; 2345e3ewcwW\ \ ] D A" >c6t cTcz26 OCT 2004 METHOD AND SYSTEM FOR COA;’I N&HAJER
DEVELOPI NG Background of the Invention 1. Field of the Invention § hle 2004
presert Ynvention relates to a coating and devel opi ng treatment method and
a coating and devel oping treatnment systemfor a substrate. | . ption
of the Related Art In a photolithography process in sem CO%@'MW’M’BM@S
fabrication processes, for exanple, a resist coating treat 1 ng
a resist filmon 10 the surface of a wafer, a devel opi ng treat rfggateé*f or
perform ng devel oping treatnent for the wafer after being exposed in a
pattern, and aMESHOSAREISYSTEMIFOR ECPATIRG ARDDEVELFEIN G Ted
before the coating treatnment, before and after an exposure processing, and
after the developing treatnment, are performed. These treatnents are
performed in respective processing units 15 di sposed i ndependently for
respective treatnents, and t h&gclorroaadsofthelRiviehtide | ntegrated as a
coating and devel opi ng treatnent systemso that it can performa series of
t he above 1rEBmidwftthednbsativantly. Incidentally, the exposure processing is
perforned in an aligner usually disposed adjacent to the coating and
devel opi ng treat Thatpregeneimvetti@ometates doad | goatirg: andadevejoping desatmmmitng
treatment system has a | oad/unl oad section for carrying a supstrate

i nt o/ out ometied aodta agating ansldewloping treatment sgstgmag@r asubsiraiey
~treatent unit, a devel gpin gge tment unit, a heat treatnent unit, and so
on, and iszc]@ﬁﬁ@@éﬂo@f()fét?&ﬁé 8dfytzone for performng nost of the wafer
treatnents nentiponed abovg .and an interface 25 section for, carryl t he
waf er between t @rdﬁ\@é@ I SBRBY aRECGESS miwoé‘idélﬁ&reﬂle&ﬁes&laggfzﬁaon

Shat o BT OR SrlE SSBh  PAMRER PLBRSLRA TE T o
Bur Ll o8 SrfBe! O L RRACR D Ba e tpife B8l ShF SFRRHG, MBiclopine
particles {Jégfgvlglgﬂ;fdﬁ e Hardheter %fsrt?%?nxphs')@éecg( E% g;pa;tgéf?ﬁ RREr £ hb&ﬁiér@%;gleﬁt,

coating an ping treatment sy 40 that f er ‘can
undergo thg cbbﬁ'ﬁg”@%ﬁnél:@t, Anel &RBNSPATErmEA BefBLNthe éééﬁn% heuerfnt, Before

exposure technol ogy utilizing I'ight” wth a shorter wavel ength (157 nm for
exanpl e) igndeifter davekpostre Proceding,0ahdr aftép thef doeslopims ereuteserse are

circuit pattern. Consequently, when the wave with a short wavel ength is
utilized, perfosmedr riEdesehateatments tarepatfomaned| iec nespectiseeprodessingx anpise,
oxygen, ozone, vapor, and so on, which do not cause any problem .
conventty ondisppsediindependentdy Sor aespecti v trdadments)sane thesscpeedasgind unkiat a
precise circuit pattern may nqot be forned. 15 Herein, a nethod OIi carrying
t he subst r e intggertgdcanitbpatingr andj 4eVdAPHIS dresdmend sysisnashdhabdt §pB
t he exposure processing fo he fer, and thereafter renovjng,i rities
whi ch adnePEITBHTY Ho SSURF 26k the - BRAVeeATRGIIS SuBTRION: pr s alal isi
the chanber to a predetern ned essure, are,.considered..ln this ,as
hovever , wRSROTHE PSS il REEArgIgsh i} g gligner ustally disposed Addteiit to
the coating and developing treatment system.

20 Conventionally, the coating and developing treatment system has a
load/unload section for carrying a substrate into/out of the coating and
developing treatment system, a coating treatment unit, a developing treatment
unit, a heat treatment unit, and so on, and is composed of a processing zone
for performing most of the wafer treatments mentioned above and an interface

25  section for carrying the wafer between the processing zone and the aligner
disposed outside the system.
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20 inside the chanber in which a predeterm ned condition is set, 0CT. 2004
irrespective of the amount of the inpurities adhering to the vvaf?e§ it
shoul d be taken into consideration that an excessive renpvi ng process or an
i nsufficient renoving process may be carried out. 25 Summary of the

I nvention The present invention is nmade j n consideration of the

above- descri bed 26 OCT Z404 3 aspects, and its object is to renove
inmpurities at a nolecule | evel such as noisture adhering to a substrate
such as a wafer and carry out the renoving process of the inpurities under
a preferable m ni r I et bh{ N LAg:an e L n

treat nent systemwgaﬂ,& glggti ng gng‘éggi\;/lg tosglrhnﬂg‘;;3 tﬁraeea meéﬁ }r[gt ﬂ%)é; %@Aggr?%i gadto
the presentevel vafee{tﬁmmls?Stérﬁhﬁirs\ilﬁml Bféleﬁﬂg@' @@aﬁpg fePangdg'bh O
to a substrate to Torma coa ing 1ayer on the substrate; rformng a

devel opi ngis swppliedtasfadowne flwbdhtatiee coatihe aHPdessl &Qf@tﬂeh‘?rsgisfem
under goes an exposure processing by an aligner not inc uded in the dystem
and carryi fiy arder dobpteeerd impurities slchanfiee phttisles Heost aghefingotdrithe
the coating |ayer and before the exposure processing and thereafter

reduci iy t Wefpiseswhile ansatmospleersi msidatthe cbeting ahdndevelopire treatment
predeterm ned pressure to renove inpurities adhering to the substrate

i nsi de t heSYH&bEy eknaustede seubat the evafer canpnadergsr thentr¢atments ithareeant he
pr edet er m neg pressure and the predetermned tinme are adjusted 15 based on
t he densi t§/ta ¥ the inpurities neasured inside the processing zone. The

inmpurities mentigned ahove include not only fine particles.such,as dyst and
dimrjt but al so inﬁhF‘?‘E‘? sY%i’E&gb%PE%aéW urg ig l%bfi%telﬁzlélghl\y fow,lﬁ*ta

oxygen, oegfeieA0 BTGNS ISHTRGE L FLOMACLIEE ShetRal ity ofsthe present
P, e PR S O TOL e LGP
oL oL gesvaveiongin f uiiecB! RSB TACmpREERS UL, FRUCIRG 1508

pr edet er ni fordepaggslel ©xyzedd] oEds Vased 8Ad &8 HENHHHi¥h oot id&ﬁ%giéﬁfs

nmeasured i nside the processing zone and’'inside a clean room where the 26

OCT 2004 4problem conventionally, give an adverse effect on the exposure processing so
that a precise circuit pattern may not be formed.

15 : Herein, a method of carrying the substrate into a chamber where
airtightness can be maintained before the exposure processing for the wafer,
and thereafter removing impurities which adhere on the surface of the wafer
by reducing the pressure inside the chamber to a predetermined pressure, are
considered. In this case, however, when the impurities are to be removed

20  inside the chamber in which a predetermined condition is set, irrespective of
the amount of the impurities adhering to the wafer, it should be taken into
consideration that an excessive removing process or an insufficient removing

process may be carried out.

25 Summary of the Invention

The present invention is made in consideration of the above-described



coating and devel oping treatnent systemis placed. A coating and devel opi ng
treat ment system according to the present invention conprises: & prifTe¥t ng
zone havilng a coating treatment unit for formng a coating |ayer on a
substrate, a developing treatnment unit for 5 perform ng a devel opi ng
treatnment for the substrate, and a heat trgatnent unit for performng a
heat treatnment for the substrate; an interface section for carrying the
substrate between the processing zone and an aligner not included in the
system for perform ng an exposure processing for the substrate; a density
measuring uspéctsprandeisushiegt tiseodpshbl¥ i?ﬁghﬂﬁ%'a‘t' Esrgéleclﬁe'léé‘éf sh&‘ﬁ!%e
the processing zone or the interface sectioh; a reduced-pressure |Inpurity
renovi ng umoishae adherinpaotesubbirate sach s € hagfed aaidr édrgPtdut the' rengevigignd
the pressure inside the chanber to a predeterm ned pressure before the
-substrate prdeessoes thdémpupitses endepagseifegtlo matimuent teeuirsnentt é@sdition
adhering tQ the coating |ayer on the substrate inside the chanber for a 15
pr edet er ni AR@ ¢QatHIE and devicbopingdtrpatmsentr systemtr ol unit for controlling at

| east the predeterm ned pressure or the predeterm ned tinme based on the

val ue ndasured by ﬂ@ét@éngnéﬁ]%é@mmgqgeaﬁmnt prethodnacdording pe dhe gireséret
present invention, the densjty meas:i{ri ng unit measures the density of

i mpuri ti es 'AECRHRR GOMHIRRS theciteRs of ooipplying agnating selutiea iong substrate to

2 A B B8 SR T i B
e S e e Ty
Daher i ng 1 o3, £ elfgsterthorcinchEafd t ARG RERL' AR TPl S WBBEG LB g o
form ngt h@hanﬁﬁrcﬁfe@&%sﬁ%ﬁgﬁqb%iﬂl@XIﬁé.Miﬁg%‘:&l}'ﬁd&bﬁg@%‘)% §xp(t)sure

processing, there are no | rities adhering t

under goes phecepsigs Wil pheeasier neéduthes eher sresshe ?ffﬂaé?ﬂg‘r%ag{rﬂ‘gﬁﬂ | Bihsdl N9

light wth a short wavel ength can be perfornmed in a pre e-condrtion.

Mor eover, thembpreediet ar pretteraiiiect préssrestputemotBeimpedtesr4dHethd itgeheand
pressure-reduci ng speed for the chanber where the aforesaid renoving step .

i s carri edsebstraieeinsiflasthedchamdxr ofrotthehdessbstyatef farhe pradetérmieed tishele
the processing zone and the clean room Thereby, when it is predicted, for
exanpl e, t Wderaut the predeteumined pragunretansd thelpeedstermindd tknéstre atdysted
when the d nsi&]é ob the inpurities 10 inside the processing zone is |ow,
the predet 8ASFHER T Pég‘é’m'éf@ theclinpuEtigs maasyeddssids thedqproicessingraones

shortened, or t h%h%ri%isﬁﬁjrriﬁég ?ﬁjeurftﬁonlgecf 38893 iiﬁcllucc)l\ge{cﬁdonly fine particles such as
dust and dirt but also impurities at a molecule level such as moisture, vapor,
oxygen, ozone, and organic substance. |
From another viewpoint of the present invention, the predetermined
20  pressure and the predetermined time are adjusted based on the density of the
impurities measured inside a clean room where the coating and developing
treatment system is placed.
From still another viewpoint of the present invention, pressure-
reducing speed in the step of reducing the pressure inside the chamber to the
25  predetermined pressure is adjusted based on the density of the impurities

measured inside the processing zone and inside a clean room where the



so that excessive renoving can be prevented. Wen it is predicted%hqﬂﬁ HHEh
anmount of inpurities adheres to the substrate, or the density of e
inpuritids inside the processing zone is high, the predeterm ned pressure
is 15 increased; the pressure-reducing tinme is |engthened, or the
pressure-reduci ng speed is increased so,that the renoving process is
sufficiently carried out. Accordingly, the inpurities can be renoved under
a preferable mnimumrequirenment condition. Furthernore, by reducing the
pressure inside the chanber, a solvent in the coating solution can be

vapor i zed edatifie aRd dVEopiiEteathbal syt 16 Pcell process, which is

conventional |y perfornmed by a heat treatnent,” can be carried out

si mul t aneousl y. Ancoaingaddd devBlopiagoieameiht shsemebidias 1 d
by ‘reduci ng the pr essur% i nsi de thp‘e chamber belgwet he pr ec}gfeﬂrofr}}%@eg%

pressure, imoenéianpbmprisdsova phecessing atoet hapirg pr esstife tedatWRirgr udlt for
predeterm ned 25 tenperature, and vaporizing, for exanple, noisture

adheri ng tformmags@soating. lay@s o0CR 20b8tratdEr aetleelopingt treatmént hmit for
Drawings FIG_. 1 is an_explapatory plan view of a coating and devel opi ng
treat m%nt BSSOERIBS 8odeNglgPing trsatpeat for tharbobstiate; andiache® treatmémtoumnit

vi ew of thg coating.and qevel oping treatnment system5 in FIG1, FIG 3 is a
rear view i Pﬁ%tlo REng Heaunesnt Agr theaswhsiratey ancimtenfacecseatiorifor 4
is a schenatic. vi of hori zontal cross sectipn of a heaj and c¢ooling
“treat ment WY‘Q&?H&SPE@%{%&?E‘EB&&HM fevBISHSAHE r%cﬁ"{err@ﬂdt Astaligner pot
FIG 1; FI i n pl tory view.of a vertical cross section show ng

t he struct@rcéé%¢§aﬁ"f etg%cé% sg repefrﬁ%mlm%/ PRGN PIOFITSIRG gx the
delivery s kon.. El i I LY View of vertical. cross..section
vi ewed fro%%fg&g%’ gl&&r‘?@f ﬁlgﬁgk}mﬁﬁg @ﬂgtfgf %W%s[uaﬂ%g (536 flﬁgﬂty SITRRUEIHES @he
del i vapy i ki e k3 Y i r.e . j | 1;
Fla 7O TRENBIIAE hepiRen ik 20 X e Race TRl  KEO R Briee ™

‘FePecL eeete) vexntesf bRy 4 Sy EALRCNRcR RO o
the val uesreducingshepgessitecinsites deedhantbdrao a predetermined pressure before
the substrate undergoes the exposure processing to remove the impurities
adhering to the coating layer on thé substrate inside the chamber for a
15  predetermined time; and a reduced-pressure éontrol unit for controlling at
least the predetermined pressure or the predetermined time based on the value
measured by the density measuring unit.

