllmco Cr)y, 217, At _the back af &

first processﬂ’ig s?ig the 56§er é'sfl rs (% )rriae;tne E?Aér te‘%%%) regu(riegul%éltl on
processi ng un|anQStgaoap821néaaﬁd7ﬂhéSQéGond heati ng and tenperature

regul ation processiag Ufbl giﬂ @14 ar 6.1 rangRd- A% DS SRAYM JH @eRSSI Ng

unit groups with the trans evice 219a between them Thé first heating
and t enmbBr at ur érﬁégﬁﬁatPbﬁtﬁr?ﬁeézrs.%%.tbegw%ﬁrzmhs IR HRA ST to
heating and 30th§nB§Eﬁtb&@er quhabb@fitﬂbﬁCaiib&@lynbbo@reOlt&eZ%lt @ﬂ%te -
arranged respeéhl ve| ent to chen}?ig égﬁe %%215& a[}% 215b. 1n the
first heating &Rd t e? "F]é rEy "\moﬁ es TIPS ?f&a?ndt 'he
first heating ahd Walﬁper Wt isempegtledt ban tpreope.s:sl ngSuhséquéﬂlﬁayar ehet acked

35 in eight ti %rfﬁgi{egawge ragtﬁa@ i6RCRRAN T -ESLAS 986000 71 NEALA0 LAY,

terrperat ure regu on pI’OCG Sin uni rou the secon at | ng and
t enper aR0r e regnl B original POSZtlpnoc@Ec.@larﬁngﬁerlefUlﬁ .aP8Cst ek ed nisn

eight tiers ingthg.Zsaxhs v@léf‘é%& he Lvaffeh}evvfié %Lﬁ%é%&oﬂﬁef}%’é i1g cnd

t enperature regul ati on processing units 210a and 210b, the tenperature
regul ation pro és§Pn&n§ﬁFH§ Pépgft?f@énﬁﬁ?d sepgpd heat processmg
(PAB) (S10). As a result, a remaining solvent is removed

from the coating film on the wafer W by evaporating.

25 After the predetermined heat processing by the heat
processing device H is completed, operations reverse to the
operations shown by FIG. 23A to FIG. 23C are performed.
Specifically, thewafer W is returned to the front sidewhile
mounted onto the temperature regulation and transfer plate

30 71 from the hot plate 86 by the temperature regulation and

" transfer device C. At this time, the temperature regulation
and transfer device C moves to the front side while
regulating the temperature of the heatedwafer W, for example,
at about 40T (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.

g



5 for perform ng tenperature regul ation processing for the wafer Wand heat
S ng units (HP) 220a and 220b for perform ng heat processing are

di sposéd adjacent to each other and integrated, respectively. As shown in

FIG 41, the first heating and tenperature 10 regul ati on processing unit

group 214a is structured by stacking the g rst heating and tenperature

regul ation processing units 210a in nultipletiers. Incidentally, FIG 41 is

a sectional view taken alang the Iiple A—A‘k in FIG .39, show n Ro_he

posi tional relati ondREpWBEEReWNnIPhERERr 58KE8 BRECBESFRS Gﬁf“?egf" 4p€213a,

the chem cal tpwgnlatban and tiensPeordeyi©cessiynghenstcohdupa2hdaadenng

the X-directiop. As_.sho in.FIG 39 and.FIG 41 he fi I d

t enper at ur e reBE?’&FFSﬁ %gggeggi Ry @ ?Fag%ﬂﬁ il %r%l% F%eEéécgﬁggégggﬁgsi ng

unit group is skplieineddbpynsime ks g Ithe 223 ftia @RCheatnidngrand feswpdr 8bur e

regul ati on progcesst. Is a: J J tq.Ler; RNB

regul ati %n pr oggé?ﬁ’% E%l%ﬁFé%%)lé%%gbgg%nodfeg{%ee %ggtéﬁp}?&essi@%%ﬁ%??l( HP)

220a and t he takperarutl ridgiough dhomdassy A§aunftthemoon Bd, spewn in

positioned on thg, side ofc dhgreheriesl nbavel 18 X ildaass A nkfReeSTINEnd
sol ution supplying section in each of the first heati ngrggggtgﬁn*ﬁgr ature
i

regul ati on profeR§rAgtEnPEEe2EBROSYRE RRPFPEPILBEL POR P Cafi t

gL oup 2|13a as t(lsngji,rshepfvaﬁlesswnﬁsudbuiggaﬁﬁ s dhepasednddhacentl to the
chem cal tower .215a. .Simlarly,,t con eating and_3 erature
regul at 16n pr o8ESSPRGASI PLEP0lD E?4§%FstSPPSE?ngS 6%98 ggggﬁga Re second
heating and tenpenaferedeegokali on preodesHingnevicss 200t sieght oni 6bs,
and the tenperguutgor eadhali aiRr eceasias ukY (FPhha2iflnobkaabrbhgcheal
processi ng unit~(HP) )b ‘and the tenperature 35 regul ation processing unit
(CPL) 218b is pssmt tbrednsrrinee. secddopf léhd SéAdnitealtPEoRéLIPLSHTRE a
processing sol yhhoBrsHRRLYiI(BUSFEBY BRei Wa £EE N Bind her Ses@P G heatrinnghagd

- 83 tenperature reﬁl ation ‘%r,ocesm ng units 21$b. Thebre rlost filmcoating
unit grbp 213628Rd the “Bifes W& 8PS ATes DLesst Ag bhft “b‘tr9 Sup “2£5E& "W ch
will be descri bgdtkeapetraas lyhbefotrat bepiageseligeuint gootpe arle gtiesposed
adj acent 5 to i.s chem cal _t r . e ti_cal transfer-type
transfer devi cé‘g‘f§§?;‘l?’ﬁg’aﬁ)ﬁer%\é?legc%ﬁ%?%r? Fieﬁk]%(%%g%z%%gr\éﬁhla%gx ) group
213a, the resiprokiebmiogat sngenhdrnedRy grivap izisprechs o semaed aseeend
heating and te%%gh%‘ﬂriﬁgr@&i‘{ C{ai=5d)) PE@QL%Ehegir{rtréxtfaJc% QEEHEESZMQSQQQ .214b

are arranged. structures of the transfer device 219a, . , ,
antirefB8cti onThel miesgspig dhillt CBARERS§E0GPSPESALOPhE VeSSt S MPddat i ng
unit (CT) groupo2ph.foandnilte ohilkst nigalitignany tarpaaicdr yiee gultalailem
processi ng unit .%group 214a .in th?fi r%t g{ocessi n nstaeti Qn 15e %(18 are t he
sane as those PYCERECPRASt THEFRESSdioRy B BIFP0T 563 TFRPERS *aF o rdSar  Fdur t h
enbodi nent, soandapet hermse raur tedhieed iammatinepethéoadfomphir the lemsi an@dherThe
second heating t [ S 0g ;uni [

hi s embodi monf S dErF oF et T T s GRS Rer S5 “And 0 LeRpeT atire
regul at 26n pr o¢ddsikngsgnilnsgestsort4bInnthhe wewreshi dFRAIH RN Rt in
terms of struc j ; : 1 24 TS ARGh-2dd BE &4 6 10 aHed
at both side fgj(%rerﬁdgﬁlfdi]%htlﬁg?l?ﬂgh%?gﬁg?g?eﬁﬁi té(ﬁé@rL) is not provided. In
this enbodi mentvafex® Waf er Wcan be transferred between 25 the first

processing station 208 &an gt BeC PrbquNciessiing cindliare 0T vhivdtes W be

described later, via the te ratuyre reqguyl ation Rprocessi ni of each
of the second H&ati Ry Shid eoralttll?rém%%g_uelxﬁol%grep @cé&&gﬁ%ﬁu&ni iiséglob in
the secgnd heatiing wated! tienpereatfiirfeclr ggud cetsi sdmeprotids siewy: Lom (GBEhyragh
214b. Ther ef or @nd b SRELLET JIRINGS 24 24/ 8n80A e/ Dr 2Rl o PrIIRA. alatios h
side faces of e_aceh enperature regulation processing unit 218b. Meanwhil e,
as shown in FlGn 3igndames 10 o0y ationsedoitl o des ity areabP9,
simlarly to thgfidislePiACE6SENG135 shat §2Pe20B 128 rhh8rbii-el Prokassd ng
unit groups for performng solutjon processing for fer W about nccl)rmal

t he wafe
tenperature, thEFeT KCASAOHRWY prods ity HReHioe regulation an

35 transfer device C (S1l6), then transferred from the

temperature regulation and transfer device C to the thermal

processing device H while the temperature of the wafer W



- 84 213c and the second devel opi ng processing unit group 213d are

di spoged at the front. In the first devel opi ng processing unit group 213c,

t he devel opi 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 oping processing units ( 226 are stacked in two tiers in
the Z-axis direction. Mreover, a chem caP~tower 215c is di sposed adj acent
to the second devel opi ng processing unit group 213d. This chem cal tower
215c stores 101§ lbee’v"gg SFONG SECUEP nder op Brataierpsictaibvorhe ¢hsermal

supplied to thprdevekopyngePr 06 asSitit M) e (GPEY) (226, Atrthe,back of; & he
second processing_station 209, the,third heating and tenperature regulation
FPgpSEa A "ae enged

processi ng uni prot BEoREIMGEESs Pivg aumredgteFs iineddi sposed
15 to face thetsmpemdtheat bygtard teappebaince reggllhaticdn sPH0GeSSIdFE:UNI t
group 210b wit he tra K devic 19b between,them The third heating
and terrpgraturge%ggﬁl gt ?%&ge)fo%ggs?ﬁéeﬁmo %g guﬁhflz?@ci%lgdfr?ﬁ&é"&fﬁdi acent
to the cheni cafFreBaERr2R6@Y Hhdsthecseareddbya s ackiew iy de2@ ibaat i ng
and tenperaturgaregul ati on processing units 210c in eight tiers the Z-axis
direction. In each of the third heating and tenperature regul ation
processing units 2168PSEREENEKYer Sher wateguiatisosuiessssi g unit (CPL)
218c for perfopnedgteempaedt deRpebakadtl abhanaph8aePSbRBskIL L he yaf er W

and the, heat p ing_unit.{ HP) 220¢ fqr perform ng heat processing are
di sposejd adj aé%%ﬁsig’egghbgtééﬂaﬁbeﬁ?ﬁ%@?lg?%s.l% SHRrdFire G . 3 9
the tenperatureegegatangomigr dcessi hge Lnded (GPhe2ABet B Wr Rfeddiry unit
br obesei ng. uni 11 ﬁiiﬁzr%%é&%@?éﬁﬁeféﬁ% ForLrataationh: il Penrrivy thra

processing unit P
t enper at ur e r efERREFORrpAotesthagdevel sp2afcunst pdBEY) onadladethenstde of

the chenical touwesndta®@sAdy BHQE%E&\}%%%%?%g@%ﬁ@é%ﬁ&%ﬁe&cgkggsf@e

second vel opi hg processi ng unit ( DE) ' S
proceséﬂﬁg un??°8¥oLg FQ HP%%B%%dC%ﬂFéE%nPrPﬁeﬁﬁﬂégcﬁéntbaldewﬁéppZmac.
Around the versobtatidémansiey:-type transfer device2l9b, _. ,. - 85 the

first devel opi ng processing. uni roup. 213c, the second devel opin .
processi ng unit grog% g%%,d?%i%ﬁ&%ﬁduaha t(HtEVg'h@Q?PnﬁhﬁnHaﬁféﬁpg’r asur e
regul ation proeezss ferved ttgroppsi Ridh iameRildos 1ar @bakkangebug M, higecase,
the second hegt{ r egul ation processing unit group 214b
can cope Wt h%l@o%ﬁlsﬁggtgsg:pggégéﬁngnér %?rpdeerszft l.ﬂ’cg a&z&fl gFFGﬁVE}?‘SCE 8ing
bef ore 2t af t ef2idie Worand itde ofafer datisngofintedonnt hbewapen, chudkhead

processi ng or AiPefalu-Ssdamy at iR pk I ore r. devel opi ng
processi ng. The th’[transﬁer of fhe waf g%%\?v%zé?\%egﬁgghehgécg%gh‘é’% t|:Jn1§‘91and

tenperature regultAS BRZPHGCERLT HYE Fifi Gt b M VEE4EO ah PAsHd it pboNeathag and
t enperat ur e r agpit Epharny pHodssivgfenin 1oy otide 2ddehdNEshs 2981 Ehe 0ok Pee Waf er
o oopeen the seapad 396! B8aKe IR 3040e 189V A P RS ST % e
being rotated, for example, at 10rpm to 100rpm by the drive
motor 143 and the nozzle 135 moves from the periphery of
the wafer W in the Y-direction, coating of the predetermined
developing solution is performed by the centrifugal force
of rotation..
30 The waf.elr W is then transferred to the post-baking unit
" (POST) included in the fourth processing unit section G4.
Also in this case, by operations similar to the operations
explained in S9 to S11 and S16 to S18, the wafer W is
transferred from the main wafer transfer body 17 to the
35 temperature regulation and transfer device C (S21), then
transferred from the temperature regulation and transfer

device C to the thermal processing device H to undergo heat



15 214b and the first or the second devel opi ng processing unit (DEV) group
213c gk 213d, and the transfer of the wafer Whbetween the third heating and
t enpef-at ure regul ati on processing unit group 214c and the first or the
second devel opi ng processing unit (DEV) group 213c or 213d are 20 perforned
by the transfer device 219b. The wafer_ Wikg delivered fromto the second
and the third heating and tenperature regul ation processing unit group 214b
and 214c - to/fr8n1the trg gﬁ gﬁ e.219b respecti.vel,y a the sgftter
menbers 247b aRd“Z4758 @i €K &F€ 85W8édpFﬁcFﬁ§l§§ P&ﬁﬁ@?a urldOPEEH at i on
processi ng uni hea2i8b)arig2218c. Tm¢smafeheWmaéetr&ﬁsﬁeﬂeédvahfﬁeftba1to t he
tenperature re oces g Is b,Q r eati ng and

t enperature reg%kgkkggug%oggsghﬁ wé%l% %% %roﬁ%pEag gfé% fransfer
body 237 via tﬁéeéﬁ@?r@ﬁnﬁérrﬁ@mpgwbume trf@r3©xem@é@r, at@re. by egud at i on
processi Bg uni tegbBeathbe fégﬁat@ic& aﬁatﬂ%;@ér H@%ﬂcg% %%@E Stgr&@w i§ as

the interface section, 205 t he aforesaid fourth enbodl nent hat t he
expl anati on t h&rBEf EAKER ‘b‘ét &?ﬁ fihed Fipgtt airovel erst sowke s rbCFqBGl 63d-nand

FIG 41, in thend5réeati malanda@@wewah@ge&r @%@%&bﬂgAintﬁﬁﬂ 2Ris hbst

cheni cal towersr215 % %15at aﬂ t f di sp eld betwee Ct ge first
processi ng uni P-grotpstdia ?? §ﬁi e géte P¥ X &5 ng
unit ( BARC) gr@upreﬂeaermhaedesesuoﬂlbﬂlt@&ﬁlngAsnatréﬁH)tgrbhe Pé&8bstt he
first deyel opi ess ggggr C e v Iop| ng
pr ocess?gg uni tgg?mga gr%:}% g%%}g eléglg%clﬁda%?o%eetsds}ﬁ nasl %%Ig Sg?‘o% s 214
5 (the first hé&tFﬁ@raﬁédtenperature regul ati on processing unit group 214a,

the second heating ang {8FBErAtiY & HROWALsGR PEACESSERY A 314D,
and the third hgatl Flg and t enper,at ure regulsat |ron roceSS|érJ1E;g;A1Lerll%[ roég}

214c) respecti vefyt hBrPFP§f51E>‘EoBé‘§§| RECSLL 67 DUsthsdMera weisacond
processi ng statirans2e9, badg iLs. aaddtrbmqmneaheohwte b@@@b@ttkean\A@lfl £n&39 and

t he passages 24 | Lowi n as_exhaust fromth first

pr ocessiﬁg uni t ggrgo}ﬁgs fgﬁgtlSnf ?@\Aﬁ?’o%g’ﬁewfag]ﬁg ?ﬁ&?é FraPQdéﬁ 2§o§§34ﬁet ween
the chenical. t énerbiglGasad phecessing proretsimitwrnd grieuds kKb c2l4heThe
passage 240 ang.the heat gd}ééﬂﬂﬁémn%ggktéé%gépygfogl@adi%%gttﬁe obiieq

chemi cal tower 215b tfunction as a erature regu ani sm an

heat insul ati n§YReRKsTEBRSt @6 Ri NSCTPFEERISI ﬁgsnﬁptclgnogsylz%wham 2—153c

cor respondi ng h@tqmmw@bae%mwbh HOBR R 1M e ok RO bRkt te
aforesaid fourth enbodi nent, a clean air

enbodi nent, simlar i

suppl yi A8 sectFBﬁtFB% ﬁhB?g?ﬁ@ PP LR W He reRemadite shenRpeRretse
regul ated to thbe 4f tie paosesse rsg:auﬂudn gooupsnfardaﬂtamveoltﬂléib%@%@@@t t he
upper portion i opi rocessin 5 _The cl ean
air supplying gég%?gﬁgﬁﬁ% g% §Qgt9§£1 ?£% éﬁﬁ%#% %§iﬁj f?¥ evg gﬁéﬁhre
regul ating devﬂééefwdtﬂ'egerlegtlﬁrtgaﬂ:h@nt/@rvmﬂ@yuaecamicyuramﬂ tie larikke tiay
like, and SUppbleeJ?né;ﬂ)@@E‘e&' rouMi %hm'aéregt':?b'i@d ﬁgp%ggi’&ﬁtd&glé%?nafy

tenperature and_hum_dit gas exhausted from:t i rst 30

processfhg uni P aFﬁépguéﬁﬁdFl%‘%\A% HonpeRtsgle Eremphlas depck Mdalafowheg t he
gas to flow tochbeetepssthereaf1andobymd ey igig e tingliek and theskicke from
the gas, to the_first ocessing units. Also in this enbodi nment, |ikew se
with the aforeS5PG* ]OB‘UE h embodi ment, tenperature control in the

As explained above, the wafer W is transferred while

the temperature of thewafer Wis regulated immediately after
30 the first heating (S5), the second heating (S10), the third
"~ heating (817), 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 (S19) as the following steps can be reduced, thus improving
throughput.

