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TI TLE OF THE'INVENTICN TREATMENT APPARATUS, T THOD, AND

| MPURI TY p REMOVI NG APPARATUS A~ ND OF THE
I NVENTIGN 5 The p#esent invention relates to a treatnent

apparatus for subjecting a substrate, such as a ' sem conduct or
wafer, to specific treatnents in given - 1 spaces, a treatnent nethod,
and an inpurity renoving 1 apparatus adapted for use with the
treatment apparatus. 10 In a photoresist treatnment process of a
sem - conduct or manufacturing nethod, for exanple, a resist
filmis formed by applying a resisTIngtQE THE ANUENTIGN ~ substrate,
such as a sem conduct or waf gR% red to sinply as
"waf er"), ‘and the %%EFFEFeAPE' %US: TE%S%‘EHTt HEEHSP\!eﬁNBaFMEPﬁnEHd
devel oped with a agent. Conventionally, this series of
s car RPHAVENE SEBARRRDE - -

treatnments is car of a coating/ devel opi ng
apparatus in which individual tr I rranged

i ntensively and systemati zed. %WUND %M#&W@‘gtl ng/ devel opi ng
apparatus - o Co”p&haegm%s%'nlér ﬁhk}e%t& %%%%@t t'é”' [ trehll thghe

treatnent units includ rmnt
sh§t a reS|st
s
unﬁ P f or

adhesi on treatnen%§£§£at r@gkhgggggcgége Qf Eﬂgt as

treatnment for app resi st, earTRreat i

keepi ng the exposgdnstBakihatsr aferé u%l?gfg ?gépgﬁéﬁtﬁgn% ghﬁeglven

tenperature, and a evel opin evel opi ng t e exposed
substrate spaces, a treatment method, and an impurity removing

apparatus adapted for use with the treatment apparatus.

10 In a photoresist treatment process of a semi-
conductor manufacturing method, for'exémple, a resist
film is formed by applying a resist to the surface of a-
substrate,.such és a semiconductor wafer (hereinafter
referred to simply as "wafer"), and the substrate is

15 exposed to a given patterh and developed with a
developing agent. Conventionally, this series of
treatments is carried out by means of a coating/
developing apparatus in which individual treatment
units are arranged intensively and systematized.

20 Usually, the coating/developing apéaratus
comprises a plurality of treatment units. These
treatment units include, for example, a treatment unit
for an adhesion treatment for improving the grab of.the
resist, a resist treatment for applying the resist, a

25 heat-treatment unit for keeping the exposed substrate
in an atmosphere of a given temperature, and a

developing unit for developing the exposed substrate



-2- wi th the devel oping agent. The substrate or wafer is

| oaded into or unl oaded fromthese individual treatnent units for
specific treatnents by neans of a trans- portation mechani smsuch as
a transfer arm 5 Since the treatnents require a clean

at nosphere, the coating/ devel opi ng apparatus is set in a clean
room and regions around or over the apparatus are surrounded

by suitable panels. Provided in the upper portion of t he appar at us
is a cleaned air su pl%.unit, such as 10 the so-called fan-filter unit
(FFU) that int engVé:Itﬁzlyt e developimidi@gentan TR sustrake onovatentifnt
units are | ocat ed under down fl ows of cleaned ajr, fromthe FFU.

In order to renov@adedaint® npoHaRded Srap dhegaodividual tregtnent
at nosphere in the g¢oating/devel opi ng apparatus, 15 a.chemcal filter

i s di sposed i ndef:}é‘l’r&éntflo\% &Pet‘h‘ﬁc tre eI R MeARSi At Jf MM FRU.

As nodern senicondu%%%n devi ces hecone re mg¥¥%/ r I ntegrated, the
line widths of pRPEEATLMLSENGNLF such as 8, krangfer e ne with this,

the resistis formed of, 20, targgegrfé% elf%ee 9fc£bg .g@“n%%%ﬁ‘ere

anplificat?on. If this Fest s eacts Wth a arth the

t h , A i ght . |
Tayer 15 1 hevi tabt PORGT SRt SR ia IO U By ol el sdat,
adversely aff col WA SURICHHC U= R 'S, AR appdioe0idl SEk YoutRuagani o

and pther alkaline conmponent s [ t mosphere in t he
coating/ devel opi pg ARRAFAIES panels. BiSvREdTIH BHEhpPeflUsettion dhe

formati on of the

the apparatus is a cleaned air supply unit, such as

10 the so-called fan-filter unit (FFU) that integrally
combines a fan and a filter. The treatment units are
located under down flows of cleaned air from the FFU.
In order to remove alkaline components, such as ammonia,
in the atmosphere in the coating/developing apparatus,

15 a chemical filter is disposed independently on the
upper-stream side of the FFU.

As modern semiconductor devices become more highly
integrated, the line widths of patterns become finer
and finer. To cope with this, the resist is formed of

20 a material capable of chemical amplification. 1If this
resist material reacts with ammonia in the atmosphere,
howevef, a slightly soluble or insoluble neutralized
layer is inevitably formed on the surface of the
substrate, adversely affecting subsequent treatments.

25 Accordingly, the ammonia and other alkaline components

in the atmosphere in the coating/developing apparatus

must be minimized in quantity. The formation of the



- 3- neutralized | ayer can be prevented by restricting the

quantity of the al kaline conponents to, for exanple, 1 ppb or |ess.
The life performance of the so-called chem cal 5 filter set in the
conventional coating/ devel opi ng apparatus depends on the humdity
In the system the quantity of alkald ne- conponents, and the flow
rate (per unit tine) of air passing through the chemcal filter.
Therefore, the tine for the replacenent of the chemcal 10 filter
cannot be predicted with ease, and the repl ace- ment, requires the

whol e system t o BRUEFabhead 1a¥eriFAR be pPrevepgedslyc meit e i ddtdut .
Besi des, the chem cal . IS expensive, so th t he runni ng

filier I,
costs are quantitysef. thesalkaline cappgpgngg O« HOY R her eof

attenpted to renoye al kal i ne conponents in an atnosphere by means
of the sb-BRP12H §885tiquid contact with an inpurity

' d of ' a] hem.cal _fil . I f 1 jties,
Such as alkal | ne comBientare Bge tofmagte: B, shey, a9ne A ias ST (he
coat i ng/ deyel Opi pPlror ot PRPRHE!USHALRLESHRYCHOSLIAY da i gas- 1 i qui d
cont act, onever . "t hiey “cannot . enj oy high CPemvalC e T ® y. In

the case where t éP@EﬁétMeggﬂﬁgnéfxs{:hgghﬂfl\iﬁgg%in the AYIRRC hd °

hi gh, the inpurities cannot be easl _ ved to ree high
enough to nei nt akafiPfry of alkdPRPh8PELAHEnEheaNN8RY Thd MA R} RN s N

t he systemati zed apparatus. Further, the inpurity renover
unit time) of air passing through the chemical filter.
Therefore, the time for the replacement of the chemical

10 filter cannot be predicted with ease, and the replace-
ment requires the whole system to be stopped, resulting
in reduction. in throughput. Besides, the chemical
'filter is expensive, so that the running costs are
increaéed.

15 Accordingly, the inventors hereof attempted to
remove alkaline components in an atmosphere by means of
‘the so-called gas-liquid contact with an impurity
remover instead of using the chemical filter.

