-; e3eppd8H6~T{~- 3 SEP 2004 -1- TITLE OF THE | NVENTI ON RESI ST- PROSESSERG004
APPARATUS BACKGROUND OF THE | NVENTI ON The present invention relates to a

resi st processing apparatus for perform ng a sequence of resist-processin
"steps on an object such as a sem conductor wafer or an LCD gIaiﬁNWHmmﬂumu@m
I n the manufacture of sem conductor deviges~ photolithography

to formcircuit patterns. 10 Photolithography conprises the steps ofigsi66*
coating a resist on the surface of a substrate, baking. the resist coated,

exposes the resist to |ight, andpever opRIINMENTEONSt exposed to |ight.
Such a sequence of processing a resist can be perfornmed by, for exanple, 15

t he resist-pn b BRI Al GISARPARARYSBSEem for coating and devel oping a

resist) and the exposure apparatus, both disclosed in Jpn. Pat. Appln.

KOKAI Publication No. 2-3018ACKBROMND YOF SHFtINMRNTEQR transported between

such 20 a resist-processing apparatus and such an exposure apparatus

through an airti ghthénpee$ant sevensionThelayest &t & TR ko transported so
ht

that they may not be affected by the atnosphere. The airti i nterface
secti org servqgr¢@e$$én@nappheatw%sfp§tE§r¢P6WHB§iﬁgsﬁﬁuéﬁﬁ%%ed to the
cl ean-room at nosphere as the substrates are nnvig

L fromthe
resi st - pr ocessf ngeapphrarogesdingeSERPSs e 28pF. Jﬁﬁﬁg§$§hjﬁﬁce ver sa. -

3 SEP 2004 - 2 Air cleaned is introduced.into.t r esi
a semiconductor wafer or an Ldb glgyg §ﬁﬂ§§rate.

In the manufacture of semiconductor deViceé,‘_
photolithography is effected to form circuit patterns.
10 Phétolithography comprises the steps of coa;iﬁg a
resist on the surface of a substrate, baking the resist
coated, exposes the resist to light, and developing
the resist exposed to light. Such a sequence of
processing a resist can be performed by, for example,
15 the resist-processing apparatus (or system for coating
and developing a resist) and the exposure appa;atus,
both disclosed in Jpn. Pat. Appln. KOKAI Publication
No. 2-30194. |
Recently, substrates are transported between §uch
20 a resist-processing apparatus and such an exposure
apparatus through an airtight interface.secyi?n.
The substrates are so transported so that they may not
be affected by the atmosphere. The airtight interface
section serves to prevent the substrates from being

25 exposed to the clean-room atmosphere as the substrates
are moved from the resist-processing apparatus to the

exposure apparatus, and vice versa.
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.processi ng apparatus and the exposure apparatus, in down-flow fashidiSEPt2004
prevent contam nators, such as particles and dust, formentering the
apparatuses and 5 to expel contam nators fromthe apparatuses. Since air
“thus is introduced into the apparatuses, the inner pressures of the
apparatuses remain higher than the atnospheric pressure. Usually, the
exposure apparatus has a higher inner~104pre&ssure than the

resi st-processi ng apparatus. Contam nators such as particles are therefore
likely to nove fromthe exposure apparatus into the resist processing
appar at us t hr ough Atihe dleagddicis sketreducednipffethPyrefh&tcont ani nators
may stick onto the 15 substrates |ocated in the resist-processing

appar at us. Iprognﬁaﬁmmaﬁmﬁﬁﬁﬁﬁqﬁ<%Qﬁt?%@s%b%??%f%saﬁg?g?g?sdufpng or after
t he resist-coatin% p, aqr, before, durin

t ft h i.St- | opi
step, the ci fdewnr ézﬂféﬁﬁ¥#Qﬂ¢m%Pdﬁr?“%ngugéﬁgamgﬁaéagﬁtggl§§rg?gemfping
nmore 20 Iikely have defects than otherw E¢i gtg gdafRO¥E and
cont am natorQaﬁrtéqi%IV‘ Avihe f?l’f% %ﬁﬂg E%@gegﬁl ongp

i st- i ng- t f t hr g t
|t ert Aoe sodtl GOt iR EoR CER, RHEZpBpRERE S | SEREe ! BEr

appar atus may .l ower_t i fs u t Ukl beondHet 9hndevi ces. In
§ﬁ£s|%§ﬁi§ﬁggg$ge8.lﬂﬁa tae HEE?9a§§§§§ e n

t he conventi processi ng appar at the cassette station

the arm mechaniam.[,re 5 ANGRT LpPe: ANRSEAEERa AN gher! khangener at e

particles an e partic and dust generated in the

resi stprocessj éﬁﬁg%f@ r88¥usgkick onto the substrates: 5 In the
resist-procesg?%b appara?%s, the resist is coated and devel oped while the

tenperature of theysubsiyat ehel exposre lagpadatushilgs @r ddigdiegh impexs i s
because the tenperature of each substrate is one of the factors that
greatly i nfl ysreestihe thanknhesresishepi®cessiisng appadddusi-dth of |i-nes

formed by using the

Contaminators such as particles are therefore likely
to move from the exposure apparatus into the resist-
prbcessing apparatus through the interface section.
Consequently, the contaminators may stick onto the

15 substrates located in the resist-processing apparatus.
I1f contaminators stick to the substrates before, during
or after the resist-coating step, or before, during or
after the resist-developing step, the circuit patterns
formed on the surface of each substrate will Wore

20 likely have defects than otherwise.

As mentioned above, contaminators are likely to
move into the conventional resist-processing'épparatus
from the exposure apparatus through the interface
section. The use of the conventional resist-processing

25 apparatus may lower the yield of manufacturing
semiconductor devices.

In the conventional resist-processing apparatus,




.resist as a mask. The tenperature of each substrate is controlled nore and
nore accurately in order to formfiner circuit patterns on the substrate.
It is, therefore, increasingly demanded that the 15 processing units using
-liquids, such as the resistcoating unit gnd.the devel oping unit, be _
protected fromthe heat generated by the heat treatnent unit (mainly, the
baki ng unit). BRI EF SUMMARY OF THE | NVENTI ON 20,. In view of the foregoing,
an obj ect 0f (FACCRLEIRAL SRURATON dife [P REn Foh OO 2 L PARESSSEDT
pparatus in [ entry of ‘a‘uni't, such as an exposure unit, into a unit
using liquid,can f i v resee S edYphptLOTESASRAL he yield
of the nanuféggu?gggﬁgfgggénskﬁk uctor(k;%%éig Ano herlobject of the
i nvention iSthtPrO%@_egiﬁtq%ﬁs R1C 854 1 Qg @4 B S i hnembi £8s#stAi t usi ng
- 3 SEP 2004 - 4 liquidis hardly affected by the heat generated in a unit
of any other ptppessAwOaPpirdtus dy sét hspeshtof thaesihsenatea, there is
provided a reéesist-processing apparatus 5 conprising: a plurality of first
processi ng units for yreoqessisig-procbssingeappasatosd PhecESSLAG &fit for
processing the substrate; a first transport unit having a first arm
nechani sm f ocoatadi rpdantevwelapet nghihe thestemperphiiscafd £P8m each of the
first processing 10 units; a second transgort unit opposi ng tge first
transport unisubswiddteshd s igentyebtedsvhghuhigh PEESEEACBet WEBASt A& first
transport unit and the second transport unié, agd h%¥in _a secor%dt rm
mechani sm f olbdcgatiend e emporatwEet A€ SaB8t FUPELFALS gﬁdQPFoﬁLat T5 | east
one of the first processing units.

and.int f h i
unit; and an fartaraddalecireatty ngﬁPSU?ﬁgggﬁdﬁggkkpgfgeégng%gésﬁgfSIng
apparatus which js designed to ocC .th r,a Is been
pfgce§§ed inEﬁs4%§ﬁﬁ“%%€h%fwfﬂgﬁfP?:?lﬁ %a§§%§%go%§'g%gcg§§?%g units, for

transferring the substrat

e, DRt Vet ' AREP Yale R s tlehe
ext er nal appéﬁ%ﬁ%ﬁ§:H§su%i%%9gﬁe ?ﬁ?s?%g %?%ggkgnisnléAccoPdfng to assecond

aspect Of the.Live0t] o8 mbPE! EnhiSnBiAViaded Atkay shr RARASHoNGoamharat us 25
conprising: a Prurartty of first processing units for processing a

substrate; a sgcond. PLOGEESHAGLERNES FroRHY @eastirgd.he substrate; a first
transport uni1 having - 3"SEP 2f4
It is, therefore, increasingly demanded that the

15 processing units using liquids, such as the resist-
coating unit and the developing unit, be protected from
the heat generated by the heat treatment unit (mainly,
the baking unit). |

BRIEF SUMMARY OF THE INVENTION:

20, . In view of the foregoing, an object of the present
invention is to provide a resist-processing apparatus
in which entry of a unit, such as an exposure unit,
into a unit using liquid can be effectively suppressed,
thereby to increase the yield of the manufacture of

25 semiconductor devices.