From another aspect of the present invention, the density measuring

unit measures the density of impurities' measured inside a clean room in
20  which the coating and developing treatment system is placed.

From still another aspect of the present invention, the reduced-
pressure control unit controls pressure-reducing speed of the reduced-pressure
impurity removing unit at the time of reducing the pressure inside the
chamber to the predetermined pressure.

25 According to the present invention, since the impurities adhering to

the substrate are removed during the period between the step of forming the



respective density ranges of inpurities which are stored in the controller
for the reduced-pressure inpurity renoving unit according to a seg@ndCT 2004
enbodi hendt; FIG 9 is an expl anatory plan view of the coating and

devel opi ng 25 treatnment system when the reduced-pressure' inpurity renoving
unit is disposed in an interface secti og; 26 OCT 2004 7 FIG 10 is an
expl anatory view of a vertical cross section show ng the flow of inert gas
supplied to the interface section of the coating and devel opi-ng treatnent
systemin FIG 9; and Fig. 11 is an explanatory view show ng a | ayout
exanpl e ofcadimgdayess aaddtlostépoft exposwet provdssimysi there herecnatinmgurtids
devel opi ng treatnment system when a vaporizing processing for a solvent in a
resi st soladharing steetifeorsubstiate t méhareditc addprgsesurthei rgxpostye r prapessing.
unit. Detailed Description of the Preferred Enbodi nents 10 Preferred

embodi nent Ehereforg theas@asurepsacessingwisingighewdth Beshastwavelengsh can bea
pl an view of a coatjing and d Yeloping treatment system 1 according to the
present e%éo%ﬁg,lma@re naia & congitioni eWlereaves, thetpradetenmined sedpred

treatnment system1l1,, and F 3.is,a.rear view of the coating and dgvel opi ng
t r eat ment B%’?é%%ﬂhqsp@f‘fﬁmm% e, e ECIBHENTSGUSHE dRRRAhpaRg the

LLeat et GEhR RES BslAPBNGA I Ned SRSRELLEORLEH Byl asec
tside t . i . | - . t

out s e © ok RS9 RS RO EY LML e W BRLIRAL YR BT A ongr,
as a prpcefﬁéfé%ﬁo%fe‘f’f Lp féagireg?cté& KoPdax e OGREE! At YRLER ShRRRgEds! N
nulti-tiers, for’performng predetermned proceSsing one by one in coatlng
and devel ophBgrifes CERRGEs t%”tﬁ@tﬁigsﬁ%?e,séFt\WH?nSth%r %ﬁh\%ﬁg @f'ltﬁéeﬁﬁpﬁﬂti%?e
processing station 3, for serving as a part of a pat re the wafers W
are caori eihsfdeotid praessingdpéric 4s hwpResredet sinsiaelinNsresdald RUla@dased, the

a

devel oping treatnent system 1 to/fromthe processing 25 station 3, and
del i very spessmre-fedlicipgsatelisisheernelsor thepfasarseedicingsprerd isliovwaredner
4 for delivering the waters Wto/fromthe interface section 5 26 OCT 2004
8 to/ fromsdhal iexcessidearamoningrean yec preregrited. | Waenast ogy pradidtadt that
cassette station 2, a plurality of the cassettes C are nountabl e, at
pr edet er mi Mélghpariauninel ampursfaes @dherefo tatthegsubsiratey arnthe densitynofthe
Xdirection, (a ergendjqcetrjl ar direction in Fl G,é{). Furt her nor g, wafer
carrier 5 WOPWATEH Ingider it PEPSSISANG ZoNkelyhig bt thenpredaten ISy BRRSSUISfiSt he
cassettes (the X-diyection) and in .the directjon qf the alignnent of .the
St or S5 HOSEARE thePrestreriedueing tha s denEiaened. sk e doresmis redticing
direction), 15 .provided . to he yable along a_ casri ath 9 and.is
sel oot i vel PeBBIBETEYA acTBEI8p Jad i oBei b Bh iy Sl P tea e
8 has an alignnen I OTal eI f T fer i 8
s atract ared so aecPRfipgt ¢ RhpHIER i B8 Eholea URIER, & pRkEAAE
adhesi on s b i i b pr j Nit«, 0 ; :

Ui it ’l‘ghglﬁ?%érﬁ %ofx:d'ifé@n. AR by fetie ”11@ 2 Pressure

processing station e as w e descri af er~ € processi ng

station 3,imRjd@tie ehamRr, HNdlveRt i§ tRE @VaRE sdludiokdca’ 'Heeﬁalﬁ?@ﬁt_e@ herthef

and various kinds of processing units are multi-tiered on the periphery of
the maion cgame eimenyd thHad this kind oftprbeesy, ookl RAcomvéntivrelbs petforhied by
coating and devel oping treatnent system1l, there are four processing unit
groups Gl, a GRat fl@atmen{zcanabe carfiedsiut aivhudtaneoasky. processi ng unit groups
Gl and G2 are disposed on the front side of the coating and 20 devel opi ng
treat nent system Incidertally, thie peowadsg of thaiimmrrities EBpefodneddyeredidgiagent
to the cassette station 2, and a fourth processing unit group 4 is

di sposed adieaqeassure inhsidentiee f abambect belows. tirurpresetenmaineds prasBPe: ofr a
fifth processi nig unit group GS depjcted by broken |ines can be addi ti&régl |y
di sposed o®xampla,ehelow ddie sabiratach vepori presawia of 3weder @ra ypredstersn W
25 to/fromvarious kinds of processing units described | ater isg)q sed in

t hese 25r octeERPEG RS, Angh vapRrizing, dor examplg, miistese adhesing to Y€ t he



26 OCT 2004 9 processing station 3, a density measuring unit 15, for

exanpl e, . APl - MASS and so on, for neasuring the density of inpuri £5e8CT 2004
as noi sture, vapor, oxygen, ozone, and organi c substance, is disposed so
that the density of the inpurities inside the processing station 3 can be
measured on occasion and 5 the neasuregl value can be transnitted to a
controller 79 described later. In the first processing unit group GlL, as
shown, for exanple, in FIG 2, a resist coating treatnment unit 17 for
applying a resist solution on the wafers Wand a devel oping treatnent unit
18 for perform ng a devel opiBrief Destriptionost theeDy@fvirigs W af t er an exposure
processing are two-tiered in the order from 10 the bottom Simlarly, as
for the second prifgeskiingannéxplanatqryGplan viesvy sof @oavatiogt nedt dentlopimg 19
and a devel oping treatnment unit 20 are two-tiered in the order fromthe
bottom | rire&@nemn systemozceasdmg tothe prenant @@bedingentyn, for exanple, in
FIG 3, a cooli nit, 30 for gooling the wafers W the adhesion unit 31
for 15 increasi %I(ghg lﬁi&ﬁlﬂrﬂti‘t@%@f%@%ﬁoﬁﬁegr%@ developing dreatment SEsteat er s
W the ext.engt'(gg.unit 32 for tenmporarily keeping the wafers Won standby,
cool i né un‘i“t 3rand 34 for cooling the wafers Wafter the exposure
processi ng, post i units 3.5 a 3 6 for perform.ng.a heat treatnent
for the wafers a}fbf(gr a%ﬁea HQVeVWr@d theaCoHAE aé‘gdg%Y)engH&? ereafment SYBSIR
seven-ti er]?ldFkg he order 20 fromthe bottom In the fourth processing unit
group 4, Tor exahple, a cooling unit 40, extension units 41 and 42 for

ceepi ng t hem on Sty & noadinafl Yi3% BRRCRYiZoMaleras: Poqdf ofamesEegd”
( PEB/ COL 'ébcﬁire%nt@aufr&ht f iR de e‘@éaft{r%%ﬁda&é\%ﬁo%gg g’réaﬂﬁggfsgéntgﬁ??ﬁ' ng

and cooling th to a predeterm ned tenperature ther

cooling trEEGhENt units 46 and 47 (PRE COL 26 OCT 2004 10 in FIG 3 ) for
heating a solvent in the resist solution to evaporate it and cooling it to
a predet er ni ned FKapériatatt explaratofy eiewanflasertivabtfossf syctivtasipdwing the
eight-tiered in the order fromthe bottom The heat and cooling treatnent
unit 43, asiratiore o aFredudedpaesaureaifiplifitpaeem6vingnsinde insklecasidetivédp a
di sc-shaped heating plate 51 for heating the substrate and a cooling plate
52 for coolachH®nthe wafers Wimediately after it noves onto the heating .
plate 51 to receive the wafers Wfromthe heating plate S 1. Therefore,
heat and cool i n?@eétlﬁ”&ﬂ explanatory Werverf aweriCaHCross iseetien viaweshliont e

in the_sane upit to.constantly, keep heat. . history,gi.ven to the wafers Why
Lhe hadt (A alIBaRD SHPAING Ao L%, Hatq &iiBen 84y jrisidle dhs; deliveryatecsian of
cooling tr ;. 44,10 47 have the ure. In the center

part of Ej htgx%itq%glf)}gg?%a%&e}%ng,trg@t‘@mﬁsﬁ%ﬁﬁp@f@?ia 15bvvafer carrier ﬁS
3 Drovided:  Thome! 9rsSRINETSHRR I S4Y BRURALaRE Rsb BelRed IR b Jot e,
per pendi CL&‘eﬁPe&'i\r/@ ‘Efehggg’raﬁ@@s eci f‘?ﬁ%\?ﬁ%i@% %ﬁp‘ dredstlhd e i 2080 b Aer of the

rotational rection about &n axis Z), so that It can get access and carry

the waf er sre(jeedt Smﬁg@ggﬁ%mvﬁg @pgt.42 included in the fourth

processi ng unit dgroup A4, I pher ali gner 56, and the delivery .section
6. Thegodel i very EKG! 8 48 abtable sHoWiHaARE valuds dEpr&aisusdasddcip@sipredosetFor 25
havi ng a rectangul ar cross section fo prevent another at m)spﬁ’ere from

fl ow ng i ntespedtivelelengityyr &i@ﬁixﬁpeaﬁidsywh&h aherstmed, irf tiee dohirotliey for
section 6 has a first path 60 for allowing the wafers Wto pass

t her et hr oufile wieducetgyreaserec aimpadity r senmdwdngntuarit a@ecerdingornto5 4 o sebend -
aligner 4, and a second path 61 for allowing the wafers Wto pass
therethrombaﬂlanenhey are carried fromthe aligner 4 to the interface
section 5. Between .the first path 60 and the second path 61, a partition
plate 63 is prokildad % s preesplanaterntpiesprieve of the xmatiog 20d develepingr st
path 60 and the second path 61 frominterfering with each other,.. Inside the