If impurities, such as alkaline components,

20 contained by the atmosphere in the coating/developing
apparatus are removed simply by the gas-liquid contact,
however, they cannot enjoy high removal efficiency. In
the case where the impurity concentration of the
atmosphere is high, the impurities cannot be easily

25 removed to the degree high enough to maintain the

appropriate cleanness of the atmosphere in the

systematized apparatus. Further, the impurity remover,



-4- e.g., pure water, which is used for the gas-liquid

contact,. entails a nonnegligible running cost. In the case
where pure water is used as the i mpurity renover, for exanple,

m croor gani sms, such as 5 sundry gerns, algae, etc., nmay possibly
multiply if the water is circul atad. 4Thase mul tiplied

m- cr oor gani sns cause clogging of piping in a circulation system
degeneration of the inpurity renmover itself, etc. Accordi ngly, the

i mpurity renovin capacit of the 10 . renov ower ed, a
sui tabl e at rmsph% water, w]]'b‘tflhdisht“ﬁﬁfgoﬂ?ﬁ ‘b}?%egla§p]a&:3§l$n t he
-.treat nent aratus us erjodical]y to

di scharge the enfﬁ ?ﬁnn?quilﬁnﬁnﬂoqq qéﬁie runn l%.d%?%{US and

di sassenbl e and cl ean assgci at ed devi ces and in ses
repl ace sone conponentg £§fw??ﬁf Ve p?ﬁﬁl%ﬁﬁ%rc+%aﬂﬁﬁ 6ﬁe£§?|on for an

| DU LY T OOV NG oyt oy ADRAIAL URoULOKA LK AL SALIEN N 8PRLAR RS 25

wel | as t i'ng appdr oppe

t hroughput gi s | owg{&f- or 41 ab [l easen
SUMVARY CF~THE |NVENT|%|\‘1’<§hﬂi Y A doed B Ry ML P VER TR i s

to provide a water [ A IB L Y At %é‘s@%mlecfﬁlﬁéﬂtxﬁ@:foéféélﬁi%s

substrate after efficiently renmoving inpurities, such aS al kal i ne
conponents, in arAld®sPRFEky caagnplqtg dn 2D circf XM B6h ¥y sbeM, the use
of a chen1ca| filter. Anot her object of the |nvent|on Is to
provi de a ddgersiretio i el dnganaiye remerdd abt ye IR} néde i Ng

Accordingly, the impurity iemoving capacity of the
10 remover is lowered, so that suitable atmospheres cannot
be maintained in given spaces in the treatment
apparatus. Thus, it is necessary periodically to
discharge the entire impurity remover from the
apparatus and disassemble and clean associated devices,
15 and in some cases, to replace some components. During
periodic cleaning operation for an impurity removing
apparatus, moreover, the treatment apparatus, as well
as the removing apparatus, must be stopped, and the
throughput is lowered also for this reason.
20 BRIEF SUMMARY OF THE INVENTION
An object of the present invention is to provide a
treatment apparatus capable of suitably treating a
substrate after efficiently removing impurities, such
as alkaline components, in an atmosphere by gas-liquid
25 contact without the use of a chemical filter.
Another object of the invention is to provide a

treatment apparatus capable of suitably maintaining



-5- the inmpurity renoving capacity and | engt-hening the

mai nt enance cycl e. Still another object of the invention is to
provide a treatnment nethod for treating a substrate by 5 effectively
usi ng the treatnent apparatus. A further object of the

I nvention is to provide an i npuri ty Benovi ng apparatus best suited
for use in the treat nent appar at us. A treat nent
apparatus according to the present 10 i nvention is an apparatus for
treating a substrate in an isolated treatment space in an

ai r-condi ti oned cthanimpurity remeyingeapaehbyiard: langthesing thet

I ncl udi ng a .plurality of renoving sections for recovering at |east
some of air in tPIRESRAREE SPEER- and renoving 15 impurities fromthe

dair, th ' ti bej ng, d i ' d
cach including a  StLldppnothernSHISHErSE ChBpHIYRECAAN MBuFPty remover
bl f ' the i I 1] t ki t . , d ai
Campor at ur e ad; udtirtaar | Crsrehgn meehe, EOr  CFenting poPbartaet She

ermpet dj uR TR TBrFt ¥87 T PAELR
Grouit 0% ' RtestivabhoTt hbb e ebbne T HRAREREL 7Oy the

tenmperature adj ust ”e”tA“?Jdkthé?oéﬁﬁgé{:ggkméﬂéi PRPSfition is_to ﬁgygﬁgggﬁgr

treat nent apparatus accordi ng nvention IS an a

;{faégﬂgi?i3ﬁ23t2?@§ﬁéfty remoy%gﬁ]égg%ﬁﬁﬁg%tﬁgéﬁ”@&ité&afGr!Hs@”in the
- ( nprises: a renoving unit for
recovering treatment apparatus.
A treatment apparatus according to the present
10 invention is an apparatus for treating a substrate in
an isolated treatment space in an air-conditioned clean
room, which comprises: a removing unit including a
plurality of removing sections for recovering at least
some of air in the treatment space and removing
15 impurities from the recovered air, the removing
sections being arranged in series and each including a
supply mechanism for supplying an impurity remover
capable of removing the impurities by touching the
recovered air; a temperature adjustment.unit for
20 adjusting the temperature of the air cleared of the
impurities by the removing unit; and a return circuit
for returning the air, adjusted in temperature by the
temperature adjustment unit, to the treatment space.
Another treatment apparatus according to the
25 invention is an apparatus for treating a substrate in

an isolated treatment space in an air-conditioned clean

room, which comprises: a removing unit for recovering



- 6- at | east sonme of air in the treatnent space and

removing inpurities fromthe recovered air by spraying an inpurity
renover agai nst the recovered air; a return circuit for returning
the air cleared of the inpurities 5 by the renpving unit to the
treatment space; a circul a- tion cirBuit for circulating at |east
sone of the I mpurity renover to be reused; and a sterilizer unit
for sterilizing the inpurity renmover circulating in the circulation
circuit. 10 "Sterili%ﬁ%iqn",use herein inplies an act of
preventing m cr o8tgdfests St adh I dfe Freptment spacap@hdty renover
as well as an act of destr.oyin nicroorganisns in the repover

t.he
Still another tr&Stet™% S5 TFWM 'S FeFRvered alr Ry ofPTaning
apparatus for treati.ng a.substrate in an i sol ated,treat nent ace
'han air-condi  PAndAPALALY Tenover AdHingh the ASEoYSESY ALF endurRGUER ¢
for recovering ojyq itatfolr_lreq:%ttu% ftl'?ér i éfgaéégaége%esfrgﬁﬁarfgges
renmoving inpuritiés fromthe recover alr Dby sprayrng 0 [purity

remover against tﬁﬁpgﬂﬂa§iﬂﬂ'ﬁnf%'ﬁglﬂﬁ%/%ﬁsatmeﬁér%gééefoé éffﬁ%féﬂg

the air cleared of the inpurities e renovi unft to t

treatment space; t3onl EG¥HRit for ciﬂadyﬁfﬁﬂé“ﬁﬁcgéﬁsfié&ﬁéaéfnghét | east

some of the _ inpurity renover to be reuse and a biocide supply 25
unit for supplyi RfipAriitQC irddver i B Wddised LMBYE a | HterilizerBifit

circulation circuit. A treatnment nethod according to the
I nvention Is for sterilizing the impurity remover circulating in the
circulation circuit.

10 "Sterilization" used herein implies an act of
preventing microorganisms from multiplying in the
impurity remover, as well as an act of destroying the
microorganisms in the remover.

Still another treatment apparatus according to the

15 invention an apparatus for treating a substrate in an
isolated treatment space in an air-conditioned clean
room, which comprises: a removing unit for recovering
at least some of air in the treatment space and
removing impurities from the recovered air by spraying

20 an impurity remover against the recovered air; a return
circuit for returning the air cleared of the impurities
by the removing unit to the treatment space; a circula-
tion circuit for circulating at least some of the
impurity remover to be reused; and a biocide supply

25 unit for supplying a biocide to the impurity remover in

the circulation circuit.