Another object of the invention is to provide

a resist-processing apparatus in which a unit using



-- 5 a first armmechanismfor |oading and unloading the substrate'd Sp Qg
and fromeach of the first processing units; a second transport unit
opposing the first transport unit, with the first processing units |ocated
“between the first transport unit and the second transport unit, and having
a second arm nechani sm for | oading and unl oadi ng the substrate into and
from at |least one of the first processi#g umits and into and fromthe
second processing unit; and pressure-adjusting 10 neans for rendering an

i nner pressure of the second transport unit higher than an i nner pressure
of the firstligadspdst haddly Actfecited by thehhedtagpeerasedt Ahs i nventi on,
there is provided a resist-processing apparatus 15 conprising: a plurality
of first proeessiitg afhiany fafthew de¥Being a substrate; a second processing
unit for processing the substrate; a first transport. unit having a first
arm mechani sm f or AGRRHBNANEC Ukl BhaFkg2ERECSURS: thte Y WEStARR f r om each of
the first processing 20 unjts; a transfer sectioqon for rec%iving and

suppl yi ng t h&hanes s RrF¥Rdny ¥85 4R taRFRFRSFIAgpAPRATIE “Snd a second
transport unit made airtight, with,respect. t [ r [ opposi ng
the fiPst tréﬁ%ﬂ%ﬁ%s{ﬂﬁt,gwf%%r?ﬂb£¥iBgtEﬁ%ggeggpkgggﬁ%géuﬁgggtggrbetmeen
the 25 first transport unift .sec a I [ rRd ghavi ng a
second ar m mECTH Q%ra|%%§$ﬁ55§§a %nﬁggaﬁﬁgeﬁﬁgeéjggﬁﬁgﬁg iﬁt% and from
at |east one 14 Sthe & 7~ a" £8 rsR’ QAT tURInit M iinef 0 and
fromthe sec@?gqocitfvg]%?%t‘: s%?%gsﬁﬁ??EgX(%éoPdeé?to a foggra?:h aspect of .the ,
present 1 nvert!ofsd NEER hacRARTEMCE0R N@SI gd fadee Ut IhAMRA NS
conprising: a plurality o ?lrst processing units for processing a
substrate; a ga 05 0EREST RAdURK bl @acH @FesHE ila Piestesatieig a first
transport unit having a first arm nmechani smfor |oading and unl oadi ng the
substraf e i ntwngpsl; f05ee068 ekahBeolitr sinit0-oppeedessitie Uiits; a transfer
section for receiving and supplying the wafer fromand to an external

appar at us; angr@nspepbduhianspdth thiet fisdd girqdepaing tunitesdesatast t he
transfer section, opposing the first transport unit, with the first
processi ng urbéswéenatbd BérateftraRspertf unsit tanchhd tS&FA1d and t he second
transport unit, and having a second arm nmechani sm for |oading and .

unl oadi ng t hetsahspezteunate and MAyHng § SRIOWhSTE R0y %Pbcessing

units and into and fromthe secqond processin unit,_go Ac ogdin do a fifth
aspect of thelppdsngt apﬁvéﬁtlpé‘ﬁi,“‘t%é}n?i?iiﬁ WP 1St 170 s si ng

apparatus conprising: a plurality of first processin pts_ for ocessi ng
a subs¥$ate;ngeééﬁoﬁﬁepPécégﬁ g 'tp§?ﬁei#%ﬁ%s ?H%gt%@ash'%?fggg; a first
transport 25 ynit having a first ar hap sm agdi fig- gk unl oadi ng
t he substrategFﬂPotgﬁdsgfgﬁFLQ °€%4%$E§}|rs ’p%%%eéging units; a second

transport unit _oppasi €. s P.diacent tofdfistxt&éansport unit, with
the first proégggﬁﬁg gnl%% F3§2?§E§Eé%mkgﬁa? e first transport unit and the

second transpgggggg%gﬁe%@h \@gﬂﬁé&fﬁﬁ@@dt@I§}8@§Q§n£§§1§@bstﬁaﬂéng and

unl oadi ng t he Str o and fromat 5 | east one of the first
processi ng uniks A9 ds iR biduBide secandlpastesaengstuche; fansta

transfer section o
20 and second processing units, for transferring the
substrate between the first transport unit and the
external apparatus by using the first arm mechanism.
According to a second aspect of the invention,
there is provided a resist-processing apparatus
25 comprising: a plurality of first processing units for

processing a substrate; a second processing units for

processing the substrate; a first transport unit having



-having a third arm nmechani smfor receiving and supplying the subsQ;

om
and to an external apparatus, and for receiving and supplying the 1§EE iﬂ‘
substrate fromand to the first arm nechanism According to a sixth aspect
-of the invention, there is provided a resist-processi ng apparat us
conprising: a cassette station for inserting and drawing a substrate into
and froma cassette; 15 an interface section for receiving and supplying
the substrate to be exposed to light; a plurality of first processing units
for processing @ SUbHfinscaSEERNHdopr Doadshggandi tnflordpngcsdsi ng t he
substrate; a first transport unit having a first arm nmechani smfor
20 and unl oadjyKs e s st d aded | fitomaedchr ofh thehfdEsthPrPEeSE LPPocessi ng
units; and a second transport unit nmade airtight with respect to the

transfer sechimits opposéamnd herdnsportr unspoPPPaRing keh fikE Lt i r st

processing units | ocated between the first transport 25-

unl oadi ng the substrate into and from at | east ogg %f t he fi

- 3 SAB 200 betweami the afilirfht BrangPPr&niéE &8¢0

| oadi ng

g unitland t he
second transpardnsport wmithavibl heefdkataPFPRESRARTs LSS LOSFETS and

any resist-processing apparatus according to the inventi
. 9 Hhn

any, that haveramspe®l whitsi ABE PAYAOS0
5 interface section

o sRE A
SR PA™ RS CAE slt%?f[ e#ogt

loading g%élug araghy $Rkes b8 58 % o and from at

least one of the first processing units and into and

st processing

epFS%@@% ng unit. In

es, if
ation or

from the second processing unit; and pressure-adjusting

10 means for rendering an inner pressure of the second

transport unit higher than an inner pressure of the

first transport unit.

According to a third aspect of this invention,

there is provided a resist-processing apparatus

15 comprising: a plurality of first processing units for

processing a substrate; a second processing unit for

processing the substrate; a first transport unit having

a first arm mechanism for loading and unloading the

substrate into and from each of the first processing

20 units; a transfer section for receiving and supplying

the substrate from and to an external apparatus; and

a second transport unit made airtight with respect to

the transfer section, opposing the first transport unit,

with the first processing units located between the

25 first transport unit and the second transport unit, and

having a second arm mechaﬁism for loading and unloading

the substrate into and from at least one of the first




.transport unit incorporating the |iquid-using processing units (k.32ggpt
resist-coating unit and the devel oping unit). Chem cal HEPA filters (ULPA
filters) are used in 10 ' the second transport unit (including the
-liquid-using processing units, i.e., the resist-coating unit and devel opi ng
unit), whereas HEPA filters are used in gny_other region. The chem cal HEPA
filters can efficiently adsorb and renove chemcals fromair. 15 Since each
processing unit incorporates a filter optinmal to the unit in terns of.
performance, the systemcan.b d a co8tohlan ot herwi se.
Addi ti onal oBFEEESSING Xt algg'€?§€ﬁéh?n%£%@¥gﬁem??% be set forth in the
description which fallows w§nd 20 in part wll be obvious fromthe

descriptioh,PGPcﬁifﬂﬂglﬁﬁﬁnbd by practice of the invention. The objects

and advant ages of L et L on, may.,Benr @abkezed oEndhebpaiesedtby neans of
t he instrunentaJif#ég?éékﬁﬁoﬁgi%a t?ons pa?ticularly poi nt ed out

her ei nbef ore.; 25 BRIGE DERGR P4 GirOFidEE SEYERAL tVPEVEeSFiTGE DRAW NG The
acconpanyi ng "draw ngs, which are 1ncorporated in and constitute a part of

t he spgcifhuggéghatus SorfPi 2ty : - agpluirklistyr afe frsse PEOFEFENEr r ed
enbodi ments of “the invention, and together with the general description
gi ven above aggh¢detsiet pibedsdengr rpsiubs tartetie 3pSECONCe PLOMST et s gi ve
bel ow, serve to explain the g principles of the 'inventiogn. FIG: 1 is a
plan vi ew of wntesfst-processing the substrate; a first Transport

unit having a first arm mechanism for loading and

unloading the substrate int§ and from each of the first

10 processing units; a transfer section for receiving and‘
supplying the wafer from and to an external apparatus;
and a.second transport unit made airtight with respect
to the transfer section, opposing the first transport
unit, with the first processing units located between

15 the first transport unit and the second transport unit,
and having a second arm mechanism for loading and
unloading thé substrate into and from at least one of
the first processing units and into and from the second
processing unit. '

20 According to a fifth aspect of the present
invention, there is provided a resist-processing
apparatus comprising: a plurality of first processing
units for processing a substrate; a second processing
unit for processing the substrate; a first transport

25 unit having a first arm mechanism for loading and

unloading the substrate into and from each of the first

processing units; a second transport unit opposing the



-apparatus according to a first embodi ment- of the present inventi-og;sdd o2
Is a schematic front view of the resist 10 processing apparatus; FIG 3 1s
a schematic rear view of the resist processing apparatus; FIG 4 is a side
“view illustrating the internal structure of the resist-processing apparatus
and 15 explaining how air flows in the resist-processing .apparatus;

FIG 5 is a plan view of the resist-procedsi mg apparatus, showi ng the
position of the upper filter incorporated in the apparatus; 20 FIG 6 is a
plan view of a resist-processing . apparatus according to a second

enbodi nent of £iketpresawpanty artliton Wi thej Elnsp| RROGRERLHT Hnits

resi st-processi ng apparatus according to a third enbodi nent %f the 25

i nventi on; andoFieteds Hefwessn fhe/ifeh¥ ot %??%%P%ngPBéésépagt.5pﬁ§¥5¥ﬁ%

di t f t h enbodi t.qQf thi - 3 SEP _200_- N tion.
DETAI LED DESCREETSERRE PFLE 1 AN A 7 Re eRBoaFMoReSani et thieoon

invention will be described,, wth referenc 0.t he. 0 N\ dr awi ngs.
FIG 1 shows &oétﬁldﬂ%@ﬂfgdmlo?ﬁ#fd‘%y%?%n??ssé\ﬁ?ég f‘ggghgﬂ?i ?fg:{ag‘e Sodi ment
of the inventi.on._.As FI S Lin§egPLhseS nd Lagset t e
stati onslo, alﬁrac?ctes%nestaﬁ il‘—'or}le 1 O%?\%I él%gf%%%?ﬁg]censect I on 151, ov\,hi ch 10
constitute and $88a6t hRi st ahhan al@ ragediere s bt idin
cassettes ORf%%%fg%ﬂ%f%%%ﬁgmgﬁﬁgﬁatussandlsénds t he cassettes CR back to
the external JpRANA US tIFARD £A%SRIERaRRsAORbRI REcailMingalariy of wafers W
The wafers Ware drawn fromand inserted 15 into the cassette CR on the
cassette statiQfpgilyiddecs osesstphei 0Bohlahds tpr anessiteynali ts of various
types and t hree "arm nmechani sm 22, 23 and 24. Each

apparatus, and for receiving and supplying the

10 substrate from and to the first arm mechanism.
According to a sixth aspect of the invention,
there is provided a resist-processing apparatus
comprising: a cassette station for inserting and
drawing a substrate into and from a cassette;