The thermal processing.unit sections G3 to G5 each have



35 processing solution supplying units (BARC, CT, and DEV) for processing
t he waf>er Wabout normal tenperature can be performed precisely by
provi di'ng tenperature regulating 87 _ nechanisns in which the heat
insulating walls 239 and the passages 240 all owi ng gas exhausted fromthe
bottoms of the first processing unit groups 213 to flow to the tops thereof
. Moreover, the passages 240 have the function of heat 5 insulating neans,
and thus doubl e heat insulating neans are disposed by providing the heat

i nsul ati ng maIF§n2§§e5ﬁ§ THH P g§§e2ﬁ@a &t Oﬁ?%é@%%&ﬁ&tpggggégPﬁg
unit groups 2141l asddt&2 ehehi halet Hieest2ébedAstaucesuét , ahénperabuee,
control in the | ution_REQcessk ng Lt OHpS.ea r m.ng

ol Ut on proceSarnE T ot B aarer o ab0OEnarmsl Fenporataraidan be
performed verysprecigdl yheahitlrs hengpimoesiing regiafisonecstionedli anghehe

cheni cal ; t over $o2daqdga IRty £Rst | Wrdeealy S Al T, WfiliPasarilambhg heat
processing units 220, there acilitating the tenperature 15 regul ati on of
g

t he processi nglasgat RBRbeRsoEhsWRSERaERE taobe) RrPRESEREr B8aFHLlY and _
antireflectionghhbmeg08si tige Uiiln (BARS tabadBe2lBaditbel@niid el ectgen film
coating units gBARC 216 each for pertorni&g.antirEflﬁﬁtign filmcoating
processi ng for*ERESRaF8r TAPBSCEOXEI HG*Ehe ShAFEF B8 1 W wi-EAR%AR%akEi ref | ecti on
filmwhile thecoatetbMtisnmbunbtedianraaspi inchhekughpatcup are stacked in
three tjers . In the_resj i f] i 2330410 LSt fi 1 m
coati ngiﬁni ts (CT) glggﬁ“ ﬂ?%?c%éé%%§%@%Q?g§%%dg{f%ﬂgoatI r%élp géé?glﬁtﬁaﬁf or

t he waf er W bydewvacer vikethaftempang tur @ r2sulasiion aud dinass ift devige

wafer Wis moupt edofneige SR GRUGS: ithadsEeR Bhaiskackeshdmfhrae biges . In
the first devel opi_ng EFOCESSIng unltdgioup 213c, the developlgg procegflng
units (DEV) 228C&dEh Fof PRI N v ehspiaéeprBdes LG YrolatRE SaEer W
by SUDE| yikng aade&ebQEHQQe&mﬁﬂgﬁoIﬂeW%ieh:athE% wef Qhe3(ﬂe‘nﬁbie$famwlét efl on a )
spin chuck in a cu re_stacked in_t ~~U r. t tiers. SiJnlar i-n the
second Yevel opFﬁguEP§&8§s?ﬂ§K‘[ﬁﬁfﬂ55‘?’6?§v d? P‘ﬁﬁg’a%v% Bp1 e Oﬁmoacnec}s/ésf)gg
units (DEV) 22Beeachrboespéntor riiemceeve|difi freg raxe ess prg clews irige swater W
by suppl ying t g deyeloping, sol uki op WL hud e RIa 3Ry Whirk TaUBLSA N 2
spin chuck in acup are stacked in the . ‘upper two tiers. In each of the
first, second, anAdckdithermedt Pugoshdof the wafgg W ipehperdtake spdghraticon

processing uni Lr-gee4RSndléan 2i4kixaad 214c, the heating and tenperature
regul ation processing units 210 in each of which the heat prqces%bg%e%pit

(HP) 2280for perf or Aen§RAYAEL 1B EdGes i n§REor SRIPRr i EF BRANE TR |

t errpler ature r eg@krabie@n?pr @Qﬁsaha?: ditiet p1 £8%) bErdedr therd e td g deertjoessat ur e
- regul ati on procgessi.ng r e er, Ware di sposed_adj acent t h ot her
and integratedﬁarghstggée& enlggﬁhﬁntﬁgféF 5%%“%39&&55%%&&& a gsgglthe
shutter nmenberpr24easind 24l seetpooms ¢3d ton GSi dadf abes cotéach sy tem
tenperature regulatian pf QeasSiAg Ul giherst IUCt Wi ot he heatd g, 1and
tenperature regulation processing unit 210 in thi's enbodinent is the sane
as in tRE af or dgdilychesr oh Enddatdmg devd cesul. i &0sl Shat 1 dhetelds is

_ om tted. coating system processing unit sections Gl and G2 can be

held to a minimum.
Meanwhile, the portions between the main wafer
transfer sections Al and A2 and the processing unit sections
30 Gl to G5 are surrounded by the surrounding members 44 and
" 44’ , whereby the entry of particles to the processing units
and the transfer sections can be prevented.
As for these surrounding members 44 and 44’, as shown
in FIG. 4, the gap U is provided between each of the
35 surrounding members 44 of the first and second main wafer
transfer sections Al and A2, and each of the processingunits,

whereby vibration caused by, the transfer of the main wafer

e



The structures of the transfer devices 219a and 219b 15 are the sane as
those 0 the transfer devices 219a and 219b in the aforesaid fourth
enbodi:nent, and thus the explanation thereof is omtted. Next,
processi ng~steps in the coating and devel opi ng processing system 201
structured as above wi |l be explained. 20 5(aoergtti ons in the heating and
tenperature regul ati on processing unit aré the sane as in the aforesaid
fourth enbodi rrsnt %nd t hus .t he e>§gl anation thereof is omtted. In the
coating and deVEPBFERY §PGEESEENG s e M2GE Nate WOty tmaftdre W
housed in the passettdnG usittakere2mlaindgdVnt ke wafier ddmmshemdody 211 of
the cassette st %%E 2%% acré%stir ansfared i.;nto the tenperature regul ation
processi ng unit %“ )1 85 R e 1T SCHWEAS KRG OGTF T ever at ure regul ation
processi ng unit 210&esft .t abmbEpber proressiune Statbenra2d o, canddeng@ity
tenperature re LN ;30 +Processi i i t n t.he t.enmperature
regul ati %g pl atg ghgtzcgq 'Il'%e, F&/gf %?%\%{fm%t\gﬂ'pﬁg)s& %Ir?gglrcg%g% at%ﬂaet Ser%pé"f'la]t%u &
regul ation pro€&RiPAgerhwWikd Tefsaemcs &or F§@-aidorkpFdcasdig unit ( CPL)
218a is transferredrntect hgs 35 aRtdygiil i id oat i Bt 216
inthe . antireflectiaon filmcoatin %\%f%%g,%{%gﬂsgggéb %?L%g %at]_hiiegér@cgénsf er
devi ce 219a, aF?6°¥6QF§daw the dlfiﬂ%g’é)s‘itri@r’ssopét BR cassetge stafyiqm 10,
antirefl ectionthel proteesiabestWtdoat ad ,Wahkd the AneeeFsideg Kltutdon 4 or
the antirefl ecti Llmin the aptireflectjon filmcoati unit, (BARC) 216
is tr anEsLPer r ed&ie%pgathg]#gr‘rpgrggt g%yﬁcgrﬁe‘ﬁhtat?o Py éi’%%qs‘rin%d"riﬁﬁjto ‘CPIOF 218a
of the first heaehpdeandLPanpicktzans & 0legliDat i amd driicassi agtashed2ddanky t he
transfer devic a n t requl aty ng pl 225.
The waf er Wm)gﬁf%ég gﬁegﬁ??eﬁggri{%r%@%wﬁﬁ%éﬁ a]tq%d? G's a{)r}d’gﬁ%aé”ed
into the 10 heRPWpr bée¥dnagcharn efP) 1226arbd isd ulope thed WL Pahddtlters
processing. Theoeaft®r, de1vafer Wd éikrﬁbﬂﬁ%%@ﬂﬂg& tBe &M aLe

e ‘su

regul atj on processing unit,K (CP 18a to b jected to tenperature
regul at#' n pr oggss]i%g.an%S{%'h@r\lﬁ)a?ﬁ?wmr’cﬁrﬁ’astft?rﬁ%%&f@l@ caFpOEFEUr e
regul ati on protessésgednitaetenpeariaigiue itegaladher ArOeessi 74 44 w1eCPL)

218a i s transfekredmndq i fidm.,coating .unjt. (CT) .217 in the
resist film cogtgi' n(gjr%fn% td-év‘:ﬁgu%f%%gg b%/lrt he tsrugl?g‘flee;g &P &%) g4 01858 16bat ed
with a 20 resi d8cEs| 3li apd FBeinmatbe Wlreatédnwoththeearesivst (sipwatiddn in
the resist fil fihcoad ifig ik gl 7, ] rr.ed : t re
regul ati on processjng uni th%&%—%%%%bp%%%%}%%ggﬁ ﬁ%ggﬁggsaﬁgpat%{eﬁgr'at ure
regul at?®n pro@eEsthgethiis bed Lo 3y epbausindpetr HeQi e G . B0 wafer W

i s then transfenretdéntacidies NeRIr PHOGESaEBAgHNEAné HP) 6 2200, Ak %h%bit%%t ed
to heat procesg(i_in . T%ere%fter t he w%fer Wis transferred into the |
tenper at ure regul At ToRC procEset ng hithe EBHr D £8h Tid LR PEREEFFE Nl RBd tat ur e
regul ati on progestings Ghetowd®r a¥mhis exiat e rfigone thize exerpetabii-e
regul ation pro i j t Lon progcessi ng _uni.t -(CPL)
218b is transfZ??Z%&%y{ﬁgﬁtggn%@%%%%«?‘?%%u%% i%%lﬁ nglcgggi@go‘grﬁatq:hﬂgg of
the heat®ng andfehperbanse8tagurdt$tn (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



35 processing unit 210c in the third heating and tenperature regul ation
processing unit group 214c by the transfer device 219b. i J:. - 90 The
waf er “W'transferred to the tenperature regul ation processing unit is
transferred into the peripheral aligner 234 by the wafer transfer body 237
in the interface section 205 and subj ect egﬂto waf er edge exposure. 5 The
waf er Wwhi ch has undergone the wafer edge ‘exposure is transferred to the
buffer cassette 233 by the wafer transfer body 237, and tenporarily held or
transferred toft R&Sal ifgFeeXemmls | BudtiPAt &d) tara 3Kk anererl lnsdmscerf asody

237, the pre- expeswid lteenyier aladre undgllodt ivhe Whird ret £iGdd isideaiad)y and
t he wafer tran%gﬁrt E0%¥-2%Z~,- }'here@%teth t he wafer W%}i ch hasjéjnger%%e
exposure procesSitigShy the alr gher®is TIaREF S PERSPF ot 1HET R H TR &
section 205 i ntedsphént emedr atfurtder dgulsat isonl preooesss mag runiatf rCR)aniRa- of
the third heatid t r e requl ati D i uni t. .210¢c. i n the
third hegti ng 5’%%@#&?@?3‘? 'réezeultgfqal os‘raletdﬁs(r%or}césssll@r’] %ﬁozﬁtd%:} (Scsulpr)milffgyo‘f t he
second processbg§esitaonorezod by dvt hdrenaffor asedds fsemsvady 23z e tsmmthufd er
cassette 233, amd herwafiersddansf & body 237, and subjected to tenperature
regul ation processing. 20 The wafer Wwhi ch has undergone the tenperature
regul ati on processi AFSF IR tiéhfdiatahdr a8l f50KF PR e SIMMREWHIRG ( CPL)
218c i s transf etmedhertike pieveu@pi BEnPEECESEhAG tibspKHERM B2 drd he,

first deyel oping processing unit group 213c or the second deyel opi ng

pr ocessﬁﬁg uni t- ngﬁ?‘”%gpa%%fde%?/n‘?r?er{)creasr?slf%qr UV Egcgi‘@B,s §¥da% bcf%dtsed to
devel opi ng pr ocexsined lethsonkkehighehi thahashander gine fihestdensl epicegnd
processing in R LE j 6, ransf ertr. into
Phe hoat broceas g anrt (CERr Zdon ad aasnr! 3650 FRA vAS sEErCH§ it
regul ation pro®&SSERF IR BNLERGCRABES Gokoeiandicy, exiearilise benpet diRae
regul ation proeessingraNi.t EGRIn A8 By the hemtdhgeAnd herperat Uk e
regul ati on processi.ng unit 210b,in the second heating, ang t enperature

regul attén pr o€8§§ilﬁ’% GNP EeTr BUbE 22BE NPT 1 BrgnSReRidaer cehas thgh inand
subj ected to heak pheressipupcdhe npbee tWnha s rundeegongs t e, healc
processing in the a # i unit, (HP) 220b is transferred to the

- 91 tenperat Elr;é %g le%,{ff%%ﬁﬁ% 0 BES uﬁ%rtesf’%ﬁ, R e RS PR Serred to
t he tenper at ur €opégutarronegrdvgsinnghandta2ida wfstdre Urniitst widath mgeand
tenperature regylakib@npr i | O0a, iRt | ' n
tenperature 5 regul ati gn gﬁg%?s%%nléggs?gg%oﬁa%;ﬁguggﬁglﬁ%ﬁ%?hf%aé%%éggﬂ
~device 299a. TRESHKAFELYWin the tenperature regul ati on processing unit 218a

i's housed in the casseidraliGd¥otiiee Waltlestiianst shcbodY, Ahle %ftmto@%h%%si%ette
station 202. Accordi ng to the coati ngpag,?%g,ev,el Opi Nng processin 0 system

in accordance WER PAFs SO HEM S s 4 @610 cafihyr t et adairad
tower as a sol tibi 6nfshppkyrrgssngt unhti sedt 5pnsesi ath axntardd erRCF iefstt he

sol ution procegsiznd URktsS g@gR%, o ng I%E\]Q heating.and t erature
processing units are gl sposed ad %er?t%a 5 the Sceﬁ(;%rﬁoélgl At%ov%d,e ndtthe
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. 1In
addition to this atmospheric pressure control, the

atmospheric pressure in the.entire system (the substrate



15 tenperature processing unit (CPL) of each of the heating and tenperature
regul a on processing units is disposed on the chem cal tower side, whereby
the chénical tower is positioned between the heat processing units of the
heati ng and tenperature regul ati on processing units and the 20 sol ution
processing units. As a result, the thernal 8|an uence of the heat processing
units on the solution processing unit Si de&an be greatly reduced, and
tenperature control in the solution processing units (BARC, CT, and DEV)
each for perfoPHNGSSAH ?Bﬁaﬁﬁéﬁséyﬂ@aYd?e e rRased wheanths e rdtor med
preci sely. Moreavehe dae®r dhngIto lhﬁscﬂé\zhb@egdaé"ﬁ Seed ORI P S5 5‘%
systemin accol;ﬂgl%%%o W th t&l g’blé’g’h the heat i1nsulating wa 9
and the passages “45% aﬁ?selr@(fﬁsr G 1t & to dthio risl sy C’c%e
sol ution pr ocemm@e@@intcesmagrb@gs:czﬂﬂiaed %éb&l&r,at%l@Ctoaﬂ@bx?éH@ i@ fda@w t o
t he topscthere ' £ n. S tion_proce ni t -groups
(the ant |5ref I e?heo%&?o%}?%%g?%%%f\#ﬁ% J(’E&%@) gng%)u% Sff&? ?Efé %giqsg:fraf 9 m
coating unit (EFYPCEsipePparafals ildst devel opi ng processing unit (DEV)
group 213¢, and the sseqond it deval Qg ALOGARS! Ng WiHd (ARd. qrgup 213d)
g

and the heat| ng &TaLnd t emperat ure regul ation procéssing un roups (the
first to third*RE Pﬁdoﬁ‘nﬁyﬁéﬁﬁe‘ﬁ%ﬁﬁﬁés rEgulGti ead C axe placed betwedd

processi ng uni thegr h@atahéade?.rl_élé,s and mgldehd %%Féeqtllk\éemh t@@‘%‘?&gﬂ{%ﬂ y, the
t her mal bnfl ue gﬁcgssme heaE Iﬁrocesm ng units of the heatin
t enper at tr e reg ation anPYe-Gh R 19 §pifr 8EEELIPRY Cir’hlttc’ §P GUps tden be
prevented, andcBaténpgesmsten pontessing uhie selcttions gnoa:@@smgwwélrbbgvr oups
each for perfo n i i er. Wabho nor

Efk Qhé 1L qgflm&?@é%fnghg%eéilng erYlecrﬂf’ogl’%Iﬁ néatt‘ﬁ@

tenperature can ,be performed very precrsely
present invent fLéHe\APPI the exptingesypetn\vppcessBienences t@l BI@ &2cha Fl G
44. FIG 10 42bbmé:l&3to4£rn@hﬁn@hﬁgr@Héré?@%ngcé%[ﬁé}aa[ﬂtﬂge and . deyel,oping

process!L g systemtaccor ng to an enbodi nent of resent 1 nvention, FIG
42 is a gl an vi&&L TRY GSYFS s PEOFREREL 1G] @WltaﬁGCF:FLGPS4@1I engd S§actrondk vi ew
t aken al ong t hpekEnemBB' plrachelyé}Z showi ng the positional relationship in
the 15 X-direction Qgt\é\ﬁgn f{'ir procesag}ggunlt ]igroup 213e and the
second processing ufii't “group STAT L NDULF rARRAT LW 1 e@dnEhPWEmLBhe

af oresai d f our FEGerdbdiimerachnut &t rum mhesthecmaB.QOrdibéil@uﬁ.@%ytsit@ﬁﬁuﬁﬁtt he

chem cal tower e i n Q in that t
nunber of the ??gﬁg?ggﬁe{/&%cgg a d the F‘?gl mgggﬁg ?Oxﬁb]é? T BSF aﬁfnﬁgl on

processttg uni 8 FRakidrenongn@rerd nant brel & eepéned fhy misoshiutg eunlta,

(BARC) and theafieshst dgdnzpathng o I on 0 e
anot her . Corrpa?edté\éuthpthe rfpg(c))urth anmbg;é?whrlr%ﬁ%ettﬁ&k?gb évsﬂpﬁ gigﬂ

systemis downgFzed YA TN BRoaPAEaL oA karshigRckirhasbath @ﬁﬁéépﬁ@ﬁntw | |
be expl ai ned behdwth Isé dexphanatsosadh udie saREbstd LA BralS, ishutthgsEourt h

enbodi nent w I% %%P@E%ééﬁ% glq]{#?ﬁme;ll' ﬁ%gg ﬁﬁ%gg gggﬁ sin the folrth

enbodi nent w | e explalne synbol s as those
in the 3purth eabbifaekeriNg. shown in Fi g. 42, this coating and devel opi ng

processing system 2(Qdr83§est r UetUHL LR WRLER %Jflgc%g\%@ ﬁaa%%%atéaet%%tl on 202

as in the fourth enbodiment, a first processi ¢h®®
various kinds SFOW otk LiGhg285 BHFPénéa%IPﬁfQﬂrOE’;ﬂéTg @oxtye lpiedeesf armed

processi ng forsé hehawafwhsn Weaeo d@dn@ﬂg oN &9akhBY ﬁﬂﬂtdEMeEHQ'QQIBEQSﬁSS'ng
steps are mul té Lgfa §%9/st%m51?r?{){] sch):rt(g(c:D%SsSCI;{lgn%ltc%t IJ.gnopened'by the shutter
30 43, the openings 75a and 75b of each unit in the thermal
‘pProcessing system unit sections G3 to G5 on both sides of
the unit sections G1 and G2 are closed by the shutters 76a
and 76b. Consequently, an atmosphere which exerts a bad
influence on processing no longer flows into the thermal
35 processingsystemunitfromthesolutionsupplysystemunit.
Furthermore, this system allows the temperature in

solution supply devices 58 and 59 inside the chemical




93 disposed adjacent to the first processing station, and the
ace section 205 for receiving and sending the wafer Wfromto an
aligner/(not illustrated) disposed adjacent the second processing 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 'devél90pi”ng processi ng of the exposed
resist filmis performed in the second processing station 246. In the
al most central Cgémbﬁéﬁ G¥HM )h8 6 eat 2 A g olloe anegrudereidopiimer gy ves sitrg ndyst em
201, the transtee dewpeeadidel or Hnpasest A ioath faf: dd SR LiLpgatig

waf er W under r(@)‘ﬁqesm ng,l n the first processi n,% station 24 the second
processi ng st atPom*Q982CThE HaLSE PECSEEELBE WO has aadhpd int asudamdle

structure 15 astkpethert ostishl @bodhoess, teect bRk eRk¥pELf fisegntspenki ons
wi |l be explain .As sho in Fig. 43, the chem.cal tower 215b for storing
a resi stgfi | m 17 gie_‘rllngl Sﬁgggmﬁﬁ%%ggfﬁﬁgsWh?iWﬁ)e \isa Y&t fon hbe

resi st film coahengcahi tha(Be)y.217 which will b.e described later is

di sposed at the 20 hektopyo tion .202. shown j.n FILG 42
and FIG 43, in the ?Frs?bp%%éggs%;?\ﬁ%%% génraazézless,s_lang tunnéﬁf R N O ng
unit group for2pEPEBRM ﬁ@@@ﬂ@?nﬁnogr sbesviregenthé nyenitiehl, eamidorthiei | m and
resi st film coakbnantBibn(8ARNe HLW IR rich I QY E'ﬁ? at; 2%dde franty In
the antjrefl ec%i gn f'él m.i d resEi2 st filmcoating unit SBARJC’)QSFgr%'upllZ%g‘tg, t he
antireft8cti on"FFr méo¥tihgPEnPPLEEBBRC) 216 and the resist film coating
units (CT) 217 eachrhothper thefivad @RalicRS iRLOCRSY g f,0n el W about

normal tenpera t acked th int tiers 30 in the Z-axis
di recti on. Nbrgégég%,g{:?ﬁé %"elrﬁecgﬁr) ro%@?w\g%gpﬁa&i%ﬁo SF St REGRESEEBhe
antirefl ectiondevigeaht. r esidsthei higbeaknpgranut-e( BARCHhagr pupc2k3dngThe