A treatment method according to the invention is



-7- - a method for treating a substrate in an isolated

treatnent space in an air-conditioned clean room which conpri ses:
(a) a process for preparing a renoving unit for recovering at |east
some of air in the treatnent 5 space and renoving inpurities fromthe
recovered air by sprayi ng an i nmpurity renover against the recovered
air, : a return circuit for returning the air cleared of the

i mpurities by the renbving unit to the treatnent space, a
circulation circuit for circulating at |east sone of 10 = the inpurity
remover to be redcdiethed fori breakingpa| gubstrate &ﬁiﬁnfdﬁQiﬂﬁﬁdyingb?

bi ocide to the inpurity renover in the circulatign circuit; )) .a
first process fortreatment$pagenintAR dpEraPnditpnere clemsy magtunmhiche)
a second process for d'scharging at least the inpurity 15 )
renover in the ci$§mﬁﬁ&?%ﬁ'c(? u? t PTIRS fd%oﬁ PReparing a reﬂFﬂEé§b:PGﬁ
supplying the biogide to the.circulatio : ci.rcyit ans of the
biggiée gupply unﬁ?? recovering agAﬁ%?ﬁgrs?wga?ﬁeﬁfrnéphég%h éﬁ?§Wﬁ§tto t he
i nvention igs a neg f t ' a; ' n 0 | sol at ed

t r eat ment é%ace i%ﬁéﬁ%eé$qc%%@%?$%%eﬁﬁgﬁgggﬁgg ebofd Fgéwfe %W%¥?§§ﬁdFi§?§:

(A) a process forsﬁf&?ﬂéﬁ”@naim urity f&ﬂBVEEgaggkhsﬁﬁghkﬁ%%%%%Eggd?%i&east

some of air in e treat ment” space and remnov I npurities from’the

recovered air by SPrayhRd AfdWRU' IOY FEERYAInGIRhEBShirZeleardd e RVl ed
alr c of the

air, areturn circuit for returning the eare
i npurities by thejheipyt@s Uy ithe removifigt BRit" €8t FRE! t3RAtRent space,

circulation circuit” for
a circulation circuit for circulating at least some of
10 the impurity remover to be reused, and a biocide supply
unit for supplying a biocide to the impurity remover
in the circulation circuit; (b) a first process for
stopping the operation of the removing unit; (c) a
second process for discharging at least the impurity
15 remover in the circulation circuit; and (d) a third
process for supplying the biocide to the circulation
circuit by means of the biocide supply unit.
Another treatment method according to the
invention is a method for treating a substrate in an
20 isolated treatment space in an air-condipioned clean
room, which comprises: (A) a process for preparing a
removing unit for recovering at least some of air in
the treatment space and removing impurities from the
recovered air by spraying an impurity remover against
25 the recovered air, a retﬁrn circuit for returning the

air cleared of the impurities by the removing unit

to the treatment space, a circulation circuit for



- 8- circulating at | east sone of the inpurity renover to

be reused, and a biocide supply unit for supplying a - bi ocide to the
i mpurity renover in the circul ation circuit; (B) a first process
for stopping the operation 5 of the.renpving unit; (C a second
process for suppl ying the bi oci de to 8t 1 east the | mpurity renover
in the circulation circuit by neans of the biocide supply unit.

An inpurity renoving apparatus according to the 10 i nvention is an

apparatus used to supply ¢leaned air to a treatnent apparatus for
treating a substr%%EgﬁﬁXEhng at leagt Fapeqof s thendNPULILye TRAOYRT to

air-conditioned céean rroom . whi ch conB ises_% assage ghnough whi ch
at | east SnECBFedy apf £ HBLPPLdPnERPPLE BB s I8 GURPAI RIS 15

de to fl d ' i1y, ' ti [ . th :
cach of the. i mourPEgeraRnbPnE e RPORLLY rRoVER Ip By cirgrlssighon mat
formed of woven of;poQYRYePs) a firsl@BEbGesd BOEZLECLAISPLRL BcfAtion
i mpurity renover uﬁs r eam agai ns £R I'Spersron t froma

position ats 20 of 8ndi 3LABGent’ QAYLEDe () SACESEBAAMBroLRsNEdRassage, and

a liquid drop renoving filter sftuatel t ower - stream si de of

the nozzle and foéﬁﬁﬂl?in&”%ﬁ@ Biocide to HENYEXER tABI imph@vithd rehdeer
di aneters smal |l er than those of the material of the diSpersion mat.

25 _ ~ Anot heh tRBUELF¥ul8EDYHhNEiAERAE AbYSMAAAS! BIfNEheObiocide the
I nvention is an apparatus used to supply cl eaned air to a treatnent
apparatus for treghppUyaufiihstrate
An impurity removing apparatus according to the
10 invention is an apparatus used to supply cleaned air to
a treatment apparatus for treating a substrate in an
isolated treatment space in an air-conditioned clean
room, which comprises a passage through which at least
some of air in the treatment space is recovered and
15 made to flow upward and impurity removing sections in
the passage, each of the impurity removing sections
including a dispersion mat formed of woven or nonwoven
fabric, a nozzle for spraying an impurity remover
upstream against the dispersion mat from a position at
20 a distance from the dispersion mat in the passage, and
a liquid drop removing filter situated on the lower-
stream side of the nozzle and formed of woven or
nonwoven fabric having fiber diameters smaller than
those of the material of the dispersion mat.
25 Another impurity removing apparatus according to

the invention is an apparatus used to supply cleaned

air to a treatment apparatus for treating a substrate



-9- in an isolated treatnment space in an. air-conditioned

cl ean room which conprises a passage through which at | east sone
of air in the treatnent space is recovered and made to fl ow

hori zontally and inpurity renoving 5 sections 'in the passage, each of
the inpurity renoving sections includ ng a dispersion mat formed of
woven or nonwoven fabric and set parallel to the flow of the
recovered air, a nozzle for spraying an inpurity renover agai nst

t he dlsper3|on maj in a_ direction erpendi cul ar to the flow of the
recovered air, frbman ls°lateﬂo§F??EﬁeﬁF EthéﬁcénfPéﬁr?ﬁéddtéﬁéﬁglon
mat, and a | ving filter situated % | ower -

d drop, ¢
stream si de of tH%lﬂ%QzFﬂoﬁndQPb goPPrigGEnaopPassage t ¥whichpaitc
havi ng fi ber dlaqftgéé snallei t ban t he naterlal of
d

t.h
di spersion mat. some o afflbﬁagh8bfﬁﬁ?gmﬁﬁg ﬁE?&ﬁt&§e§eSPV?ﬁ§d ©
t | t whi | | d
TSI e R, 5 RIS RS l ,
t f th b
Prvent i on fay he SESTioRE and€h8 bggééggfa aéh 85 ﬁ@%ﬁg%ﬁgﬁﬁé’%}“ Ving

instrunentalitie r lkni.ed

her ei nbef ore. Ssg@@l%&fE%p%%gggﬁéﬁ$cgﬁgée€€£§gE@E&AE$6R%gBB%FW§UEnDﬁﬁmvNG
The acconpanyi ng g6awbnesa. £4BLE8 ah& gas.%aeaﬂsﬁ té°the fuawaeé Egest'tute
a part of the specification, | ustrate presently preferre

enbodi nents of theecovered aﬂf?nélﬁ@zzﬁédf699§b98§lﬂbtHntﬁﬁp9§@€§a|
description
remover against the dispersion mat in a direction
10 perpendicular to the flow of the recovered air, from a
position at a distance from the dispersion mat, and a
liquid drop removing filter situated on the lower-
stream side of the nozile and formed of woven or
nonwoven fabric having fiber diameters smaller than
15 those of the material of the dispersion mat.

Additional objects and advantages of the invention
will be set forth in the description which follows, and
in part will be obvious from the description, or may be
learned by practice of the invention. The 6bjects and

20 advantages of the invention may be realized and
obtained by means of the instrumentalities and
combinations particularly pointed out hereinbefore.

BRIEF DESCRIPTION OF THE SEVERAL, VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated

25 in and constitute a part of the specification,

illustrate presently preferred embodiments of the

invention, and togethér with the general description



- 10 - gi ven above and the detail ed description of the

preferred enbodi nents given bel ow, serve to explain the principles
of the invention. FIG 1 is a plan view schematically show ng
a b5 treat ment apparatus according to the present invention;

FIG 2 is a front view schematically show ngl@he- t r eat ment
apparatus of the invention; FIG 3 is a rear view
schematically showi ng the treatment apparatus; 10 FIG 4
Is a perspective view schematically show mai n waf er

n .a n
transportation mSEiVER HRWRAMG iR detalgedt‘?%%‘t’ﬁ%ﬂ?laﬁpaifa?ﬂ&

i t he treiltr,rent

FIG 5 is a sectional view schepnticall ,showgn
apparatus; 15 Ppreferreq emhodiments 9iveR %f%WVs%ﬁEﬁﬁtFEa?F? ahBwERE

. . . d | h ;
Pl 7 s an onl BURE RIS oG WTRRRERRal | part of {he impurity
[ t f .20 . Fl 8_1 t | vi
Scherat cal |y showi ng T16- £ 1@ Rkem; Vitri t5heBAbIrRY 1EppRPHeR8 Beed i n
th t ; . F [ th '
scﬁemat [ calsl yr gﬁ%tmrﬁﬁgsﬁws ano %re?lﬁl?rp%% ¥§elr§ﬁ§\sﬁ§'ﬁg %ﬁggb%\t(hgw