15 an interface section for receiving and supplying the
substrate to be exposed to light; a plurality of first
processing units for processing a substrate; a second
procéésing unit for procéssing the substraté;-a first
transport unit having a first arm mechanism for loading

20 and unloading the substrate into and from each of the
first processing units; and a second transport unit
made airtight with respect to the transfer section,
opposing the first transport unit, with the first
processing units located between the first transport

25 unit and the second transport unit, and having a second
arm mechanism for loading and unloading the supstrate

into and from at least one of the first prqcessing



-processing unit is designed to process one wafer Wat a tinme. Thejiggpegpce
"section 12 transfers wafers Wto 20 an external exposure apparatus and
“receives wafers Wtherefrom As shown in FIG 1, the cassette station 10
~has a cassette table 20 and a sub-arm nmechani sm 21. On the cassette table
20, a plurality of wafer cassettes CR _25gforL exanple, five cassettes at
nost, are arranged in a row extending in X direction. Each cassette CRis
positioned with its wafer inlet/outlet port opposing 3 SEP 2004 - 11

the process Sh%ti"(t@ gt sTS Sy ABAPOREN Sdord FAGCEBY Eng Mukidl recti on

and Z direction (i ., the vertical direction in which waféers Ware | ocat ed

one above anot her iyh Ly GAspes{ SR esdbfgSupparat BChatbrald Socan
therefore draw any wafer- Wfrom any cassette nount ed on the cassette

tabl e 20. Furthgs i dnsidh Arparedess snilagpp thastkavae eheededection of
arrow 8, to transfer and receive a wafer Wto and fromthe first arm

mechani sm 22 afhd e pvcesenspatt amid. vif thdheapsettesstanioonok
conprises two transport units 31 and 32, in addition to the various
processisng uniirsceanfhddeserpiomchahl knecagcely anter4athghseepafisport units
3l and 32 operate independently. The processing units are classified into
two types, 15 transpeptneittimeorperapéndt ype. 1IaBigrBgés9ing units of the
spinner type are a resist-coating unit COT and a devel oping. unit DEV. The
processi ng unipEee#ss heg oprehts ypk-are GRPt §283SEREPRARY HgéF gprdafhent
units. The spinner-type processing units are arranged in a row, 20 on one
side of the sciYRILPPARAEP®R+EUNnit 32. The open type processing units 33 are

arranged on the other side,of (he second {1205P%h 4l dae TARLRGLYPE
"10 ' the second transport unit (including the iiquidbusing-
processing units, i.e., the resist-coating unit and
developing unit), whereas HEPA filters are used in
any other region. The chemical HEPA filters can
efficiently adsorb and remove chemicals from air.,

15 Since each processing unit incorporates a filter
optimal to the unit in terms of performance, the system
can be made small at lower cost than otherwise.

Additional objects and advantages of the invention
will be set forth in the description which follows, and

20 in part will be obvious from the descriptiop,;or may
be learned by practice of the invention. The objects
and advantages of the invention may be realized and
obtained by means of the instrumentalities and combina-
tions particularly pointed out hereinbefore.

25 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incqrporated

in and constitute a part of the specification,



.processing units 33 are | ocated between the first transport uni t =31 SER20the

second transport unit 32. 25 The arrangenent of the processing units wll
be described in nore detail, with reference to FIGS. 1, 2 and 3. 3 SEP

2004 - 12 As seen fromFIGS. 1 and 2, the resist-coating unit COT and the

devel oping unit DEV, either being a spinner-type unit, are arranged side by
side, in arow, facing the second transport unit 32. As shown in 5 FIGS. |
and 3, the open-type processing units 33 (including heat treatnment units)
are arranged "”.Llfdé’tera/@ét#f@&eﬁ@if‘”ﬁ%efé@QEdC@ﬂ\bbatlkn'é@tt@f Jowhainits. FIG
3is a partiaI y section si de Vview showi ng the coating/devel opi ng system
1, as viewed fyopidbgoh]rahdlfogeanspowtithnithe3genand ) Idasctrigtinvn t he
arrangenent of t he open-type processing units 33. As can be understood
fromFI G 3, tém»@@eﬂbeéeapﬂothesdegadﬂeﬂsd&%qnnyuuma(ﬂﬁﬁﬂh&@ units CA,
an alignment unit ALIM an adhesion unit AD, pre-baking 15 units PREBAKE,
post - baki ng unptef&EBAEEembadénesnsi givel bedonyg SETVEEXTORXD ke dihe
extension unit EXT. ,The cleaning units COL cl ean and cool wafers W The

al i gnnerg un|tpﬁimaiplegngfm&hersnMPnﬁhﬁﬂ ng them at desired positions. The
adhesion unit AD renders. 20 each wafer Wh dro hobi c so that, resist coated

on the wafer Wmay B&Ghiledswdl Plaphd ifve- §hﬁ?s¥¢ﬁ$§ﬁ@$? %eat to
wafers Whbefore the wafers War.e exposeggyo I| .The %hklng units
POBAKE heat t hBPRAFer¥SWASFPERiNge tiaffe QQ#Q?ero R0 25 light.

The extension unit EXT tran%fers wafers Wbhetween the first transport unit
31 and the secBﬁﬂsFP§n§ﬁg Y 32, - 3 SEP ZOQ - 13 The cleaning units

COL, extension clea ni,t i rocess
’ - %Cr][e £ 5¢bep
wafers Wat rel at.v?@ é\/\/ % %) eratures, are ocaéeug %taﬂ ?gwest st age.
The pre: Qaklng unlt% P%E@%ﬁ? qﬁg D baklng units POBAKE and adhesion unit
¢ er tre

AD, whi procgggcﬁaF atively high tenperatures, are |ocated at

the higher stages. yi‘”d taerécq{é%w&@@éth@ﬁe#%f&hé rbereby reduced.
The second and thir anlsns 23 and 24 are |10 provided in the second

3 'm
transport unit 32 é@tthéﬂgpﬂggggygsns 23 and 24 can nove in the Z

direction and rotate hé ‘direction of arrow 8. The second arm mechani sm
23 noves wafers Wi nixg and f¢ aind e exiensibbusbrat BXg ahd fesesnadoating
unit COT and transfers and 15 receives wafers Wto and fromthe third arm
nmechani sm 24, a%rduetideisif atted res F Gprdcessing Fpparakwd apfh nechani sm
24 transfers and receives wafers Wto and fromthe second arm nmechani sm 23
and nmoves wafe@xpmaunxngﬂhbwramwtf&pﬁ%veﬂobh%grﬁﬁ%ﬁttEﬁocgésAggshown in
FIG 4, each processing unit has two water ports 41 at the opposing sides,
respectively._mmpanamU%an t herefore be inserted into and renoved into each
processing unit through either mafer ort 4% ach mager (eXoa },can be

cl osed and opened byF¥fivPnys2s Bl §ﬁu §V 2 Bgedf means %hot é%omm)

Th t t EXT, f ~4 th
opgogrngng:825ngRPEQkP%hSé?§¢§g82tPSrP8F6§FRBM§ eEhgoﬁbﬁer EiTRde 1n the

incorporated in the apparatus;

20 - FIG. 6 is a plan view of a resist—proceseing
apparatus according to a second embodiment of the
present invention; .

FIG. 7 is a plan view of a resist-processing
apparatus according'to a third embodiment of the

25 invention; and

FIG. 8 is a plan view of a resist-proceseing

.apparatus according to a fourth embodiment of this



.- 3 SEP 2U04 - 14 opening the ports 41. The interface section 123 gp 2'004
i ncor porates a novabl e pickup cassette CR a peripheral -portion exposure
apparatus (not shown), a fixed buffer cassette BR, 5 a sub-arm nechani sm
-25, and the like. The sub-arm nmechani sm 25 can nove in the X direction and
Z direction to transfer and receive waferdd W-to and fromthe cassettes CR
and BR The sub-arm nechani sm 25.can also rotate in the direction of arrow
8, to transfer 10 wafers Wbetween the first arm nmechani sm 22 of the
process stati dnvéfitana.t he wafer table (not shown) of an exposure apparatus
(not shown) provided outside the system1l. As shown in FIGS. 3, 4 and 5,
air supply chanbers 15 Q@%ﬁlﬂﬁﬁlpquaipﬁﬁ@NlQﬁ ZHE FNYENTI@Nabove t he
cassette station 10, process station 11 and interface section 12.,Egur dust

filters 10b, 11bl, VEEIPumEMALIMNtSthcHRY PEeERBELOPYBRELEE T
chanmbers 10a, 1131, 1la2 and J12a, respectively., An_air nditioner 37 is
provi ded 20 oBes &éctrH'g’efgat"T"#éW (ﬁﬁ%%ﬁf?%@ &9 st iccéﬂrag‘g%ﬁggt ed thereto
by a pige 39. Air .is supplied fromthe air conditioner 37 through the pipe
39 into’the aPF2¥dBSiS chanbers 10a, 11al, 1la2 and 12a. Clean air is

supplied in down-fl f I fro 29, the ette
seggion 10, fron1tﬁ@&%hg§ggg§wifgl a%gf&§g§§?§§8ﬁ?ﬁg g?ggégsléegﬁﬁgﬁ 11

and fromthe g@a@@ fé%rasd Wrhddind it €6 £ 36ke SERYERDISR. The eig. 13 SEP

20p4 - 15 5 flow ng wnwar ds passes through holes 40 provided in a | ower

part of the S)ggi}\to%@ 1.efd N} d Yen thecdthprisousaf ea8sbheesysheibh tbrough an
exhaust port 47 made in the bottom of the system1 and back into the air

condi tioner 3% tJHduEHE st PEod511 and an interface section 12, which

- 10 - constitute an integral system. Thevcassetté station 10
receives wafer cassettes CR from an external apparatué
and sends the cassettes CR back to the external
apparatus. Each cassette CR contains a plurality of
wafers W. The wafers W are drawn from and inserted