.chem cal tower i kefd ect] Ll m.materi.al_as r.ocessi ng
solution to bedéﬁgglei%e}ggtgg ('?ﬂseﬁgén%é'r éflfo%e%{(fg‘?@%i%l {Tr%]r%oaatllyngrgg %hé)tfgof%ARC)
216. . B¢ the BaER bFhe ekt rsideyiacEISi-ngost n i eordem s ngivte fihestakéati ng

and tenperat uresr egtheid hOFREESSHIGe ity devicdd 1O OME AR4a-as, the
second process unit _gr L}IP,I arranged adj acent to the chem cal tower
%?SL ahd

i,

215a. In the fg?gfeﬁﬁatﬁ ARt EFRCFREUF St | AT PPECE BRYUGHIESGr oup
214a, the firsthheavfpgsamdlaebpetat yhe chguhali propeesessi Agvikkt § 5r210a
are stacked in | &1 | .1n the_Zsaxis direction.. In each of the first
heati ng and tetr:r%grgég%g %{é‘géﬁé‘{“?’&%'p?o%8¥§?ﬁ8pﬁﬁﬁ%§‘r§188? Pﬁllétteer]rf) r afure
regul at2@n pr onéggiﬁgdumttf(@lpw—m@émtmmm beopesatinge deegukat i on
processing forgfhgnuafge M&SﬂdtéﬁgeggﬁgrgrHgﬁséFggelglﬂnﬁg &ggbi%ZQai%pr
perform ng heat processing are disposed ad]ace 0 each otner and

i ntegrated. AstBRomINntpReeragurenshermal Rsaceagiagddewdper Hilur e

regul ation procesgedgivsly, owotR 21f@obsrsheHet Eﬁ@dlaiiﬁ?aﬁlg@tﬁgﬂaﬁe first
heati ng and tengeraéure. retﬂié' at Lan 15 processing.,units_2I0a in twelve
tiers. IncidenPaPYyIcRIE Y LangEdFdnSPPRPEN L PEKRACYI $hy URKlan fBeB- B

in FI G232, shewbpgrtiegpbsdyi 88al thel ahireashipsbesweer tbeiftkshg the

i i d | i 14 dth
Chem cal fower "318 1 A E0At 57O BLOTEES! Dl o MR RS &
44, the first ﬁéa‘t’?r@eWt@me_ﬂh{%tbrﬁéQBiaSi&ﬁ procdesiary wiviile pedug 214a
i's structured P&tﬁ&é@&_ﬂngnEBetﬁkéﬁghhﬁeﬁ_bggé?gQ Eﬁgpgg?EuFESrﬁ%au%LﬁéEB@

processing units 21?a in twelve tiers, an ose acent to

cheni cal towerP2%58la¥d EhthaBf db2i KeSPRESLVREN:i Mdearidhi bapetheur e
regul ati@n protcesséngtupet sedldat ohgt Reviktesti1heati pgeagdmbegperakur e
regul ati on progcessin tunit %“%1%2143, t he ,terrgerature regul ation
processi ng uni ro(CPLy 2184 1OhECKAGE Pt beeSSIRFUAT YL ] FPFU22641End
t he tenper at urentedlCi)i ofi hreoféessitngmibodlim@it ( ERk) eRdBaleS Hasipkiened on
the chemcal t i . tjretl ectl film.and resis Llm
coating unit ggyo%fée%g)%r%%gl }%Jgrl% é%%sié%%ggjﬁa%ée%& eirﬁ&) Fie %%eeﬁeggﬁa%&?/gr
215a. mechanism. '

35 On both sides of the temperature regulating deviceCl’,
the low-temperature thermal processing device LH, and the

high-temperature thermal processing device HH, the guide

g



Meanwhil e, as shown in FIG 42 and FIG 43, in the second processing
stati gn. 246, as the first processing unit group 35 for performng solution
processi'ng for the wafer Wabout nornal tenperature, a devel oping
processing unit group 213f is disposed at the front. In the devel oping
processing unit .-~,, - 95 group 213f, the devel opi ng processing units
(DEV) 226 are stacked in four tiers inth %-axis direction. Mor eover, the
chem cal tower 215c is disposed_adjacent to the devel opi ng processing unit
group 213f. Thit®idfedilSapreohetdsinide Stoieecsidovebngi tge solitaon 1dS$ a

processi ng sol utd @rdvades suppki ed He hbsadexel PRl Ho: C{f?ﬁ?é uni t;s,  DEV)
226. At the back of .. the ﬁ%cond grocessina statioﬁyzdﬁg e sgggﬁ' ﬁéé{ing

and t enper at ur &% g Aoy 66 88tng l iHFFrgFEdp H2e TP hEpIsE it @cent
to the chem calpatiowerf 2Bhels 1Q Sanchrel nudaur ed by stacking the second
heati ng and tenperatyre Lation processin jt.s 210b in_twelve tiers in
the z- ax?s directi o?#{ﬁ ﬁﬁgg}éﬁﬁcﬁr?%%ss%ﬁﬁlﬂe@i 1§ FNPRETHperatiye $ame
regul ati on pro@esgiargasanihs p2bdie sefinghen $ecomrt ieat GAgtareb tangies atiuea
regul ati on procgss) it P 4b, rature requl.ati

processi ng uni t%(%élgl_l?n%%b %ﬁtlg%?gt%ge&%’eattﬁ%%c?é%ggiﬁgggﬁnll%tje(e%l'ﬂﬁk ﬁ%g—‘ha?nd

t he tenper at ur @ICEGFSAEC0 K t@itaeBs IRngnuRiE . (CPLY ma8sd o pus theagrked ide t he
cheni cal tower s215¢ sbdeit TERedgYLL OPE NEhPACESS NG M 'QE%X; royR ,213f
IS dispgged adj acent_ to 50 thg chem cal tower 2150?”%?%%%%’t er%éfggcél
transferdtype transfr COBRTEEES1§0e ARSHAE L PR PECER bh Fhemmadn@roesissting | m

fﬁat}ng gnitd(ﬁﬁﬁtggiﬁp Eﬁaeshugefdevelﬁpéﬁg,p&ﬁ&ﬁﬁférmﬁ%g?é L Ui %%&f,_t
e first an 0 ating erat.ure regulation rqcessing un
groups 214a an?ﬁ%lgb ar%e%é‘f?lr J%Be .fe[ﬁilée ?ftrlgr?;%f éDFg § FESREE %é‘fa\%&n
respective uni trgnsdiss bPedyéylf or Melimbyeshier thansfdrreleviae t319 poEie ion
delivery of themabkerWBifral fi in erature ,

e ey B T A g B T B, 6y 30

regul ati on processing unit group ) nthe er anst'e
211, théddel i vély GFCRACARIVAILLREEs P nge®3AE Redt ilng tied tetperertatrer

regul ation proe@@&ﬂagin@iaegﬁ@@pcal4ash%hbnO%hhh%hwa%%EeEr%“%Ee%ﬁ%%Q£d237’
d heating and

and the deIiveré g% t he mg%ii Wfromto.the first or the secon
tenmperature redth SEFORT DT oces 8§ BRPLEGPBUPLSRRE Bhan 1 e LAS .35
transfer devi c@hereadterpether mbddviaathe7ishis tirrt melers iks247agand1247b
provi ded on bo ' fa t erat ure regul ati on. processing unit
.218a or 218b %Pszggﬁnéfggﬁeghe ?%g%%g%egﬁiﬁ&ogﬁg'te%%eggf r%l?%gqu?ion
processkfg uni 68P2208 é252igbrRithentdf pnsther lohe tempend theat ithgrand
tenperature regebabkaRng’ @665k NG Wi de YouR ﬁééa?@rﬂr?ée :tthgﬁ'g%En%rn‘?:ace
r

section 205 has thﬁﬁsane structure as 5 e interface section inthe
af oresai d four Ph ERSoBPABNYaLES transfre befvariti oRhehevkosrhsldfitted. As

shown in FIG #3sandohk orf8hel Tow-Neeaatd o &Rddaue | R Ak P 0C 88 S
system 201, the_.chem cal towers 215t%%%5%{and ﬁlgc aﬁgﬂ%ispogg% be%&gen

the first pr ochs'IsSl’ln ° VR t° Groops FINE ER.i TR LTA T Hie FePHlatdngesi st
filmcoabi ng uAevi€€IT1 gr oMh h3e eandd nighendedes o din @ Ooes 2y deRickndr oup
213f) and the zond o] i.ng uni S the_fi.r heat.i ng_and

t enper at ur e re§ﬁﬁggiSﬂépgggggs?ngguﬁfgkgggu5%%%3énénanphgkgeWSESIh@éang
and t enper at ur elivered 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—temperaturethermalprocessingdevice}ﬁiiscompleted,

the wafer W is moved to the .temperature regulating device

f



15 reqgul ati on processing unit group 214b) respectively, and in addition,

the heat insulating walls 239 and the passages 240 al |l ow ng gas exhausted
from the bottonms of the first processing unit groups 213 to flowto the
tops thereof are di sposed between the chemi cal towers 215 and the second 20
processing unit groups 214. In this eqpodége simlarly to the aforesaid
fourth enbodi nent, a clean air supplying ctlon for supplying clean air
the tenperature of which is regulated to the first processing unit groups -
from above is @ spp¥ethat suheatippdt>porti Baubtedhencaatengeantiues
devel opi ng proeessiNgisysiEMe The Qkﬁﬁﬂd%&bosBPBH&&@Qm%ﬁ%H‘QmeQEEFQEE an
FFU (a fan filter unjt a tenperature regul ating device for regulating

t he tenperatur% A b d???ceggﬂnghe li ke, and supplies clean air, which

i s obtained by regulattirig exh]eocﬁmﬁpﬂtatsy@mdimuﬂhéi:ﬁ\aqurcgz%%ﬁ(hg\mieﬁ has
flowed in throy 4 1.0 t he as exhausted fromthe

bot t ons %f t he ?P$%$§n€g€%§§?%%gﬁg? %Lg%mPSr? ﬁFtBegHza%68§ t her eof and
renovi ng part|Eﬁ@§ﬁ$ﬁ&pgrﬂﬁn|baamhnﬁQHMad gastinhootisd vf,i therpboceasshgguni t
groups throughci-pagsage. 243. Also in this enbodiment, |ikew se 35 with the
aforesaid fourth enmbodi nent, tenperature control . in the processing

sol ution supplying ﬁ%|F%e(E#m@?réﬁurenaeeew§t#eg gevdessCihg. t hbewdber W

about normal tesfeEBdtiCe thermal pr@gessfﬁé‘ @&P@éfﬂﬁmgnﬁrﬁﬁésﬁ!\.%hby
provi di terrper at ure r gul atin nec anisps in which heat 1 nsulfating

valls 239 and ¢ |eﬁfﬁasaaegeﬁﬁ&aeeeaHf@5ﬁ1Pﬁ@peéiyOns of
tEe first Flpéoqustngmrmd lqyoa;lpzse_ ]Zdﬁnc_impiéfulo@stOt&n%élﬁat@ﬁg &Bﬁt?@iflﬁs
shown in i ireflection filmand resist film
coating unit (eé%%b)&&we aé%gl?gtéj\%g r%fm%ﬁ?l%ﬁe?ﬁ ¥oating units
(BARC) 216 each forFHerf @@h@wan@i$1e1b$e:atenpfotessmag| agppratesm ng for
the 10 wafer Wdﬂo%dnﬂa tah%h%fdei;%mWoYﬁ'lHen%n gn{:hée}%£8§e J]Iﬂfeﬂ Ie the

waf er Wlsm)nteg abglncuc in acu e5|s m coa
units (CT) 2177&EH ST IMOPeT #BE RERF eEHing a@@étrlaﬁglspl%@esté'i%@eﬁ@ﬂdﬂh@l%f er
Wby coating tmefemteany\fwtsreca;1rcesA§t1r§@ﬂ1éltfll%tV\é}h]&@dirh@nM@%%od/Yf%d
nmounted 15 on A 50N chuck in Eﬁ 235 are stacked, vertlcall3é§ n the

Ss

devel opi ng prdcEséi R§GAPE §¥D B Cesing dtret o 5igsd 1oito LAPdRed s
(DEV) 226 eaclExfamptpehiierpdigt dented epirng tpirec s it shae &@Qﬂ/\@h@rfwg&'

supplyi ng a deyglopi ol & i 0 e wafer nt on a s
chuck in a cup are i‘ggls?act% Pn\g?our Perdth SeV\é&ﬁn hﬁa?l‘?s{e
second 2feat i ng Rtd e APt (HQT re@mamdﬂveplmmmmglmmllw‘gr oups 214a and

214b, the heating amoky r ey 4T | , ach
of which the heahgpr ocef?}?ﬁfnﬁfalrp%f%y anﬂ E%??%Fa % &ff%%tégl?

processi ng fort FESWEFET WA ttrﬁé‘st%%‘péfa&'ﬁiapé gt ﬁ@ﬁ%@é@@s?;bn@h@m t

(CPL) 218 for mmsfmembagmenaemtsmetrm ahi o megeeeltaenf qnhh@nyeéer W
are di sposed eﬁ&cggg each of her__and i nt eggate are stacked in twelve

tiers. The sh & 979 AP 2256°87 ¢ oY i TREd tBAT S GEPTHR_R B0 of
t he teRperat uraeYreguISa}pobﬂ lp?rébeesprngldedts@faeaohpefmihe{mwlglc&mll

temperature [ aGMdN PIASESELOGIUNLLS 2105,  TNEoTALISt M S o1 kDS, heat | ng

and t enper at ure regul ati on processin I's e % T he
sane as in theé3afdr £88 aeréaf:eﬁ. eﬁrﬁeautﬁrem aaﬁdthﬁ@a;mweﬁmemﬂs

t hereof is oniddded.17The SHHsIHEE B&anwaasmsef 188y 1 af% A%t 5 the same as

t hose of the transfﬁlr devi.ces 219a and 219b in the
makes it possible to transfer substrates which

30 can not be processed in the first and second coating system
‘processing unit sections Gl and G2 to the processing unit
section G2' by the main wafer transfer body 17 in the third

main wafer transfer section A3 to subject the substrates

to predetermined coating processing, after substrates are
35 processed in the fourth and fifth processing unit sections
G4 and G5. As a result, throughput is improved.

Next, a fourth embodiment of the present inventionwill



- 98 aforesaid fourth enbodi nent, and hence the explanation thereof is

om tted, Next, processing steps in the coating and devel opi ng processing
system:201 structured as above will be explained. 5 Operations in the

heati ng and tenperature regul ati on processing unit are the sane as in the
aforesaid fourth enbodi nent, and thus the explanation thereof is omtted.
In the coating and devel opi ng processing st em 201, the unprocessed wafer
W housed in the cassette Cis taken 10 out by the wafer transfer body 211
‘of the cassett&SsAPLBAN2OWHAR nafartte ¢¢ FiGo 1haa EApPer A8ur FI®gUIIat i on
processing uni to §k). 348arien aihgrbisHisating and isaperat we fiegulgf i on
processing unit 210a of the fi rs'? prgc_essi ngggt ation 2?5) tgl &r? éarlg%lin%t

t enperat ure re§uPEEESIPE5S BT bRRSGIRF WY Eobr mhestimest of e Prewsartat ur e
regul ating pl atiev2dhiohherwaf. es 1 W whi chl Aasy uaderganeidie Fenperatil g
regul ati pn pro ing.in t tenperatucre regul ation processing unit (CPL)
218a i s gransfg’?r%zlld il-ﬁjtug'tlzg 29 n???gﬁ)]é@ffi BheYi FWQBa?'ﬂﬁgugb? £BARC) 216
in the antirefHésecsaohi im BRE. r¥ki sind FIG.co4t i8ga Widt (@R1 gricp wak3e by
the transfer dgyi£geg ; i.1h ing solution for
antireflection fil n$ 'I]i"ﬁaevyva é:r%g@i%%%g\tgé% ﬁggﬁigﬁggér%g%%%‘?%bn%&%q%%%or 25
the antirefl ectPoRIFi| #li&St9rchivnedfalend orhd iV-dicoattimn um FIBART). 216
is transferred intoashenbemPenattie nagulalii-on RLACEesSI it 218a
of the first heati ng and tenEer ature rggul altsi or? pr Q?Zs%aﬁgét?rﬁjto(pgpf@a by the
transfetOdevi cB* 96 SABINTYRCER SR 1t RESt EfpELALELe 1B0WhAGH &t (CRG Ssitdtee 225.