22§?iBRaThSieiﬁschen;{fg%Pfgt% gﬁfﬁg&ﬂé;view %??ﬁ??ﬁ%F§P§§U%ﬂ?&iP§n§9an
apparatus used i RAdilkment apparatus of the invention;
FIG. 3 is a rear view schematically showing the
treatment apparatus;

10 FIG. 4 is a perspective view schematically showing
a main wafer transportation mechanism used in the
treatment apparatus;

FIG. 5 is a sectional view schematically showing
the treatment apparatus;

15 FIG. 6 is a sectional view schematically showing
an impurity removing apparatus used in the treatment
apparatus;

FIG. 7 is an enlarged view showing a principal
part of the impurity removing apparatus of FIG. 6;

20 FIG. 8 is a sectional view schematically showing
another impurity removing apparatus used in the
treatment apparatus;

FIG. 9 is a sectional view schematically showing
still another impurity removing apparatus used in the

25 treatment apparatus;

FIG. 10 is a sectional view schematically showing

a further impurity removing apparatus used in the



- 11 - treat ment appar at us; FIG 11 is a sectiona
vi ew schematically show ng an alternative inpurity renoving
apparatus used in the treat ment appar at us; 5 FIG 12 is
a sectional view schematically show ng anot her inpurity renoving
apparatus used in the treat ment apparldt us: and FIG 13
Is an enlarged view show ng a princi pal part of a nodification of
the inmpurity renoving 10 apparatus of FIG 12.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Preferred enbodi nents of
t he present inventtingatment appgnatussw be described with reference to the
accom panyi ng dramﬁngs FIGS. 1 to 3 are views for

illustrating the gener dIGonkt riftd cﬁ?Qﬁl%Fl%Je)aYJr%‘g/SChemathGH'lél shevgng
apparatus 1 as a treatnent appar at us according to an enbodj ne t of
the present inventiplterna lVﬁH%ﬁpQF%defﬁﬂQﬁiﬁﬁeﬁP gratus ysed (pg

vi ew, and FIG. 3 is a rear view 20 The

coati ng/ devel opi nfFHERFRSHuLPPATA S ises a cassette station 10, a
o SR PR s oGRS b AR P

| [ f h 25
Eagggt!tteyc are | o& \Q?ene(r)l% \{Yﬁ Y ;i%n% g‘%%ﬁ? atué ﬁl@%ﬁpﬁ? lﬁ%eicor each

cassette C. In thg ﬂé&%ﬂéﬂ%‘apparatusfﬂéﬂd(”‘11 vari ous sheet-type
treatment units for !

FIG. 13 is an enlarged view showing a principal
part of a modification of the impurity removing

10 apparatus of FIG. 12.

DETAILED DESCRIPTION OF THE INVENTION
Preferred embodiments of the present invention
will now be described with reference to the accom-
panying drawings. FIGS. 1 to 3 are views for

15 illustrating the general construction of a coating/
developing apparatus 1 as a treatment apparatus
according to an embodiment of the present invention.
FIG. 1 is a plan view, FIG. 2 is a front view, and
FIG. 3 is a rear view.

20 The coating/developing apparatus 1 comprises a
cassette station 10, a treatment station 11, and an
interface section 12, which are connected integrally to
one another. 1In the cassette station 10, a plurality
of wafers W as substrates, e.g., 25 wafers, in each

25 cassette C are loaded into or unloaded from the
apparatus 1 or each cassette C. In the treatment

station 11, various sheet-type treatment units for



- 12 - treating each wafer Win specific manners in a
coati ng/ devel opi ng process are arranged in tiers in pr edet er m ned
positions. The interface section 12 serves to deliver the wafer W
between the treatnent 5 station 11 and an exposure unit (not shown)

adj acent t her et o. |+ t A2 cassette station 10, as shown
in FIG 1, a plurality of cassettes C, up to four in nunber, are

pl aced corresponding to positioning lugs 20a on a 10 cassette stage 20
for use as a bearing section, in a line in the X-direction
(vertical directitoeating @ach) wafer W i specidiic maynexs i vif er
apertures directed to the treatnment station 11. A wafer .
transportati on me@edringy developinds PHEOFERSe a0y rangathsbr R TDnlpat h

2la. The nenber 15 21 can nove in the cassette arrangenent djrection

( X- di r e BHestPteazminadk pAsitigafent The datesface Feonnls

or vertical direction) of the wafers in each _cassette C. Thus, the
cassettes C can BeT¥&Sddedivamfthe safer W between the trpatment \5¢ o
transport penber 21 .is 0] rotatable in the [err]-directio so that it
can also 2 stetdqn énl ANy Afe AXRAFUES A (aﬂ‘ﬁn'l a%l%"ﬂ}en %ﬁcﬂ}ﬁ“t
(EXT) that belonqlto q¥£ultistage unit section of a third treatnent
unit group G3 on &%%at ment station side, as nentioned | ater.

25 As shown iéhF¥$% g§ﬁ#%€§ér§%g{§gﬁ éé;iééﬁ%ﬂ&WﬁSin FIG.

: : : .. 1, a
provi ded with mai n waf ans I on neans a vertical

transportation t%ﬁ%félféfsé¥“3é§§e6¥agiéyhup to four in number, are

placed corresponding to positioning lugs 20a on a

10 cassette stage 20 for use as a bearing section, in a
line in the X-direction (vertical direction in FIG. 1)
with their respective wafer apertures directed to the
treatment station 11. A wafer transportation member 21
is movable along a transportation path 2la. The member

15 21 can move in the cassette arrangement direction (X-
direction) and the arrangement direction (Z-directioﬁ
or vertical direction) of the wafers in each cassette C.
Thus, the cassettes C can be accessed alternatively.

Further, the wafer transport member 21 is

20 rotatable in the G-direction, so that it can also
access an alignment unit (ALIM) and an extension unit
(EXT) that belong to a multistage unit section of a
third treatment unit group G3 on the treatment station
side, as mentioned later.

25 As shown in FIG. 1, the treatment station 11 is
provided with main wafer transportation means 22 of a

vertical transportation type in its central portion,



- 13 - and one or nore sets of various treatnment units, which
constitute treatnment unit groups, are stacked in tiers around t he
transportation neans 22. Five treatnent unit groups Gl, &, &G, A
and G5 can be arranged in 5 t he coating/ devel opi ng apparatus 1
according to the present enbodi ment.13he-first and second treatnent
unit groups GL and & are located on the front side of t he
apparatus 1, and the third and fourth treatnent unit groups G3 and
4 are |ocated adjacent to the 10 cassette station 10 and the
interface secti omm one or moresjrts i k| yarioms hereatmenti inhtsy cebhieht
unit group & (indicated by broken line) can be disposed on the
rear side of thecomsdridiuke treatment unit ¢gyoups, féretstae edehn thers
group Gl, as shown in 15 FIG 2, two spinner-type treatnment units,
e.g., a pasiund ddr i TANFPrtTTgn apeans o2y el obivig treatperty)
are successively stacked in tiers frombelow. Each of t hese,
treatnent units Wite@XOUBR Gif F2¢ \Fdn B4 spch Gs can bengexangeqd ihp cp
to a specific treatnent. Als din fhe_ 20 second treatnent unith roup
&, two such spi GRpfetng/developing apparatys L 2CSOELLRY; 8| YPSt acked
intiers from el ow. .. n the third treafnent _unjt group
@3, ' as shown | n Present gibodineat, Tha trafrand FReobdrtPERtRFRL.  ng
the 25 waf ers. .\WQq e 4 t,Sh ) cifi r n
are successi vel yus lgk%ﬁié gl%gh Iﬂ?i%? sjgwo%é%?(éﬁgl Jéltl €né g%H?r%)?nd%e?f")w.
These units inclygg Jﬁgafﬁgﬂgﬂfﬁ d&hd the third and fourth treatment
unit groups G3 and G4 are located adjacent to the
10 cassette station 10 and the interface section 12,
respectively. Further, the fifth treatment unit group
Gs (indicated by broken line) can be disposed on the
rear side of the apparatus 1.
In the first treatment unit group Gj, as shown in
15 FIG. 2, two spinner-type treatment units, e.g., a
resist coating unit (COT) and a developing unit (DEV),
are successively stacked in tiers from below. Each of
these treatment units subjects the wafers W on a spin
chuck in a cup CP to a specific treatment. Also in the
20 second treatment unit group Gy, two such spinner-type
treatment units are successively stacked in tiers from