15 into the cassette CR on the cassette station 10.
The process station 11 has processing units of various
types and three arm mechanism 22, 23 and 24. Each
processing unit is designed to process one wafer W at
a time. The interface section 12 transfers wafers'w to
20 an external expoéure apparatus and receives wafers W
therefrom. |
As shbwn in FIG. 1, the cassette statiop 10 has
a cassette table 20 and a sub-arm mechanism 21. On the
casseﬁte table 20, a plurality of wafer cassettes CR,
25 for example, five cassettes at most, are arranged in
a row extending in X direction. Each cassette CR is

positioned with its wafer inlet/outlet port opposing



-I'n the coating/devel oping system1, the air 10 15 20 conditioner 373 SEP 2004
supplies air into the air supply chanber 11a2 | ocated above the secong
transport unit 32, resist-coating unit COTl and devel oping unit DEV, at a
~higher flowrate than into the air supply chanber 1l1lal. |ocated above the
first transport unit 31 and open-type processing units 33 (including heat
treatnment units). The pressure in the& chdmber 11a2 is therefore hi gher than
the pressure in the chanber 1lal. Hence, air flows always fromthe second
transport unit 32 to the first transport unit 31 in the extension unit EXT
in whi ch waf the pracessr stsftdianed lpet VitS $He- ¥R MRPORENLATt $13F28Bnd 32.

This prevents contam nators, such as particles, fromentgring the
processi ng ufPVe && gdineqtiien ﬁﬂﬂ&?gﬁ;%%cfe’;&%né’ro‘ﬁ- Unﬁ‘eE Fgf‘ﬁa&ny

f | yi i qui.d 5 ' Iy th f
Revel opi ng wBREPEHAA in it WEREES o R EE CHOSAREN, dap (ERBUBETNS O (e
t here, h | kal,i hst ol s i i d
heliTRe S ¢ REREER AR T & RN ERLL S e s B TRER *pdEandBhn 91000 A0
filter_11b2 f Leani i f i kNG i L . d - 3
SEP 50614 1660P, SYERU QL Idr IS RELPTH il hnfnbastoecaceRnt - S
(i.e., COT apd W4 ich aHd |dfdsabishcsneesfi ci paktieagsend, surR¥mNg

chem cals fromair, such as a chemcal HEPA filter (ULPA filter). By

contrast, thegRihgidn il t@ss Adatd1lbd end d2beattoanslfl aardw Bexpensi ve
filters, such as HEPA filters. The use of HEPA filters hel ps to reduce the

si ze and manyRGidfd MhakdSte®divdea syafem d. t&f andufsen the ffiiktsérs 10b,
11b1 and 12b can be 10 chemi cal HEPA filters. Wre they chem cal HEPA
filters, howemel mddhawidm d2 of f€heuprotesasnkeéathensydtem 1 small and

| ower the manufacturing cost thereof. Since the |iquid-using systemand the
heat tygeat ment sysTken precess| atetiibnohlegohpatises, two itrarspedssi bl-e to
use filters of one type in the |iquid-using systemand filters of another
type in the hestts r2htamtt33ysiengddhtdon| EpgEhgny 2&ipsFs PFOSSSSEES need
not be used in the heat treatnment system togo. Ehe coiiing/ evel opi ng
system 1 can uhitefane beenage DECBARLFME 2Rones 855t 4%han Bherwi se. The
filters used in the liquid-using systemare not |limte em cal HEPA
filters. The ¥¥aR®PQrhsBOLLA ?ﬂeaﬂéabatpgﬁfﬁéﬁtlpd§§§¥gﬁ$§9§hnot limited to

HEPA filters, either. FIG 6 a_coati.n vel gpi i to

t he second enbodi n%h? BFoFﬁésﬂ'Pgsé‘ﬁ‘tlt?’/n\%gﬁt |c§‘%él%sﬁgﬁj\?ﬁ?%ﬁ{%€%g%
artitjon 35 divides_th i h C t r aR§RON ids 3%y iUHidd O
Poons a and*3%b’ sP}n§e§Eg§§80gfhlgp%ﬁ%% gécond a éﬁﬁiﬁ%ﬁﬁ%ﬁ?&B i's

"t he- second F oo 3B HRE FaRSEE s o e apent ybe brocessing units 33
(i.e., heat tregLyBRbpS¥gt @Mit DEV. The processing units of the
open type are units 33 including heat treatpent units.
- The spinner-type processing units are arranged in a row,
20 on one side of the second transport unit 32. The open-
type processing units 33 are arranged on the other side
of the second transport unit 32. The 6pen—type
processing units 33 are located between the first
transport unit 31 and the second transport unit 32.

25 The arrangement of the processing units will be

described in more detail, with reference to FIGS. 1, 2

and 3.



-5 located between the first and second transport units 31 and 32 ageggsegh,
as extension units EXT for transferring and receiving wafers Wto the arm
mechani snms 23 and 24. v In the second enbodi nent having these structural .,
“features, only the filter 11b3 | ocated above the 10 'devel oping unit DEV
provided in the second room 32b of the igcond transport unit 32 is a filter
that. can efficiently adsorb and renbve~¢hem cals fromair. The

coat i ng/ devel opi ng system 1 according to the first enbodi ment has a circuit
box 51, as is shown in 15 FIG. 4 and 5. The circuit box 51 is |ocated
above the open-typE Se&fedFiony FFGS s BRh G G FRHSYTQEE"Y usi ng

processing units (resist-coatin nit, COT gnd vel Qpi.n ni,t DEV). The box
51 contai ns ANHE| épgdaé‘fjr Eg‘let dﬁ%&:i&.p%ﬁ‘tné& c?gf?’t'hf?l%@%ui C%a are a
main 20 controller ELC, vari.qus _contrqllers

s : o i
and t he |i keSPFRBeRaEYPE RS @FeE/afrcaé\rgterdo:\é{sl%eh%yg%\r@;edlsItigfs?yﬁa(g'c%itch

[ turn. coniols ! be ALRRGANTLAL. (A AV 20 ad VA s Processi ng

units, a tou a not shown), 25 The circulit box 51 is a
conpongnt whighsgenerales heale Wid R 1QRRS Pridiesshigy el Jwist be
posi tin%ned sgigﬁgt Iit ﬁg\ gét It \S@ner at’es ?rjay i nfl E?nce any ot her 3 SEP

Zpp~ _ 18 _ ¢copReuaNh@hddtl @ Andiasuidiey) Hafcarddityed riqui t box 51 is
| ocated as far as possible fromthe regi ons where |liquids, such as the

resist and theydev@hr@neial A wir ethadintatnet frite dfl (ol usiitgs processi ng
units, 5 such as the resist-coating unit Cot and the devel opi ng unit DEV.

Further, therqia.c@ tishex gkt isaldlyacsst f sonalbovei deher davy s hbwigiqigtipr ocessi ng
units, but not right above any one of these units. In the |iquid-using
processi ng ugiolat,ingysleste licp iy faysteeh oh, wad eriewydvn tam sthe ciikshperature
control is being perfornmed on the wafers W Hence, a change in the
tenpet@at ure diranspaimy uWitny3¥esand ihlesbrafekng thaaEangenant #f the
resist forned on the wafer Wby using the resjist as a nmask, even if the
tenperat ure Hhempr-t¥oemrecesHiag Wik $4he circuit box 51, which

ni T QO and the e i BREETBESSUDEERof 1P ot  BBBVEPENELUREL COT or
Goner at ed by RIRSHRRLES $RbES et o ehaTPor FP AR I TS ST IRt of the
ggrsn! zgnhzc[nép;%g%’ig ‘%2{] géild?gbfahga%%@%gi‘?ﬁe&gﬁ: g%??fgg%(y%%k?égl ocat ed

[ aut d3usi ng D EvBoRRBERRET BUpk bhRiAg nlREe O s el oping.
unit DEV), gr‘kgjo%%%:nﬁaﬁnigeEQ@éoﬁ} genepat extBasdby wALtuprTes the form ng

or - 3 SE 9 devel opnent of the resist. Since the box 51 is
located far apQye-i88nPRENuAYRE pOOCEISBNTaHdi tooB3waliersher mal

interference takes place between the circuit box 51 and the open-type
processing unpks 8Bignment unit ALIM aligns wafers W, placing them
at desired positions. The adhesion unit AD renders.
20 each wafer W hydrophobic so that resist coated on the
wafer W may be fixed well. The pre-baking units
PREBAKE heat to wafers W before the wafers W are
exposed to light. The post-baking units POBAKE heat
the wafers W after the wafers W have been exposed to
25 light. The extension unit EXT transfers wafers W

between the first transport unit 31 and the second

transport unit 32.