The waf er ‘W nountedoan2bhefbenpedns féer {0gW vt bl B} & 22%F JiS ehapikerred
into the heat prog §(§£€Vqﬂtsgurt C%H;)et%zo%_ and subjected to heat processing.
Thereafter, thé wafer Wis transterred i'nfg #nE % t &t (M€ PEGSLEE on
processi ng uni EnfePEyorlgae tavainidey goct dapetaping wegred o106 3f00s Siong.
The vafer Wuhagh &@srHiKIPgRnGa e f SRS/ 6¢ che ea%gefégﬁgygggggg

processing in the tenmperature. regul ation processi ng uni
transfet?ed i nPEOFRESLBE| $%2F19I208al R it vapdPrstinds athprocessing

antirefl ecti onuhiits eeh ISl serfok-iitgabl88e HBEhi QYN SIAE Yy thS thansfer

device 5 219, ang coa‘%ed wiih a resist solution.
wafers one Dy one 1n coating and developing processing

steps are multi-tiered, a second processing station 204

disposedadjacenttu)thefirstprocessingstationand}mving
20 almost the same structure as the first station, and an
interface section 205 for transferring the wafer W from/to
an aligner (not illustrated) disposed adjacent to the second
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 mounting table 300 with respective transfer
ports for the wafer W facing the processing station 203 side.’
A wafer transfer body 211 movable in the direction of
35 arrangement of the cassettes C (the X-direction) and in the
direction of arrangement of the wafers W housed in the wafer

cassette CR (the Z-direction; vertical direction) can

fi



The wafer Wcoated with the resist solution in the resist filmcoating unit
(Ch is transferred into the tenperature regul ati on processing unit
(CPL) \218b of the second heating and tenperature regul ati on processing unit
10 210b by the transfer device 219. The wafer Wis then transferred into

t he heat processing unit (HP) 220b and subjected to heat processing.
Thereafter, the wafer Wis transferred-int®’the tenperature regul ation
processing unit (CPL) 218b to 15 undergo tenperature regul ati on processing.
The wafer W whifredks naverdony ehéreesferapard pegubati salpeotessy nget n
the tenperaturedeol 218b is transferred into
t he peri pheral aonl gne?ééz%l]aa{oﬁzéﬂvg?%#@%%an%er body 237 in the interface
section 205 and subjr@%%%d"af@ﬁ srRaEderelgdyeR pbsis @l sThe twakéenrwinho dbe has

under gone the vefes: tﬁﬂ%t@‘tﬂ@sﬂﬂ & Hes AlLéB:?E@EESH 58 AQetQUgf;é@ra&@éd&t&? 233
by the fer transfer bg¥ nd, te orarily he or transferre

al i gnerw%not i 13 GSTPREEETEG) ’ée?‘ﬁ a%‘P% J{C}C%ﬁq%?ﬂé}g H@d}? PEPhR218het each

pr e- exposur e terﬁ)e?JaIsJI cemginatamy tutpefaotre | tagtTat 2eh BRedhe: naf er

transfer body raBagatke t as _under gone exposure
processing by t e % ?Sir?gr E)lgfsE ?aé]nls ﬁ"e@tf%apﬁ p?ﬁ?%??té‘é esre%qlilfﬁ

into the t emerﬁ%@&@mhautmmm@éﬁa ag aunetoBa rcRigs Likbuak tthwmgecond
heati ng and term{artﬁguEfrggq}# éég.ﬁ.r% %(E%%%_I @19259'V§h12319%1'131§ge%5e$ d%%cond

heating and tenperature regul ati on processing unit group
pr ocessilfg st ati@hi$246 via the wafer transfer body 237, the buffer cassette

233, and the wafer txsesbeh DO#¥c23Y1 aghd ] eft
regul ati on progess Ogl ?ﬁge waf er vahlach ﬂgg ?r?gergﬁo% Erggwcféaétguﬁl

regul ation processin t HeS ety BFBFESFéBQI‘é}H%ﬁrOUE’S forﬂﬁ)ffcp‘frmef&m ng
uni E h( CgL) |2181$q131tt1rcanmcrm:;ng e @eyteﬂmlr@:tug&feﬁﬂnpg:dguitné Isa%\zé)lt9226
in the devel opi 0 n i1, 90 e transfer devjce

and subj ect edpt %ﬁ/eﬁggﬁhgﬁjﬁ%ceé& nggs I%hfel fcé)tat\?ﬂ%flﬁll’l hgéTLrﬁ}%?’“@bne

t he devéPopi ng 28récassiprevicedatdehel bpimy. prioc ehsi agt iné £ 1 EOEVdn X260ni S
transferred |md@)attrl%ghﬁﬁitp(@ﬁ&ssbggupr%%:{H%f %%%1%%@%?{'% ieraaf‘ﬁlélg

tenperature regul.ation Erocesm ng-uni aviat
regul ation pro iSnd BAREY %@L@OQP@&@GWQ Foaltéagi pgoaﬁdsn.egp’écmatuhee

regul ati on proceseimy awbdt &b@ﬁ\allntéiﬂﬁeffhtﬁkeh£§é NG Ak LEPRFAL Wi s
regul ati on pr og?ltsmzn% unj itjﬁg ¥E8214a y.the transfer device 219, an
€a

subj ected to h P 6¢E: Thaf & t\ﬂ%ﬁﬁéﬁsﬁaﬁsﬂdﬁ&é’@@éﬁ@ EREL HER)
processkfig 15 ol hdat rpsdsesti hgcoakt ngHR)i 220aT) 147 ﬂaﬁwﬂ@ﬂﬂld he

tenperature regul d,th ho
cassette C by ¢ %g%\t%a% P%?%%%?hg lttnfz‘igg?r%ﬁabgggsréﬁrgsﬁ%ﬂqpﬁ ByFe
According to tR&ScEaeickgdada &@ﬂf@leoml@gsprlobé:ém 1o 220 ss yhitresp tidrorac cor dance

with this enmbodi mentrrsthectunedr-agrappyes;the ﬁﬂf@é% % as, Pl ytion
suppl yi ng sectlon |s dlsposed adj acent to each |on processing
units (BARC, Cf SfidPBelindnaag ﬁ&@ﬁaattéwﬁerr@tgml@tmo@c@srmﬁ@a;mq sindrte

di sposedsad] acgmbu[ooz Lhe aberd @éboh@l\l\ﬁéatiiﬁg ahe rendSmanal W ARG683s1 N9
unit (CPL), of gggSQEL he heati n%%gé? nperature_regul ati on processi ng
units is di spoSe RE TherdEqr agled%rr%%?gw $REORE PFOCaSFHiaY
regul ati on prodessi ggounst wishdat beanhbear cabviowe? 1 94 coPosedn otesh betraeen
Lhe Deat orocessendiuBt! Redt ihheahRatiin.3ad. 30 Lamaralire Leaulanlon

processing units and the sol utTon proceSsing um ts
thermal influeHBétofTPHR Ré4e ptbeeddrng @tﬂattsln@naﬂdetwipﬂnammr@r ocessi ng

unit sigle can begghaatbyu ;51&%@@9 Rehittpehat AF & sgt‘r%f i 11’1%%5{\%{ 39l on

processing uni ts gEAR% a each for 35 ormn ion
processi ng for *PhERRaferXiFc ﬁrﬁgtloﬁerf%nﬁhepﬁééi)@@l?eﬁhlﬂﬁl gndoati ng and

devel opi ng protespengtayeteayulation processing unit group 214b, second
heating and temperature regulation processing units 210b
are stacked in seven tiers in the Z-axis direction. 1In
35 addition, in the lower tier thereof, a transfer unit (STL)
is disposed. 1In the first and second heating and

temperature regulation processing units 210a and 210b,



-~ - 101 - Moreover, according to the coating and devel opi ng
Sl Ng systemin accordance with this enbodi nent, the heat insulating
wal | s"239 and the passages 240 al |l owi ng gas exhausted fromthe bottonms of
the solution processing unit 5 groups 213e and 213f to flowto the tops

t hereof are di sposed between the solution_processing unit groups (the
antireflection film and resi st filnlcdatiﬁg unit (CT) group 213e and the

devel opi ng processing unit group 213 f ) and the heating and tenperature
regul ation proE€SBFRYCUARIT YffbhAfst oD ProkesEilngt uahEs SEdBnd2h8atand 248

tenperature regubBlEOP PEPLESSHIAY tilide QU %Je@allaa&qo%%t%)ocre%%%g 'f\s%'
Consequently, the thermal influence of the, heat roceSS|ng2un|ts of

heating and tehpEr¥ttfe FegtifabPdh BFOcessiRg HRLES SHPLh QéIGPﬁOHZOb
processi ng unlargrdmpposad hajpterentedeath andeteapar ahtegraeriyrol in the
sol ution proce§é%8 ?roups each for perform ng solution processing for
t he wafer W abou norna énperature can be perfornmed very precisely.
Moreover, the passage SAOWhds: FIKi.ndloindduitg i ASul ahenff means=at iand ahence
structure wthtéﬁﬁgkstﬂﬁat régaygabﬂgp%eeé 'iég2gng'tv§9 2% ROV g' ng the
heat insulating walls passages 545%et wee secon
processing un|FtﬁPSEB§e§1@Yaﬁ8aﬁhén€héhﬁcﬁﬂrﬁﬁwéﬁétzmg apd sempsypturehe

processing sol ﬂég@m5t§bﬁrﬁﬂot@sébﬁﬁchﬁﬂtgah1UQWEFE%r23:§aﬁlL 1@0t ﬁa@lbﬁt
receive a ther |anu§ ggfron1t rocessi ng uni 257220, "t her eby

facilitafing th&®t&npsf FogiFa FéﬁlnﬁlFﬁéu§ﬁmPﬁ§a5P6Pe§§9&1§ﬁ68@|nents
arg explaineﬂ prbhesbEngxanmtcgrbﬁme%ch bhe wgéeénﬂﬁﬁ&fuéegléﬁ Eilm .
substrate, the t can_he i ed tq.other subs es. such as
an LCD substrafegggﬁ8 thﬁ %éﬂgé HoPed ?EQF fhe F§§8ﬁFd|ﬁ9e%%P% f€ not
limted to thetembedhrunesregplatned mbovessAhnphoogh t(bPee théamdls

processi ng Sysﬁéglh'ﬂbﬁeéeéﬁ'% e A0 @t 1 o WO TTRISY é?. ?aﬁné?%%ﬁﬁc

sections (Al, A2) , two coating systemunit sections
provi delSi n 359FHEP Kl afia i each @fholhpehits sy b@ﬁttlﬁgr%ﬁﬁ tprBEEsSSING

system uni t segég@matlbhrmd@dﬂﬂ/@tﬁ&tbrmi er MHe@ﬁ%ll@ndFﬁ:hr% ggating
syst em un| t sectio

sections in I‘I%l‘ﬁ%é\} %Vlﬂ%gang@r{ml% xvv#ﬂl%%ﬁ@“é%ﬁﬂg%qnéﬁt ggdl E?G

lis nalntalnedhowbrEheeposLt1oﬁabossnbteOhehaﬂdbénweeﬁechbomira$ required.

In the th | 1 it
szitagle SLS? %Pgﬁgg$ghQQUH? t%?%ﬁ?tg%jg (é %' aecﬁgg PFﬁgefgﬁhﬁnHPbltlng
mut ual Zwernalgrﬁvﬁr$b4@n% ol ?h@nﬁtﬁerEnMBen the sempadahert inggahdt i on

and transfer deyhser&rapd + | 98l [ a
shielding plate 9% fs ogene a%ggclog%ﬁ&%§§§?+%?ﬁgﬁ¥ﬁgﬁng’shlgié%n%l%Pate

93 itself at tREFEFHBYS ]?Ya?%"fcé?lrﬁﬁ/ e SISt Redtd ndegidat EBReHAGUY e

transfer deviceefulation 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 210Db.
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 heating and temperature regulation processing unit
groups 214a and 214b are arranged. The transfer of the wafer
W between the first heating and temperature regulation
processing unit group 214a 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



Further, the present invention can be applied not only to the sem conduct or
wafer Amt also to a glass substrate used for a liquid crystal display

devi ce-dnd the like. 15 Furthernore, the present invention can be applied
not only to the resist coating and devel opi ng system but al so other systens
such as an SOD (Spin on Dielectric) processing systemfor formng a |ayer
insulating filmon a substrate, and the like. The SOD processing system

i ncl udes a coating 20 unié for coating the substrate with a | ayer

i nsul-ating fil n(.cﬁfat 8rPap ﬁabaalh%éﬁﬁérarrﬁﬁ tyrpiratures feyuleition 219a.

processi ng uni tSHuart dreaeinbgrk e =UBSEI L B eadhed W £ Bohe ig”ﬁﬁé@lio%&rf# I'm
mat eri al and r%g%%§%£@ tgetﬁemggratu&%}of t?%glsubstrate. Thi's heating and
tenperature regul ati on 3% BFReRsR PAGSUTeHas i EFPRFaEesStsgUbMtiomd a
t enperat ure r egpyloaEiseing coeEssi (MPIUNIAL Gor f dedk FdjraceMesdtieretad | kew se -

w th thecheati e re.negulation processin nit in the
af or esai enbod%i% nft}é%t%!ﬁ%e&%%’gtlgﬁrlggleégf)ﬁgesﬁﬁflg Prt hgl Pyt dediarg W
system has a hét Piedie 3B fpapl/¢coftheediilnstti Mpaitting end ermpricatatiaat 200C
to 470C . "It heguakt i ﬁﬁbbégsiﬁgd&ﬁp@%Otah%o(]??%hlngh%’mgfearn%rt ne fagating
and terrperaturg3 rggfgél %tl on processing unit so that the errperaturaé1

regul ation prol&SYi rdluntfd £Xendesddcord itwe beatiing amict teigerature t he
pr eﬁent i nvent h:@gtﬂlatimrp%c@sf%!ﬁ@emﬂ?zhog ﬁcb?f&m EhEOtfrafr?éfé)f Held ce

i gh-tenperatu r ing.a e coati unit as.a solution processing
unit. A?per nat ?33%%.%?’%.059“\76&?9’ gf"iae%&evé%g%tﬁirsﬁ‘ﬁg@%s 247a; and 24743
processi ng sol Bheorhstborirngembeti 2474 ocasdlol é NGF OHHOGERS D c9QJsutigoRst 0 be
supplied to th lRg Lunit, di S dj.acent to_the soluti,on pr.acessi ng
unit adj acent ? g%?%g'eﬁegkl i Ir?éealﬁgalg er%r%gr%ajtogir g?l e ﬁF&F%&ﬁ Sreb’&€§sisr’r§euﬁift, 5
and to di sposetpﬁet?é‘_ﬁﬁélaé_tuﬁleerﬁégllllaétiioanpprp@eesslhggumiitt (GRLY he 1gboeEssi ng
sol ution storingeseetban ﬁb@%ingbaﬁaQH%RbE¥athg€p§%§hE5%iBR”F%SE?%gi%g

sol uti opn_processing t group can be performed very precise

di scl osg?e of Bﬁbgnggﬁk%?%? WY dhthioReld waed Fordesgsthkeetranebber| 9,

1999 i ncl udi ngdspéckf 2taai Hriom dt @ Heg & At 1l tRiES r@z@@llae-_ri%npirggggg%gt egl
o

by reference ip.kts T Al.th h only sone exenpl ary enbodi nent
this inventionﬂﬂg%e(gg%% géé%r?%%dgﬁg 5§P5¥Fra88W§?rrﬁég€'skiIIed 15 , in
the art will readi| }Yeapphédieatasishhat imaRYGNBdi £hd FTGAIE? ARE HASskbbadi N
t he exenpl ary gpbediaefLSe Wi t terdald arting.fromthe novel

t eachi ngs and gdvant agfelé %E"{\H’Eg% %%éﬁ%%nglnjf%ﬁc}g%roditt%l& §1T8F| PERERSSIng
nodi fi c@?i ons 8F3tiAPerlddd 86 bhei itratenracenshnghenstopeopsototrhi s

i nvention. R per£04mChil M3 s 1 dh pHBSLLAl & PEIEaSH QQF@B%%%[O%SC ormal
conprising: a ]':gnBera ure re Iatlgg 5(_3Lct|,on for regulating the tenperature
of a substrate-giPgrature, aTirst developing processing unit group 213c

and a second developing processing unit group 213d are

provided at the front. In the first developing processing

25 unit group 213c, developing processing units (DEV) 226 are

stacked in two tiers in the Z-axis direction. Also in the
second developing processing unit group 213d, developing
processing units (DEV) 226 are stacked in two tiers in the
Z-axis direction.

30 In the center of the second processing station 204,
‘a third heating and temperature regulation processing unit
group 214c and a fourth heating and temperature regulation
processing unit group 2144 as the second processing unit
groups are arranged with a transfer device 219b between them.

35 In the third heating and temperature regulation processing
unit group 214c, third heating and temperature regulation

processing units 210c are stacked in seven tiers in the

b



predeterm ned tenperature; a tenperature regulation and transfer mechani sm
for regulating the tenperature of the substrate at a predeterm ned

t enpetafure and transferring the substrate; a main transfer section for.
recei ving and sending the substrate fromto said tenperature 10 regulating
section and said tenperature regul ation ag% transfer mechanism and a

sol ution supplying section for supplying predeterm ned solution to the
substrate, wherein said main transfer section receives and sends the

substrate fronfT8*$8i L58F bt pon Ahihe Ryasederownits5(STL Mel clppeirldt ke as

set forth in chaksribewhepeipr §§I81E§BE%66E%%%eh%a%Eat'ﬂﬂ SREt EQRScpsai d
terrperat ure regul gtlon and transfer nech anlisng, sai d Pprocessi ng sectlons

and sai d sol utiofi-sUBpf§ n@e?BEFFﬁﬁgeaFégVéPFP€§lP§°§F§§Réa MR L BEopPe
tiers individualbg, 26uBth Mtapmaaﬁg&meﬁﬁtuf@rﬁéfgudlratcﬂogi Prdcewhenei n

d tenperatu and_transfer ani,sm an i d_progessing
:thlonngre su?goéﬁgggag g?ﬁe gg k8 @aépn819§ cohpbSe i % GcésEFA§ unit, and
wherein the pr@@éggthgnunlts and said tenperature regulating sections are

vertically stacked i gyktiph ?dtbﬁHSfWﬂE%% %%BQQnﬁn%%%hEngg%% turel2 4 A

substrate processing apparatus, conprising trans ction for
transferring aTr QIPSEEAPB; P§°S?§§é§§|H§l§éc?ﬂ@ﬁ pof gaPfor trengerhsumel

processi ng forré@elaubahrpteceasiﬁapaﬁaﬁgrQc@@gUb@bboanané1§aae§Eﬁrf%%Ct'0“
for req&satlngpéggormgggrégﬁgé}ékuée(%egulatlon.proces51ng for the wafer

W and heat processing units (HP) 220c and 2204 are disposed
adjacent to each other and integrated respectively. As
shown in FIG. 31, the third heating and temperature
regulation processing unit group 214c and the first

15 developing processing unit (DEV) group 213c are disposed
so that the teﬁperature regulation processing unit (CPL)
2180cnu:ofthetempératureregulatianprocessingunit(CPL)
218c and the heat processing unit (HP) 220c¢ of each of all
the stacked third heating and temperature regulation

20 processing units 210¢ is positioned on the first developing
processing unit (DEV) group 213c side. Furthermore, the
fourth heating and temperature regulation procegsing unit
group 214d and the second developing processing unit (DEV)
group 213d are disposed so that the temperature regulation

25 processingunit(CPL)2l8dcnn:ofthetemperatureregulation
processing unit (CPL) 218d and the heat processing unit (HP)
220d of each of all the stacked fourth heating and
temperature regulatiénjprocessing'units 210d is positioned
on the second developing processing unit (DEV) group 213d

30 side.