J g
first 2pat Hreyment, sostesn- priesuthe itegucedypressiion Aapuity esmoving unit 1s

disposed in an interface section;



for vaporizing and renoving the inpurities such as noisture adherj@g%ﬁozmbe
resist filmon the "wafers Winside a reduced-pressure chanber S, and a
wafer 5 tiransfer mechanism 66 for carrying the wafers Wto the
reduced-pressure inpurity renoving unit 65 and the aligner 4 are provided.
Here, the structure of the reduced-pregsure inmpurity renmoving unit 65 is
explained in detail. The reduced-pressure inpurity renoving unit 65, as
shown in FIG 5, has inside its casing 65a a |lid body 70 forned in a 10
substantially cylindrical shape with its bottom side open and novabl e up
and down, and a PIGN10rig drabkplafbtétyspisebiundertiddlecrossl sb@ilyn 8otdngahen a
reduced- pressure chanber S serving as a chanber integrally wth the Fid
body 70r Iflowheoftedneer gasr supplietl tdethwppiaterfucé asectivn tde thedcbatg7@ndan
15 exhaust port 75 for exhausting an atnosphere inside the reduced-pressure
chamber S dsvglopinglttatrmedt shsteax makdG. $grand’5 i s communicated with a
suction unit 76 for sucking the atnosphere and decreasing the pressure

i nsi de t he reducEig.ptkdsaneexplanptorysview chgwiagf 2 dsyowi pxample lofstheechadie
first pipe 77, a first valve 78 ,serving as a reduced-pressure controlling
unit i $ prand gealing trertmaemt wiit insigleithe gnasing ard seyeloping teeatmentrsyatamng
time for the reduced .pressure chamher S, .so that a ,predetern ned set .
pressure, Ve FﬁEOEEE“s%RF%C‘?Sr%@%I OF Al KeRiclEe preist splationasuRser farmeddn) v
reaches, apd tgghﬁressurereducin? time_can be controlled by changing the
openi ng anti<ciesEichg-REESs YRS HNPUFILY ZPMOVIBEMAIL "ot or not shown, air
pressure, and so on. 25 Furthernore, the first valve 78 itself is
controlled by the controller 79 serving as a controller. \Wen pressure

i nside the reduced- ph r . |45, ced, the
controllor 79. whi Ch[ﬁ’étﬁﬂeﬁ ngﬁﬁgn gﬁ&h@r&gﬁéd%n%od?meﬁﬂgo di sposed

insid he lid eqfiat 7 t
r educgot he set gfr)gééfg ﬁtrég ?ﬁg%de{h?%ﬁe@r (e)g u%%d-p \Sgéeéggulr@égﬁgﬁﬁe‘? Hg.mﬁ'ﬁfeé%ﬁbka

control | erbgldweanFIGCai s phith YRASWTadcyaling dnidode vel8phd tréafmBRASYSteRD
unit 15 inside the processing station 3 described.above ©on occasi on. The

control | eradértasg aofthecpresent @mbodiment, tFEG d2nisi 4 frofit Viewiobthd tbating

i nside the processing station 3 and the set pressure and the

pressur e- randidenglaping froatrert systened; nekFilGe 3cimatrear Siewpobihé avetihgr
respective density ranges, so that it can control the first valve 78 based
on the neasnd dgvelopisgdreatmenteysteruri.ty density sent fromthe

above- nenti oned density measuringé%git 15 to change, the set pressure and

the pridssure. reddct TS | o Lhd IO drss carSiamastier Sy aaem o
o sposcs TWACACRENCEEE Frafbhponicanive cAbefodlin bl Ml of
the 'sccond et i (sl i e i%li%@egéogfrgw ey
e " educede lighRil S-elIAO s5RN . SRR, KRESEC KA IR b
the reduce ‘sf%%&és@%g it Efnosgtéﬁ%%%pé&%ﬂfé%si? #r?ﬁ@&%ﬂ%%é %Et%%rfd’u%of

pressure of the retuc ressu chanber e upper Inward part

the 1120 boRindt0. of Giccesting! 2uai@5 Urpeseu! dad sngltkherebyfiine petmpather e

i nsi de the reduced-pressure~chanber S s unifor exhausted. T nount i'ng

table 71 iprddetemplined procesdiicofiBaReont ih &g Mhéldeecsioping praRevddscan W
can be nounted thereon. On the nmounting table 25 71, a tenperature
control | erirfiérface sebtivn.5 proviesdradjacert tdefHel proceksimgritariod 3, for serving as
a part of a path where the wafers W are carried from/to an aligner 4 disposed
outside the coating and developing treatment system 1 to/from the processing
25 station 3, and a delivery section 6 disposed between the interface section 5

and the aligner 4 for delivering the wafers W to/from the interface section 5



so on, is provided to control the nounting table 71 at a predetern ned 26
OCT 200 13 tenperature, so that the tenperature of the wafers WhduiTedlbn
the nmount)ing table 71 can be kept uniformover the surfaces of the wafers
W Qpposite to |lower end portions of the |id body 70 in the nmounting table
71, a plurality of suction ports 91 ar%%disposed, so that when the | ower
end portions 5 of the Iid body 70 and the nounting table 71 contact each

ot her, fixability between the Iid body 70 and the nmounting table 71 is

mai nt ai ned due to suction force fromthe suction ports 91, and when the

ressure i {9 RHEG tod il air current

!tourbul ence@grmghiér?gicde ﬁ%% ggggféﬁ_lyg?gg@gt?tgéclﬁ?n%ggﬂgg%n be prevented.

Near the center Dathe ehsseéitd SativpiD! i plutalty & fihe é&%@&@é‘d‘@ﬂeeﬁg%ﬁti’%é tng
ed. Unde

through the nounting table 71 in a vertical “direction are provi r

the nmount i predetetmingd postidondiorern Basdeste tbuntinbIhBId 7ald W fiviel fiahCRL

shape, which forns a négative pressure chanber Kintegrally with a bottom
surface of direetionuat perpenaitelar Hiréciah Fp#I€d.1)ThFuehamye, BowarassatiRr
chanber K is conmunicated with the reduced-pressure chanber S via the

t hr ougl$ hoBewvigeh ioirandferahim inuttieadizection lof theralagmeien® of the wassetted (the

pi pe 96 is_provided, so that the atnosphere_ inside the negative pressure
chamber K XsdBeekien) wldalrp.t@slme@tmuggth@ alignmerdt ot afbrsoWg houked in
ventilatio i pe 96 d the ,wafers Wcan be attached hy suction onto the 20
mount i ng il eRseeti Zﬁ]t(ﬁegr‘ﬂ\’rréﬁﬁﬂnh@l psreendicnlar qdirepdorbnisaprryvided, to be

hoi sting and._| ring pins 97 fo oi sfin nd | owering.t he fers Ware
provi ded, Waﬁﬁg %Bﬁgtq ﬁ@"é‘?fdp?'{mgrq lﬁ)gﬁgcgyegéﬁcf:?g%“} &mﬁgq]aes;mgtwe
descend ingé%% tgeq:thr ough holes 92 by a hoisting and | owering drive

mechani sm Etﬁ I'nterface section 5 side and the aligner 4 side in the

Chor SAPOR. 20 TARS AR O Dl Al Bnb oy ARHOR B RidEe BV ARls o
d
105 : 2004 : [ .
Ito ﬁ;t gecondv'gat ﬁq)%l V v%%ﬁs%&i ?#éﬁ*&hg&; esss?t1 gl|§)or ?%e;%qi%rfcc‘# E%‘}r%g‘ga?‘:’ Iny
resting thextakris ulit Bererhaafddesidie uBtPIT UnBIUHREBS & t'hgrdé‘ﬁﬁ’dbers Ghie

carried to the interface section 5, and a wafer transfer nechani sm 1l 5

for transfgroumG3 br thefprosedingstadon Besideizanetl] et dedchibedelatedor tion 110
are provided. The rest portion 110 is fornmed to be a disc shape, and around

the center thereht tha pwicessing atatidroBerd myaine chaiers omitl 23f isr providedng and

| owering the wafers Wrested thereon is provided. By the hoisting and 10

| over ilfg neemenipam thereof hendevanicus\kinds b pretéesstngdinits reomultietierest on
portion 11Q to/fromthe wafer transfer mechanism 1l 1l and the wafer carrier
55. Bet weetil® PeripBETY, 6f yhe gutimearienunitnls i constiBieqrocessing unit gaups i on
plate 115 t npsphere inside the delivery section 6 from

the 15 at ri{g Eaﬁ%‘l’ernc‘?élélﬂ%g ggdtqi%’fﬁﬁpé? dcatmeal isystem b Hies0iagdiour progessing
Parti 1 on PR gauRs GG 73" ol 63 e apheeh o SGSRAN Roesangr ey
Feduced: preihse hoRRECS s iPEsed &5’ 857 RGN0l "ehAbeofoting Andhe
passagR) PORLveibBing trldtifefit system 1, the third processing unit group G3 is disposed
adjacent to the cassette station 2, and a fourth processing unit group G4 is
disposed adjacent to the interface section 5. Furthermore, as an option, a
fifth processing unit group G5 depicted by broken lines can be additionally
disposed on the rear side. The main carrier unit 13 can carry the wafers W

25 to/from various kinds of processing units described later disposed in these

processing unit groups Gl, G2, G3, G4 and G5. In addition, inside the



20 117 for allowi ng the passage port 116 to open and close freely)gsSger 2004
provi ded, and the shutter 117 is opened only when the wafers W pass through
t he passage port 116, and is closed in other cases. In the position
opposite to the rest portion 110 in the partition plate 115, a passage port
118 is provided so that the wafers Wcé&n be carried 25 therethrough from
the rest portion 110 into the interface section 5 by the wafer carrier 55.
Furthernore, in the passage port 118, a shutter 119 for 26 OCT 2004 15
all ow ng the passage port 118 to open and close freely is provided; and the
shutter 1lProcessipgnstation B, shdensite mebeurdndVpeis sl 3, opuatarhpe, PAPIZA I t
118. On the upper side of the delivery section 6 as structured above, as 5
shown i n Fa@l 6, on, fas nseamiringithe detisityoof snppirjtiewy suclerds grsistuve} kapbi,r st
path 60 and the second path 61 and for purging inpurities, and an exhaust
duct 122 f@Xygihatzenenderganiss phbstencesisddisposed isosthatahe densityd of ke
second path 61 .are .proyi d&g to constantly keep the atnosphere inside the
first pathiDBPUHHES tIRsIdse thth Propeessing statian plicani bel eeaswed| on adgasiomnandhe
pressure inside the [10 delivegy section 6 can be iontrolled_by controlling
the suppl yt apud Yaluie 6t be gransmittedhiq gentuplies 79 deseibed fatene

r.the waters Wis disposed. adjacent to the, delivery

Eéﬁ?f(‘iﬁzep;:éciﬁi&ﬁﬂpf il BiOeESCH L &‘it ESSHNT 10080 6 i Aol ng
4 . i 4.. ; 15 . .

o gner 4. SaSSRkoRuhB siedriin wifl " 2onaBplyifed ERSR SoGioR oR e Naters,

125 f i f [

o e T W A WRTE Rk e dul (070 BEfolthg IOV ERATRG B ffRHR0

provi ded, GREhE QvifRes Wsa%é%tdd’éxgé &%%%izlgi‘%% tg%-tﬂégd if *ﬂ%to?aér fipm and

128 for allow ng the respective passa por openan

cl ose fir eefhe BoRORAT.OVEHiadiarNexs, fdﬁmeoﬁé’@&ﬁ??oﬁ%ssgx%&ﬂii %Fg‘gﬁ) ‘?(BQ%a resis

performed in the coating and devel opi ng treatne tem structure

above is eppitiiga@athiens unitobd anel a@evéfqﬁhgﬁﬁéaxﬁeﬁft urtie 20edrertsvoMrired in
started, the density of the inpurities inside the processing station 3

obt ai ned btkfeoorelearftomyth2s etk i ments and so on, and the set pressure and
the pressure-reducing tinme for the reduced-pressure chanber S necessary for
renmovi ng the i nplir the eird precexsingomit geoapKs?; agyshownhdonekempley ih&AGe he
waf ers Wupder go 1t_he treatments in that density are stored in the

control | er3;78 £ePlingspait pUeIgn s@olingrithedwatersi W, thegsthestan undardl £orf or

and ddsel OcHE G e hcebJE0o heDeen de: b, selufien aadsig resuVnghent
cont ol | er e tlcR2 3BF SR STachy ketnas Reot SreeS WanRi Mg i recPoingne
ot or mi ned Tahan FRG ey S TRE STASE: I Ar% AR ALt R Ee M ppottan:
they are sgikiab nifs 55amRSs ¥8P pefforhGRBEs he¥fir¥atment for the wafers after the
developing treatment and so on are, for example, seven-tiered in the order
20 from the bottom.