-5 Needless to say, the circuit box 51 may be provided above the_fé (rgig
transport unit 31 or the second transport unit 32, though it is pr r%@ﬁe
that the box 51 be provided above the open-type processing units 33. 10 The
-sequence of the processes carried out_in %he_'coati ng/ devel opi ng system 1

wi || be explained below. First, the Sub-&f m Trechani sm 21 of the cassette
station 10 has an access to one of the cassettes CR placed on the cassette
table 20. The sub-arm nechanismib 21 aws waf, fr gassette CR
whi ch has yet to B‘é‘epr"g‘ze@gw "I*Wetiuf)gfil’me gﬁgﬁgém\éé'fa?\?g%%&s t he waf er
Wto the first arm mechani sm 22 proyided. at I EShobkansadel-sui t 31 of
t he process EXTCPLNn apfl opfReg Y g%gngéﬁén%gﬁfgzb%DSes inthe Y direction
and 20 Z direction _(vertdcal_di ' angh-ar 1 beg tle awafdle Wto the

al i gnment unf f{fﬁﬁl(t"f’ﬁell? iaqus"? %%ﬁné%rggﬁgﬁ%h %% rotates in the direction of
arrow 8, transterf £DbaxiAg @hiigRTPREBAKE ,{ pdsitd I n the

al i gnnent uni w%fﬁdgﬁ4i§3é§%§%v§¥s 25 ceﬁtered and oriented. The first arm
mechank sm 22 /o3a6ig/ G {18 ¥R Whaoauhke iahl gmIRnBONK L Ifrdtesd i st
arm nmethani sm ves in the Y direction and ~ SEP 2004 - 20 Z
direction (vefddcsa] widteckéDativelgnbfighr itegpere twafesr, \Wientloadtedidhesi on
unit AD. In the adhesion unit AD, the wafer Wis rendered hydrophobic. The
first arm meghanisen R&ghisansteagest he Thafrea lWis tenferenmesnakdite of the
pre-baking units PREBAKE. In the unit PREBAKE the wafer Wi.s pre-baked. The
arm nechani smirdid ¢ r psnst kesebiperedficedw from t he pre-baki ng unit PREBAKE
into a prescribed one of the cooling units COL. In the cooling pnit the
wafer Wis cool ed ThelBeaopdedadethiind 3 EmReRINEDT 29 FNexaipPES 23C,

at which the wafer Wshoul d be mai ntai ned before subj cty 1O _m

resi stiocoat i nrovidedt hn threserens dFAMPRIF tHE Hrediet X

tenperature, the first arm nmechani sm 22 draws the fer r the °
cool i ng unit EEharhemfedRafiEdm?Z Gy RS ’trhetné%(}tlgn‘g}%énéﬁ#{‘ % and
inserting the wafer Winto the extension uni : tengion unit
EXT, the waf eFobRFe bF‘aE%‘& 65 ltoa{bl%Ps%rcglyﬁg(ga?%@er%éﬁrg&mf er Wis

transported fromthe 20,extensio i i 8 Oa fdier 56 OPHe t ERDEROLONUNI t
32. More prec?§g$9?l§We2§hHF?§¥; qgég%ggﬁgﬁ, openi ng that wafer port 41 of

the unit EXT whigh_gpp ( {A@nsRoE t coni 4nd2trdhefeesoaddar m
mechani sm 23 prgiggg %ﬁﬁfﬁ%ﬂgéégn traﬁgfer unit 32 draws the 25 wafer W

fromt uni t Eél' %%OwwféfyaWMﬁd”aﬂ@rfréﬁ-tﬁbeﬂhitheashumEehaAZSms

cl osed-> As meftroned above, two shutters 42 are provided
24, as is jillustrated in FIGS. 1 and 4. The third arm
mechanism 24 transfers and~receives wafers W to and
from the second arm mechanism 23 and moves waﬁers W
into and from the developing unit DEV.

20 As shown in FIG. 4, each processing unit has two

.wafer ports 41 at the opposing sides, respectively.
Wafers W can therefore be inserted into and removed

into each processing unit through either wafer port 41.

Each wafer ports 41 can be closed and opened by driving

25 a shutter 42 by drive means (not shown). The extension

unit EXT, for example, has two wafer ports -41 made in

the opposing sides and two shutters 42 for glosing and



.- 3 SEP 200 - 21 for closing and opening the two wafer ports 4l_gq%@ @ﬂ*
t he opposing sides of the extension unit EXT. .These shutters 42 camnm b

di spensed with, if. the pressure in the second transfer unit 32 is

~mai ntai ned higher than the pressure in the first transfer unit 31, thereby
preventing foreign matters (e. g., particles) fromentering the second
transport unit 32 fromthe first tramspd®t unit 32. Thereafter, the second
arm nechani sm 23 transfers 10 the wafer Wto the resist-coating unit COT.
In the resist-coating unit COI, a resist is coated on the surface of the
waf er W Theopentnd &hm pechsniddm 23 draws the wafer W now coated with the
resist, fromthe resist-coating unit 15 COT, and inserts the maé r Winto
the extensi on uni ThextnigufrceTiegtian ¥ nitemRerahee2 JFave ?ﬁe waf er W
fromthe extension unit EXT. The first, grm chanésn122 an§§ein the Y

di rection anRigkypr 68EiSGHT e Cdnsfe MG TIP IHL WL S WY 4P PTe5Tr i bed one of

t he pre-baking 20 units PREBAKE. Then,_the fir r i 22 inserts
the wafer W PRPETEkd Sy (&% isrhsc’d"rﬁr'e-%a&’i"ﬁ%d ﬁ*ffﬁﬁﬁé{ﬁ ?glé pr e- baki ng
unit PREBAKE, the wafer W.is heat fo e | be i t

pr edet &r ni ne@ Fé‘ﬁ’b‘é‘r‘éﬁ lﬂe&}'tﬁn,lsf"brﬁ"ceiﬁ(aah%ﬁl 2‘:'}9%[0]8%.% ReSF %gugo?%gnt 25 is

t hereby evaporated .fro e i r he first arm
mechani sm ZZWE\%”I%%][E&I{ Sﬁ‘?%nﬁ)a{ﬁg %E%igﬁ%wﬁﬁ%SElo 15 the

pre-baki ng uny;t. PRE iNSELL Satdersadeve aféhe wxtenahanfebmani ng
uni t EXTCOL.%%¥%: egégﬁgﬁgﬁén cooli%g unit EXTCOL, the wafer Wis cooled to

a predet erm nggd, @tay o ®f and OBR eXanMREesuB4&rmatenhanhsmh@swaber W
shoul d be exposed to light in the peripheral portion exposure apparatus

provi ded in thed nterdeseiseehé onid@ct Noxt oft herbir 81 tentreohfiaksm 22
provided in the first transport unit 31 draws the wafer Wfromthe
extensgigon cogd Al initbéFEEh ehd fiansferm maehaaism W2t 0ft k&Ssub-arm
mechani sm 25 provided in the interface section 12. The sub-arm nmechani sm 25
inserts the Sfed¥istatibe pérapethe- peferoftabrpodirE &HFHNAL @< (not

shown) provided outside the interface section 12. In the ﬁ%rL heral - portion
exposur e appasategposheenwapprratiss (nes E@PMﬁHeP&PVﬁ@F5i8 5%%%%& %o

| ight. The sub-arm mechani sm 25 draws the wafer Wfrom 20 t he
peri pheral - posy$bemekposure apparatus and .transfers the same onto the

ettty b uar a6 w4 Eiste 1 T M At el o
oxt or bF  exposline d3firali? ARG ware AN Frora Aot cBRA S S gh Sna S hen
?ﬁ\éed back Ontsgagggnmqfoc?r ptr%tc):le%:s a1 48 S uliprin deeha %’?cﬂﬁ.cﬂf%@ded in
' Four dust filters 10b, 11bl, 11b2 and 12b are attached
to the bottoms of the chambers 10a, llal, ila2 and 12a,
res‘pectiv.ely. An air'conditiobner 37 is provic_:led .'
20 outside the coating/developing 'sjrstem 1 and connected
thereto by a pipe 39. Air is supplied from the air
conditioner 37 through the pipe 39 into the air supply
chambers 10a, llal, 1la2 and 12a. Clean air is
supplied in down-flow fashion, from the chamber 10a
25 into the cassette section 10, from the chambers llal

and 1la2 into the process section 11, and from the

chamber 12a intb the interface section 12. The air



-interface section 12 transfers the wafer Wfromthe - 3 SEP ZOQ%EPZZg&
wafer table to the first transport unit 31. The first arm nechani sm
provided in the unit 31 inserts the wafer Winto a prescribed one of the

- post baki ng units POBAKE. In the post-baking unit the wafer 5 Wis baked for
a predetermned tinme. The wafer Wthus post-baked is inserted one of the
cooling units COL by the first arm necham sM 22. In the cooli ng unit the
wafer Wis cooled to nornal tenperature. The wafer Wis then inserted into
the extension 10 unit EXT. The second arm nmechanj sm 23 provided [n the
second transpbowing doynwhrds RIFSSRIERTWIR el ERtRARYEASENIE EXT and
transfers the sane to the third arm nmechani sm 24 provj ded |n tre second

transport unit 19WerTmanrthiqf tdion St sm 1 pakeYt sThReWaf EH°W 15 into

t he devel oping unit DEV. In the devel opi ng unit he.wafer Wis placed
on a spi nni n§XeRudhe AYFRRRM cﬂpi%%‘bﬁ’lﬁt?%neﬁt‘ga‘éigl%/%ﬁguﬁ?f’B?ﬁ?lento t he
wafer Wby, for exanple, spray nethod,.thereb evel opj resi st forned
on the 20 sui"‘fo‘&c Od:fr@c’t“hepﬁla?ré%/ Wsﬁerpi%s?ﬂ%egixfgtfgjﬁgi gﬂgp%)??ed to the

waf er in the devel opi ' e Lnget he devel opi ng sol ution of the
waf er \é‘% Thef8 éﬁor{%%g%ﬁ%%r%néecﬁg%s?ﬁsm. provided in the second
fransport unit 32 gf aype t86a8haraUVELBEIRE Lherdavel ophagauR t DEV and
transfers the samg to the second arm mechani sin 23. ' The second arm

mechani sm 23 'a?x%géﬁoﬁ&e y¢f 8Ep MY i 88 0al beigKbEBRROAI MNELPEXY. chamb8r SEP
~9pp~ - 24 he ti1rst arm nmechani sm 22 provided in the first transport unit