Around a vertical transfer-type transfer device 219b,
the first developing processing unit group 213¢c, the second
developing processing unit group 213d, and the third and
fourth heating and temperature regulation processing unit

35 groups 214c and 214d are arranged. The transfer of the wafer
W between the third heating and temperature regulation

processing unit group 21l4c and the first developing



substrate at a predeterm ned tenperature and transferring the substrate

bet weenysaid main transfer section and said processing section; and a

casi ng:surroundi ng sai d processing section and said tenperature regul ation
and transfer section and having an opening for the delivery of the
substrate fromto said 1 o main transfer ction to/fromsaid tenperature
regul ation and transfer section. 5. The aggarafus as set forth in claim 4,
further conprising: a shutter nechanismfor opening and closing the _
openi ng. 15 6. PTRECEFHARMal S tad DERY BEOUR i2d 361 ans Shewhaeaist egaiod ¢dsi ngs
are verticall ywdifeposedeiciedtl thpl &cur@hS hebt iTRE ARP}ctes A%, 86t forth in
claim6, wherein 53%%&nain transf.er device conprises: 20 an arm for hol ding

t he substrate; “§9 P BAG HECRRGr dPrtdy e it RghécRafisi@™or novi ng
said arm f or waddvaidphackpaodesaingt ahion(OEVYigigoue e svd Qe ifolratddang

said ar and 1 Ecal - t ransf.er,.mechani smfor_ vert.icall Vi

sai d argb saidbyogﬁgﬁ%ygé%f%gb %%ﬁc.r%;? ﬁen? 8(?@? Beﬁégﬂgaﬁ§§n£@§E8a§£?d

rotation drivi A§7kechanbdm ioft epealing. a8d Alsshisor atre provesicne tappatat us,

comprising: a gBkd kbaas!ef SEE!kARHLoL LEANTLELILAG B BURBLAR, Al st

processing section for performng thermal procéssing fofr the substrate;
(CPL) 218d of the fourth heating and temperature regulation

processing unit 210d. The wafer W is delivered from/to the
10 fourth heating and temperature regulation processing unit
210d to/from the transfer device 219b, and from/to the fourth
heating and temperature regulation processing unit 2104
to/from a wafer transfer body 237 respectively wvia the
shutter members 247a and 247b. The shutter member 247b
15 capable opening and closing is provided at one side face
on the transfer device side of the temperature regulation
processing unit 218c of the third heating 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 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
toc be supplied to the antireflection film coating units
(BARC) 216, a resist film material to be supplied to the



a second processing section for performng thermal processing for the
substrate; and a tenperature regulation and transfer section for regul ating
the tenperature of the to substrate at a predeterm ned tenperature and
transferring the substrate between said main transfer section, and said
first processing section and said second processing section, said first
processi ng section, said second processing section, and said tenperature
regul ation and transfer_sectiopn being disposed linearly. 15 9. The |, _
appar atus as s&ESEEHt ﬁlilﬂ EP%FW%,“?%F?h&ETEO%pM &t %‘yeéo@&&%éosl&rtﬂé’&ndl ng
said first protesbengusptiedntosshd decohdp PneCesst8gs Biegtudits Xk saind
tenperature regulation_an ransfer , sectiQn d havin n . _openi for the
delivery of thgggggggggsegprgnftg §§P§egaﬁﬁ'%gﬁh§%§ %é? iS5 eﬁbﬁgﬁon1said
tenperature regikarsed @othadadclansydre seediagna nelin Prevdss ing eojusdessi ng
apparal us, comppisky: A1ferpetablie reguial LNg a8eL! PRaLOERESOHLALLDY the
tenperature of a substrate at a_predeterm ned tenperature, 107 a

processi ng sectPWRTf 815 pEkIRpset@tt enhhchr beasxadh@sf arspdree s st thsd; a

mai n transfer ggethar &196miELEINYWRG 2003 SSHk A ithensthst a3l at 4 eash
fromto said teg'gerature reqgul ati ng section; a sub-transfer section for

transferring tRECSEESLPHt §BEHEEN SO} G St-enper at ure regul ati ng section and
sai d processi ng sectinonheahfdtarfasengesti 6nun0ls Nga I8 fF d1e Mpey@ittee 233,

regul ati pg secti.gn i d_sub-t.ransfer section and vi ng. an o0 izng for
t he del wery O%O?h%}%%q js??r g‘f'le&? r%hrﬁ tso“’mlsea}iS rﬁlé:itﬁlrter dRster cs%scﬁn%%gt%;ﬁfo om
sai d tenper at ucBer wgdkasi Wg fogctieoporh@ily. halsiibst rthee upeapessidngafer
apparatus, COnjfis$idfl¥posed at the front thereof, and a peripheral aligner

234 is disposed at the back thereof. The wafer transfer body

237 which is ascendable and descendable in the vertical
15 direction and rotatable in the 6§ ~direction is movable along
a transfer path 236 between the buffer cassette 233 and the
peripheral aligner 234. The wafer transfer body 237 can get
access to the temperature regulation processing units (CPL)
218d of the fourth heating and temperature regulation
20 processing unit 210d, the buffer cassette 233, the
peripheral aligner 234, and a pre-exposure temperature
regulating unit (not illustrated). |
As shown in FIG. 31 and FIG. 33, in the coating and
developing processing system 201, heat insulating walls 239
25 and passages 240 allowing gas exhausted from the bottoms
of the first processing unit group 213 to flow to the tops
thereof, whichwill be described later, are disposed between
the first processing unit groups 213 (the antireflection
film coating unit (BARC) group 213a and the resist film
30 coating unit (CT) group 213b) and the second processing unit
groups 214 (the first and second heating and temperature
regulation processing unit groups 214a and 214b) in the first
processing station 203, and between the first processing
unit groups 213 (the first and second developing processing
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 214d) in the



a tenperature regul ating section for regulating the tenperature of a
substrate at a predetermined tenperature; a first processing section for
perfof.m’'ng thermal processing for the substrate; a second processing
section for performng thernmal processing for the substrate; is a main
transfer section for receiving and sending the substrate at least fronto
said tenperature regul ati ng section; and %ub~transfer section for
transferring the substrate between said tenperature regul ating section,
said first proEESSNRGPEREETBRNT Fid taind28 écorldape Liv e sdienges b cirion, a tsiaigl
tenmperature reguallalsl DG9s@Ed itdb %@'s@g%'srﬁaopéﬁ’&%%ﬂ&é@%to' ﬁQ e AN S d
second 20 proc%glm r}_%fs ction be| .ng di sposed |inearl e apparatus as
°m

set forth in cl FrOR&ES s Hnslltngroélﬂ?a%l@g aé‘lﬁf rtd'tmcﬁerfg’ﬁl’s%l d first
processi ng secpiroressaing smﬂctn@r@ﬁ;@@egsmg section, said tenperature

regul ati pg secti on, d.su r er_section and having an openlng for
10% the delivery of tasﬂg'h?u s ?la ]é&f ?g%itjcps %ﬁ?starjéﬁsafr\{r%

to/ from sai d t EApEreRatbny aguiltat BARC s groupn2 118 b@némsifaEEe@tQ@ﬁsﬁllﬁg

appar at us, co i | ARcanst erg | transferrin

sggst rate; a grgggzégl%n%ﬁ}sg%t@ér}\{@o?iger %?r%no%b?lﬁe?rrr% n%ra5lcté‘§s 5o he
substrate; a t&npBrEPuEENY SFRcRSIRaart the shdersdédty onatdngr elgahatiieng t he

t enper at ure of Mh@tﬁb&&tdzﬁiﬂr@ﬂl@c@f&@%ﬁqm@iet efRey kUL &y alrLd mounted

r onfto said rocessin SEC'[IOI’I
transt errl ng the SUbSt at %uc& m a cup aE)fe stacked in three tlers

In the resist film coating unit group 213b, the resist
film coating units (CT) each for performing resist coating
processing for the wafer W by coating the wafer W with a
resist solution while the wafer W is mounted on a spin chuck

15 . in a cup are stacked in three tiers.

In the first developing processing unit group 213c,
the developing processing units (DEV) 226 each for
performing developing processing for the wafer W by
supplying a developing solution while the wafer W is mounted

20 on a spin chuck in a cup are stacked in the upper two tiers.

In the second developing processing unit group 2134,
the developing processing units (DEV) 226 each for
performing developing processing for the wafer W by
supplying a developing solution while the wafer W is mounted

25 on a spin chuck in a cup are stacked in the upper two tiers.

In the second and third heating and temperature
regulation processing unit groups 214b and 214c, the heating
and temperature regulation processing units 210 are stacked
in seven tiers respectively, and the transfer units (STL)

30 238b and 238c are disposed under the stacked units as shown
‘in FIG. 34. The wafer W is transferred between the fist and
second processing stations 203 and 204 via a communicating
path 242 allowing the two transfer units (STL) 238b and 238c
to communicate with each other. As shown in FIG. 34,

35 openings are provided respectively in the transfer units
(STL) 238b and 238c, and shutter members 248a, 248b, 249a,
and 249b each capable of opening and closing are provided



1 o a plurality of ascending and descending pins which are ascendabl e and
descendabl e, for receiving and sending the substrate fronmfto said main
transfef section when the pins are raised fully, and receiving and sending
the substrate fromto said tenperature regulation and transfer section when
the pins are lowered fully. 15 14. The ap2§ratys as set forth in claim13,
further conprising: a casing surrounding id processing section, said
tenperature regul ation and transfer section, and said ascending and
descendi ng pi nS§CRABSRERFAGIak0 JHEMIRETATS he BePPoRiyy oind rd osuilnst thte

fromto said WBhﬂtEé@”ﬁtEﬁtbe%@,Cbu@B kol paByLsait casegRd wglenae%%%@t ng
pins. 20 15. A subzk %Beproces ap aratus conprisin a main transfer -

section for trihSF - SUbst $at f(Prdy PP ELe’Rs %ﬁx994ﬁ¥cﬂbF e,
perform ng ther:cmlreppone‘lﬂargntgratmfézhelestibsztsr:aft@a amBSLeLond MOEassdNgby

ti [ QGEess for t he sub at e
fgﬁpefgt ?; Pgééghghggaéa %HP gﬁlsectroﬁrtgFmE8§ﬁl % RdﬂF%@4#Ehp5F§ture
of the substrawatar W igreveneferned h@mmtpe&m@ﬁemnaﬁegr(mt hesb
substrate betvggn 93k fihat BLocesslmdnsentl 09,and 5al d sesand Brosgssi ng

section; and a plurality of ascénding and descending pins
ascendabl e andVél@sEBRISBIBUNLEALERgePALtAg24Rd sending t he substrate fromto

said main transfer seeti, orha/aearteaelalasa@éfef Ae%2dekW19a aARD T RERHYHNY
and seng ng th subs rate fromto said te ? aéure regul ati on and transfer
gh ﬁg £ FIGsatq

section-When t aiped ndiears Q $IRY HPECERSG VS WL RYN,
sai d second prEhesaf@gesemdltransﬁerideymmyeaauea BRGUD BYH Qinand He aasker

section, and said,asgendi ng apgdedenssndiny BLNg, ekl $posed, i ngarl Y.
numeral 219 in FIG. 35.

As shown in FIG. 35, the transfer device 219 is provided
15 with a wafer W transfer means 254 which is ascendable and
descendable in the 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 wall portions 251 and 252
of the cylindrical supporting body 253. Each of the
tweezers 257 and 258 is freely movable in a forward and a
backward direction by a motor (not illustrated) contained
35 in the transfer base 256.
Next, the structure of the aforesaid first heating and

temperature regulation processing unit 210a will be



to 16. The apparatus as set forth in claim15, further conprising: a casing
ading said first processing section, said second processing section,
enperature regul ation and transfer section, and said ascendi ng and
descendi ng pins and having an opening for the delivery of the substrate
fromto said main transfer section .15 to%fron1said ascendi ng and _
descendi ng pins. 17. A substrate processi é apparatus, conprising: a nain

transfer section for transferring a substrate; a processing section for
perforning t heP¥alaprecelyitRpIDrot FdGuBdtr BEE: 26, ;an@ipet atiire FIG.

regul ation and3éransf plageetéRvod ehel BOHE a3 Nthd herdmReraldire 40l athe
substrate at a Fredeternined tegB rature gnd transfenrlng the Substrate
C

between sai d maf R°tran8felsEet P8R BAG-sdi’d fr BcESSFAGRS VL6, cdndhe

sol ution supplyeﬂgisgcahdntémpesappkyinggalatédﬁtpkﬁbaed;ﬁgluhﬁgn todthfh
substratge, 110 whet.ei [ N ans ectiop, recei ves and sen e
substrat% fromto s§|gdélg% ﬁtjﬂbgﬁ&p%ﬁy?%%%rsle%t ﬁgngﬁg lfl*f‘rcéat u8h&s set
forth in clai ntempenabreenregi ta sbdutprc supphy iwmgl ts@dilizohasaseruetiireal |y
di sposed in nmulti [ ; : rat 0] [ a r .
congrising: a %é&@g§g$ﬁgkiﬁf%%hgéfgggggégiﬁ%gEf§%§fhe 5%&igé$%%§Prglng
substrate on bREACsPHESES&RATaLPrrE cawafsecnandathet tamsbeatyeet i ons,

di sposed to fagegtbheriesppebb¥esopgniings otply sakd %QC?%:?EBQHH%L for

[ ' [ rocessi ng unjt rough
carrquﬂ)the Sggﬁéégggukgtgéggiaggogapgo ess?ng fgr the wafergw are

disposed adjacent té each other and integrated.

The heat processing unit (HP) 220a has a hot plate 224
capable of regulating its set temperature at about 200C.
The heat processing unit (HP) 220a further includes a gate
15 shutter 221 for opening and closing a portion between the
heat processing unit (HP) 220a and the temperature
regulation processing unit (CPL) 218a'and a ring shutter
222 which is raised and lowered together with the gate
shutter 221 while surrounding the wafer W around the hot
20 plate 224. Three lifting pins 223 for raising and lowering
the wafer Wwhile the wafer W is mounted thereon are provided
to be ascendable and descendable in the hot plate 224. A
shielding plate screen may be provided between the hot plate
223 and the ring shutter 222. Provided below the heat
25 processing unit 220a are a raising and lowering mechanism
227 for raising and lowering the aforesaid three lifting
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 23TC.
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

B



t he openi ngs, said processing unit, conprising: a processing section for
perfopm ng thermal processing for the substrate; and a tenperature

regul at:fon and transfer section for regulating the tenperature of the 15
substrate at a predeternmined tenperature and transferring the substrate
frorn/to said first and second transfer segtions through the respective
openings and fronto said processing section. 20. A substrate processing
appar at us, conprisingé 20 a processing unit having openings for the '
delivery of a BEBREFaA4’dRapabheseleperdng antliclsts i isepbadeddimthiansf er

or carrying Lo Subei 1 ate e o PRy BEES e
f [ t ubstrate 1 nto/out of s ( ] , ¢ .
opent ngs. sai dVPOTEAS REGFFELS Lo Say 210 f PRI e brpce s taeet | on
for perforn1ngoﬂh@ew&a@sbeeﬁswm@dZEQEhaefwbEh@ﬂéﬁgﬁk&@?ﬂ#geﬁgQgﬁﬁ%h”g
ti ) her mal esskLhg for e s rate; an

fgﬁpgfgt%?; PS%%?%?%%%néngﬁggaﬁgFg? gzé?foﬁngoﬁﬁ?eaﬁPE%Fﬁgmﬁﬁlefeﬁﬂgpature
of the substratepabla ¢f edeewing reot temesiat urse padeld dnstlei agehbag.
substrate fronm to sabtyldstnaitesseondLhANS! gt S2CLans LIV ouah bb6

respecti ve openi ngs and between sai TSt processing Sectior
secgnd'process?%@ e th IR U ¢ iTegu lntdass Pneg esedricomn isail@PEecRhEa

processing secébmfun 808t &aideheanenabther " eAbabhon 886nhL 205t ehgSEELEON

bei ' d,linear]y. 10 21. A substrate processing apparatus, =
e SiP6: o F1DLERY Hhe SRS DHeR AbLne o1 AR a8 HovergoBhaing

substrate on bohé tdmesratant: aff chetwahsr e6dAd emahe W4 oS ek sSR6LHL RS,
di sposed to fa@ﬁéf@@nrf§p§E£&¥€uQQ§n£gg§e0&ovable 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 Ww.

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. In this

embodiment, opening and closing motion is performed so that



said processing unit, for carrying the substrate into/out of said
procegsing unit through the openings, 15 said processing unit, conprising:
a tenperature regul ating section for receiving and sending the substrate
fromto said first and second transfer sections through the openings and
regul ating the tenperature of the substratg at_a predeternined tenperature;
a processing section for performng thermal processing for the substrate;
and 20 a sub-transfer section for transferring the substrate between said

tenperature refPt&t iHh SENGET RRARA I TGe Y s etffio 20t RARibstrat e
gr ?cessi ngf secidian.l te@EyusSivngn @agnwﬁ&&i?ngeﬁgkahgyéqgr@@@égﬂg@ Lﬂ:jrﬁ.rts_l he
elivery of a s r on_ho i des; an a first and secaond nain
transfer secti é?r%,%‘sd?gg&séagt %chice l\faﬁ‘éea]r%'s FE& pr?n&ﬁgn‘?ﬁggg%?eéaﬁ% the
processi ng uni tshuftarerc armpienyg 26he whbat aabehent openingf isabsepsddss iHg
unit thrqugh t ' 1 Sal ro i |t I 8L ng. rature
regul ati %g sec%?lg(r:]&f%gjr Q‘%angﬁ:vF%ggénggggﬁggnéﬂFh%péﬁg}g%r:gL_a e&?errgefé '?Dgpgtg}ed
first and secosutigrserbsaciddis whisnoaghthhe openingsianclosedikat it t he

tenperature of ghhe csubsthake 8i7a. Predetedided 4 eoReLaLULe; 18 fddeiting

processi ng section for perform ng thermal processing for the substrate, a
second processPig SEOSHAY MO 498 1dr RliRy SHRETGRHN niﬁ‘fg?ﬁé%ﬁsiwaf Gng R 7o
substrate; andple@md t3ultHe aRGiRr300ld AeduliadianFrIdddd ddersubsiorat)e
betmeenlaaid t%gp%%%% H%ﬂ%%lngﬂgggéalled load lock chamber, whereby
temperature control in the processing solution supplying
units (BARC, CT, and DEV) each for processing the wafer W
about normal temperature can be performed more precisely.

As described above, in this embodiment, a temperature

15 regulating 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, 21l4c, and 214d. This
temperature regulating mechanism will be explained below
by means of FIG. 38. Incidentally, FIG. 38 is a schematic
sectional view of the first processing unit group 231la in
which the processing solution supplying units, the

25 antireflection film coatingunits (BARC) 216 in this example,
are stacked in a plurality of tiers.

As shown in FIG. 38, a clean air supplying section 241
for supplying clean air the temperature of which is regulated
to the antireflection film coating unit (BARC) group 213a

30 as the first processing unit group in the first processing

"station 203 is disposed at the upper portion of the coating
and developing processing system 201. The clean air
supplying section 241 includes an FFU (a fan filter unit),
a temperature regulating device for regulating the

35 temperature and humidity, and the like, and supplies clean
alr, which is obtained by regulating the temperature and
humidity of gas exhausted from the bottom of the



section, said first processing section, and said second processing section,
sai d tenperature regulating section, sald first processing section, and
sai d sefond processi ng section belng di sposed linearly. 15 23. A substrat e
processing apparatus, conprising: a processing 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 said processing unit,
for carrying the substrate into/out of said proce53|ng unit through the
openi ngs, 20 s&mtk IRFIRIRP Wi i QAprnS i et € al BARICE ST oigP s2t3 @ omndlor
perform ng therfidwipipdesshaguber thBeps6bsEE af £,a18 SWBMRERHUEE s BFUE BL{, 0N

dt f ction f ul ati ng the tenperature of the substrate at a
gpede[gpﬁ1ﬁ;dsﬁénpera ﬁ?étg% Faﬁgé Vlﬁ@ngﬁénguBngéF%eFr%ﬁﬁtBh§a}er

processi ng sectiimm thred gasll3I @ qeah adf tt;he)farm&nﬂlétgtfcnd ﬂﬁmecﬂda@gn@l ns
uhi ch arg ascendahle @tcdessendapbeeotior recalyl g angd sendyn Fﬁ?e%%tthe

substrate fromto sai and second nhin trans
openi ngs when tisyiatsing waddi 328 Fubrpyiged betweenr@'xamm@ fig Ot ded

substrate fromdm %@&f@%@t&%ém@é'p&mﬂﬁgﬁeé&fﬁ yomypen the

ins are | owered ful A substrate processing ap nprrsing: a
Brocesm ng unit %lar% e N d Rragrs Heag VErt @reurubdin &t son bot h

sides: and a fle!nﬂ:tocﬁmdar&eC(tmldz HBbPebhaBShLsv BELEh U¥S thdl aRgsethd v d@cgy t he
respectpr openi

q?and the temperature regulating mechanism allows the
temperature control in the processing solution supplying

units (BARC, CT, and DEV) each for processing the wafer W

about normal temperature to be performed more precisely.

Similarly, as shown in FIG. 31, clean air supplying sections

15 240 and the heat insulating walls 239 are provided
individually between the first processing unit groups 213b;
213c, and 213d and the corresponding heating and temperature
regulation processing unit groups 214b, 214c, and 2144d.

Next, processing steps in the coating and developing

20 processing system 201 structured as above will be explained.