below.
In the third treatment unit group G3, as shown in
FIG. 3, oven-type treatment units for subjecting the
25 wafers W on a stage (not shown) to.specific treatments
are successively stacked in eight tiers, for example,

from below. These units include, for example, a



- 14 - cooling unit (COL), adhesion unit (AD) for the so-

cal l ed adhesion treatnent for inproving the grab of the resist,
~alignnment unit (ALIM, extension unit (EXT), pre- baki ng unit
(PREBAKE) for a heat treatnment before 5 an exposure treatnent, and a
post - baki ng unit (POBAKE). : Atsolén +he fourth treatnent unit
group 4, oven- type treatnent units, such as a cooling unit (CQL),
extension-cooling unit (EXTCOL), extension unit (EXT), cooling unit
(CAL), pre-baking unit (PREBAKE), and a 10 post - baki ng (POBAKE), are
successi vel y stackaling aight (COL), adhesionfwnibxbthp)efofrthebepow

Thus, the cooling unit (COL) and the extension- cooling unit
(EXTCOL), which #fellefdy adhes pmitreatment ( Eppeimpueesngathe| geabedfi khehe
| ower tiers, and the 15 __ baking unit (PREBAKE), post-baking unit

( POBAKE) , refis tad ki grment tunip) (AL L eXEensgant RBatneBKT) ,
tenperatures, on the upper tiers. By doing this, t her mal
interference bet RRSTAHELRG YR o(PREBAKE]) for ashear tgearnerbnReEerati on
of | eakage .of HVDS 20

o ) K00 O R, 20coved ISORELINL O SL4 571 5E) B8 o 0 SRR
Lt o T1500 50 St R g2 0%he conecn bEnEiREat FBTE, Bhamb.Bhr hrER
IR 1B o, T SO I RS oot nd B gt
buffer cassette BRalfs Al4a08HiAd dALL S(EXTCOL), extension unit (EXT),
cooling unit (COL), pre-baking unit (PREBAKE), and a
10 post-baking (POBAKE), are successively stacked in eight
tiers, for example, from below.

Thus, the cooling unit (COL) and the extension-
cooling unit (EXTCOL), which use low treatment
temperatures, are located in the lower tiers, and the

15 baking unit (PREBAKE), post-baking unit (POBAKE),
and adhesion unit (AD), which use high treatment
temperatures, on the upper tiers. By doing this,
thermal interference between the units can be
restrained. 1In consideration of leakage of HMDS

20 (hexamethyldisilazine) used, the adhesion unit (AD) may
be set in the lowest tier.

As shown in FIG. 1, the interface section 12 has
the same dimension as the treatment station 11 with
respect to the depth diiection (X-direction) and has a

25 smaller size in the width direction. As shown in

FIGS. 1 and 2, a portable pickup cassette CR and a

stationary buffer cassette BR are arranged in tiers in



- 15 - - “the front portion of the interface section 12, while a
peri pheral exposure unit 23 is disposed in the rear portion.
Further, a wafer transportation nmenber 24 is provided in the
central portion of the interface 5 portion 12.- The transportation
menber 24 can nove in the X-directiarband Z-direction (vertical
direction) to access both the cassettes CR and BR and t he exposure
unit 23. The nmenber 24 can also rotate in the O- direction to
access the extension unit (EXT), which 10 bel ongs to the fourth
treatment unit grtdwp onh poartion of the cinteniace aseoniendd?, awbibewvaf er
delivery stand (not shown) on the side of the exposure unit (not
shown) adjedahenakrexpesure unit 23 is\gdispesednifl thedreahe nain
waf er transportation 15 means 22 is provided with a wafer
transportation ulartion. Fuwothey, (- ¥ovwaneReorat hionhmenker 24l igr z-
direction inside a cylindrjcal support 33. The support 33 is
conposed of a paRT¥fided tindhevdentiak irpton of the jpenbacqnich face
each other with their, respectiyve upper and | ower _ends connected to

one anotheP. Th&eTrtion 1z i%i%’gﬁn tlom ‘F%‘lﬂ&%ﬁn_%ﬁt%ﬂ“t’&méer%’t‘ati ng
T ortat 1 on” S e T T AT L N a2 om0
ot o LT o o R e Wi on B ang AE"RET LRS! SRS, 3,
13 provi ded wWithynie 23, 2 Rl Yo 'SR N 4Y FEERELSinCeRe- olhT €€
direction to access the extension unit (EXT), which
10 belongs to the fourth tieatment unit group G4 on the
treatment station side, and a wafer delivery stand (not
shown) on the side of the exposure unit (not shown)
adjacent thereto.
As shown in FIG. 4, the main wafer transportation
15 means 22 is provided with a wafer transportation unit
34 for up-and-down motion in the vertical or Z-
direction inside a cylindrical support 33. The support
33 is composed of.a pair of vertical wall portions 31
and 32, which face each other with their respective
20 upper and lower ends connected to one another. The
cylindrical support 33 is connected to a rotating shaft
of a motor 35, and is rotated integrally with the
transportation unit 34 around the motor shaft by means
of the driving force of the motor 35. Thus, the
25 transportation unit 34 is rotatable in the 6 -direction.

The wafer transportation unit 34 is provided with

a plurality of retaining members, e.g., three forceps



- 16 - 41, 42 and 43, on a transportati on base 40. These

forceps are novable in the |longitudinal direction of t he base 40,
e.g., inthe X-direction of FIG 4. Any of these forceps 41, 42 and
43 has a shape and size 5 such that it can pass through a side
aperture 36 bet ween the vertical «walléportions 31 and 32 of the
cylindrical support 33. Each forceps can be noved in the aforesaid
| ongi tudi nal direction by neans of a drive nmotor (not shown) in the
transportation base 40 10 and a belt (not shown Each wafer Wcan be
hel d by elanst Hfanthyd bi Qmeaf@ta:monqatnqn asa340|\|orwa|e|sy

t he uppernost forceps 40 is used in carr |n processes froma
cool i ng process tﬂ9¥9QR§ﬂ§%ecﬂﬁN4 b@%ﬁé%%dlﬁﬂé §é€6ﬁGlPPePf
forceps 42 and the Iomernnst _ forceps are used in_the transportation
of the wafers w the as?tﬁﬁll% QTE%QQrEM$Bﬁﬁd+ﬁ¢¢ﬁéﬂﬁe§f FIGhefmal APHt er -
f erence. own in ver h perfornance
filter 51, suchaﬂ?zﬁhQiﬁ¥£h§q?Qﬁ %fd@@@eg f%?se%cﬁ EG and §izgpe
aforesai d {three zon ssette statlon st,ation 11,
and interf&ce seé?ﬁgh'égﬁ ﬁ?\??ﬂa ass thr%%%@r p%+??oﬁp8EEPﬁ§ 38

coat1 9 devel op! BN BH Jertioan vatDELELEH HETRR' sp7BE chove o
ensport ot on Py Eibico) At 5y tetElch  AORRGEL AR L IES a2l
section 12. AT sypplde-dd LM TEnd PREIIRAT 63 S: 00 by means of a
drive motor (not shdwn).in the transportation base 40
10 and a belt (not shown). Each wafer.W can be held by
means of any of the forceps 41, 42 and 43. Normally,
the uppermost forceps 40 is used in carrying out
processes. from a cooling process to a resist coating
process. The second-tier forceps 42 and the lowermost
15 forceps are used in.the.transportation of the wafers W
that is free from bad influences of thermal inter-
ference.
As shown in FIG. 2, moreover, a high-performance
filter 51, such as an ULPA filter, is provided for each
20 of the aforesaid three zones (cassette station 10,
treatment station 11, and interface section 12), in the
upper portion of the coating/developing apparatus 1.
In this arrangement, down flows of clean air are formed
and fed to the cassette stage 20, tramnsportation path
25 2la of the wafer transportation member 21, first to
fifth treatment unit groups G; to Gg, and interface

section 12. Air supplied from the upper-stream side of



- 17 - the filters 51 is cleared of particles as it passes

through the filers, and forns clean down flows, as I ndi cat ed by
full- and broken-line arrows in FIG 2. For the resist coating unit
(COr) and the devel opi ng 5 unit (DEV), which produce organic
conponents in the apparatus 1, ductslZare- suitably arranged so that
cl ean down flows are fornmed also in these units. The

apparatus 1 is set on a top-layer floor 52, such as a grating panel
or perforated panel, in a clean roomthat 10 has a doubl e-bott oned
structure. the filtRrssiidwis wlmaged of lpanticgkerms sttitPa¥sad is
surrounded by side plates 61 and 62 and ot her nenbers and a top

plate 63 and a béhromdh dhe d518%8 pagd dagyms clean gdowmef Igyper ahd | ower
parts, respectively,, of station 11. ace Pjs defined