In the fourth processing unit group G4, for example, a cooling unit 40,
extension units 41 and 42 for mounting the wafers thereon after the exposure
processing and temporarily keeping them on standby, heat and cooling
treatment units 43, 44, and 45 (PEB/COL in FIG. 3) for heating the wafers

25 after the exposure processing and cooling them to a predetermined

temperature thereafter, heat and cooling treatment units 46 and 47 (PRE/COL



10 Thereafter, the density of the inpurities is neasured all thezﬁi@ﬁ,gbpe
nmeasured val ues are sent to the controller 79 consecutively, and the''s
pressure)and the pressure-reducing tine for the reduced-pressure chanber S
are consecutively changed based on the neasured val ues. \Wen the inert gas
is then supplied into the delivery sectli®n 6, the 15 atnosphere inside the
delivery section 6 is replaced by a purified one, and thereafter such a
state is maintained. At this time, it is preferred that the pressure inside
the delivery section 6 is set |ower than the pressure inside the aligner 4
to preventin F¢Gat psphdremtingsiadsoiveat del themrgsisecolatioh tor ewapbraseniy amd o
the aligner 4 which is strictly purified. 20 Then, when the treatnents for
t he waf er couling i§t & teepredatermined temperatus: fthesafteaakemdorse onpraveecdord
waf er Wout of fhe_cassette,c in the cassette station 2 and carries it to
t he adhesi®fRmpla, eighi-tieredipthe esdemijom the battem.Next, the wafer W coat ed
n adhesi on 25 ,prgonoter such as HVDS whi ch

| 'eﬂhtaﬂieidilﬁﬁ'eé’? o’hﬁi? fkle?é%@mg@@ﬂngémtmtwl 495 reshoavn iR Idén| 4.nasianta 30
Yoo o SR BLIAEIS RRR % e B 5 wiSes] AP e
wat or " WortHstrald eRd 4 BebBntiblRk? 82 BF chBlink rEvRras Wt dietety Ao it "°
S o0l g TIOYSE Wnid e ARathe Pl ™ irebBiv e Wates 17 FRET b hagite "
| haaponderiise fa: PERERIGRE hoacHid SHANEE dMmRHEOTHL Yhe UDnicts ChPRARCKE

freatment perfoRhedMAREARACEAnALY € Uit Lo BUASAATIY Reeh BRhs AMoRP Biveld

treatnment units 46 and 47, so that the tine |engt eat tT &at nment

to thaocodo the wWadakswhby fthe Heae tddti@hein W Gred beatkepineRRatAN, thetdtBer
sanme, which allows the heat history given to the wafers by the heat

treat nent heattand deolsngtrenmr ent tundtsvd ¢o ¢ Miawbtlrosane sauoturd.ng to the
present enbodi nent, all of the heat and cooling treatnents perforned in the
steps fromthe rlastlse ocotarn pgrit ofdhaeimtertface sectdones pps rehawrednnERG. dr, e
performed in _the heat_and cooling treatnent 15 units 43 to 47, so that the
time requiWeker %%thﬁesitléﬁof’kdﬂﬂqt h&he sxpar eassierndp iy stivetiiedt & apdo be

Ther eaf t erOVAB R GhevdHTECan Ko (Heop e HETEARaAS KREGHAT: 10 3 Kova 152 &4 by
56 20 1nsi GEETHER 7o BTRRCRacT BF CHEoRABN, ARhED ot SAPTh LR diAechichgone
Lhe, oXPoStE e BRARIPY Mcthp g BORCR), BRI cBl SRR BB e
L1010, oy e R Y 4R 9 e 03 O SR e sioget
Lher {15 AtaEip G5 RrTRfal Bndh el FROTECRIGRRYLect R Y romovi
The delivery section 6 is surrounded by a tunnel-shaped casing 6a
20 having a rectangular cross. section to prevent another atmosphere from
flowing into the delivery section 6 easily. Furthermore, the delivery section
6 has a first path 60 for allowing the wafers W to pass therethrough when they
are carried from the interface section 5 to the aligner 4, and a second path 61
for allowing the wafers W to pass therethrough when they are carried from
25 the aligner 4 to the interface section 5. Between the first path 60 and the

second path 61, a partition plate 63 is provided to prevent the atmosphere of



26 OCT 2004 18 Here, the steps of the inpurity renoving processz%ﬁ@Egmd
in the reduced-pressure unit 65 are explained in detail. First, ter
107 on the interface section 5 side of the casi ng 65a as shown in FIG 5 is
opened and the wafer Wis carried into the casing 65a by the aforesaid
wafer carrier 55. The 5 wafer Wis thenidelivered to the hoisting and

| owering pin 97 and thereafter, by the descent of the hoisting and | owering
pin 97, nmounted on the nounting table 71 which is maintained at the set
tenperature of, for exanple, 23 C. Then, the wafer Wis held by suction on
t he nount ithe fisbipatl B0dued thee séeorsdiphitp61ifrom therfésini Wwath @thobper6. 10
Thereafter, the I'id body 70 I owers, and the end portions of the lid body 70
contact the nournisidg tlebliestrpatho60pa redheed-guasente ingssityerevhavingr udit ¢§
this time, suction fromthe suction ports 91 is started and the suction
force causies vaporizingoanty removing dhedmpurtitiesnsuahi asgrmodbiuee adhetingetoy the
Next, the suction unit 76 starts to operate, the atnosphere inside the 15

r educed- prigsistfdne wanther wafersaM inside Bereshiegdspressuter chambens, endst wafpe 77
fromthe exhaust pori 75, and the pressure of {he reduced-pressure chanber
S begi As tABECF dagebanisthO& dor prastyinige the Waless 1 Widoi thea reducesh-peessiiee
determ ned based on the measu&id Hahue of the inpurity density inside the
processi nd MR YOFEIBO¥NIgERE G HaAd B8 Rignes 4 aiepinvdded. 3 kpa, and based on

2& Ve 1o achi evaltefe kiR o 2Bb B e st MRt el e
oxampl e, o CRIFRECR TRt TR Rt R B oAt PR RY RO bRl 68 B oo
Wis vaporizRgy t RS sdehachadidd 98 thenalee W ae Wiy gfinbEom the

exhaust port hen, this staie 1S main r sone -l engt

pressygpe- rﬁ%&%ﬁtﬁally linﬁl?ircta}] gﬁggmitﬁqg‘lbé&o% §TE¥E! 8ped Hh BRHVaBIK u MArsd

process is perfornmed unti isture on the wafer  Wis conplete

renoved. Idowh] sindex. miowatingeablel 23 dispbses umdart tHee liblbety "0 ad fhen a
wafers Ware renoved and thereby a desired reduced-pressure’ renovi ng

process i sedacedqstessure chamber8rgerling avhechdrhber fmegi‘allly ddtistlieylidfbodne

processing station 3 is decreased, for exanple, from3 0 percent to 15
percent, tH& set pressure and the pressure-reducing time are changed to 2.4

kPa and 110 sec respectively according to the data shown in FIG 7, and the
pressur e- r educedty éheGanjeppsation of '&@rﬂ@tﬂ%dsurm afhthe dishdiodyord0,1an

this Cl%s_e’e)a{arﬁ%? I:t)ohr% 7% tfolllgree Seiﬁseting an atmosphere inside the reduced-pressure
chamber S is provided, and the exhaust port 75 is communicated with a
suction unit 76 for sucking the atmosphere and decreasing the pressure inside
the reduced-pressure chamber S through a first pipe 77. Inside the first pipe
77, a first valve 78 serving as a reduced-pressure controlling unit is provided
20 for controlling the pressure and the pressure-reducing time for the reduced-
pressure chamber S, so that a predetermined set pressure, which the pressure
inside the reduced-pressure chamber S finally reaches, and the pressure-
reducing time can be controlled by changing the opening and closing of the

first valve 78 by a motor not shown, air pressure, and so on.
25 Furthermore, the first valve 78 itself is controlled by the controller 79

serving as a controller. When pressure inside the reduced-pressure chamber



10 is increased and the pressure-reducing tinme is shortened conpﬁéqﬁﬂw%hy
those in _case of the 30 percent density to lower the inpurity rehovlihg
ability,)the renovi ng process corresponding to the inpurity anmount adhering
to the wafer W which is expected to be snmaller than that in case of the 30
percent density, is performed. On the f%her hand, when the inpurity density
of the 15 processing station 3 alters om 30 percent to 25 percent, the
set pressure and the pressure-reducing tinme are not changed to maintain the
set pressure and the pressure-reducing tinme as they are. Then, when the

af or esai d Pieredifced; eheeoRedliere7E wARSScat *i‘@céii\/%sdaté(%c%rgx 4 %riﬁ%su% %%ﬁgort 0
ssure chanoper .

stop reducing the pressure inside the reduced-pre

Ther eaf t er80 disposteingidey tBe 1k 70} eonpelatheTimndalve 7base vl e 85
is opened, inert gas inside the burfer tank 83 is supplied into the

r educed- prdeda to ecdheatier s& pressughinside tlee sodudBpréute chaattwre.t he
pressure inside the reduced-pressure chanber S. Subsequently, after the
suction from t hd suconsrolfasr 799 cansreceoppetiie nreastbed i valnedfrond a i dersityo
open the reduced-pressure chanper S. The attachnent of the wafer Wby
sucti of t NEFBUHE HNINEY 1rgde the processing statier dddeseri bedeabows onorcasion. 20
hoi sting and |owering_pi.n 92 hoists the wafer Wto deliver it to the wafer
transfer g@%‘é‘?ﬁ‘@ﬁh%7§i@é&@é¥1@#@ﬁ fer sjorgiethesdensity of tee impusitiashasidef er
W passes ort ,106 of the casing 65a and is _carried out

o i, MAMERe GBSt e Hlletoigs By
in the cgg# _nE) 4?%‘?&4?@?%%@@638}“%@? %&@H&BP“&% th?%?é’ye\ﬂ%”élté’éraﬂg@&
mchant smoRe g i ol COROP LRATARER ARG 78 Bt okl P M LRANAITE e
Phen: tor ¢ TPty UHSi g SOl B BbBLe thehliBhed Herti RRaFu R B RARF 13%d °
passage pehbnga6thyy skhepregere Fggnsg@;%ﬂsﬁ,gg@gﬂﬁﬁéntipﬁé%rtﬁﬁ ﬁ&ﬁ@@hpat h

61. At this trne, the shutter waf er passes

t hrough i pressuré shahesadS @@@h@all@tﬂ@mmﬂqu%gﬁraté ¢dluedt 0 the second path
61 is then noved onto the rest portion 110, deltvered to the hoisting and

| owering mechanisnthkl firsf pipe 7&sta mecbhdnpifd,82nd disposalit &5 ,braaghoosf i |y
rested on the rest portion 110. Thereafter, the wafer passi ng t hrough

t he passatfeerséiam, agdwthen seaend Hpipees? 1isocomeneni caset twith v bouffe tarle®Bace
section 5 are carried by the 20 wafer carrier 55 into the extension unit
42 i nl¥ he SEMHRE BT Ras, 467 GXamplenaiinagen gasi s Inhithe segarickpipe S2he pemp and

Cinder gacs SAOTERCINE ABE RBRT. &0V Heabals Mo EAuReOTRTesBiscmamBet
(e eXPOSUES BLgESET e Wehse bRl IS Aher I S SRSt e e

tTE: ‘S’gfster bﬁ@%ﬁﬁ?{?%@@%&g@ﬁgdgﬂxw PRI %o 122t B Med-Srdsiif FRHES &°

whose pressure is reduced and restore the pressure of the reduced-pressure

20 chamber S. In the upper inward part of the lid body 70, a current plate 88 is

provided and thereby the atmosphere inside the reduced-pressure chamber S

is uniformly exhausted.
The mounting table 71 is formed to be a disc shape with some
thickness and the wafers W can be mounted thereon. On the mounting table