In the coating and developing processing system 201,
the unprocessed wafer W housed in the cassette C is taken
out by the wafer transfer body 211 of the cassette station
202 and transferred into the temperature regulation

25 processing unit (CPL) 218a in the first heating and
temperature regulation processing unit 210a of the first
processing station 203 to undergo temperature regulation
processing while being mounted on the temperature
regulating plate 225. .

30 The wafer W which has undergone the temperature
‘'regulation processing in the temperature regulation
processing unit (CPL) 218a is transferred into the
antireflection film coating unit (BARC) 216 in the
antireflection film coating unit (BARC) group 213a by the

35 transfer device 219a.

The wafer W coated with a processing solution for an

antireflection film in the antireflection film coating unit



0 said processing unit, for carrying the substrate into/out of said
procegsing unit through the openings, said processing unit, conprising: a
first processing section for performng thermal processing for the
substrate; a second processing section for perform ng thermal processing
for the substrate; 15 a tenperature regul gsi on_and transfer section for
regul ating the tenperature of the substratg ?t a predeterm ned t?nperatgre
and transferri strate beifween_sai i.rst processing section an
sai d second prggéég?ngyge%fiEﬁﬁn%.%rE?%I%HEHiQRF(Hemﬁﬁﬁﬁﬁﬂxﬁgr&ﬁHlééé@@nding

pi ns whi ch ar epascendahbeuvand de9mendabheinfahereaeﬁwi&@a@ﬁ@gség@ing theh
.substrate fro i Lrst and second main _trans ectians 20 throug

t he openi ngs %%ﬁpfgﬁgglﬁ%ﬁsr% %f?%}%réé’rfolflelsﬁméjnﬂnf’éz]iqsﬁ ﬁ’b’ %h% t_§§ﬁ§!%ﬁ§ the
substrate fronfevisai dlIzmpst mountedeygultiel bampadatnaasfeyulsciioplaten t he

pins aresl over gdsf uldye $aF&e i fbuREOGES iBﬂeS@Q%%QPatﬁ?%drégﬁfgging
processing section, said tenperature regulation and transfer sectron; and
sai d ascendi ngPaRBcdese efdFrgRFERE rEEi Hatelitdppseati Prearsying wis A8P)The
apparatus as sgR0ohothholgh cdigd Mokfunhenainy pare P 0CSs HHW tehbk$adlSe
vertically dis oseg L n nulhlgle élerE” g 26. The apparatus as set forth in
clai m 19, furt%ggu SEﬁPQSP §L€a243| WEEGR LEpPryRFy ELEOBTAaYs fYsédcat a
position al | ownngitbemelehantsy 240 thre stishet tat TG 031 1 0 8al drhheSereegsai d
second 18I N traRgLehy PSRl A by YRR! YA G 81 DERYSE B1 300 AQLULILN L0 the

substrate.

the 1lift pins 223 are lowered, and thereby the wafer W is
mounted on the hot plate 224 and subjected to heat processing
in a heat processing space formed by raising the ring shutter
222 and the gate shutter 221. After the completion of the

15 heat processing, the lift pins 223 are raised, and the ring
shutter 222 and the gate shutter 221 are lowered. The wafer
W is then moved away from the hot plate 224 and supported
by the lift pins 223. _

Thereafter, the temperature regulating plate 225 is

20 inserted again into the heat processing unit (HP) and
receives the wafer Wwhich has undergone the heat processing.
The wafer W is transferred into the temperature regulation
processing unit (CPL) 218a by the temperature regulating
plate 225 to undergo temperature regulation processing.

25 The wafer W which has undergone the temperature
regulation processing in the temperature regulation
processing unit (CPL) 218a is transferred into the resist
film coating unit (CT) 217 in the resist film coating unit
group 213b by the transfer device 219%a, and coated with a

30 resist solution.

The wafer W coated with the resist solution in the
resist film coating unit (CT) 217 is transferred to the
temperature regulation processing unit (CPL) 218b in the
second heating and temperature regulation processing unit

35 210b by the transfer device 219a and mounted on the
temperature regulating plate 225. The wafer W mounted on

the temperature regulating plate 225 is transferred into



|0 27. The apparatus as set forth in claim26, wherein said solution

suppl yWng sections are vertically disposed in nultiple tiers. 28. The
apparatus as set forth in claim19, further conprising: an inspection
section, disposed at a position allowing the delivery of the substrate 15
fromto said first or said second main transfer section, for inspecting the
substrate. 29. The apparatus as set forth'i'n claim28, wherein said

i nspection sectjons are vertically disposed in nultiple tiers. 20 30. The
appar atus as sbhefathpracepainrg281i wWHEPe 42 Yaithrouspedhs sprgeatices ing

perforns m croggepi 230 Nspeché oedérd hiersuRshiad€ingd blahe AIPINAIYS as set
forth in claim19, h115 mherg&n gald processi ng uplt,ls.f%rther glsposed
on the opposit B°¥fde PH15oP&Ee¥a Vn§h§apﬂvﬁpgc@§§Pﬁ&l§W|@ @f SAPE first
mai n transfer seahs6errdd. wilierappakakuppasteet biothke mai@b@hE&EQapﬁ@@tﬂer
conprisipng: a ei vj,ng segtion for.t ararij receiving .an Ing the
subst raté; bef o?gganai%%% E%?Bt:é:}sel %bgpg’lfriﬁ??\gra]%ﬁ iBHEEngnarﬂ'%gkgﬁﬁ%éﬁ te
side to a facethacvagesaWdisimetnoed san dlsedond pigite R2dnshet ssibeictrdof
sal d processingoUpbhe 830cl88;38PaRALURAS 5ehLALNG Bl Bodhed Wit her
conprising: to an iInspection section, disposed in sard receiving section,
for inspectingFehelBgddis Aiey Suittere23gparhins atesshubberiRdh cPEtR33,

wherein sai d i gepeebinpheseehi 6f PBEf BEE® PREEASEORLC iRASPaGioRihar sbhe
SubSt ra{g 15 ggé rAa.%ggaE raaétlg Plrlgcgfr?én fggearr agzuzs’ancdorg%rel %Iart]:%: shutter
221 are lowered. The wafer W is then moved away from the
hot plate 224 and supported by the 1lift pins 223.
Thereafter, the temperature regulating plate 225 is
inserted again into the 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 219%9a, 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

E



a main transfer section for transferring a substrate; a processing unit,
drspolw, around said nain transfer section, at least for performng thermal
proce’srng for the substrate; a solution supplyrng uni t, disposed around
said main transfer section, for supplying a 20 predeternrned solution onto
the substrate; and neans for controlling atnospheric pressure so that said
sol ution supplying unit has nore positTve75res§ure than said processing
unit and said nain transfer section and so that said nain transfer section
and sai d procegdbngndnisubjevéed rostvatfles saige amospher. ¢ pressure. 116
36, (The apparatus asathakOr b loR Al A8 HORLA, Sal B0, LLANSl er,

section, said processing unit, sal d ron sup
drsposed i n sepfr &Laneisrags tehéhe hudder @ﬁsﬁﬁét@a§ﬁﬂg§nhaﬂmamwdhﬂn|ng

for the delivekyaakrhepsuhspsat ean@ndeibSr i Rassage &%&%ﬂ to
adj acent _openi ngs o;}resgeztrve casings 1s surrounded by a surroundi ng

member. 37. Th&ER§pRALEPRES ABOLet! B?FﬁaFﬁdbl¥ﬁ?n@R? Yaof §th drraing fe s dagidy gap
i s provided betwgenthkepserksipddiuig w%m@%&a&@iea&ég%ﬂ%kaQ@ﬁu@htih@uﬁﬁ5|ngS-

38. The appara fort cl ai n13 rein res tively with
respect to saréﬂzggﬁr ran%fgpgsg@tr ﬁfe§é|EaBF§@EégPﬁ§ %ﬁ% , and 15 said
sol ution supplying Ui is pewisddtenbspherd prpvédsyrior ertnglllel, Ngvdeaiser
conpri ses. cassettes 233, and to use one as a cassette for holding the

10 wafer Whefore wafer edge exposure and the other as a cassette
for holding the wafer Wbefore wafer edge exposure. On this
occasion, it is desirable to provide a mechanism for
regulating the temperature of the wafer W at a normal
temperature about 23T 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 regulatioh processing unit 218c or 2184 out of
the heating and temperature regulation unit 210c or 2104

20 in the second processing unit group 214c or 2144 can be used
as a place for making the wafer W which has not undergone
wafer edge exposure yet wait. In this case, it is
unnecessary to provide the buffer cassette for holding the
wafer W before wafer edge exposure.

25 Thereafter, the wafer W which has undergone exposure
processing by the aligner is transferred from the interface
section 205 into the temperature regulation processing unit
(CPL) 218d of the fourth heating and temperature regulation
processing unit 210d in the fourth heating and temperature

30 regulation processing unit group 214d of the second
‘processing station 204 via the wafer transfer body 237, the
buffer cassette 233, and the wafer transfer body 237, and
subjected to temperature regulation processing.

The wafer W which has undergone the temperature

35 regulation processing in the temperature regulation

processing unit (CPL) 218d is transferred to the developing

processingunit(DEV)226jjlbhefirstdevelopingprocessing.



a gas supplying section for supplying a gas; a gas exhausting section for
exhausting the gas; and an atnospheric pressure neasuring section for
:',g at nospheric pressure, and controls at |east eiither one of the

anount of gas to be supplied by said gas supplying 20 section or the anount
of gas to be exhausted by said gas exhausting section based on the neasured
at mospheric pressure. 39. The apparatus ad8set-forth in claim38, wherein
sai d processing units are vertically disposed in nultiple tiers, and 117
wher ei n each oﬁnsaigrpﬁpce$sbngruahéssaasnaaaavgaapaﬂ@pbybagsseﬁbiQﬁitsaid

30, Tho appar SFLS S 430 Py ERCL RECPAT R SBCAREr B1APar T eabiPaRELeh ERo

casi ngs of saldenalnpingngfecese¢hgon sai d processing unit, and said

D On Pl Y NG WALt wBE P! VL ATnEER A-000L EAPTR ed%fveﬁ.%%m 3o and

cl osing used for inner maintenanc qoSal d - at nos I'C “pressure
control I$ng neBnscesning snatmm@lqpm@mceewnmamme(%Min@@lﬁensc

pressure in the,gaskBYrbACILAS GShIRRIA ggo@l@gglha apenetip 1A fhkceli o
apparatus as sef forth in claim36, further conprising: an outer casing

whol 1y surrouthﬁgt?IP%e’Eaa"sWﬁ%sretﬁu]saaEJcP%Fﬁcﬁlséﬁ%anéch@%Tn) dfcg for

processi ng uni éxaapllesairtlasehyt tefpsuppliyengeyiilbtand brekedsiggauparel

capabl e of opepipg, agdgg! g3 PRUREY iR LAY €8, IBLat808" 8 ulation

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) 238c 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

25 219%a. The wafer W in the temperature regulation processing
unit 218a is housed in the cassette C by the wafer transfer
body 211 of the cassette station 202. When the inspection
machine 206 is provided, the wafer W in the temperature
regulation processing unit 218a is transferred to the

30 inspection machine 206 by the wafer transfer body 211 of

‘the cassette station 202. In the inspection machine 206,
it is judged whether a pattern width obtained by exposure
and developing processing is appropriate or not by measuring
the thickness of a resist film. The inspected wafer W is

35 housed in the cassette C by the wafer transfer body 211 of
the cassette station 202.

According to the coating and developing processing



15 wherein said atnospheric pressure controlling neans controls atnospheric
pressyre so that the atnospheric pressure in the outer casing increases
when the panel is opened. 42. The apparatus as set forth in claim 40,
wherein a gas supplying section which operates only when the door or the
panel is 20 opened is further provided in the casing or the outer casing.
43. A substrate processing apparatus, conptdsing: a main transfer section
for transferring a substrate; 118 a solution supplying unit, disposed
around sai d naigydtransifreracsemtdame fvmrtlsuamls/ieﬁgo@dnﬁ@d@tﬁmﬁe@ré@laﬁ}on
onto the substr . &, pro | |t i S around .sai i nsf er
section; and unaﬁo‘%{eénﬁglreaggﬁéé?gﬁﬁf@gﬁ% jr'sré\‘;tglrfgIsii orgocpeesr%%lr%%r?g%t Zﬁ%é?ajt%re
regul ati on or MUAaHd yoatorrerolthien sAiuk i processsiorg sect t camd stlhe ettt i on

suppl yi ng unit ,5.a0d Sa essi |1t S e ' I ngs uni t
conprising: a ﬁémpef%?ﬁgéﬁﬁgguﬁgF?%&yggbfﬁgﬁﬁEg%s%%%%%?%gugéﬁgﬁﬁéiggl- I n
transfer Secti oM1% ofCRldgfatihyy hert ingrdtierporatiee siegetateoat a
predeterm ned tompRrAline udid 40 EhdT QEREIAY SRS ORindli sROSed; 88, t hat
said tenperature re ulgkén section |§ %03|t|oned bet ween said main
transfer sectidﬁ1 ¥ ai gPSE@?%ihﬁf BeRFSP T (8 PeatoPraerfsiAP gt Fer nal
processi ng for drhéheubsinaten ghocdbei mappariat kddascantbd ardly ita al@'rélaluél&
15 wherein sai SSi i is._C r . t rat ur.e reqgul ating
mechani sm 45. ee%gjeo'paﬁgtgt??a%lgggt’ ?6# '%;‘Ih%l %%cal\@al:h% %él,derg)e%ealomng

10 processing system, temperature control in the solution

processing units (BARC, CT, and DEV) for performing solution
processing for the wafer W can be performed precisely.
Furthermore, according to the coating and developing

processing system in accordance with this embodiment, the
15 heat insulating walls 239 and the passages 240 allowing gas
exhausted from the bottoms of the solution processing unit
groups 213a, 213b, 213c¢c, and 213d to flow to the tops thereof
are disposed between the solution processing unit
groups (the antireflection film coating unit (BARC) group
20 213a, theresist filmcoatingunit (CT) group 213b, the first
developing processing unit group 213c¢c, 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, 21l4c, 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

N



wherein a heat shielding plate capable of opening and closing is di sposed
bet wegm, sai d tenperature regul ating section and said processing section. 20
46. THé” apparatus as set forth in claim43, wherein said processing units
are vertically disposed in nultiple tiers, and wherein said unit
tenperature regul ati ng means perforns tenggrature regulation or humdity
control for said processing units separately. 119 47. The apparatus as

set forth in claim43, .wherein said saolutiaon ppl yin its,ar rtically
di sposed in rru:btei Srgﬁ’lillel s,wjarﬁ rv%eerreelrhc%é_‘lodFEkﬁli'ti%(etﬁ%gﬁgt'u?%' r gFg%cl?a?igng
nmeans per f or ms anénpéfat diiearegdi avrans oshbowingi 4 yoauninglarfddesa ldrsiolaut i on
Suppl ying unit 2, SeRAlalbel dysdln JNeAPRAS Alian Ayt i ld Be! @n&'é;aee{ge%?e -

a I ppl yi ng” me t

further conprisSing: a solution_su chanismtor supplyin e
sol ution to sail@vesiticoonFIGppByi A§ anPian| vigkeran® BErd 4hiks terdfy@rdt ure

regul ati Bg neans cRer f pras 4enpes alddel dregukalOPaRén B theCOME Ql-al so
for said soluti,on_suppl.ying. nechanism 49. The apparatus as set, forth in

.. Th
clai m 48, wher éfn ¥ d *Jol FIBHTSUSHS) RN e SRt Anfosed udd& sai d
sol uti on suppl W-@dg rkztinint bek®echhehappatatusresSeSeing ot idgral@ionis,
SQFLS:gnsghgpf%H%%éghggggk Eg i%@&ni?g%%ﬂ%%?hé?aggéﬁ¥% gggcgﬁ%%ﬁ%r
215a.

10 This embodiment is different from the aforesaid fourth

embodiment in terms' of structure in the placement of the
chemical tower for storing the processing solution and in
that the number of the heating and temperature regulation
processing device placed between two transfer devices 219a
15 and 219b is one. The fifth embodiment will be explained
below, but the explanation of the same structure as in the
fourth embodiment will be partially omitted. Moreover, the
same numerals and symbols will be used to designate the same
components as those in the fourth embodiment. '
20 As shown in Fig. 39,'this coating and developing
processing system 201 has structure in which the same
cassette station 202 as in the fourth embodiment, a first
processing station 208 in which various kinds of processing
units each for performing predetermined processing for the
25 wafers W one by one in coating and developing processing
steps are multi-tiered, a second processing station 209
disposed adjacent to the first processing station, and the
interface section 205 for transferring the wafer W from/to
an aligner (not illustrated) disposed adjacent the second
30 processing station 209 are integrally connected. Coating
-processing of applying an antireflection film and a resist
film on the wafer W is mainly performed in the first
processing station 208, and developing processing of the
exposed resist film is performed in the second processing
35 station 209.
The cassette station 202 has the same structure as in

the fourth embodiment, so that the explanation thereof will



mechani sm for supplying the solution to said solution supplying unit. 20
51. Assubstrate processing apparatus, conprising: a processing unit group
i n whieh processing units each having a processing section for performng
thermal processing for a substrate and a tenperature regul ating section for
120 regul ating the tenperature of the subgtirate at a predetern ned
tenperature are vertically disposed in nultlple tiers; a first main
transfer devic mhlch is vertical transfer-type, dlsposed on one side of
sai d processing aup and allowed to get access to each of the
processing units; aAh|$BéwﬁdkuFt©n:Ehaﬁﬂwtmg unitnadhspﬁsfdtamﬁmﬂutéﬁﬂgi
first main tra e for.s redeter Iut| Qnto t he
substrate; a sggon oﬁgyggtfghg e%%ﬁgﬁéékwﬁ&%unlt glca trans Qype
di sposed on t heodtthépnspdecesssngd phecmtsmsgflmtlfgmcﬁqolrambaainlrwvemnto get
. access tp each R Vv rede I ane
9 (BRRER E‘g{ %9&%5"%&'%%%@@9 LA Eoé@arﬁ?l&n% ‘t@%?‘g:;c%qll A 553

direction; and to a second sol ution supplylng units sed

~along the di reéﬂﬁbna’é‘ﬁ Rﬂ%ﬁé%l%@én‘éh@ fororai d IseEBARHE FEEFamsien Tdaw ce,

each for suppl Mbaﬁlﬁgphﬁ(i%t Q"B[?{R@@dg%h‘ﬂ '2Q'3a0ntt%et hetsukstIRteorb %1 THhe
apparatus as set forth in c ein sajd first, and second

sol ution suppl §PAGBH ’ﬂ@lﬁ?e&’féﬁq @é‘lq ;Oal E%Bg%’ﬁm?-ﬁgrﬁﬂatﬂ:ﬁ% RLeSSS S8 A
substrat e procéssitie apfatal abouto@Prmnsl R@mperature 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 uniﬁ (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 £ilm 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 2l1l4a, 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



a substrate transfer device for transferring a substrate; and 20 processing

uni t s gisposed on both sides and at the front of said substrate transfer

devi cei “said processing units at |east on one side being vertically

di sposed in nultiple tiers, and said substrate transfer device being a

“vertical transfer type capable of receLving and sending the substrate

fromto each of the units, in mhich a supporting menber for 12

vertical |y suppartjng..sajd sul e tran d V|ce | attached on_.t he

si de of Sgld BE%&%??%%Q%HN% osefﬁﬁ %ﬁ?cﬁe NS Ikh

processi ng appa-atuss, d:;larqﬂ'ulsqmg Ira e sﬁlztﬁru)caestlsmg:qndthmrmg amdl r st

and second oPeidgRLat e GRhbYeLY BLoBoSUBRLI@LA 09100l Byl dP8s add ! st
eér devi ces

and second tran gose ace he respective openi hgs

said first prodESEIHG e regyja apnﬁw%%l%b@tlﬁat Phi @ldat apf Qs]aﬁbj
first precessi 'ﬂ)rU@érﬂd}rnﬁliﬁh ttéﬁﬁ:ér%ﬁﬂ%‘é IR ORI D r I s g Sﬁorartqle
second shutter ers for .openi ng and cI03|nq6¥he respective eni n
means for cont t’“@ taﬁté{ U TP 65| (e i é”rnm %

t hat the SeCOndJeQ[fQﬁ:Im’iglg &eﬂwmmrtgharfe rits it @ j fcnento dactlhe
apparatus as sef forthc% alnt 4 15 wherein said first processing unit

conprises: a t Fer it |Qﬁf Qﬁl(ﬁFR(ﬁtﬁ) %orn1ng t hermal processing
for the substrate; andsaowenpeﬁHKurélneghéahung:heatung'anm.Uempﬁnﬁﬂumgthe

tenperatyre of rtéb%lscﬂ'_ti%ﬂ PO s A Y %@rﬂw FEIPE AU S cturea 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 2l4a as the
second processing unit group is structured by stacking the
20 first heating and temperature regulatibn processing units
210a in eight tiers, and the temperature regulation
processing unit (CPL) 218a out of the heat processing unit
(HP) 220a and the temperature regulation processing unit
(CPL) 218a is positioned on the side of the chemical tower
25 215a as a processing solution supplying section in each of
the first heating and temperature regulation processing
units 210a. The antireflection 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 procéssing 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