31 noves the \wafer; suktod 4P6vextResseoondi trEXFpand unier82,the sane into

a predeterm ned one w of the post-backing units POBAKE. |In-the post-baking

5 unit POBAKERedie: vebtiNgi anheacott had depedspingedniitnBE:,, ator exanpl e,
100C. The resist, which has swollen during the devel opi ng process, is

t her ey har defigfhe betbowngatesithtaninto thenedal supplyosheabgiredilon -of the

post baking, the first arm 10 nechani sm 22 provided in the -first transport

unit 31, takesoddreedadbovey thenfiks tpssangarrig uditt 3POBRRECRSR XEErts the

wafer Winto a predeterm ned one of the cooling units COL. |n.the cooling
uni t C00, thepwedessimgsunhss édolldacdydidondieate iF&aG e L”F‘H‘é"szsi'rst arm

15 nechani sm 22 transfers the fer Wthus . cqool.ed,to t ub-. chani sm
21 provi ded aEhe HRreasyEet énstafi & aﬂ?.erTa'é' uB-Sa SRS Elﬁad;‘%&{rﬁserts

the wafer Winto one of the cassette-hol,din r es jded :.n a cassette
CR that is plBea BRet RESSSELE: £& Ecg‘ﬁ &5 @%ﬁéi g%{eqn%\aeﬁ’e%lfguch as

dust, nmay ent t he rocess stati I :nal

appar dtSuZ thrﬁ:‘@ stﬁéwg‘ﬁffe%fr&“ettg‘gc%%ocr]?]rﬁ.tq@vr{e%rfe(ﬁlg? anze)nﬁgft%g{eeso

enters the process $Latiantludile Wil |ifUndIQARHNA Nenid restr tiranspor
0

unit 31. It i&%h I npossi ble for the foreign matter to.nove to the
second transpg § cHNih £32 M G d RSRIrSSF b dnssyddie tied egralidpaars and into
h

t he resist-coaﬁlng URit GOr and the - 3 SEP 200 - 2S
units 31 and 32. This prevents contaminators, such as
particles, from entering the processing units using’
20 liquid, through the extension unit EXT.

In any process of applying a liquid to wafers
particularly the process of developing wafers W, it is
important to prevent chemicals contained in the
atmosphere, such as alkaline substances (e.g., ammonia

25 gas, émine gas and the like), from adsorbing to the

surfaces of wafers W. In view of this, the filter 11b2

for cleaning air before introducing it into the second



-devel oping unit DEV. Foreign matter will not stick or will scarcelyd SEPCK04
to the wafer Wbhefore or while a resist is coated or devel oped on the wafer
W This minimze a decrease in the yield.of the manufacture of 5

- sem conduct or devices. The second transport unit 32 is dust-tight enough to
prevent foreign matter, such as dust,_frpgmentering it or to mnimze the
possibility that the foreign matter enter it. Hence, foreign nmatter wll
not stick 10 or will scarcely stick to the wafer Wbefore or while a resi st

is coated or _devel oped on .t fer kDI OLZ| r i ield
of the manuf &msgdg’%— s‘g}ﬁ%rﬁd%&;rtﬁévﬁgg.%Alslggﬁgm%%i%ﬁ%%%%ngg,uh{lﬁgyspace
in the second 15 tr by 3 y Vi b rets it | into .
to two roons :%2%'dngfb?gg%ﬁq'hﬁe%@ecgosnggaﬁggtt%hgqggrn% lr?gzihgﬁifg%leglglgﬁd 24 may
be provided iyyddig fixetoriity S&Q&ﬂﬂcé@eﬁﬁra%aa%? 32eh mespeetievdloal The

| owest two ofathe open-type processing units 33 (i.e.~, heat 20 treatnent
system) | ocatgppet vped t NeLBA T 511 88d)secegdcbharspar,t the oxhdk and 32 may
be used as extension units EXT for transferring and receiving wafers Wto
the ar g nechanilyer2316d 2¥bl | andhe2bi axe amdldeamd isvexpainsdves descri bed
25 above, the extension units EXT are selected fromthe | owest ones of the
open-type praouidssdrg, Ladls 88 HEPR. filkeetrstr eStheems syt ¢iPA |fiditeas sone
of the - 3 SEP 2t14 - 26 processing units 33 located at the second stage
or the thirdslgme €0.xedubeghbst sizagendnmanvd agday ing casdhSforFhdits |
EXT. FIG 7 is a plan view of a resist-processing 5 apparatus according to
a third enbodiystemot-the . invention. As shown in FIG 7, the interface

section 12 is provided at the outer, side of_ the first transport .unit 31 and
opposes the open-tQfecprssessthg dhiliters l(quclltﬂot?%ga'h%aﬁl? FeH Rt units).

Narmely, the third 10.. embodigent dif in th it the, i f
Sacti 0 15 roheRhgali HEPRARAIEBESnd Metheaitha CHaTigd St SR Ldhgy f ace
tati 11 i | ted bet t t t i i f
Seation 12. TROVRESERi £5. HoBas REnCLE S e ulke T joked M BTTSCE
t hanj 12 2 i in the tion 12.
he arm mechaens 198 IRferoEnd feahbdctitsdy (st Migedsg, Soc | on

The arm mechafi'a can tenporari d wafers Win the course

-of . transferring %qi\f\gak?res l\yﬁ&t&%@e&gggﬁnﬁdegp@s%@tappar atus and
. in :

the process station sho the interface section 12

| ncorpor ates g, pethBREr BysRek laxe WEINE appat Alach 2Bries} giedid 0 appl y
light to the peripheral portion of a wafer W FIG 8 is a plan view of a

resi styprocesghggipnpaial usAFEAHMY ¢P and orypéd Embolie nkbqubd-wsing 25

i nvention. The fourth enbodiment is characterized in that the second arm
mechani sm 223s¢iktbar anky @nlttearsarof necdiane s e 2Be ubedthe k@@dtfirst to third
enbodi ment s. - 3 SEP 2004 - 27 The second arm mechanism 223 is

substanti al | ytirdemtieral siys tstm.uctires t olange f apdte¥PANEERAaRLLRES2 provi ded

need not be used in the heat treatment system, too.
'i‘he coating/developing system 1 can therefo‘re be made
20 small at lower cost than otherwise. The filters used
in the liquid-using system are not limited to chemical
HEPA filters. The filters used in the heat treatment
system are not limited to HEPA filters, either.
FIG. 6 a coating/deveioping system according
25 to the second embodiment of the present invention.
As shown in FIG. 6, a partition 35 divides the space in

the second transport unit 32 into to rooms 32a and 32b.



.in the first transport unit 31, and can nove in Y direction. 5 The3 SEP 2004
resi st-processi ng apparatus according to any enbodi nent, described above,
is designed to process sem conductor wafers: Nonethel ess, the present

*invention can be applied to a resist-processing apparatus that is designed
to process objects of any 10 other type,lBuch as gl ass substrates for use
in LCDs. Addi ti onal advantages and nodifications wll readily occurs to
those skilled in the art. Therefore, the invention in its broader aspects

is not linmitaggt Eegggdsg%j fieehdetiain s2 andls rppoeseadatnvehentiddisfent s 15
shown and deScribed herein. Accordingly, various nodifications may be nade
wi t hout depatbbRg 3REOMAME tha itixd scopeechanhemgdhedsl pravdfedvdiconcept
as defined by the appended clains and their equivalents. ' 8 SEP 2004 28
dains: 1. Athesisslcaiidarssi MPmpparle usocespr t¥Pngf $hg epedetiy®Ssection
with reference to which a plurality of substrates are inserted or taken
out, al ong wbwbdﬁﬁsﬂngéunitsFﬂiweziey:ohePFr§FeBF8@@§sFﬁ§tﬁﬂwts, arr anged
adj acent to the cassette section, and configured tggproces 3 sybstyate; a
secondspr ocedsicagasthihetwaemrighel BiFateAndt 8°FRBIAFEFPE T VO, “and 10

Che it proudseihumitesd o | S5EORE HPRCURATC SR ISk QT TH e | rot -
(oea o e S edieTetE T ES Bhg BRI i gL enee
Second t ransport  ubit CRr SRBBRCA DS R A e O e oecss] ng
the 1ot probeRErREe anpReybbliRg  SRETe A B MRSt 1T Pranaport unit
and thﬁ)Seconge$éfg598&tuH@EthV provided in the seqond room 32b of
the second transport unit 32 is a filter that:éan ]
efficiently adsorb and remove chemicals from air.
The coating/developing system 1 according to the
first embodiment has a circuit box 51, as is shown in
15 FIGS. 4 and 5. The circuit box 51 is located above the
open-type processing units 33, not above the liquid-
using processing units (resist-coating unit COT and
developing unit DEV). The box 51 contains a printed
circuit board. Mounted on the circuit board are a main
20 controller E/C, various controllers M/C, a power-supply
circuit, and the like. The main controller E/C
controls the controllérs M/C, which in turn_¢¢ntrols
the arm mechanisms 22, 23 and 24, the various process-
ing units, a touch panel (not shown), and the likg.
25 The circuit box 51 is a component which generates

heat while operating. Thé'box 51 must be positioned sO

ﬁhat the heat it generates may influence any other



-20 a second arm nmechani sm provided for the second transport unit,=8ngEp
configured to |l oad and unl oad the substrate with reference to at | east one
of the first processing units and the second processing unit; a first
“filter section conmunicating with an upper portion of the first transport
unit; - 3 SEP Z0OQ~ 29 a second fil ter 1gectd on communi cating with an upper
portion of the second transport unit; a first air conditioner conmunicating
with the first filter section; a second air conditioner comunicating with

the second filhepnsfet k8Nl ittae @xhyedsiMNd. Ccamanue cathag wi¢hiboth the
first and second air conditions and further with | ower portions of the

first and seggpdsyragspeciated s faltd &5 quHgiblerfoonftihereedgionadj ust the
first and second air conditioners, so as'to control an inner pressure of
the second t{aBgRONY quilids ,t Guah ralsghfhe tieaistn dd | tinerdevebsper, of the
first transport unit. 2. An apparatus according to Claim1, further

conpri si ng: arélssbrbnbtamdﬁahqw51ﬁhanlmﬂ@&dwﬁ%&nglP¥@¢eé$enﬁnvnkh$ch S
configured to introduce clean air into the first processing units and the
first sranspeuthumist thendesist-smanng iyt Gekt#od ﬁh@lﬂ@"ﬁl%%ﬁd filter
el ement which is different fromthe first filter el epent_ and m%

confi gur ed t@numtﬁﬁdbceﬂﬂﬁ%ﬂﬁﬁmrthﬁuQ%¥¢%%%eE%ﬁd brbﬁe@%?ﬁa Rt and t he
second transport unit, sald(fecond filter el enent. ?gV|gg§ n Qeg& ﬁ£

function whi @® r&§%®%é?5ﬂ%%§s*?%n¥3f i apparat us
ZFSO{ gl Bg tsﬁﬁgq%ééna}zrm \c/\’p%;aclapotfh%%d &ﬁ{éé filter section allows the clean