25 71, a temperature controller 90 not shown, for example, a Peltier element and

so on, is provided to control the mounting table 71 at a predetermined



26 OCT 2004 21 heated, and thereafter carried to the cooling unit 33 or 34
to be cooled to a predetermi ned tenperature. The wafer Wis then Z&OCTed0k o
the extension unit 32 included in the third processing unit group G3 and
fromthere returned to the cassette Cin the cassette station 2 by the
wafer carrier 55. Through 5 the procegsges described above, a series of

phot ol i t hography processes are conpl eted. According to the enbodi nent

descri bed above, the inpurities such as noisture adhering on the wafer W
can be renoved by the reduced-pressure inpurity renoving unit 65 so that

the exposutemperatessi 59 tlmtbehoerchoperacurt0 ofubise awardrsy Ws niGideHMeg ithe a
preferable condition. Furthernore, since the density of the inpurities In

t he processiountrigatabole 21i carmbeskepd vaifbrirheveetthpr aafaces afidhehgafers W.
pressure-reducing tinme for the reduced-pressure inpurity renmoving unit 65

are adj ust &ppoatedodowereeme poutiods wdlthe, lid bedyi 70 inrtheenesstiny tablec?bses
for renovi nﬁ]the 15 inpurities can be perfornmed corresponding to the anount
of the i npbiuralissosgHepPRPats Phargadisposedutsocthahachen theoksvenenad pariions

with the depsity, of the_inpurities. In addition as shown in FIG 7, the
densit y ofogﬁ]‘ée ﬁiﬁgdﬂqc& 49 ?’édctilﬁs%ioﬂliné’dlg tallepf boomsach sech eshen, tiixabitiges

81 eSS AT I B SRR BT e
R A R O
bbove- nesciSRRHgsaCCRaRMeL b YR PP SRERGH S Pulech A rmp gt i e
opur ity ¢ ok BRI BHIuFS BEREher 8 LA Be AR PR fhe GiET PR RE, G
the prigcesgientodimiigratie 7 ﬂﬁoggh‘gfélreg?u%pﬁgﬁggsﬁirﬁﬂgﬁﬁgg’ gﬂg(tjijnc table

pressurereduci ng speed at the ti essur st ed

i nst ead of71Ii\@asxeértimaesﬁwcﬁo@mkdmv@d@@_sur e-reducing tinme. An exanple of
this is explained 5 below as a second enbodinent. In this case, the

pressur e-r educi nigndpedteneoessargy tilde 7émaveogtaider Dfrhavinices abiedritivlypn
the wafer W _corresponding to the inpurity density inside the processi ng

station 3 eindroeal shape, evhighi formoa exgativerprieasuref ciamber Keaptegtdliye with
inmpurity density ranges by the controller 79 of the coating and 10
devel opi ngatb%té‘?merwréﬁﬁ &h thewmenntiag tablesdde st dispased. asTheanegativeie
15 pressure chamber K is communicated with the reduced-pressure chamber S
via the through holes 92. On a bottom surface of the container 95, a
ventilation pipe 96 is provided, so that the atmosphere inside the negative
pressure chamber K is sucked by a pressure-reducing unit not shown through
the ventilation pipe 96 and the wafers W can be attached by suction onto the
20 mounting table 71 via the through holes 92. Inside the container 95, hoisting
and lowering pins 97 for hoisting and lowering the wafers W are provided,
and the hoisting and lowering pins 97 can freely ascend and descend inside
the through holes 92 by a hoisting and lowering drive mechanism.
On the interface section 5 side and the aligner 4 side in the casing 65a,

25  transfer ports 105 and 106 for transferring the wafers W thereto/therefrom are

provided respectively, and in the respective transfer ports 105 and 106,



above described enbodi nent. Wien the inpurities adhering onto the wafer W
are renoved inside the reduced-pressure inpurity renoving unit @% O0CRe2004
openi ng hnd closing of the first valve 78 are set and adjusted in the
simlar manner to the first enbodiment so that the pressure is reduced at a
pressure 15 reduci ng speed determ nedihased on the result neasured by the
density neasuring unit 15 inside the processing station 3. By adjusting the
pressure-reduci ng speed according to the inpurity density inside the
processing station 3 as described above, the tinme required for reducing the

pressure tghtires 67 MEIDY el Sraadiegt ed. For exanple, when 20 the inpurity
density is high and a | arge amount of inpurities are adhering onto the

waf er W the prdssthe-seedndi pattsBdeths shogar ¢aseRGand é*?@ﬁegbrﬁ@ﬁ Fopre
is allowed to reach the set pressure little by littlé so that an el apsing
tine for uegipuwarihye restingithe esafersb® thoreustafteri theadtgywee titobasding when
Conversely, when the inpurity density is low and a snall anount of "t he

i npuriti eshgyaresasndtonbedntarfaceseetien S\andrewpfesgansferedechatisapeetl i s
increased,_ so that the pressure reaches the set pressure quickly. 26 OCT
2004 28 | rfomr@s%amng ngiwpfﬁrst%snﬁdetthe alegrar 440 the restrpoztionn] B0 laeagt h

of tinme ac.corgégr;g to the amount of the inpurities adhering on the wafer W
whi ch preRY excessi ve process and insufficient process of renoving
the i-nmpurities. the set pressure

L;llr.nci dent al I.g, in.this second enbodj nent,

and the 5 pressur®e TE8uPORYOR; i‘rreorﬂﬁym Be beljaustise shapaegodi arannd thee
first embaodj I h b d | bed .enbodi , i . i
ini ¢ 16 SO iRt & IS B e anlo iR s TeD isTadd e o BAINHRE £
densi L > PO . . e denci 1 115
oy al ter n2ritd e’ QGRS W RedlOhetpollls, BRVIRERE] iy URES i ing "

coati Ry arlgvﬂ-ﬁf{% %E&%ﬂi%ﬁﬁtlﬁntt@%ﬁg}sl W chidgd 'He?fJeEES , t%)?fg‘lbhg ggé Sxée%{ on

measure the inputity density insi clean'roomor the in

5. There igorfisanl RO (aff¥afi A%e warepreahdteRnbdieaflens 1Y RPN WiFeltalitp 11

the clean'roomin this way that the density measuring unit
nmounted m@P% easily because a | arger space 15 than the inside space of the
processing station 3 is utilized. Providing the density nmeasuring unit 15

in the interfacBewwdmthédolsenyn sacionttrgadtthatintdriace pestidn Fedpattisei to
the reduced-pressure inpurity renoving unit 65 than when it is provided in
t he proceglategl 53 for inswating thieeatehyspherenmailer ée deliveryofedtion 6nfrom tlye
density is obtajned which is nost closely correlated with the 20 anount of
the i &%uri&tmpbamrunﬁgi%rthﬁhénmfm section hés aprorddddscrimedtie position
enmbodi nents, the del| veré section 6 is pravided between, the.interface,
section 5 ORRPSHFEIO G HEFuacd-pgssyre; KBDHELY FempWagt won @ iRcthe partition
reduced- prgssu i mpurity renoyi uni t.65.1s provided,. but the .
reduced- prngéeuigs’i ?‘rﬁ’&fﬁ%ﬁ P@ﬁtoﬁa_ S&HPW@? ﬁ%ﬁﬁétl the wafete W) cge t?ﬁ serried in
25 the TNALRARRA A Bhe 'iftddfade $82fon"S &M rebfbeBRMSe Ipli§ *
removing unit 65 by the wafer carrier 55. In the passage port 116, a shutter
20 117 for allowing the passage port 116 to open and close freely is provided,
and the shutter 117 is opened only when the wafers W pass through the
passage port 116, and is closed in other cases.
In the position opposite to the rest portion 110 in the partition plate
115, a passage port 118 is provided so that the wafers W can be carried
25  therethrough from the rest portion 110 into the interface section 5 by the

wafer carrier 55. Furthermore, in the passage port 118, a shutter 119 for



reduced-pressure inpurity renoving unit 142 is disposed in the front side
of 26 OCT 2004 24 an interface section 141 in a coating and deveﬂ@pp%@)ﬂn‘
t r eat mend system 140 and in the position to which the wafer carrier 55 can
get access. An aligner 143 is disposed adjacent to the interface section
41, and in its casing 143a, a singlelpassage port 145 and a shutter 146
for allow ng the passage port 145 to 5 open and close freely are provided.
As shown in FIG 10, on the top side of the interface section 141, a gas
supply unit 150 is provided, and on the bottom side of the interface
section 14dllow_i’h§>thé-'igﬁssgg§tpq¥5311f80to @Ehﬁuaﬁd Rbode ref PUS Phyvededshag thee
interface section 141 is provide, so that a purified inhert” gas is supplied
into 10 t hehuttdrel TR ¢e opeatd wnliy4dhendahehwatensu pass tiaronghuttaegassageeportt he
at nosphere inside the interface 141 clean. Furthernore, between the
interface BB&tion 141 and the processing station 3, a partition plate 155
for insulating the atnosphere inside the interface section 141 fromthat

i nsi de the proce9si the spper side o the delivedy sestiom Ghes périatiead iabovae as
partition Iate,li? oaﬁosite to Ehe extension units 41 and 42 included jn
the fodrtshawedsdilcy G gagsspplunital phdengepploing 186rtagas to wutirgrpath7

L R TS
tslyrsrt9 e][noémt Oése’é}aﬂ'g S EF apephsrrdnsie {hezggﬁr%at 2%8@195 %ﬁ%ﬂ@g@%éﬂng
remving ¢ itﬁrﬁggr{ﬁ@?é ﬁ@i?%ﬁ?ﬁ@gggﬁi@aﬁ?g Eﬁ%{e?ﬁiébi?d ??iﬁiﬁ%é%j@é@&ﬁﬁs by
descri bed e|C:Ir6‘§ltel éﬁ%tgg?trjrgr?t .a ;%lr %%o%%lﬂr?g t ne%ﬁégdﬁglsegg%r%g??nlég%% Jhe

renpvi } 2cddii b f : i 8Fhht i a
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- with that-iin@rtt@@,above descri bed enbodi nent since a unit for renoving
inmpurities fromthe wafer Wcan be nounted in a coating and devel opi ng
treat nent systerThéialigries 4 Hfer tmirg tiee @xpasemnypeotessiag foneheSwvafers
Furthernore, in the coating and devel oping treatment system1 or 140 in the
above descW bedigmisedi adjacent tthether dekveryokectagoré asrshavadnvERG. in aThe
resist solution carried out in the heat and cooling treatnment units 46 and
47 may be ignasréds tightly closssuwiith wicasing dtappbthe eligner dntw sirictiynsontrales
carried out in the reduced-pressyre inpurity renpving unit 65 or, 142. |n
this 10 casie atsosphsng, inselc dkaraligner 4. FID ti@,dqvlm‘é@raaae@iom rfesrfif‘aﬂnéhe

cool 10 SRR UrkiRate 28 9% LEFELC), g heal, 204 eoli i L g

exposur e RERRSH0. A ALKeRaRE ok 226 TER calRibg Bbrl hrP SR ALERY S0 e

pr0ceoS! Mkl B3Pl GloPluc S PR et oL e BRI SORTIY

e L et RO MR RE N AR BRSO Yo A 1T
g;etLgﬂfggﬂgggahaqﬂéggﬂgﬁgygf@iﬁggﬁkﬁqpurity removing unit 65, the pressure

Next, the processes of photolithography performed in the coating and

developing treatment system 1 as structured above is explained.