_of the 15 As
bet ween t he bott dfdicated %ﬂaﬁ‘@-]ﬁS br e %T’?R"és 64 IGa 4+ duct

66, whi ch is forned ,on one side of, the apparatus 1, opens .
into a ceiling ch@fbdhSsFasiat icsoa(féﬂ%éﬁlllﬁc‘é}of)h@qc%pa‘e de&ef‘bﬁ’h’f‘é 63.
20 The bot.t om te @5 i,s for an_exhaust port

d havin X
68. A | oweP- stre&fth er FRAETR RFO frﬁﬁ%a’.%c COmpOnenks fjkhe "
recovered t hroug f -4hol te 64, . ' oduc |
| ower space 70 i%pﬁ%‘ga}ou Ile'- bo Ctoéosﬁggfe %ultsablﬁ raur'crtauéﬁé%féj#he c#’ gélfn)eg%om
which is partiti - r, f : magns of an
exhaust pi pe 69 Wit %03%{’,&5& fyﬁ%&;%elx aﬁ's %g%e g’ér.ll{ﬁq'e | ower - stream

atnosphere in the ApRaRAdS Lis RAOH &f ddP-Audled B oor 52, such as a
grating panel or perforated panel, in a clean room that

10 has a double-bottomed structure. |

As shown in FIG. 5, the treatment station 11 is
surrounded by side plates 61 and 62 and other members,
and a top plate 63 and a bottom plate 65 are provided
at the upper and lower parts, respectively, of the

15 station 11. A space P is defined between the bottom
plate 65 and a vent-hole plate 64. A wall duct 66,
which is formed on one side of the.apparatué 1, opens
into a ceiling chamber 67 that is defined under the top
plate 63.

20 The bottom plate 65 is formed having an exhaust
port 68. A lower-stream atmospﬁere in the apparatus 1,
which is recovered through the vent-hole plate 64, is
introduced into a lower space 70 in the double-bottomed
structure of the clean room, which is partitioned by

25 the top-layer floor 52, by means of an exhaust pipe 69
connect to the exhaust port 68. The lower-stream

atmosphere in the apparatus 1, recovered through the



exhaust port 69, can be reused, since it contains no or very little

al kal i ne conponents, such as anmmoni a. I f any of the exhaust
air fromthe treatnent station 11 is discharged into a centralized
exhaust 5 systemin a plant, as nentioned before, air in an upper
-space 75 of the doubl e-bottoned structure-of1$he-clean roomis

I ntroduced into an |npur|ty renovi ng appar at us 101 through an
air-supply pipe 76 in order to make good the | oss. After the

al kal i ne conponents such as ammoni a are renoved by gas-|iquid
contact, the ex aW?ﬁrB@%Ee@9al¢a$sbﬂ1R%H59ﬂths%h%eaiF ferbatRedn® hPBugh
t he exhaust pi pe 69. The resulting air mxture is , delivered to the

wal | duct 66 thrdﬁﬁﬁya; Hetle cplkplpe componenlss, | puehi as a@Bonide rate of
adm ssion is adjustabl

the other hand, the higﬁ 5@Yf8#nﬁﬁ§eegﬂPP§F555§ fEom tﬁeaFEeﬁFmﬁﬂﬁed uﬁger
h | hanb T. | | _del fr
ileremi.e'ng' Rpar at (Ratpion Pf £2 “§lacherard Bhte s SERFER hht%egeegﬁa‘ﬁg”[ e
t 20 t
e S B gy SIS el Ay

t of i
Sg\r,eq 8pi ﬁgcﬁﬁz ?g(%}%é]aﬁcgfl - fl‘r?é]?f%]r a{:ﬁ%xﬂ?d‘ﬁ%‘:%u@éure of thé1 cﬁan
the treatnment statdgn ild. lﬂ%fb&ﬁ@b&hﬁﬁgng 28 Puﬁl§%|£§ﬁ§gﬂh a&§§%%5$F t he

wal | duct 66 of the apparatus

Eﬂ:gﬂgﬂ the duct 301 thro@@h'§ndé§fh§ﬁﬁ$ﬂya§158“@6fiﬂ“@rﬂ@iotéhﬁai@aﬁéﬁd

the loss. After the alkaline components such as
10 ammonia are removed by gas-liquid cohtact, the
introduced air is mixed with the air recovéred through
the exhaust pipe 69. The resulting air mixture is
delivered to the wall duct 66 through a delivery pipe
74. 1In this case, the rate of admission is adjustable
15 by means of a damper 77.
On the other hand, the high-performance filters 51
are arranged under the ceiling chamber 67. The clean
air delivered from the impurity removing apparatus 101
flows through the wall duct 66 and is then blown out as
20 down flows into the apparatus 1 through the filters 51.
| A sub-chamber 83 is separately formed in the upper
part of a casing 82 that constitutes an outside wall of
a developing unit (DEV) 81 in the first treatment unit
group Gj in the treatment station 11. The sub-chamber
25 83 communicates with the wall duct 66 of the apparatus
1. Thus, the cleaned air that flows through the duct

66 is discharged as down flows into the DEV 81 through



- 19 - a high-performance filter 84, which is set under the
sub- chanber 83. An atnosphere in the DEV 81 is di scharged froma
separate exhaust pipe 86 into the centralized exhaust system (not
shown) in the plant 5 t hrough a separate exhaust duct (not shown).
Li kew se, a resist coating unit (COT) 91 s 19 - constructed so that a
sub-chanber 93 is separately formed in the upper part of a casing
92, the sub- chanber 93 comunicating with the wall duct 66. Thus,

10 o TE oL oo g AL L loue, LN PUGD. B SUEL 5 L5 e e chEn
which 1 et under e Sl e, an CHRRRSERS3a B3, ZHOBRIERS, B, e SOT O
shoun) i1 the Pl Slle Lol ASER LS EARRUELICNEL pipe uc S0Sh SR
ool o e N ol Rl Sypeen, (o8R! 16 LERCHTERL 1L
Ty be POy 060 chnouah |0 45FaZFER°EkRNESE RaEPOTRE S HYAYG 03 of {ne eV
pe o 1l vical vy Reu o6, CEVegd 880kt GRTuRe (gom) 91 go, T
removi ng appar at Yo iddr@stéd ' $6OVhAY a sub-chaﬁﬁéi-awsi%C%%?QEQQetlgnt he

present invention. As shown in FIG 6, the apparatuS 101 génerally
conprises an formed in the upper part of a casing 92, the sub-
chamber 93 communicating with the wall duct 66. Thus,
10 the cleaned air that flows through_the duct 66 is
discharged as down flows into the COT_91 through a
"high-performance filter 94, which is set under the sub-
chamber 93. An atmosphere in the COT 91 is also
discharged into the centralized exhaust system (not
15 shown) in the plant through a separate exhaust duct
(not shown).

In some cases, desirable process conditions can be
obtained if the air flow rate and the like are set for
each of the treatment units described above. Therefore,

20 miniature fans, varianle dampers, etc. may be provided
in the respective sub-chambers 83 and 93 of the DEV 81
and the COT 91 so that independent clean down flows can
be formed individually for the DEV 81 and the COT 91.