20 56. The apparatus as set forth in claimb54, wherein said first and

= ransfer devices are each surrounded by a surroundi ng nmenber and
practically bl ocked off fromthe outside. 57. A substrate processing
apparatus, conpri sing: 122 a transfer device for delivering a substrate;
a first and second processing units dispoggd to adjoin said transfer
device, each having a first and second openings for the delivery of the

substrate from_to sai transfer evice on both sij de rst and sec nd
bt er nbor SRRl AR T B SRR B L 8T B hh ! i Cns

for controllinditle coraarmmguamt (gmtmm@]dfb tetred sjhﬁth"rsrterd:eereslcgmrtd\at t he
second ppemt nOgkScdanzs When Lhed pE CRENIA0 Ji9 10REN acll ey ARRALAL us

as set forth |n claim 'n sald I'rst processing unit 1s a un|t
for regul ati ngaeh&heefpErht DFRCEFSiRE %bgtgé@@p%ra%mw&% asiipstandt e,

and wherei n saitd FPEANEHMACESSIdANiN1grs, a unjt for supplying a
predeterm ned solution to the SUbStageEB 15_59. The apparatus as set forth

in claimb57, wherei PN FiRe VTS Sf?%n%?%?t&%ﬁ%&%?@ﬁ%ﬂ%%@ﬂ
sur r ounded by &l’mjanbMﬁde]gcﬁEBheﬂ’lhiﬂd:om(ﬂgl ﬁﬁi.ty Hdmkgdoabfziwmtnfte

outside. 60. A_su str roc ssrn r n 20..a transfer
device for delr$§r|ng = gﬂ QuuRP%d% grou 1§% g1:he first ané

second heatlng and temperature regulation processing unit
10 groups 21l4a and 214b are arranged. The structures of the
transfer device 219a, the antireflection film coating unit
(BARC) group 213a, the resist film coating unit (CT) group
213b, and the first heating and temperature regulation
processing unit group 214a in the first processing station
15 208 are the same as those in the first processing station
203 in the aforesaid fourth embodiment, so that the derailed
explanation thereof will be omitted. The second heating and
temperature regulation processing unit group 214b in this
embodiment is different from the second heating and
20 temperature regulation processing unit group 214b in the
aforesaid fourth embodiment in terms of structure in that
the shutter members 247a and 247b are provided at both side
faces and in that the transfer unit (STL) is not provided.
In this embodiment, the wafer W can be transferred between
25 the first processing station 208 and the second processing
station 209 whichwill be described later via the temperature
regulation processing unit 218b of each of the second heating
and temperature regulation processing units 210b in the
second heating and temperature regulation processing unit
30 group 214b. Therefore, the shutter members 247a and 247b
~are provided at both side faces of each temperature
regulation processing unit 218b.
Meanwhile, as shown in FIG. 39 and FIG. 40, in the second
processing station 209, similarly to the first processing
35 station 208, as the first processing unit groups for
performing solution processing for the wafer W about normal

temperature, the first developing processing unit group



a first and second processing units disposed to adjoin said transfer

devi cgp) each having a first and second openings for the delivery of the
subst¥dte fromto said transfer device on both sides; a first and second
shutter nenbers for opening and cl osing the respective openi ngs; and 123
means for controlling the opening and cl ogihng of the shutter nenbers so
that the second opening is closed when the first opening Is open. 61. A
substrate proc n p o] S evi ce far
transferring a§§§E %?gtgﬁéaé%é c{gr)\{[)écledsé]ﬂ'lngb%Du]'la&Stdl :Cgose (tjgrou Zl%dt he
front face S|derefdsapdsﬁélﬁttthﬁsfepn@eV|b@ therfIEEE|68ﬁglepdnsend|ng t he
substrate fro%&ecéeb@n g@@%eﬁlﬂ@v't% 8893UBPLY! A1 A X SAet e mned

solution to the_substrafte; a second praocessing unit, disposed to ad10|n
one side face OPE¥Ai ot ﬁﬁiéﬁg\e@rl’aé&ﬂ%életr@ #Ertlr’“e@e‘la\?ﬂfgd&ﬁﬁcéié@@i -ng

the substrate Angsiin mdsé@érmtdm@smba fcﬁc@ggdlrt@\urﬁgc @ﬁ&iﬁ)@r@wre

regul ating sectjon._for ulatin era f e substrate a

redet er m ned %b g?XF&PEQHEdpﬁoﬁgﬁﬁﬁﬂa gg FORDEBS BégféFﬁ (s katl
p
processi ng fortwhetdebst dat ehewdergiis EHEeteﬁperatMGEebegulahlageﬁeeh&on of
said second pr [ n sed .. d n sald |n t ransfer
devi ce, and thggﬁégtggsgsg%tdgﬁg gggigga n?o%ghﬁgfnsfﬁ 953?&93&59
regul ati ng secpreﬁeaﬁdngmrplrtogrgde QJ@d-heTba@kclsqardeca)I toaied 2R @ stuoanest er

device.1§2. A gulistdd®i Ry 068581 BE 4184 Rt LRI $61Gc 1 BE 5081 ied

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 215¢, 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

~stacked third heating and temperature regulation processing
units 210c is positioned on the side of the chemical tower
215c as a processing solution supplying section. The second
developing processing unit (DEV) group 213d as the first

35 processing unit group is disposed adjacent to this chemical

tower 215c.

Around the vertical transfer-type transfer device 219D,




20 subjecting a substrate to thermal processing in a processing section;
delivering the substrate subjected to the thermal processing to a main
transtet section for transferring the substrate while regulating the
tenperature of the substrate at a predeterm ned tenperature by a
tenperature regul ation and transfer sectigg; and 124 delivering the
subs'ltrate fromto the main transfer section to/fromthe tenperature
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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.
Also, the wafer W is delivered from/to the temperature.
regulation processing units 218b of the third heating and
temperature regulation processing units 210c to/from the
wafer transfer body 237 via the shutter member 247b of the
30 temperature regulation processing unit 218c.

The interface section 205 has the same structure as
the interface section 205 in the aforesaid fourth embodiment,
so that the explanation thereof will be omitted.

Furthermore, as shown in FIG. 39 and FIG. 41, in the

35 coating and developing processing system 201, the chemical
towers 215 (215a, 215b, and 215c) are disposed between the

first processing unit groups 213 (the antireflection film



65. The apparatus as set forth in claim®64, wherein a clean air supplying
sectign, for supplying clean air to said first processing unit to group is
provi dé&d, and the clean air supplying section exhausts gas fromthe bottom
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ca]calca yo# 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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processing unit are the same as in the aforesaid fourth
embodiment, and thus the explanation thereof is omitted,_

In the coating and developing processing system 201,:
the unprocessed wafer W housed in the cassette C is taken

25 out by the wafer transfer body 211 of the cassette station
202 and transferred into the temperature regulation
processing unit (CPL) 218a in the first heating and
temperature regulation processing unit 210a of the first
processing station 208 to undergo temperature regulation

30 processing while being mounted on the temperature
~regulating plate 225.

The wafer W which has undergone the temperature
regulation processing in the temperature regulation
processing unit (CPL) 218a is transferred into the

35 antireflection film coating unit (BARC) 216 in the
antireflection film coating unit (BARC) group 213a by the
transfer device 219a, and coated with a processing solution
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Thereafter, the wafer W is transferred into the
temperature regulation processing unit (CPL) 218a to be
subjected to temperature regulation processing.

15 The wafer W which has undergone the temperature
regulation processing in the temperature regulation
processing unit (CPL) 218a is transferred into the resist
film coating unit (CT) 217 in the resist film coating unit
group 213b by the transfer device 219a, and coated with a

20 resist solution.

The wafer W coated with the resist solution in the
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 219a. The wafer W is then
transferred into the heat processing unit (HP) 220b and
subjected to heat processing.

Theréafter, the wafer W is transferred into the
temperature regulation processing unit (CPL) 218b to

30 undergo temperature regulation processing. The wafer W

" which has undergone the temperature regulation processing

in the temperature regulation processing unit (CPL) 218b
is transferred to the temperature regulation processing
unit 218c of the heating and temperature regulation

35 processing unit 210c in the third heating and temperature

regulation processing unit group 214c¢ by the transfer device

219Db. -
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the aligner (not illustrated) via the wafer transfer body
237, the pre-exposure temperature regulating unit (not

10 illustrated) and the wafer transfer body 237.

Thereafter, the wafer W which has undergone exposure
processing by the aligner is transferred from the interface
section 205 into the temperature regulation processing unit
(CPL) 218c of the third heating and temperature regulation

15 processing unit 210c¢ in the third heating and temperature
regulation processing unit group 2l1l4c of the second
processing station 209 via the wafer transfer body 237, the
buffer cassette 233, and the wafer transfer body 237, and
subjected to temperature regulation processing.

20 The wafer W which has undergone the temperature
regulation processing in the temperature regulation
processing unit (CPL) 218c is transferred to the developing
processing unit (DEV) 226 in the first developing proce551ng
unit group 213¢c or the second developing processing unit

25 group 213d by the transfer device 219b, and subjected to
developing processing.

The wafer W which has undergone the developing
processing in the developing processing unit (DEV) 226 is
transferred into the heat processing unit (HP) 220b adjacent

30 to the temperature regulation processing unit (CPL) 218b,
for example, via the temperature regulation processing unit
(CPL) 218b of the heating and temperature regulation
processing unit 210b in the second heating and temperature
regulation processing unit group 214b by the transfer device

35 219b, and subjected to heat processing.

The wafer W which has undergone the heat processing

in the heat processing unit (HP) 220b is transferred to the
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transfer body 211 of the cassette station 202.
According to the coating and developing processing
10 system in accordance with this embodiment structured as
above, the chemical tower as a solution supplying section
is disposed adjacent to each of the solution processing units
(BARC, CT, and DEV), heating and temperature processing
units are disposed adjacent to the chemical tower, and the
15 temperature processing unit (CPL) of each of the heating
and temperature regulation processing units is disposed on
the chemical tower side, whereby the chemical tower is
positioned between the heat processing units of the heating
and temperature regulation processing units and the
20 solution processing units. As a result, the thermal
influence of the heat processing units on the solution
processing unit side can be greatly reduced, and temperature
control in the solution processing units (BARC, CT, and DEV)
each for performing solution processing for the wafer W can
25 be performed precisely.

Moreover, according to the coating and developing
processing system in accordance with this embodiment, the
heat insulating walls 239 and the passages 240 allowing gas
exhausted from the bottoms of the solution processing unit

30 groups 213a, 2213b, 213c, and 214d to flow to the tops thereof
"are disposed between the solution processing unit groups
(the antireflection film coating unit (BARC) group 213a,
the resist film coating unit (CT) group 213b, the first
developing processing unit (DEV) group 213c¢, and the second
35 developing processing unit (DEV) group 213d) and the heating
and temperature regulation processing unit groups (the

first to third heating and temperature regulation
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normal temperature can be performed very precisely.

A sixth embodiment of the present invention will be

explained below with reference to FIG. 42 to FIG. 44. FIG.

10 42 to FIG. 44 are diagrams showing a coating and developing
processing system according to an embodiment of the present
invention, FIG. 42 is a plan view, FIG. 43 is a front view,
and FIG. 44 is a sectional view taken along the line B-
B’ in FIG. 42, showing the positional relationship in the

15 X-direction between a first processing unit group 213e and
the second processing unit group 214a.

This embodiment is different from the aforesaid fourth
embodiment in terms of structure in the positions of the
chemical towers for housing the processing solupion, 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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219 is disposed and used for transferring the wafer W under

processing in the first processing station 245 and the second
processing station 246.
The cassette station 202 has almost the same structure

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 filmand
resist film coating unit (BARC) group 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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adjacent to each other and integrated.

As shown in FIG. 44, the first heating and temperature
regulation processing unit group 2l4a 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
2l4a, 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 2l4a 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 f£film and resist f£ilm coating unit group
(CT) 213e is disposed adjacent to the chemical tower 215a.
Meanwhile, as shown in FIG. 42 and FIG, 43, in the second
processing station 246, as the first processing unit group
35 for performing solution processing for the wafer W about
normal temperature, a developing processing unit group 213f
is disposed at the front. In+the developing processing unit
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the chemical tower 215c is disposed adjacent to the
developing processing unit group 213f. This chemical tower
5 215c stores a developing solution as a processing solution
to be supplied to the developing processing units (DEV) 226.

At the back of the second processing station 246, the
second heating and temperature regulation processing unit
group 214b is disposed adjacent to the chemical tower 215c,

10 and structured by stacking the second heating and
temperature regulation processing units 210b in twelve
tiers in the Z-axis direction. In eachof the secondheating
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 disposed 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
wafervvfrom/mathefirstheatingandtemperatureregulation
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 2l4a 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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(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 214a and the second heating and temperature
15 regulation processing unit group 214b) respectively, and
in addition, the heat insulating walls 239 and the passages
240 allowing gas exhausted from the bottoms of the first
processing unit groups 213 to flow to the tops thereof are
disposed between the chemical towers 215 and the second
20 processing unit groups 214. 1In this embodiment, similarly
to the aforesaid fourth embodiment, a clean air supplying
section for supplying clean air the temperature of which
is regulated to the first processing unit groups from above
is disposed at the upper portion of the coating and
25 developing processing system. The clean air supplying
section includes an FFU (a fan filter unit), a temperature
regulating device for regulating the temperature and
humidity, and the like, and supplies clean air, which is
obtained by regulating the temperature and humidity of gas
30 which has flowed in through the passages 240 allowing the
‘gas exhausted from the bottoms of the first processing unit
groups to flow to the tops thereof and removing particles
and the like from the gas, to the first processing unit groups
through a passage 243. Also in this embodiment, likewise
35 with the aforesaid fourth embodiment, temperature control
in the processing solution supplying units (BARC, CT, and

DEV) for processing the wafer W about normal temperature
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5 the tops thereof.

As shown in FIG. 43, in the aforesaid antireflection
film and resist film coating unit (BARC) group 213e, two
antireflection film coating units (BARC) 216 each for
performing antireflection film coating processing for the

10 wafer W by coating the wafer W with an antireflection film
while the wafer W is mounted on a spin chuck in a cup and
two resist film coating units (CT) 217 each for performing
resist coating processing for the wafer W by coating the
wafer W with a resist solution while the wafer W is mounted

15 on a spin chuck in a cup are stacked vertically. In the
developing processing unit group 213f, the developing
processing units (DEV) 226 each for performing developing
processing for the wafer Wby supplying a developing solution
while the wafer W is mounted on a spin chuck in a cup are

20 stacked in four tiers.

In each of the first and second heating and temperature
regulation processing unit groups 214a and 214b, the heating
and temperature regulation processing units 210 in each of
which the heat processing unit (HP) 220 for performing heat

25 " processing for the wafer W and the temperature regulation
processing unit (CPL) 218 for performing temperature
regulation processing for the wafer W are disposed adjacent
to each other and integrated are stacked in twelve tiers.
The shutter members 247a and 247b are provided on side faces

30  of the temperature regulation processing unit of each of
‘the heating and temperature regulation processingunits 210.
The structure of the heating and temperature regulatioh
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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Next, processing steps in the coating and developing

processing system 201 structured as above will be explained.
5 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

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 coatedwith 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



10) @109& () -s! )#109% ()-so=pqgqrstwJ3{\=!"1 #109%& ()--!l #109%& ()--!
£)--11 #109&' ()--!'1 #109%&' ()--!1 #10%' ()--tuvvvvvvw Sl

{)-10%& ()-Fyl0%& ()- 10 10 10!l #109%&' ()--!I

#109&' () - - wxxy. zz{wUJ3r S1
!!‘#10%&f()-!‘#10%&f()-!#10%&f()-!#10%@f(%5'#19%&f()-!#10%&f()-{} ~~~~~~~ }oP
1 10%& ()-fnl0%m& ()-F 10 10 10!‘#10%&f()f1‘#109&f()-!‘#109&f()-~?xVﬂoP1
1$109& ()-3! $10%m& ()-3!$10%p& ()-3! $10% f& ()-3 _

$10%4.& () - 3! $10WIEFOLBVERPcEedSsiry in the temperature regul?tlon

10! F310%& () - 3THLAUK iy 3ni SIOHE) ( h1BA10UEL L)z BEPLAME 5 X hd Yedist

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 processing unit (HP) 220b and
subjected to heat processing.

Thereafter, the wafer W is transferred into the
temperature regulation processing unit (CPL) 218b to

15 undergo temperature regulation processing. The wafer W
which has undergone the temperature regulation processing
in the temperature regulation processing_unit (CPL) 218b
is transferred into the peripheral aligner 234 by the wafer
transfer body 237 in the interface section 205 and subjected

20 to wafer edge exposure.

The wafer W which has undergone the wafer edge exposure
is transferred to the buffer cassette 233 by the wafer
transfer body 237, and temporarily held or transferred to
the aligner (not illustrated) via the wafer transfer body

25 237, the pre-exposure temperature regulating unit (not
illustrated) and the wafer transfer body 237.

Thereafter, the wafer W which has undergone exposure
processing by the aligner is transferred from the interface
section 205 into the temperature regulation processing unit

30 (CPL) 218b of the second heating and temperature regulation
‘processing unit 210b in the second heating and temperature
regulation processing unit group 214b of the second
processing station 246 via the wafer transfer body 237, the
buffer cassette 233, and the wafer transfer body 237, and

35 subjected to temperature regulation processing.

The wafer W which has undergone the temperature

regulation processing in thé temperature regulation
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processing in the developing processing unit (DEV) 226 is
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
of the heating and temperature regulation processing unit
210a in the first heating and temperature regulation
processing unit group 214a by the transfer device 219, and
subjected to heat processing.

The wafer W which has undergone the heat processing
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.