First, before the treatments for the wafers W are started, the density of

the impurities inside the processing station 3 obtained beforehand by

25  experiments and so on, and the set pressure and the pressure-reducing time for

the reduced-pressure chamber S necessary for removing the impurities



20 pressure chanber S is reduced to a predeterm ned pressure, fﬁf ﬁé?ngﬁe,
133 Pa, at which noisture and the solvent in the resist solutio § b %
vaporizeh, to simultaneously vaporize the solvent in the resist solution
and the noisture, which is an inpurity. Thereby, a solvent vaporizing
process and an inpurity renoving process can be both carried out at the
sane tinme. 25 Therefore, the processes conventionally carried out in the
heat and cooling treatnent units 46 and 47 can be perfornmed in the

- reduced=pressure 26 OCT 2004 26 inpurity renmoving unit 65. Since another
heat tr eatagibetingntd tleanvifersdiewhenstheadadérsaWinindelrgo thbersathveants in that
vapori zing process as descri bed above, processing performance in the
processi nglessiyi are Staredeinhdine edntiolberd@ft forl sespebtvet predeeamimed demsityng
treatment units 46 and 47 are omtted w thout 5 addi ng anot her heat

t r eat ment ranges, fonexammple; forr evient 20 peacemindensityt sanges ad shown iddd@aed,
whi ch nakes it %ossible to nmake, the processing station 3 small as a whol e.
The embodi ment sThescwhsadthenenating patdadeviedoping eatmant sysdearl ds @pengted,

t r eat ment stem.for the wafer Win the photolithography 10 processes in
sem condudhbrAiH G TRARKLNG ABH At SIS 1S cBEAHI NG, PPEFEIQN, e N MEFHUESH | on

STt 20BN e MR BRI T B AR

record 10 LG BRSCSh: RNCDARR IR L! 5fbch EPLerl ok atel Vel

Ut L enEeheaS LSS RAIGLARCAT" 51100 IR BROR [l YEIOTIANS, for
posur & processing, grexposure

processi ngxggmee PO HECERE itHe R ﬁx‘eefs%E ap & goppht Loy E‘%bh% e%g@??tiYﬁlX'

i nfluence thése_i urities,” thereby Tnproving yiel _ (
sol venp | MHereafieat thE densiey Ubf OtheCataiNePOis 28€aRirclNa]ISaHE tintE hé N

the inmpurity. renoving process, thereby inproving a throughput.

Fur t her norgeasuredevihespaesiedent nicngtiepeentotler argl theseoueidelyr andethd isee
for reducing pressure, or the speed for reducing pressure are adjusted

based on tpressurpuarid yhelgrsssurermaticingl tahe afopribdeteeiutedeptrepssia chamt2s S
i mpurities such as noisture, oxygen, and so on adhering on the substrate
can be rempeeonsacetiivelypehengeshbas onthemmeaniredmsiuesondi ti on accor ding
mpur 1 65 g1 vi NGBy HIc INGR 2R 1oihen GRPRNACSIniantHse delYsu GOFFiOM Ghée
can béSr catmosahere spadertEodel YETIRSEIPS 6115 HPIAGS! by & DEBREAANBIET
dovel 00! LSS DA '9'mRSALELM 10,0 £98L100 304, SeXPLORIIB,: e
5 treat menf . SyFE QRN RO befi08ry RS RSiClet lower than the pressure inside the
aligner 4 to prevent the atmosphere inside the delivery section 6 from flowing
into the aligner 4 which is strictly purified.

20 Then, when the treatments for the wafers W are started, the wafer
carrier 8 first takes one unpfocessed wafer W out of the cassette C in the
cassette station 2 and carries it to the adhesion unit 31 in the processing
station 3.

Next, the wafer W coated in the adhesion unit 31 with an adhesion

25 promoter such as HMDS which enhances adhesion to the resist solution is

carried to the cooling unit 30 by the main carrier unit 13 and cooled to a



supplying a coating solution to the substrate to forma coating |ayer on
the substrate; perfornming a devel oping treatment for the substra?® DGV {2008
processihg zone after it undergoes an exposure processing by an aligner not
included in the system and 10 carrying the substrate into a chanber after
said step of formng the coating.layer apd bef ore the exposure processing,
and thereafter closing the chanber airﬁightly to reduce the pressure inside
t-he chanber to a predeterm ned pressure to renove fromthe substrate
inmpurities adhering to the substrate inside the chanber for a predeterm ned

time, whengedetehminedaentiarange. PrEscreatierNthd Renfer oWeiseeairif 1 ithe rR5R

adj usted 15 based on the density of the inpurities neasured iInside the

pr ocessi ngoating tréatrdertoaiit 1§ and 9devel dyigogtherresistenatinet thestnaaor dihen,t o
claiml, further conprising the step of: classifying the density of the

i mpur i ti eshe mvafer ¥deorrwhiodd thieresisy filmgiss famde@ds starriedgtd hie dfetesad d
predeterm ned pressure and the aforesaid predeterm ned tinme correspondi ng

to the respotingtsedanent ynitatyos 4 WHRRE/GQlhén Fl€xel etoniindergo thesheat and

the predetermined tine are adh,u_st,ed based on the nmeasured density of the
i npuri §i eSo9pINEhEatARRL. eghAlthisnéme, dhe dgst srpatment aad theesaaling tiedtment

predeterm ned tine _.corresponding to the predeterm ned density range_ to_ 25
whi ch the aﬁ%égqﬁr%f%nggtlﬁ %&Ss%gl@ncg.ln/xeéaa@mw@, uis dispesepilndependantnt

Sﬁégé’di o 38 ind Feisksin 2 Medimen ﬁ@?@é%?ﬁ%%ﬁ%@%fﬁé%%%%ﬁéﬁ et
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Govel opi nanpt 8% HEY 18ER Ve Gt BefufedE R ThEROTNE HonfipSOP N4
sol utjen W@aﬂe?qué‘i}?béél&?)ttc%nfs%ﬂﬂ i@ Sh A WIRLR a108\Wh 'ﬂ{‘? %%Q?hiﬁ&gj iven
performng a devel oping treatment & or- the Substrate | h Lhe process Ay Jbne

after it 10 thodeifeeedyahe HepOIERNTIMEELH ik Samanmbhg s widerd We! uded in
the system and carrying the substrate into a chanber after said step of

form ng the coafMogedwaxpraceortibgf tu ¢hé¢ heressmoendinrersallnof thdtheat and

thereafter closing the chanber airtightly to reduce
cooling treatments performed in the steps from the resist coating treatment to
the developing treatment are performed in the heat and cooling treatment
15 units 43 to 47, so that the time required for the steps from the resist coating
treatment to the developing treatment is allowed to be the same among all the

wafers W.

Thereafter, the wafer W is carried to the extension unit 41 and carried
by the wafer carrier 55 from the extension unit 41 to the peripheral aligner 56
20 inside the interface section 5. Then, the wafer W which has undergone the
exposure processing at its peripheral portion by the peripheral aligner 56 is
again held by the wafer carrier 55, and carried from the passage port 116 to
the reduced-pressure impurity removing unit 65 inside the first path 60 of the
delivery section 6. At this time, the shutter 117 is opened, and when the

25 wafer W is carried into the reduced-pressure impurity removing unit 65, the

shutter 117 is closed again.



the pressure inside the chanber to a predeterm ned pressure to renove from
t he subs&:ate inpurities adhering to the substrate inside the ch3b8ET {04 a
predetermi ned tine, 15 wherein the predeterm ned pressure and the
predeterm ned tine are adjusted based on the density of the inpurities
measured inside a clean room where the ggating and devel opi ng treat nent
systemis placed. S. A coating and devel oping treatnent nethod according to
Glaim4, further 20 conprising the step of: classifying the density of the
inpurities into predeterm ned density ranges and storing the aforesaid

Pr e?ﬁt er ni nedt prﬁeam;rﬁl_e?etépishefGthe\rlﬁﬁphﬁtjb{&ﬁﬁbh ‘ﬁh? ?@@be_ts'sngeﬁ@ﬁheapnﬂdhﬂg

o the respective density ranges, erein e predeterm ned pressure an

t he predetreducedgpressmreanst 8d aret explamdrhiedetail.t hEinsgahershuitiderid7 gn che t he
inpurities so that they equal the stored predeterm ned pressure and

pr edet er niintarfacerseatton Sspdedifithetaasing 65 aesethawn ie Flfefsis gperadend the 26
OCT 2004 30 which, the measured densi t36/ bel ongs. 6. A coating and devel opi ng
treat ment Wetdiol kcearifichigte dhelcasingdSayr Bimataresaidessfarecarsgndidng Epeed

[ id st f dyci h i.nside 5 th hanmber to th

or edot 81 mWBETIGLS Hies Hel ey et Fo dhe diatiog arblQiuREREPIS 9T Rad thstRafivres.
7. A coati,ng,,and devel opj,ng, treat ment ,nmet hod for .performng a coating.and
devel op nd%?ﬂb%aﬁa?ﬁnetf?f thy I@%ﬁmga%é S ?f}n&l%‘gﬁt@a&f: Q?%B%ﬁqrﬂb‘l%nd
evel-opin eat rant. i sin eps su in €0ating
sol ut i on L801hd Loapur de SEbERert B B PR BsBARs, ot S5L BRaielp 23 C!
performn _ j t . r L r i ne
rter it cHipol, VBleE WO RENERT oyl Suclil 3Bk TrRohile BE: PERERLE H  he
system a - ' , i into a chanber after said step of

form ng t@%@é‘f’?ﬁéﬁ@%@%ﬁg@%%ﬁ%%he exposure processing, and

thereapter closiTigedeA6esEed b@dﬁ?@%&v}éré,%r{@ﬂi@ﬁn&?%rﬁé%% ke “@Z‘%‘?‘ﬁ%te he

chanber to renove fromthhe substrate inpurities adhering to the su

Ty o g e S, S seduontpusht sl 5
measur ed iAntsthie tirne, pucties fromm ttensuction ports 91 is started and the suction force
causes the lid body 70 to contact the mounting table 71 closely.
Next, the suction unit 76 starts to operate, the atmosphere inside the
15 reduced-pressure chamber S starts to be exhausted through the first pipe 77
from the exhaust port 75, and the pressure of the reduced-pressure chamber S
begins to be reduced. The set pressure at this time is a set pressure
determined based on the measured value of the impurity density inside the
processing station 3 as described above, for example, 2.3 kPa, and based on
20 this value the controller 79 controls the opening and closing of the valve to
achieve it.
| When the pressure inside the reduced-pressure chamber S continues to
be reduced to reach the saturated vapor pressure of, for example, moisture,
which is an impurity, the moisture adhering on the wafer W is vaporized to be

25  detached from the wafer W and discharged from the exhaust port 75. Then,

this state is maintained for some length of pressure-reducing time, for



8. A coating and devel oping treatnment nmethod according to claim?7, further
conpri si E]g the step of: classifying the density of the inpuri ?ﬁc‘r”m
predet ermi ned density ranges and 25 storing the aforesaid predeterm ned
pressure-reduci ng speed corresponding to the respective density ranges,

26 OCT 2004 31 wherein the predeterm nedl$ressure-reducing speed is

adj usted based on the neasured density of the inpurities so that they equal
the stored predeterm ned pressure reduci ng speed corresponding to the

pr edet er mi ned densit& range to which the neasured density belongs. 5 9. A
coating argkagepks, obl2Ggecy eadhthis peadesd ifsoperferfednuntl aheoridistaransh the
devel oping treatment for a substrate in a processing zone of a coating and
devel opi ngveiesatWens completelyorgmpyedg the thispeayf ‘thsupmipyiritiesa sacht asg
solution to the substrate to forma_coating |ayer on the 10 substrate;
per f or ni ndNAISie keI KGNS rthtienwvalsrs tWe argbsemavedi andnthenebyeasidesiredne
after it unger_g(ﬁ)es an eérposu_r.e pr ocessi, ng by@ig aligner not included in the
system af@IHGFHIRINSSHIRS CERDENZAPEOGESS &S GaEheHBYE. after said step of

form ng the coatd ng,l r and before the exposure processing, and, .
thereafter cl osilﬁﬁgqer{gxﬁﬁa ﬁ?q ﬂ?’@r‘i‘ﬂ@’é SrI%%éB@H)QOI@éS%ﬂés%ﬁﬂ@ni31§5de

h hanb h b i [ Li dheri h
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gostrate 1 n . 9 cha o
o el s SRSRIGRIES ARSI TL R B o el B LT
systemis d@b@@c{ﬁﬂg %9 tHQ-dﬁﬁC%WHgir?Wquyeéﬂc?'tﬂg }%Jge%%ﬁ[@?%d 0noving
J ep ot classity e

according to claim9, further conprising t’he st I'ng

densi ty ofprbbess rnperformedivtidernhedessditigied H?ﬂﬁistdéséaﬁﬂglé rgg@ggtﬁpgéeésgget he

af oresai d predetermn ned pressure-reducing speed corr espon :
respet0i vas deceasyd ramdotie prigsente-tedirsingr AR BRI SHIMEChY 86&1Paged SHYRIthEse