The following is a description of the construction

25 of the impurity removing apparatus 101 as a removing

apparatus according to the present invention. As shown

in FIG. 6, the apparatus 101 generally comprises an



- 20 - inlet section 110, first ‘inmpurity renoving section 130,

second inpurity renoving section 150, outlet section 170, and
i mpurity renover circulating section 190. The air thus

* recovered fromthe treatnment station 5 11 flows through an inlet pipe
71 and is introduced into a space SZhrough an inlet port 111 in
the inlet section 110. The air introduced through the port 111
is regulated into a uniformflow by the space S and fed into the
first inmpurity remving sectlon 130 through 10, an air pipe 133.__In
the present enbodikett sestion 1 £ igedc AMRUE HeF TOMPYLRI BEFEIQAt &80is
used as an npurity renove

renovi ng sectlon529@Q@slmPurltY[ﬁ%ﬂﬂ%ﬂﬂ?\ﬂ%qF¥P%uﬁ%@«H@uEL?Pnggﬁtﬁévlng
spray nozzl es 131 for spra |n fine msts of pure wate nto a
gas- i gdT rgﬁae’éf Sttt fao HegH G n18h"

di i 132,
ETEE BT i A BB 50 e b,
i's |
under the 'spergﬁ # %?Eiﬁﬁa 9&5? pipe %ﬁdcﬁflé%F n% Fﬁg pure

wat er dripping frq Hed} 'Lenggs%cel?sz-thmupaeh afégﬁ'l 'fli(e%h"&ﬁ!a' anetg

penetrated by ventitoats urding the air

AT PR Secsap 14Vl 0 Mt g0
supply unit 135A gt @RAREER Mtd & Rifordr £1d ¥FeEhe space S and fed
into the first impurity removing section 130 through
10 an air pipe 133. In the present embodiment to be
described hereinafter, pure water is used as an
impurity remover.
The first impurity removing section 130 is
provided with a spraying unit 131 having spray nozzles
15 131a for spraying fine mists of pure water into a gas-
liquid contact space Mj. The space M; is underlain by
a dispersion mat 132, whereby the pure water sprayed
from the nozzles 13la is trapped, dispersed, and
dripped uniformly. The mat 132 is formed of nonwoven
20 fabric, for example.
Located under the dispersion mat 132 is a pan 133
for collecting the pure water dripping from the mat 132.
The pan 133 is vertically penetrated by ventilating
pipes 133a for guiding the air rising from the space S
25 | to the dispersion mat 132 and the gas-liquid contact

space M;. The impurity remover is supplied from a

supply unit 135A into pan 133 via a pipe 135. In order



- 21 - to maintain the level of the pure water collected in

the pan 133, noreover, the pan 133 is fitted with a drain pipe 134
for draining an overflow. Another drain ’ pi pe 135 is attached to the
base portion of the pan 133. 5 Provi ded between the di spersion
mat 132 and the pan 133, furthermor&l are unbrella-shaped caps
136, for exanple, lest the pure water fromthe mat 132 drip
directly into a drain pan 112. In order to prevent the pure wat er
fromdripping, each cap 136 |s Iocat ed right 10 over its corres ondi ng
ventilating pi pe UB3BRIRtFiYthe level qﬁ}ﬂ'ipd’t’?éa éﬁt‘ij‘épf: b%gween

them A mst_collecting section 137 us
trap is provided §4¢ tl??é’t]cﬁﬁ'pd?qq‘?ﬂ?%ﬁ fﬂ%t 3914 fl)&h%‘ﬁr‘?’%?fhr%rmw ng

secplon 130. The ECIIOH 137 f%ﬂ /£ renove msts, in the

h dth {IEP &Lr% % aébrﬂ"aeéi te MI° t‘ﬂ‘FrE drain
cgriggtPﬁzsgectlo 137 marg f;?d}d of nonmn&E% ? g lfﬁg
hunber o LR h 3 P e HRse BF RS PR P

run agai ns% liquid dr olpgdwt_gee v;eeerrrlgw %fﬁg’% Of)g% Qt 132ag dceh%ectl ng

msts 1 n the gas. secon VlngSECIOI’l

which is ac}fafé%d " #8 Ce{ ne.d Lﬁrh]fef‘if&‘ﬁ %ﬁ’aﬂ&&'“é’éé‘%elzfé’ o

130, has basi cal | hHe sane const ructi on as

More specifically rfPPé‘ 1ﬁ%£16eﬁéﬁ%u€e‘5watef/eﬂdd AR I P PP§2 1@38pi s set

in the botton1port|o renDV|ng section 150, and
urmbrel | a- shaped aRfed®ly into a dfdin Gp@}msn@ argh R Fegh QrEvéhe Phdes

oS pure water from dripping, each cap 136 is located right
10 over its corresponding ventilating pipe 133a with an
appropriate air gap secured between them.

A mist collecting section 137 for use as a mist
trap is provided in the top portion of the first
impurity removing section 130. The section 137 serves

15 to remove mists in the air having passed through the
gas-liquid contact space Mj;. The collecting section
137 may be formed of nonwoven fabric or a large number
of alternately arranged fins that can cause a gas to
run against.liquid drops, thereby removing the drops

20 and collecting mists in the gas. |
| The second impurity removing section 150, which is
located right over the first impurity removing section
130, has basically the samé construction as the first
section 130. More specifically, a pan 153 having

25 ventilating pipes 153a is set in the bottom portion of

the removing section 150, and umbrella-shaped caps 156,

for example, are provided over the pipes 153a,



- 22 - i ndi vi dual ly. The ventilating pi pes 153a al so have a

function to guide an overflow of the pure water from t he pan 153
into the first inpurity renoving section 130. A dispersion mat 152
and a spraying unit 151 are 5 provided in a gas-liquid contact space
M2 over the caps 156. The mat 152 se?@es’tenporarlly to trap,

di sperse, and uniformy drip the pure water. The spraying unit

151 includes spray nozzles 15la for spraying fine msts of pure

water. A m st colle ting section_157 for .ys
provided in the tbP bXFgPBEEXf tﬁée Ventl&agéPGh@lPﬁﬁuisgﬁ bﬁs ©s8ction
150. esent enbodi nent., the fi. st and se on

i mpurity renoving sgc%fSH P38uidg TQOOXFgf&PVéHJeﬁ nPure water, frome, o
the overilon o tFiepBRH"153 Theb, Bne Fires 'lﬁ%t%%ré'%ge% i voRs, 5B6E SPlrovt ng
section 150 Oand%sgkgchgg hanQelﬁreséés C%Brg§1ksduhgttqglf5%3t or

| ower renovi ng sect I on cor I ng nee

be supplied to thﬁré#iéédr§ﬂn¥' s~ %qué80§ Plsp %?&cgnyé563%92§§03E%§ntSO

that pure water can ave |ng to
as descri peg, abgye, mEEGISQPHékVésr%EH bEQrﬁF? k8NErape ﬁlwgerse,

arranged in two tiers, upper and lower. Alternative

three or nore '”pwﬁdtﬁniSBEMl9gd§E§ttﬁBSPG&E water. BBeVepkhgahhyualitanged
to forma nultistage structure n this case, the renbving rate for

|nﬁur|t|es in thel51 includes spRapenberleveds51E0Fce0BPREYAAGSFiAB MiStLs
other of pure water. A mist collecting section 157 for use
10 as a mist trap is provided in the top portion of the
second impurity removing section 150.
In the present embodiment, the first and second
impurity removing sections 130 and 150 are arranged in
two tiers, lower and upper, as shown in FIG. 6.
15 . According to this arrangement, the overflow of the pure
| water used in the second or upper removing section 150
and collected in the pan 153 can be fed to the first or
lower removing section 130. Accordingly, fresh pure
water need not be supplied to the first removing
20 section 130 on the lower side, so that pure water can
be saved. According to the present embodiment, as
described above, the impurity removing sections are
arranged in two tiers, upper and lower. Alternatively,
however, three or more impurity removing sections may
25 be vertically arranged to form a multistage structure.