20

25

30

35

According to the coating and developing processing
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
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

temperature regulation processing units and the solution

‘processing units. As aresult, the thermal influence of the

heat processing units on the solution processing unit side
can be greatly reduced, and temperature control in the
solution processing units (BARC, CT, and DEV) each for
performing solution processing for the wafer W can be
performed precisely in this coating and developing

processing system. -

}Qfd@&@iﬁa uhli tuSl

T #10



10,,.‘#10% & ()-3 #109%Z& ()-3! #10%]& ()-3 9mwm3rS4

C#109%78' ()-31$ #10%~& ()- 3! #10%p& ()- 3! #109%k& () - 3! #10%b& ()- 3! #1
O%\IN& () - 3mB} oP1 10%& ()-10%& ()-m 10 10
10! 3" #109&' ()- 3! K #109%&' ()- 3! < #10% () - 3CBj WU30P1
CH109& ()-- 1 #109& ()--! #109& ()--! #10%gr& ()--!: #10%& ()--!#10%t & ()-
- K789: wi [ML !~ #10% 10 10

R T

LewswUu3ML processing system in accordance with this embodiment, the

)y, "10%& () - 3! 1 7 ld t ?%’ "10@6
)() 3898’ 5< x?\?f et the Wép#@z(a)&/ag b [ 1%% B8 8?(1"(1%%/%
10 10xHFgzwUBx 91 Mstﬁﬁo%f&m(f}he “boftyuge (O)i e#agmtwnlprocessmg unlt

5 groups 213e and 213f to flow to the tops thereof are disposed"

‘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 2l4a and 214b) respectively.
Consequently, the thermal influence of the heat processing
units of the heating and temperature regulation processing
unitsonthesolutionprocessingunitgroupscanbepmevented,
15 and temperature control in the solution processing unit
groups each for performing solution processing for the wafer
W about normal temperature can be performed very precisely.
Moreover, the passage 240 has a kind of heat insulating means,
and hence structure with double heat insulating means is
2d: 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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10XX 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 is very effective to dispose the coating unit and the
heating and temperature regulation processing unit so that
the temperature regulation processing unit is disposed on
the coating unit side as in the present invention in such

35 a system having the unit for performing high-temperature
processing and the coating unit as a solution processing

unit. Alternatively, it is.very effective to dispose a
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on the processing solution storing section side.
Consequently, temperature control in a solutlon.proce551ng
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 detall 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.
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CLAIMS

1. A substrate processing apparatus, comprising:
5  atemperature regulating section for regulating the temperature of a substrate at a

predetermined temperature;
a temperature regulation and transfer mechanism for regulating the temperature of the
substrate at a predetermined temperature and transferring the substrate;
a main transfer section for receiving and sending the substrate from/to said temperature

10  regulating section and said temperature regulation and transfer mechanism; and
a solution supplying section for supplying a predetermined solution to the substrate,
wherein said main transfer section receives and sends the substrate from/to said solution

supplying section.

15 2.The apparatus as set forth in claim 1,
wherein said temperature regulating sections, said temperature regulation and transfer
mechanisms, said processing sections, and said solution supplying sections are

vertically stacked in multiple tiers individually.

20 3. The apparatus as set forth in claim 2,
wherein said temperature regulation and transfer mechanism and said processing section
are surrounded by the same casing to éompose a processing unit, and
wherein the processing units and said temperature regulating sections are vertically

stacked in multiple tiers while being intermingled.
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a casing surrounding said processing section and said temperature regulation and
transfer section and having an opening for the delivery of the substrate from/to said

10  main transfer section to/from said temperature regulation and transfer section.

5. The apparatus as set forth in claim 4, further comprising:

a shutter mechanism for opening and closing the opening.

15 6. The apparatus as set forth in claim 4,

wherein said casings are vertically disposed in multiple tiers.

7. The apparatus as set forth in claim 6,
wherein said main transfer device comprises:
20  an arm for holding the substrate;

a forward and backward movement driving mechanism for moving said arm forward

and backward;

a rotation driving mechanism for rotating said arm; and
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main transfer section, and said first processing section and said second processing

section,
said first processing section, said second processing seétion, and said temperature
regulation and transfer section being disposed linearly.

15 |
9. The apparatus as set forth in claim 8, further comprising:
a casing surrounding said first processing section, said second processing section, and
said temperature regulation and transfer section and having an opening for the delivery
of the substrate from/to said main transfer section to/from said temperature regulation

20 and transfer section.

10. A substrate processing apparatus, comprising:
a temperature regulating section for regulating the temperature of a substrate at a

predetermined temperature;
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7 5  section and said processing section; and
a casing surrounding said temperature regulating section and said sub-transfer section

and having an opening for the delivery of the substrate from/to said main transfer

section to/from said temperature regulating section.

10 11. A substrate processing apparatus, comprising:
a 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;

15 amain transfer section for receiving and sending the substrate at least from/to said
temperature regulating section; and
a sub-transfer section for transferring the substrate between said temperature regulating
section, said first processing section, and said second processing section,
said temperature regulating section, said first processing section, and said second

20  processing section being disposed linearly.

12. The apparatus as set forth in claim 11, further comprising:
a casing surrounding said first processing section, said second processing section, said

temperature regulating section, and said sub-transfer section and having an opening for
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5  amain transfer section for transferring a substrate;
a processing section for performing thermal processing for the substrate;
a temperature regulation and transfer section for regulating the temperature of the
substrate at a predetermined temperature and transferring the substrate from/to said
processing section; and
10  aplurality of ascending and descending pins which are ascendable and descendable, for
receiving and sending the substrate from/to said main transfer section when the pins are

raised fully, and receiving and sending the substrate from/to said temperature regulation

and transfer section when the pins are lowered fully.

15 14. The apparatus as set forth in claim 13, further comprising:
a casing surrounding said processing section, said temperature regulation and transfer
section, and said ascending and descending pins and having an opening for the delivery
of the substrate from/to said main transfer section to/from said ascending and
descending pins.

20
15. A substrate processing apparatus, comprising:
a main transfer section for transferring a substrate;
a first processing section for performing thermal processing for the substrate;

a second processing section for performing thermal processing for the substrate;
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a plurality of ascending and descending pins which are ascendable and descendable, for
5  receiving and sending the substrate from/to said main transfer section when the pins are
raised fully, and receiving and sending the substrate from/to said temperature regulation
and transfer section when the pins are lowered fully,
said first processing section, said second processing section, said temperature regulation
and transfer section, and said ascending and descending pins being disposed linearly.
10
16. The apparatus as set forth in claim 15, further comprising:
a casing surrounding said first processing section, said second processing section, said
temperature regulation and transfer section, and said ascending and descending pins and

having an opening for the delivery of the substrate from/to said main transfer section

15  to/from said ascending and descending pins.

17. A substrate processing apparatus, comprising:
a main transfer section for transferring a substrate;
a processing section for performing thermal processing for the substrate;

20 atemperature regulation and transfer section for regulating the temperature of the
substrate at a predetermined temperature and transferring the substrate between said
main transfer section and said processing section; and

a solution supplying section for supplying a predetermined solution to the substrate,



Y409RRE ()-3\ ?h ! "#$zodY: 1!!y10%r& ()-3 10Z 10Z 10Z > 109&& ()-'"

940%p& ()-3! ~ 940%& ()-3!" 9%A0%[& ()-3$+s\zX6dY:

1011 #10%p& () - 3! #109%kKk&' ()- 3! #10%me () - 3! #10%a& () - 3! #10%a& () - 310%
m& ()-jizxedy:

1011 #100kK& () - 3! " #109%KK& () - 3! #10%IU&) ) - 3° #10%&’ () - 3! #109kk& ()- 3! " #1
0%p& ()-3i nopgxi = 11111 #10%p& () - 3! #10%k& () - 310%&' () -1 10%& () - m 10nP
10nP 10nP" ' S>s1Q%P

1011 #109%& (¥ eﬁ%i@&aﬂ% Sgﬁ:f#ﬁfﬁté%}yr&c‘“(lye%é@}&ls (the sbstelggromytosaid sofpion: ()

3-~ = 1llll$10%<x&'() 3100/<z&'() m0%Z& ()-m 10 10

10) @10%& ( JsupplXimgoo@ian) - 3w3~_=
111 $T09NE () - 3!~ $109XX&' () - 3! $1098N&' () - 3! * $109XX&' () - 3! $1L0UYXX& ()-3!" $
1098, N; & ()-3wi [ M= 111" $109%\N 10 10
10! 1" @: 109&' ()-s! $10%f& ()-3! $109%&ZZ& ()-3! $109XX& () - 3K1}\: M=
18. The apparatus as set forth in claim 17, '

5 wherein said solution supplying sections are vertically disposed in multiple tiers.

19. A substrate processing apparatus, comprising:
a processing 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
10  said processing unit, for carrying the substrate into/out of said processing unit through
the openings,
said processing unit, comprising:
a processing section for perfofrning thermal processing for the substrate; and
a temperature regulation and transfer section for regulating the temperature of the
15  substrate at a predetermined temperature and transferring the substrate from/to said first
and second transfer sections through the respective openings and from/to said

processing section.

20. A substrate processing apparatus, comprising:

20  aprocessing 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
said processing unit, for carrying the substrate into/out of said processing unit through
the openings,

said processing unit, comprising:
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5 and second transfer sections through the respective openings and between said first
processing section and said second processing section,

said first processing section, said second processing section, and said temperature

regulation and transfer section being disposed linearly.

10  21. A substrate processing apparatus, comprising:
a processing 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
said processing unit, for carrying the substrate into/out of said processing unit through
the openings,

15 said processing unit, comprising:
a temperature regulating section for receiving and sending the substrate from/to said
first and second transfer sections through the openings and regulating the temperature of
the substrate at a predetermined temperature;
a processing section for performing thermal processing for the substrate; and

20 asub-transfer section for transferring the substrate between said temperature regulating

section and said processing section.

22. A substrate processing section, comprising:

a processing unit having openings for the delivery of a substrate on both sides; and
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15

20

said processing unit, for carrying the substrate into/out of said processing unit through
the openings,

said processing unit, comprising:

a temperature regulating section for receiving and sending the substrate from/to said
first and second transfer sections through the openings and regulating the temperature of
the 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; and

a sub-transfer section for transferring the substrate between said temperature regulating
section, said first processing section, and said second processing section,

said temperature regulating section, said first processing section, and said second

processing section being disposed linearly.

23. A substrate processing apparatus, comprising:

a processing 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
said processing unit, for carrying the substrate into/out of said processing unit through
the openings,

said processing unit, comprising:

a processing section for performing thermal processing for the substrate;

a temperature regulation and transfer section for regulating the temperature of the

substrate at a predetermined temperature and transferring the substrate from/to said

processing section; and
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5  lowered fully.

24. A substrate processing apparatus, comprising:
a processing 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

10  said processing unit, for carrying the substrate into/out of said processing unit through
the openings,
said processing unit, comprising:

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

15  atemperature regulation and transfer section for regulating the temperature of the
substrate at a predetermined temperature and transferring the substrate between said
first processing section and said second processing section; and
a plurality of ascending and descending pins which are ascendable and descendable, for
receiving and sending the substrate from/to said first and second main transfer sections

20  through the openings when the pins are raised fully, and receiving and sending the
substrate from/to said temperature regulation and transfer section when the pins are
lowered fully,
said first processing section, said second processing section, said temperature regulation

and transfer section, and said ascending and descending pins being disposed linearly.
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wherein said processing units are vertically disposed in multiple tiers.

5  26. The apparatus as set forth in claim 19, further comprising:
a solution supplying section, disposed at a position allowing the delivery of the substrate
from/to said first or said second main transfer section, for supplying a predetermined

solution to the substrate.

10  27. The apparatus as set forth in claim 26,

wherein said solution supplying sections are vertically disposed in multiple tiers.

28. The apparatus as set forth in claim 19, further comprising:

an inspection section, disposed at a position allowing the delivery of the substrate

15  from/to said first or said second main transfer section, for inspecting the substrate.

29. The apparatus as set forth in claim 28,

wherein said inspection sections are vertically disposed in multiple tiers.

20 30. The apparatus as set forth in claim 28,

wherein said inspection section performs microscopic inspection for the substrate.

31. The apparatus as set forth in claim 19,
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5  areceiving section for temporarily receiving and holding the substrate before and after

processing is further disposed on the opposite side to a face facing said first or said

second main transfer section of said processing unit.

33. The apparatus as set forth in claim 32, further comprising;:

10  an inspection section, disposed in said receiving section, for inspecting the substrate.

34. The apparatus as set forth in claim 33,

wherein said inspection section performs macroscopic inspection for the substrate.

15 35. A substrate processing apparatus, comprising:
a main transfer section for transferring a substrate;
a processing unit, disposed around said main transfer section, at least for performing
thermal processing for the substrate;
a solution supplying unit, disposed around said main transfer section, for supplying a

20  predetermined solution onto the substrate; and
means for controlling atmospheric pressure so that said solution supplying unit has more
positive pressure than said processing unit and said main transfer section and so that
said main transfer section and said processing unit have almost the same atmospheric

pressure.
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a surrounding member.

37. The apparatus as set forth in claim 36,
10  wherein a small gap is provided between the surrounding member and at least one of the

- casings.

38. The apparatus as set forth in claim 35,

wherein respectively with respect to said main transfer section, said processing unit, and
15  said solution supplying unit, said atmospheric pressure controlling means, comprises:

a gas 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 said gas supplying
20  section or the amount of gas to be exhausted by said gas exhausting section based on the

measured atmospheric pressure.

39. The apparatus as set forth in claim 38,

wherein said processing units are vertically disposed in multiple tiers, and
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used for inner maintenance, and
wherein said atmospheric pressure controlling means controls atmospheric pressure so
that the atmospheric pressure in the casing increases when the door is opened.

10

41. The apparatus as set forth in claim 36, further comprising:
an outer casing wholly surrounding the casings of said main transfer section, said
processing unit, and said solution supplying unit and including a panel capable of
opening and closing used for inside maintenance,

15  wherein said atmospheric pressure controlling means controls atmospheric pressure so

that the atmospheric pressure in the outer casing increases when the panel is opened.

42. The apparatus as set forth in claim 40,
wherein a gas supplying section which operates only when the door or the panel is

20  opened is further provided in the casing or the outer casing.

43. A substrate processing apparatus, comprising:

a main transfer section for transferring a substrate;
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unit separately,
said processing unit, comprising:
a temperature regulating section, disposed to adjoin said main transfer section, for
regulating the temperature of the substrate at a predetermined temperature; and

10  a processing section, disposed so that said temperature regulating section is positioned
between said main transfer section and said processing section itself, for performing

thermal processing for the substrate.

44, The apparatus as set forth in claim 43,

15 wherein said processing section is covered with a temperature regulating mechanism.

45. The apparatus as set forth in claim 43,
wherein a heat shielding plate capable of opening and closing is disposed between said
temperature regulating section and said processing section.
20
46. The apparatus as set forth in claim 43,
wherein said processing units are vertically disposed in multiple tiers, and
wherein said unit temperature regulating means performs temperature regulation or

humidity control for said processing units separately.
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wherein said unit temperature regulating means performs temperature regulation or

5  humidity control for said solution supplying units separately.

48. The apparatus as set forth ih claim 43, further comprising;:
a solution supplying mechanism for supplying the solution to said solution supplying
unit,

10  wherein said unit temperature regulating means performs temperature regulation or

humidity control also for said solution supplying mechanism.

49, The apparatus as set forth in claim 48,

wherein said solution supplying mechanism is disposed under said solution supplying

15  unit.

50. The apparatus as set forth in claim 43,
wherein said solution supplying unit is allowed to be replaced with a solution supplying
mechanism for supplying the solution to said solution supplying unit.
20
51. A substrate processing apparatus, comprising:
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
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5  afirst solution supplying unit, disposed around said first main transfer device for
supplying a predetermined solution onto the substrate;
a second main transfer device which is a vertical transfer-type, disposed on the other
side of said processing unit group and allowed to get access to each of the processing
units and to move in a predetermined plane direction; and
10  a plurality of second solution supplying units, disposed along the direction of plane

movement of said second main transfer device, each for supplying a predetermined

solution onto the substrate,

52. The apparatus as set forth in claim 51,
15  wherein said first and second solution supplying units are vertically disposed in multiple

tiers.

53. A substrate processing apparatus, comprising:
a substrate transfer device for transferring a substrate; and

20  processing units disposed on both sides and at the front of said substrate transfer device,
said processing units at least on one side being vertically disposed in multiple tiers, and
said substrate transfer device being a vertical transfer type capable of receiving and

sending the substrate from/to each of the units, in which a supporting member for
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a first and second transfer devices, disposed to face the respective openings of said first
processing unit, for carrying the substrate into/out of said first processing unit through
the respective openings;

10  afirst and second shutter members for opening and closing the respective openings; and
means for controlling the opening and closing of the shutter members so that the second

opening is closed when the first opening is open.

55. The apparatus as set forth in claim 54,

15  wherein said first processing unit comprises:
a thermal processing section for performing thermal processing for the substrate; and
a temperature regulating section for regulating the temperature of the substrate at a

predetermined temperature.
20  56. The apparatus as set forth in claim 54,
wherein said first and second transfer devices are each surrounded by a surrounding

member and practically blocked off from the outside.

57. A substrate processing apparatus, comprising:
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a transfer device for delivering a substrate;
a first and second processing units disposed to adjoin said transfer device, each having a
first and second openings for the delivery of the substrate from/to said transfer device
on both sides;
a first and second shutter members for opening and closing the respective openings; and
means for controlling the opening and closing of the shutter members so that the second

opening is closed when the first opening is open.

58. The apparatus as set forth in claim 57,
wherein said first processing unit is a unit for regulating the temperature of the substrate

or heating the substrate, and

wherein said second processing unit is a unit for supplying a predetermined solution to

the substrate.

59. The apparatus as set forth in claim 57,
wherein said first and second transfer devices are each surrounded by a surrounding

member and practically blocked off from the outside.

60. A substrate processing apparatus, comprising:
a transfer device for delivering a substrate;
a first and second processing units disposed to adjoin said transfer device, each having a

first and second openings for the delivery of the substrate from/to said transfer device

on both sides;

a first and second shutter members for opening and closing the respective openings; and
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means for controlling the opening and closing of the shutter members so that the second

opening is closed when the first opening is open.

61. A substrate processing apparatus, comprising:

a main transfer device for transferring a substraté;

a first processing unit, disposed to adjoig the front face side of said main transfer
device, for receiving and sending the substrate from/to said main transfer device and
supplying a predetermined solution to the substrate; and

a second processing unit, disposed to adjoin one side face of said main transfer device,
for receiving and sending the substrate from/to said main transfer device and having a
temperature regulating section for regulating the temperature of the substrate at a
predetermined temperature and a heating section for performing heat processing for the
substrate,

wherein the temperature regulating section of said second processing unit is disposed to
adjoin said main transfer device, and the heating section is disposed to adjoin the
temperature regulating section and to protrude to the back side of said main transfer

device.

62. A substrate processing method, comprising the steps of:

subjecting a substrate to thermal processing in a processing section;

delivering the substrate subjected to the thermal processing to a main transfer section
for transferring the substrate while regulating the temperature of the substrate at a

predetermined temperature by a temperature regulation and transfer section; and
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delivering the substrate from/to the main transfer section to/from the temperature
regulation and transfer section via a plurality of ascending and descending pins which
are ascendable and descendable, for receiving and sending the substrate from/to the
main transfer section 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.

63. The method as set forth in claim 62, further comprising the steps of:

delivering the substrate from the main transfer 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.

64. 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 processing solution supplying section, disposed adjacent to said first processing unit
group, for supplying the predetermined solution to each of the first processing units;

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
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a transfer device for transferring the substrate between the first processing units and the
second processing units,
said processing solution supplying section 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 processing solution supplying section side.

65. The apparatus as set forth in claim 64,

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 processing solution supplying
section is disposed and an area where said second processing unit group is disposed are

separated from each other.

66. The apparatus as set forth in claim 64,
wherein a heat insulating wall is provided so that an area where said processing solution
supplying section is disposed and an area where said second processing unit group is

disposed are separated from each other.