speed i s adjusted based on the
in case of the 30 percent density to lower the impurity removing ability, the
removing process corresponding to the impurity amount adhering to the wafer
W, which is expected to be smaller than that in case of the 30 percent density,
is performed. On the other hand, when the impurity density of the
15 processing station 3 alters from 30 percent to 25 percent, the set pressure and
the pressure-reducing time are not changed to maintain the set pressure and
the pressure-reducing time as they are.
Then, when the aforesaid pressure-reducing time elapses, the first
valve 78 is closed to stop reducing the pressure inside the reduced-pressure
20 -chamber S. Thereafter, when the pump 84 is put into operation and the
second valve 85 is opened, inert gas inside the buffer tank 83 is supplied into
the reduced-pressure chamber S through the second pipe 82 to restore the
pressure inside the reduced-pressure chamber S.
Subsequently, after the suction from the suction port 91 is stopped, the
25  lid body 70 rises to open the reduced-pressure chamber S. The attachment

of the wafer W by suction to the mounting table 71 is then released and the



26 OCT 2004 32 neasured density of the inpurities so that they egual *Qﬁ“
stored predeterm ned pressure reduci ng speed corresponding to th 6 0C
predeterhined density range to which the neasured density belongs. 5 11. A
coating and devel oping treatnment systemfor perform ng a coating and

devel oping treatnment for a substrate, cegprising: a processing zone having
a coating treatnent unit for formng a coating |ayer on the substrate, a
devel oping treatnent unit for perform ng a devel oping treatnment for the
substrate, and a heat treatnment unit for performng a heat treatnent for

the subst rajisting Cared 1bWeelrioapen BT hoddts ftle GaITEY Widtd elivePst et RebRaneen
sai d processing zone and an aligner not included in the systemfor

per f or m ndgramsfex peslpaigndedispugetion theakghet dafide. aThens wihenaaswafeg
unit for neasuring the density of inpurities at |east inside said

pr ocessi ngWzpassasr thralighi theepdssagesparti 106 of thedeasing 65 anddisi earriedt yut
renmovi ng unit having a chanber which can be closed 15 airtightly for
reduci ng tihempthss sedecadhpressuredmmuityeremovinguaite68y the eemovésg process or e
t he substr under gqges the expgosure, processing to renove the inpurities
adheri fg t%itgﬁénﬁéiﬁtlﬁl%oﬂébérwé rt Weiss¢ayopleted. i nsi de the chanber for a
Peast the predet DRIFABEEHRECTIREEToFY prades ceamEbAe aliect @nech 1§ RBCDARuG.
tr oat ment SybieraEd Ml GRREE IR ME it A rormahe HaseRas PartLas KBl ey
o oSSR g dde | UL es nto predeterned densi
cor hordi 9. SR EFSRAEHLNR; SOT% gkaBaSR: o TR IEAMIBL BB
oo g: MBI o eV AN INARS) B0e SSRprodks BTN died o
pr edet er mgfehedglighéy 4rian@ ¢hé @evbhe hdthes MEREHIGH N bHSsA3R! 9515126 by the
wafer transfer mechanism 111 inside the second path 61. At this time, the
shutter 128 is opened, and when the wafer W passes through it, it is closed
again. |
15 The wafer W carried into the second path 61 is then moved onto the
rest portion 110, delivered to the hoisting and lowering mechanism 112 of the
rest portion 110, and thereafter, temporarily rested on the rest portion 110.
Thereafter, the wafer W, passing through the passage port 118 with the
shutter 119 opened and through the interface section 5, are carried by the
20  wafer carrier 55 into the extension unit 42 in the processing station 3. The
wafer W is then carried to the heat and pooling treatment unit 43, 44, or 45 by
the main carrier unit 13 and undergoes the heat treatment and the cooling
treatment in sequence after the exposure processing.
Thereafter, the wafer W is carried to the developing treatment unit 18
25 or 20 to undergo the developing treatment. The wafer W after undergoing

the developing treatment is then carried to the post-baking unit 35 or 36 to be



13. A coating and devel oping treatnent systemaccording to claim1l, 5
wherei n said reduced-pressure control unit also controls pressuréridugiohg
speed at }the tinme of reduci ng the pressure of the chanber to the
predeterm ned pressure, also based on the value neasured by said density
measuring unit. 14. A coating and devel opiing treatnment system for
performng a coating and 10 devel oping treatnent for a substrate,
conprising: a processing zone having a coating treatnment unit for formng a
coating layer on the substrate, a developing treatnent unit for performng
a devel opihegted,eandrgherdadtert ¢errimdbta the epoking antied3d drr d4ttosd copldd tora
perform ng a heat treatnent for the substrate;, an interface section for
carryi ng tpredetepatined ctepenavatures ai ThprwefersWhgs Abwe eamtieth ta Shel éxpeasiomot

i ncl uded in . the. syst for. perform ng an exposure processing for the

subst r at e;ult égénﬁgldeegilfhﬂtﬁo RUOGRFSHE UNPryoupsOiand o thersategurned

interface section; a nsi measuring.unit- for, measuring,the _density of

i npuriti eéOitﬁgiQ?ésﬁtteﬁédH %oﬁ@mit@hstg@oai i;kb’s@lﬁ b‘(ﬁflér #ATHERY @5casipughd i n
whi ch Lhe stem is placed; reduced- pressure j rity renoving unit

havi ngga éﬁén@&ceﬁ‘?ﬁﬁ%éﬁﬁbﬁa AP DRPIEY ﬂfgﬁbg&lfﬁbpéaéﬁwcimag@ws are
pressure icﬁmr% %cge chanber to a predeterm ned pressure before the
substrate & ’'s the exposure processing to renove the inpurities

o oot ov i ned ¢ 10l kBUAE AHINbUENCAELANed ABOUE, HCLEBRRES SHfh B .
| east the rﬂé@ﬁﬁteeaahaqﬁgwiﬁer@apér W%a@é@@?&ﬁﬂﬁﬁggﬂhﬁﬁué@ essure

reduced-pressure inpurity renoving unit ue neasure

sai d_densijfnpuFigstmadintuhit 6526 ¥dt AROExpbsiR pfodeRInd 4o AR pRARRLRR N0

treatment systemaccording to claim 14, further conprising: ntrolle
for classishbsequdrtty tepsetfoynedd tnhe preferable esndifioa, pr edet er mi ned density

ranges, storing the predeterm ned pressure and the predeternined tine
correspondi ng t &Fusthdremores psinte vthedebeasity ofirthesimpudtiesnin ¢hei pwcessihg
reduced-pressure control unit to adjust the predeterm ned pressure and the
pr edet er mistastbn Bris ieashead andytheqehlpresmirstandthe peeksuee-redecing gasufer and
pr edet er mﬂ%d time corresponding to the predeternined density range to
whi ch t he the ZedneadvessinselBRYEILy Iemeving uaHt bAgarmadinsied dpased onethenent
system accor di ng to clai mh14, . . .
measureéd  value, the 'minimum necessary processes for removing the
15 impurities can be performed corresponding to the amount of the impurities
adhering on the wafer W which has a close correlation with the density of the
impurities.
In addition, as shown in FIG. 7, the density of the impurities is
classified into predetermined density ranges and the set pressure and the
20 pressure-reducing time are determined for each of the respective density:
ranges. Therefore, when the density is changed to an extent which does not
influence the amount of the impurities adhering on the wafer W, the set
pressure and so on are not altered, thereby eliminating unnecessary adjﬁsting
processes.
25 In the above-described embodiment, the set pressure and the pressure-

reducing time for the reduced-pressure chamber S in the reduced-pressure



wherein said reduced-pressure control unit also controls pressure-reduci ng
speed at the tinme of reducing the pressure of the chanber to thé 8 OCT 2004
predeter}n' ned pressure, also based on the value neasured by said density
measuring unit. 15 17. A coating and devel opi ng treatnment system for
perform ng a coating and devel oping treatnent for a substrate, conprising:
a processing zone having a coating treatnment unit for formng a coating
l-ayer on the substrate, a developing treatnent unit for performng a

devel oping treatnment for the substrate, and a heat treatnent unit for
perform n@n@drﬁgtrdmmimgenhitf 65 drbadiufietr BAfd &M tAB i Lﬁﬁf}aa_@n§ﬁ$tih9mef or
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substrate; a density measuring unit for neasuring the density of inpurities
at | east il'ﬁ@‘il@@gs%]ﬁstdmtdhestﬁhﬂg)fzmwcmg pa¢ssureneay beadjesteddnstead of the
reduced-pressure inpurity renoving unit having a chanber which can be

cl osed 2558t Prasguie pnedhe psessiragedueing tisser e Amexatapldof thisrivexpiainede

t he sugstﬁ)gie under goes. the exposure processing to renove the inpurities
adherihg QWASHEETRA B 1B¥the substrate 26 OCT 2004 35 inside the
~chanber: and a ec{glced-gre sure control unit for,  controlling .

pressur e-reduci i@ be885%f INEnRrGSSHIR-EeAYR1aSSReed Rpessary femsemayingithe

anagouer IFHSEAATRENE St Rafen 07 bhTROSHRE R e dmopodcooify ™
tr eat mont Liace S BIpLES e SR s ofah R N sh R nedtrelhald £ heng

! , at \ . |
bna- o hoar SHecth IMBULRY MARIG IECORN e (ORI, F9lof s GhsRthERRA' ©
subst 1@t edeg8ldpiher fresn&RCEyRBnd xﬂﬁpﬁ%@ Iﬁ@%ﬁﬁf%m{&feb&é WEED i ahd

processing zone and an aligner not inc in the system for performng an
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processing zone and said interface section; a"density neasuring unit
measur i ng Wharedesmovyd dhsideothie &Bdﬁced@réﬁtﬁeqmit%rérﬁémﬂ@gﬁﬁt 163, the
a

di sposed outside said casing and in which the systemis placed,
reduced- pPpeBingahdpelosing ofrthei first uralve HE® iang set ahdnddjussed b tharsitglar
¢l osed manner to the first embodiment so that the pressure is reduced at a pressure-
15 reducing speed determined based on the result measured by the density
measuring unit 15 inside the processing station 3.

By adjusting the pressure-reducing speed according to the impurity
density inside the processing station 3 as described above, the time required
for reducing the pressure to the set pressure is adjusted. For example, when

20  the impurity density is high and a large amount of impurities are adhering
onto the wafer W, the pressure-reducing speed is decreased and thereby the
pressure is allowed to reach the set pressure little by little so that an elapsing
time for urging the impurities to be exhausted is allowed to last. Conversely,
when the impurity density is low and a small amount of the impurities are

25 adhering onto the wafer W, the pressure-reducing speed is increased, so that

the pressure reaches the set pressure quickly.



airtightly for reducing the pressure inside the chanber before the
substrat? under goes the exposure processing to renove the inpuriRieescT 2004
adhering’to the coating |layer on the substrate inside the chanber; and 20 a
reduced-pressure control unit for controlling pressure-reduci ng speed of

sai d reduced-pressure inpurity renmoving4nit based on the val ue neasured by
said density neasuring unit. 19. A coating and devel opi ng treatnent system
according to claim11l, wherein said interface section and the aligner are
connected with each other via a 25 delivery section and said

reduced- pr essur énithixwialy the ilyuritiasnon the wafepeaathe FerhB9edshia/Binkth of
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al i gner, avhich preyents parckcassing privicess ehd ifssffiienapmqess efremwringahei ed
fromthe aligner to said interface section, and said reduced-pressure

i mpurity HEPSiIts. unincidentallypus s second embetimant; the set pressaré agdathe
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section 141, an exhaust duct 151 for exhausting the atmosphere inside the
interface section 141 is provided, so thaf a purified inert gas is supplied into

10  the interface section 141 and the impurities are purged to keep the atmosphere
inside the interface 141 clean.

Furthermore, between the interface section 141 and the processing
station 3, a partition plate 155 for insulating the atmosphere inside the
interface section 141 from that inside the processing station 3 is provided.

15 Inthe position in the partition plate 155 opposite to the extension units 41 and
42 included in the fourth processing unit group G4, a passage port 156 and a
shutter 157 for allowing the passage port 156 to open and close freely are
provided to prevent the atmosphere inside the processing station 3 from
flowing into the interface section 141. '

20 In the coating and developing treatment system 140 as structured
above, the set pressure and the pressure-reducing time for the reduced-
pressure chamber S of the reduced-pressure impurity removing unit 142 may
be adjusted based on the impurity density measured by the density measuring
unit 15, in a similar manner as in the above described first embodiment.