In the liquid-using processing units, resist is
10 formed on wafers W while strict temperature control is
being performed on the wafers W. Hence, a change in
the temperature of a wafer W may result in changes in
the thickness of the resist formed on the wafer W by
using the resist as a mask, even if the temperature
15 change is small. . This is why the circuit box 51, which
generates heat while operating, is located far above
the resist-coating unit COT and the developing unit DEV,
but not right above tﬁe unit COT or the unit DEV.
Since the box 51 is so located, the influence the heat
20 generated by the box 51 imposes on the forming and.
development of the resist is minimized to enhancing
the yield of the manufacture of semlconductor devices.
As described above, the circuit box 51 is located
above the open-type processing units 33, not right
25 above the liquid-using processing units (i.e., resist-
coating unit COT and develéping unit DEV), and the heat

the box 51 generates hardly influences the forming or



.first processing units and the first transport unit; and said secong gEIP| 50'3{
section allows the clean air to be supplied into part of the second
processing unit and the second transport unit. 25 3 SEP 2D04 30 4. An
-apparatus according to Claim1, wherein:, said first processing units each
include a heat treatnment mechani sm whi ch Ccauses substantial thermal effects
to a substrate; and said second processing unit |ncludes a liquid treatnent

mechani sm s whi ch causes ubst ant i al er mal 0, te. 5.

An appar at usg SEE&P&WﬁgttGQO PFSM&%re.% RGP gt sec % %?oé§s§€§§£%ﬁr

opposes said firs ro sin its S anspo. bei n

| ocat ed bet wE&R ?&P %ﬁﬁzﬂﬁ%ﬁJgﬁﬁ?mffr %Qgﬁ gg?ggsggbnggtﬁgﬁgﬁé¥t unr?

10 6. An appar accol r di t h c n Ng X si on
S I N %)Iprqsféénﬂet&é'éﬁ EheCERRELSENBoRANS EXARA

unit, provrdé& processing units and | ocated between

the first and,se ;%Q§ el igg GRPELOERed to tenporarily hold the
substrate mhg#%t%ggghgftrate(%é transferred between the first arm nechani sm

and the second ar Rdsyy@shaph Ssay /- tA8 appaLatuboacEar diaggbeo C aim 1,
furthef conprising an interface arranged at a position away fromthe

cassette sectjfidi huduerinser sesti epahspogtcaniecBédorr tbennectabl e to
an external apparatus used for processing a 20 substrate. 8. An apparatus
accordi ng t o sdcina krdngpdet eobpr B2 nghangdl éét isnipredenebde that

provi ded above a region | ocated above at |east one of the cassette section

and the firsttha dmpdl hmipsevided abgV@ntbérmgaﬁﬂﬁxﬁeoﬂrGFﬁéﬁlpﬁan t hat
2s | ocated above said second processing unit.
units 33.

10 The sequence of the processes carried out in the
coating/developing system 1 will be explained.below. -
First, the sub-arm mechanism 21 of the cassette
station 10 has an access to one of the cassettes CR
placed on the cassette table 20. The sub-arm mechanism
15 21 draws a wafer W from the cassette CR, which has yet
to be processed. The sub-arm mechaaism 21 transfers
the wafer W to the first arm mechanism 22 provided at
' the first transport unit 31 of the process station 11.
The first arm mechanism 22 moves in the Y dlrectlon and
20 Z direction (vertical direction), transferring the
| wafer W to the alignment unit ALIM. The first arm
mechanism 22 rotates in the direction of arrow O,
transferring the wafer W into the alignment.ﬁnit ALIM.
In the alignment unit ALIM, the wafer W is
25 centered and oriented. The first arm mechanism 22

receives the wafer W from the alignment unit ALIM.

The first arm mechanism 22 moves in the Y direction and



.~ 3 S EP 2004 31 9. A resist-processing apparatus conpri sing: Q_Plﬁgab@ﬁy
of first processing units each being configured to process a substrate, a
second processing unit configured to process the substrate; a first

-transport unit arranged along the first processing units; a first arm
mechani sm provided for the first transptft wunit, and configured to | oad or
unl oad a substrate with reference to each of the first processing units; to
an external -transfer section for receiving and supplying a substrate to and
from an ext eznaliremdeat (et isecortirechspo) v GRARNSIESSKEANGd theom t he
external -transfer section to prevent nutual interferences of atnosphere,
sai d second wedespdt tinke ttheppsthemiomeunitshDe r ahBpbie &dﬂﬁsﬁﬁﬁr1the

first processing units being located is etmgegythe i%§t transport unit
and the secomdify dspdhe yrifer Jhdis SeRAAESHr AYAEORATPHR: provided for the

Cef orence o at | Gl BHESbiaTRENEERERLARodds SEATIRED it A R dbang
Compr 1 81 ng & XK & ATRSEEHI Siprob B08 For PRE i ke HEDE.
and transtor e MTYE P GG oPnd BHRRK B e BB RSN S gy ot s
mechanism 22 transfers the wafer W from the pre-baking
unit PREBAKE into a prescribed one of the éooling units
COL. 1In the cooling unit the wafer W is cooled to |
10 a predetermined temperature of, for example, 23°C,'at
which the wafer W should be maintained before subjectéﬁ
to resist-coating.
Wwhen the wafer W is cooled to the predetermined
temperature, the first arm mechanism 22 draws the wafer
15 W from the cooling unit COL. The mechanism 22 moves to
the extension unit EXT and inserting the wafer W into
the extension unit EXT. In the extension unit EXT, the
wafer W is placed-on the table SP.
Thereafter, the wafer W is transported from the
20 extension unit EXT into the second transport unit 32.
More precisely, the shutter 42 is opened, opening that
wafer port 41 of the unit EXT which opposes ;he second
transport unit 32. The second arm mechanism 23
provided in the second transfer unit 32 draws the
25 wafer W from the unit EXT through the wafer port 41.
Then,‘the shutter 42 is closed.

As mentioned above, two shutters 42 are provided



-11. An apparatus according to Caim9, wherein said external -trangfgp s
section includes at | east one of a cassette station and an interface
section. 12. An apparatus according to Claim9, wherein: s said first

“processing units each include a heat treatnent nmechani sm which causes

substantial thermal effects to a subsfrafg; and said second processing unit
includes a liquid treatnment mechani sm whi ch causes no substantial thermnal

effects to a substrate. erein,

10 13. An, t di Lali .
sai d second FUCEPFENUNRE oﬁ@%@éggggﬁg g%P?%%SEEnggk%gqhﬁhg?%\ﬁ h said
dt t it | t ed id.fi . i jt d
25 d second (msopes ipt SEdas “aR “kBBaPARBLS 1ok B BEG Mt 12 AV,
conpri si ng: Isﬁ?@#s%%%4%|r]c:__%€elrgge8§_g§§n%lgmt 1N gAt 339 Wi By JReT por ti on

of the first Seco ef séctfion co nicating with an

upper por tionof LBe.s8ceRdnLEaRSARL Al lis Raliiiielindd IGaN iamar
communi cati ng Wt e frrst Ifter section; 20 a second alr conditioner

communiLat i “gtg{\étéré% $8CoRdthi! ek s¥e s fean wiiAUSE, pdtdrelpmmuni cating
with both the first ana second air conditioners and further with | ower

portions of f'fé@.eﬁegngegg&@ibhaﬁ&wtl‘etrsur(id.@,.,amiarti—cl’.bsSEFfﬂﬁﬂ 33 a
controller cohfigured fo adjust the first and second air conditioners, so

as to control eAfler ARG’ theesedbadoft dams pwetonthity Ak ploram titie frsfe hi gher
than an inner pressure of the first transport unit. s 15. An apparatus
according to €rahspdrtf untitel32conprising: a first filter section having a
first filter elenment which is configured to introduce clean air into the -
first processing uThexremfitethe tha steconmspon tme@ranisRo?d SERBRESFSI ter
section having a second filter element which is different fromthe first
filterlel enenthensraflehcM it ddvef iGRFIEE 1P MRDAREE F&4n ai? nﬁlﬁo the to
second processing unit and the second transport unit iaidose Rod filter
el enent havi ngesisfedaddintudtioF4Tr 7 fg BF Kar PR stbstahces from

A surface of the wafer W. C
The second arm mechanism 23 draws the wafer W, qow

coated with the resist, from the resist-coating unit

15 COT and inserts the wafer W into the extension unit EXT
again. The first arm mechanism 22 draws the wafer W
from the extension unit EXT. The first arm mechanism
22 moves in the Y direction and 2 direction, transfer-
ring the wafer W to a prescribed one of the p;e—baking

20 units PREBAKE. Then, the first arm mechani;m 22
inserts the wafer W into the prescribed pre-baking unit
PREBAKE. 1In the pre—béking unit PREBAKE, thelwafer W
is heated for a prescribed time at a predetefmined
temperature of, for example, 100°C. Residual solvent

25 is thereby evaporated from the resist coated on the
wafer W.

The first arm mechanism 22 draws the wafer W from



-16. An apparatus according to daim9, further conprising an extegs¢gh !
unit, provided in each of the first processing units and | ocated betmegw
the first and is second transport units, configured to tenporarily hold the
“substrate when the substrate is transferypd between the first arm nechani sm
and the second arm nechanism 17. An apparatus according to Claim9,

further conprising an electronic 20 control unit provided above a region

I ted ab t_| t f th t ' h j t
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may be tempox

before it is transferred to the external exposure

apparatus.