25 Di;sposing the reduced-pressure impurity removing unit 142 in the

interface section 141 makes it possible to make a coating and developing
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5 Furthermore, in the coating and developing treatment system 1 or 140
in the above described embodiments, the process of vaporizing a solvent in a
resist solution carried out in the heat and cooling treatment units 46 and 47
may be performed simultaneously with the process of removing impurities
carried out in the reduced-pressure impurity removing unit 65 or 142. ' In this
10 case, as shown, for examplé, in FIG. 11, instead of the heat and cooling
treatment unifs 46 and 47 (PRE/COL), a heat and cooling treatment unit 160
(PEB/COL) for performing a heat and cooling treatment after the exposure
‘processing and a heat treatment unit 161 for performing the heat treatment
~ after the developing treatment are provided in the fourth procesSing unit
15 group G4 of the processing station 3, and a cooling treatment unit 162 for
performing the cooling treatrﬁent for the wafer W after the heat treatment
after the exposure treatment is provided in the third processing group G3.
When the impurities adhering onto the wafer W are removed in the
reduced-pressure impurity removing unit 65, the pressure of the reduced-
20  pressure chamber S is reduced to a predetermined pressure, fdr example, 133
Pa, at which moisture and the solvent in the resist solution are both vaporized,
to simultaneously vaporize the solvent in the resist solution and the moisture,
which is an impurity. Thereby, a solvent véporizing process and an impurity
removing process can be both carried out at the same time.
25 Thereforé, the processes conventionally carried out in the heat and

cooling treatment units 46 and 47 can be performed in the reduced-pressure
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instead of a unit for the solvent vaporizing process as described above,
processing performance in the processing station 3 is enhanced. Incidentally,
when the heat and cooling treatment units 46 and 47 are omitted without

5 adding another heat treatment unit, the number of heat treatmént units can
also be decreased, which makes it possible to make the processing station 3
small as a whole.

The embodiments described above relates to the coating and
developing treatment system for the wafer W in the photolithography

10 processes in semiconductor wafer device fabrication processes, but the
present invention can also be applicable to a coating and developing treatment
system for a substrate other than a semiconductor wafer, for example, an LCD
substrate.

According to the present invention, impurities at a molecule level such

15 as moisture, vapor, oxygen, ozone, organic substance, and so on and
impurities such as fine pafticles adhering to a coating layer of the substrate
can be removed before the exposure processing, the exposure processing can
be performed in a preferable condition without being influenced by these
impurities, thereby improving yields. Moreover, the solvent in the coating

20 solution can be vaporized at the same time with the impurity. removing
process, thereby improving a throughput.

Furthermore, since the predetermined pressu're and the predetermined
time for reducing pressure, or the speed for reducing pressure are adjusted
based on the impurity density measured at a predetermined position,

25  impurities such as moisture, oxygen, and so on adhering on the substrate can

be removed under a preferable minimum requirement condition according to
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1. A coating and developing treatment method for performing a coating and

developing treatment for a substrate in a processing zone of a coating and developing
5  treatment system, comprising the steps of:

supplying a coating solution to the substrate to form a coating layer on the
substrate;

performing a developing treatment for the substrate in the processing zone after it
undergoes an exposure processing by an aligner not included in the system; and

10 carrying the substrate into a chamber after said step of forming the coating layer

and before the exposure processing, and thereafter closing the chamber airtightly to reduce
the pressure inside the chamber to a predetermined pressure to remove from the substrate
impurities adhering to the substrate inside the chamber for a predetermined time,

wherein the predetermined pressure and the predetermined time are adjusted

15  based on the density of the impurities measured inside the processing zone.

2. A coating and developing treatment method according to claim 1, further
comprising the step of:
classifying the density of the impurities into predetermined density ranges and
20  storing the aforesaid predetermined pressure and the aforesaid predetermined time
corresponding to the respective density ranges,
wherein the predetermined pressure and the predetermined time are adjusted
based on the measured density of the impurities so that they equal the stored predetermined
pressure and predetermined time corresponding to the predetermined density range to
25  which the measured density belongs.

3. A coating and developing treatment method according to claim 1,
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4. A coating and developing treatment method for performing a coating and
5  developing treatment for a substrate in a processing zone of a coating and developing
treatment system, comprising the steps of:
supplying a coating solution to the substrate to form a coating layer on the
substrate;
performing a developing treatment for the substrate in the processing zone after it
10 undergoes an exposure processing by an aligner not included in the system; and
carrying the substrate into a chamber after said step of forming the coating layer
and before the exposure processing, and thereafter closing the chamber airtightly to reduce
the pressure inside the chamber to a predetermined pressure to remove from the substrate
impurities adhering to the substrate inside the chamber for a predetermined time,
15 wherein the predetermined pressure and the predetermined time are adjusted
based on the density of the impurities measured inside a clean room where the coating and

developing treatment system is placed.

5. A coating and developing treatment method according to claim 4, further
20  comprising the step of’
classifying the density of the impurities into predetermined density ranges and
storing the aforesaid predetermined pressure and the aforesaid predetermined time
corresponding to the respective density ranges,
wherein the predetermined pressure and the predetermined time are adjusted
25  Dbased on the measured density of the impurities so that they equal the stored predetermined

pressure and predetermined time corresponding to the predetermined density range to
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6. A coating and developing treatment method according to claim 4,

wherein the pressure-reducing speed in said step of reducing the pressure inside
5  the chamber to the predetermined pressure is adjusted based on the density of the

impurities.

7. A coating and developing treatment method for performing a coating and
developing treatment for a substrate in a processing zone of a coating and developing
10 treatment system, comprising the steps of’
supplying a coating solution to the substrate to form a coating layer on the
substrate;
performing a developing treatment for the substrate in the processing zone after it
undergoes an exposure processing by an aligner not included in the system; and
15 carrying the substrate into a chamber after said step of forming the coating layer
and before the exposure processing, and thereafter closing the chamber airtightly to reduce
the pressure inside the chamber to remove from the substrate impurities adhering to the
substrate inside the chamber,
wherein pressure-reducing speed in said step of reducing the pressure is adjusted

20  based on the density of the impurities measured inside the processing zone.

8. A coating and developing treatment method according to claim 7, further
comprising the step of:

classifying the density of the impurities into predetermined density ranges and

25  storing the aforesaid predetermined pressure-reducing speed corresponding to the

respective density ranges,
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density belongs.

9. A coating and developing treatment method for performing a coating and
developing treatment for a substrate in a processing zone of a coating and developing
treatment system, comprising the steps of:
supplying a coating solution to the substrate to form a coating layer on the
10 substrate;
performing a developing treatment for the substrate in the processing zone after it
undergoes an exposure processing by an aligner not included in the system; and
carrying the substrate into a chamber after said step of forming the coating layer
and before the exposure processing, and thereafter closing the chamber airtightly to reduce
15  the pressure inside the chamber to remove from the substrate impurities adhering to the
substrate inside the chamber,
wherein pressure-reducing speed in said step of reducing the pressure is adjusted
based on the density of the impurities measured inside a clean room where the coating and
developing treatment system is placed.
20
10. A coating and developing treatment method according to claim 9, further
comprising the step of:
classifying the density of the impurities into predetermined density ranges and
storing the aforesaid predetermined pressure-reducing speed corresponding to the
25  respective density ranges,

wherein the predetermined pressure-reducing speed is adjusted based on the
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5 11 A coating and developing treatment system for performing a coating and
developing treatment for a substrate, comprising:

a processing zone having a coating treatment unit for forming a coating layer on
the substrate, a developing treatment unit for performing a developing treatment for the
substrate, and a heat treatment unit for performing a heat treatment for the substrate;

10 an interface section for carrying the substrate between said processing zone and an
aligner not included in the system for performing an exposure processing for the substrate;

a density measuring unit for measuring the density of impurities at least inside
said processing zone or said interface section;

a reduced-pressure impurity removing unit having a chamber which can be closed

15 airtightly for reducing the pressure inside the chamber to a predetermined pressure before
the substrate undergoes the exposure processing to remove the impurities adhering to the
coating layer on the substrate inside the chamber for a predetermined time; and

a reduced-pressure control unit for controlling at least the predetermined pressure
or predetermined time based on the value measured by said density measuring unit.

20
12. A coating and developing treatment system according to claim 11, further
comprising;

a controller for classifying the density of the impurities into predetermined density
ranges, storing the predetermined pressure and the predetermined time corresponding to

25  the respective density ranges, and controlling said reduced-pressure control unit to adjust

the predetermined pressure and the predetermined time so that they equal the stored
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density range to which the measured value belongs.

13. A coating and developing treatment system according to claim 11,
5 wherein said reduced-pressure control unit also controls pressure-reducing speed
at the time of reducing the pressure of the chamber to the predetermined pressure, also

based on the value measured by said density measuring unit.

14. A coating and developing treatment system for performing a coating and
10 developing treatment for a substrate, comprising:

a processing zone having a coating treatment unit for forming a coating layer on
the substrate, a developing treatment unit for performing a developing treatment for the
substrate, and a heat treatment unit for performing a heat treatment for the substrate;

an interface section for carrying the substrate between said processing zone and an

15 aligner not included in the system for performing an exposure processing for the substrate;

a casing for accommodating said processing zone and said interface section,

a density measuring unit for measuring the density of impurities inside a clean
room which is disposed outside said casing and in which the system is placed;

a reduced-pressure impurity removing unit having a chamber which can be closed

20  airtightly for reducing the pressure inside the chamber to a predetermined pressure before
the substrate undergoes the exposure processing to remove the impurities adhering to the
coating layer on the substrate inside the chamber for a predetermined time; and

a reduced-pressure control unit for controlling at least the predetermined pressure
or the predetermined time of said reduced-pressure impurity removing unit based on the

25  value measured by said density measuring unit.
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5  the respective density ranges, and controlling said reduced-pressure control unit to adjust

the predetermined pressure and the predetermined time so that they equal the stored
predetermined pressure and predetermined time corresponding to the predetermined

density range to which the measured value belongs.

10 16. A coating and developing treatment system according to claim 14,
wherein said reduced-pressure control unit also controls pressure-reducing speed
at the time of reducing the pressure of the chamber to the predetermined pressure, also

based on the value measured by said density measuring unit.

15 17 A coating and developing treatment system for performing a coating and
developing treatment for a substrate, comprising:

a processing zone having a coating treatment unit for forming a coating layer on
the substrate, a developing treatment unit for performing a developing treatment for the
substrate, and a heat treatment unit for performing a heat treatment for the substrate;

20 an interface section for carrying the substrate between said processing zone and an
aligner not included in the system for performing an exposure processing for the substrate;

a density measuring unit for measuring the density of impurities at least inside
said processing zone or said interface section;

a reduced-pressure impurity removing unit having a chamber which can be closed

25  airtightly for reducing the pressure inside the chamber before the substrate undergoes the

exposure processing to remove the impurities adhering to the coating layer on the substrate
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reduced-pressure impurity removing unit based on the value measured by said density

measuring unit.

18. A coating and developing treatment system for performing a coating and
developing treatment for a substrate, comprising:

a processing zone having a coating treatment unit for forming a coating layer on
the substrate, a developing treatment unit for performing a developing treatment for the

10  substrate, and a heat treatment unit for performing a heat treatment for the substrate;

an interface section for carrying the substrate between said processing zone and an
aligner not included in the system for performing an exposure processing for the substrate;

a casing for accommodating said processing zone and said interface section;

a density measuring unit for measuring the density of impurities inside a clean

15  room which is disposed outside said casing and in which the system is placed;

a reduced-pressure impurity removing unit having a chamber which can be closed
airtightly for reducing the pressure inside the chamber before the substrate undergoes the
exposure processing to remove the impurities adhering to the coating layer on the substrate
inside the chamber; and

20 a reduced-pressure control unit for controlling pressure-reducing speed of said
reduced-pressure impurity removing unit based on the value measured by said density
measuring unit.

19. A coating and developing treatment system according to claim 11,
wherein said interface section and the aligner are connected with each other via a
25  delivery section and said reduced-pressure impurity removing unit is disposed in the

delivery section.
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| " #$9& () * +when/ @kried from said interface section to the aligner, and a second path along which the

5  substrate passes when carried from the aligner to said interface section, and

said reduced-pressure impurity removing unit is disposed in the first path.

21. A coating and developing treatment system according to claim 11,
wherein said reduced-pressure impurity removing unit is disposed in said interface

10  section.