In the external exposure apparatus, the wafer W is
25 exposed to light and then moved back onto the wafer
table., Then, the sub-arm mechanism 25 provided in the

interface section 12 transfers the wafer W from the
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The first arm mechanlsm 22 provided in the unit 31
inserts the wafer W into a prescribed one of the post-
baking units POBAKE. In the post-baking unit the wafer

5 W is baked for a predetermined time. The wafer W thus
post-baked is inserted one of the cooling units COL by
the first arm mechanism 22. In the cooling unit the
wafer W is cooled to normal temperature.

The wafer W is then inserted into the extension

10 unit EXT. The second. arm mechanism 23 provided in-the
second transport unit 32 draws the wafer W from the
extension unit EXT and transfers the same to the third
arm mechanism 24 provided in the second transport unit
32. The third arm mechanism 24 inserts the wafer W

15 into the developing unit DEV.

In the developing unit DEV, the wafer W is placed
on a spinning chuck. A developing solution is applied'
uniformly onto the wafer W by, for example, spray
method, thereby developing the resist formed on the

20 surface of the wafer W. A rinsing solution is applied
to the wafer W. in the developing unit.DEV, iemoving the
developing solution of the wafer W.

Thereafter, the third arm mechanism 24 provided
in the second transport unit 32 draws the wafer W from

25 the developing unit DEV and transfers the same to the
second arm mechanism 23. vThe second arm mechanism 23

inserts the wafer W into the extension unit EXT.
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The first arm mechanism 22 provided in the first
transport unit 31 moves the wafer out of the extension
unit EXT and inserts the same into a predetermined one
of the post-backing units POBAKE. In the post-baking
5 unit POBAKE, the wafer W is heated for a prescribed
time at, for example, 100°C. The resist, which has
swollen during the developing process, is thereby
hardened, becoming resistant to chemicals.
Upon completion of the posé baking, the first arm
10 mechanism 22 provided in the first transport unit 31
takes the wafer W from the post-baking unit POBAKE an&
inserts the wafer W into a predetermined one of the
cooling units COL. In the cooling unit COO, the wafer
W is then cooled to normal temperature. The first arm
15 mechanism 22 transfers the wafer W thus cooled to
the sub-arm mechanism 21 provided at the cassette
station 10. The sub-arm mechanism 21 inserts the wafer
W into one of the cassette-holding grooves proyided in
a cassette CR that is placed on the cassette table 20.
20 Foreign matter, such as dust, may enter the
process station 11 from the external exposure apparatus
through the interface section 12. Even if ﬁoreign
matter so enters the process station 1ll, it w}ll not
go beyond the first transport unit 31. It is next to

25 impossible for the foreign matter to move to the second
transport unit 32 which inserts and draws the wafer W

from and into the resist-coating unit COT and the
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The second transport unit 32 is dust-tight enough
to prevent foreign matter, such as dust, from entering
it or to minimize the possibility that the fofeign
matter enter it. Hence, foreign matter wiil not stick
10 or will scarcely stick to the wafer W before or whiie
a resist is coated or developed on the wafer W, | -
minimizing a decrease in the yield of the manufacture
of semiconductor devices. |
As shown in FIG. 6, the space in the second
15 transport unit 32 may be divided by a partition 35 into .
to two rooms 32a and 32b. The second and third arm
mechanisms 23 and 24 may be provided in the first and
second rooms 32a and 32b, respectivelj. The lowest
two of the open-type processing units 33 (i.e;, heat
20 treatment system) located between the first and second
transport units 31 and 32 may be used as extension
units EXT for transferring and receiving wafers W to
the arm mechanisms 23 and 24.
In the first and second embodiments described
25 above, the extension units EXT are selected from the

lowest ones of the open-type processing units 33 (i.e..

heat treatment system). Instead, some of the
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U& ()-%-10% U& () p1g. 7 is a plan view of a resist-processing
5 apparatus according to a third embodiment of the
invention. As shown in FIG. 7, the interface section
12 is provided at the outer side of the first transport
" unit 31 and opposes the open-type processing units 33
(including heat treatment units). Namely,'the third
10 . " embodiment differs in the position of the interfacg. )
section 12 from the‘first and second embodiment, in
which the process station 11 is located between the
cassette station 10 and the interface sectién 12.
In the third embodiment, a plurality of arm mechanisms,
15 or two arm mechanisms 125 and 126 are provided in the
interface sectioh 12. The arm mechanisms 125 and 126
can temporarily hold wafers W in the course of
transferring the wafers W between the external exposure
apparatus ‘and the process station 1l. As sthn in
20 FIG. 7, the interface section 12 incorporaﬁes a
peripheral-portion exposure apparatus 28 designed to
apply light to the peripheral portion of a wafer W;
FIG. 8 is a plan view of a resist-processing
apparatus according to a fourth embodiment of.this
25 invention. The fourth embodiment is characterized in

that the second arm mechanism 223 differs from the arm

mechanism 23 used in the first to third embodiments.
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in structure to the first arm mechanism 22 provided
in the first transport unit 31, and can move in Y
direction.

5 The resist-processing apparatus according to any
embodiment, described above, is designed to process
semiconductor wafers. Nonetheless, the present
invention cén be applied to a resist—processiﬁg
apparatus that is designed to process objeéts of any

10 other type, such as glass substrates for use in LCDé.'
Additional advantages and modifications will
readily occurs to those skilled in the art. Therefore,
the invention in its broader aspects is not‘limited to
the specific details and representative embodiments
15 shown and described herein. Accordingly, various
modifications may be made withogt departing from the

spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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a plurality of first processing units, arranged adjacent to the cassette

section, and configured to process a substrate;

a second processing unit, arranged adjacent to the cassette section, and

10 configured to process the substrate;

a first transport unit arranged along the first processing units;

a first arm mechanism, provided for the first transport unit, and
configured to load or unload a substrate with reference to each of the first
processing units, and to transport the substrate between the cassette section

15 and each of the first processing units;

a second transport unit arranged along both the first and second
processing units, said second transport unit opposing the first transport unit,
with the first processing units being located between the first transport unit and
the second transport unit;

20 a second arm mechanism, provided for the second transport unit, and
configured to load and unload the substrate with reference to at least one of the
first processing units and the second processing unit;

a first filter section communicating with an upper portion of the first

transport unit;
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as to control an inner pressure of the second transport unit to be higher than an

10 inner pressure of the first transport unit.

2, An apparatus according to Claim 1, further comprising:
a first filter section having a first filter element which is configured to
introduce clean air into the first processing units and the first transport unit; and
15 a second filter section having a second filter element which is different
from the first filter element and which is configured to introduce clean air into the
second processing unit and the second transport unit, said second filter element

having a chemical function which removes alkaline substances from air.

20 3. An apparatus according to Claim 2, wherein:
said first filter section allows the clean air to be supplied into part of the
first processing units and the first transport unit; and
said second filter section allows the clean air to be supplied into part of
the second processing unit and the second transport unit.

25
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5 which causes no substantial thermal effects to a substrate.

5. An apparatus according to Claim 1, wherein said second processing unit
opposes said first processing units, with said second transport only being
located between said first processing units and said second transport unit.

10
6. An apparatus according to Claim 1, further comprising an extension unit,
provided in each of the first processing units and located between the first and
second transport units, configured to temporarily hold the substrate when the
substrate is transferred between the first arm mechanism and the second arm

15  mechanism.

7. An apparatus according to Claim 1, further comprising an interface
arranged at a position away from the cassette section, said interface section
being connected or connectable to an external apparatus used for processing a

20 substrate.

8. An apparatus according to Claim 1, further comprising an electronic
control unit provided above a region located above at least one of the cassette
section and the first transport units, said region being a region other than that

25 located above said second processing unit.
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a plurality of first processing units each being configured to process a

substrate;
5 a second processing unit configured to process the substrate;,

a first transport unit arranged along the first processing units;

a first arm mechanism, provided for the first transport unit, and
configured to load or unload a substrate with reference to each of the first
processing units;

10 an external-transfer section for receiving and supplying a substrate to
and from an external apparatus;

a second transport unit isolated from the external-transfer section to
prevent mutual interferences of atmosphere, said second transport unit
opposing the first transport unit, with the first processing units being located

15 between the first transport unit and the second transport unit; and
a second arm mechanism, provided for the second transport unit, and

configured to load and unload the substrate with reference to at least one of the

first processing units and the second processing unit.

20 10.  An apparatus according to Claim 9, further comprising a third arm
mechanism provided for the external-transfer section, and configured to receive
a substrate from the external apparatus and transfer the substrate to the

external apparatus.
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12.  An apparatus according to Claim 9, wherein:
5 said first processing units each include a heat treatment mechanism
which causes substantial thermal effects to a substrate; and
said second processing unit includes a liquid treatment mechanism

which causes no substantial thermal effects to a substrate.

10 13.  Anapparatus according to Claim 9, wherein, said second processing unit
opposes said first processing units, with said second transport unit is located

between said first processing units and said second transport unit.

14. An apparatus according to Claim 9, further comprising:
15 a first filter section communicating with an upper portion of the first
transport unit;
a second filter section communicating with an upper portion of the
second transport unit;
a first air conditioner communicating with the first filter section;
20 a second air conditioner communicating with the second filter section:;
an exhaust port communicating with both the first and second air
conditioners and further with lower portions of first and second transport units,

and
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a second filter section having a second filter element which is different
from the first filter element and which is configured to introduce clean air into the
10 second processing unit and the second transport unit, said second filter element

having a chemical function for removing alkaline substances from air.

16.  An apparatus according to Claim 9, further comprising an extension unit,

provided in each of the first processing units and located between the first and
15 second transport units, configured to temporarily hold the substrate when the

substrate is transferred between the first arm mechanism and the second arm

mechanism.

17.  An apparatus according to Claim 9, further comprising an electronic
20 control unit provided above a region located above at least one of the cassette
section and the first transport units, said region being a region other than that

located above said second processing unit.