In this case, the removing rate for impurities in the

air can be improved. For compactness, on the other



- 23 - hand, the inpurity renoving apparatus 101 nmay be

provided with only one inpurity renoving section. As shown in
FIG 6, a suitable nunber of ultraviolet-light irradiation units
161 are arranged 5 over the pan 133 of _the first inpurity renoving
section 130. U traviolet rays eni Cted3romthe irradiation

units 161 can subject a suitable range including the pure water in
the pan 133 and its surroundings to sterilization. 10 The

' I d of thg_i Lt by .the first, d d i it
enovi ng. sect i onsha0" af®1 SPRELEY, AEHOVINY APRAFANHS obl] RAXAt | on 170,
Th | ati vel | ' . ' . 75 is introd dint
the outiet o7 © B2Bybd with ophk BA8 URBG 3RS SRrlo da (A OSOR el (he”
15 [ ity-f ' h bt ort
12, e Mo Lot o B Secled O SR LSRRy g, P

it di . i . . [
mxture are a Jusﬁgfgrmhg?ésﬁllg%hﬂ li?‘ilraH&Qtlllonb uni t?f(;ﬁ?}i;' %%ﬁbde&

hum di fyi ng mechani sm 174, W e nmen at

Thereafter,sthe npytHr €nbSpar0133 ol saBaAEISD+f 13 ' i y
means of a bl ower E%l. © Q%/tt):r é@;ﬁeﬁf?ﬁrﬁ(ﬁ%ieﬁgfmp

cleared of the 130. Umrpravibeetardyshemdithell TP R St et 172
are m xed on the | ower-stream side of the mst collecting 25

section 157, and whetseasinganesibjesd &73ufitablediddie includidif taid

m xture and the hum difying nechanism 174 are arranged in

successi on on t hephpeewatéresm shdepahn133 and its surroundings to
sterilization.

10 | The air cleared of the impurities by the first and
second impurity removing sections 130 and 150 is guided
to the outlet section 170. The relatively clean air
in the upper space 75 is introduced into the outlet
section 170 through an air-supply port 172. After the

15 impurity-free air and the air introduced through the
port 172 are mixed, the temperature and humidity of the
resulting mixture are adjusted by means of a heating
mechanism 173 and a humidifying mechanism 174, which
will be mentioned iater. fhereafter, the mixture is

20 discharged from the delivery pipe 74 by means of a
blower 171.

More specifically, the air cleared of the
impurities and the air from the air-supply port 172 are
mixed on the lower-stream side of the mist collecting

25 section 157, and the heating mechanism 173 for heating
the air migture and the humidifying mechanism 174 are

arranged in succession on the lower-stream side. In



- 24 - t hi s arrangenent, fine mists (having particle dianeters

of hundreds of mcronmeters or less) having failed to be renoved by
the collecting section 157 are evaporated by t he heating nmechani sm
173. Thus, the blower 171 and 5 ot her vices 'on the | ower-stream

si de can be prevented from bei ng ad seTy affected by water. The
heati ng mechani sm 173, which has a function to heat the air

m xture to a given tenperature, may be forned of, for exanpl e, an

o] SoLiT e et o e RGO, Uk Aface (HbLLREBRERRAR USROG
h d h ' 1\ h 7

T o, D A A P RO R 8
f h d ' ti
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adj usted to desirggh he tln tﬁ%ﬁﬁﬁéﬁty L7 40Tfﬂﬁg't¥heebgow8EeHB§r§hHre of

23[err] C and atl I's"di'scharged from an outl et

port 175. Bhe heQ‘IﬁH&: Ql'@vft%% b ViKW I%@f%éﬁaﬂ7§1dgocan b@ngrézénﬂaa

controll ed by neans of a separate control unit (not shown) hat

air can be deli vef&sh me% adverseDptd Pfedted Sy &&ﬁaerat ?he ﬁa@ltfingl dl ty
condi tions. e inpurity renover circulating section 19

provi ded with a mechdrmismnl By stwiidlorhdsedi fignébEofuté hédt thewahiers
collected in the respective pans 133 and 153 of the first and
second inpurity meipowirg tsed igieerd emperature, mapObéenforinkd s a¥org
units 131 and 151, respectively.
example, an electric heater or a heating coil that
10 utilizes heat source water. The humidifying mechanism
174 has a function to humidify the air, heated to the
given temperature by the heating mechanism 173, to a
given humidity. The humidifying mechanism 174 may be
based on any of various humidifying systems, including
15 the ultrasonic vibration system, spraying system, heat
evaporation system, etc. The air adjusted to desired
temperature and humidity, e.g., temperatﬁre of 23°C and
relative humidity of 40%, is discharged from an outlet
port 175. The heating and humidifying mechanisms 173
20 and 174 are controlled by means of a separate control
unit (not shown), so that air can be delivered under
optionally set temperature and humidity conditions..
The impurity remover circulating section 190 is
provided with a circulation system for feeding the pure
25 waters collected.in the respective pans 133 and 153 of

the first and second impurity removing sections 130 and

150 into the spraying units 131 and 151, respectively.



- 25 - The pure water collected in the pan 133 is
returned through a circulating pipe 191 to the spraying unit 131 to
be reused therein. The quantity of circulated pure water can be
adjusted by neans of a 5 punp 192 in t;g pi pe ‘191. The
pure waters recovered fromthe pans 133 and - 153 are fed under
pressure to the spraying units 131 : and 151 by the punp 192 in the
circulating pipe 191 and a punp 202 in a circul ating pipe 202a,

' h 204 . 04b._ f h h e with
T eranty in refrigbaiRIES HRESE 5631 85ea. 0 Bk bar daar o ?Rgg he
' 191 d 19 ty T . . exchange 204a,and 204b.can
P iat the pure g eHaReE!LiEodan e a%u%%tmglebpé%ﬁﬁg Sgi 5188 i,
i at : r e |
control ach o it AIERETRL YEleed ARGPLIR, Sng gubfeiBISHEIT) °7 17

173, 174, 192, 19:7ﬂc@ﬂ§he@%rg3§é”t@f'dc§9t e ad'?ste?dlé)geing%ﬁﬁ;&gl guing is

a description of the operation o e coafing ppar at us

1 according to thamp0192 iPrEsensipabpgli ment constructed in this manner
First, iﬁﬂiﬁ% cassette sp%tlon 10, the wafer transportation

member 21 accesses t0 Phéasers watetdatetSveL84CHr¥nt Bhe pans 14A! bRt ed
waf ers Wand placed on the cassette stage 20, and t akes out one of

the wafers Wfromiheamastsl tnder fessurded, théesprapsngr hiatteny genber
21 noves to the alignment unit (ALIM in the nultiStage unit
section of ang S Y by ke eqainent92inin houpitSudatihg pipat 18Dt and

' a pump 202 in a circulating pipe 202a, respectively.

10 | Heat exchangers 204a and 204b for heat exchange with
refrigerants in refrigerators 203a and 203b are
inserted in the pipes 191 and 193, respectively. The
exchangers 204a and 204b can adjust the pure waters to
be fed to the spraying units 131 and 151 to appropriate

15 temperatures. A controller 102 is constructed to
control eaéh of the components 73, 77, 135A, 135a, 155,
161, 171, 173, 174, 192, 197aA, 198, 202, 203a and 203b.

The following is a description of the operation of
the coating/developing apparatus 1 according to the

20 present embodiment constructed in this manner. First,
in the cassette station 10, the wafer transportation
member 21 accesses to a cassette C that is stored with
untreated wafers W and placed on the cassette stage 20,
and takes out one of the wafers W from the cassette C.

25 Then, the transportation member 21 moves to the
alignment unit (ALIM) in the multistage unit section of

the third treatment unit group G3 on the treatment



- 26 - station side, and transfers the wafer Wto the ALI M

When orientation-flat alignnment and centering of the wafer Win the
ALI M are finished, the wafer transportation unit 34 of the nain

waf er transportation 5 means 22 receivg; the aligned wafer W noves
to the position just in front of The“ddhé&sion unit (AD), which

Is situated directly under the ALIMin the third treatnent unit
group G3, and then |load the wafer Winto the apparatus 1. In the

i ndi vi dual treat nggétijghtgideloang E%gﬁﬁﬁ?;%r & ei %a e@ %&eﬁii% f e I!,lf iC

treatnments, such as résrs

Lreament s i (he U1 R aLhtaion: crar aiEnfRA IRGIOBG oo

apparatus 1 arranged in t er,

speed of, e.g., {Re waﬁQr3§ 0S¢hQ §L§M”£ eaggﬁggﬁg?iighéiﬁgéﬁymwaius 1

Particl es produced In the apparatus are transpor wnwar d by

these down flows,tAfRspoBtaPibRIALE BRI BF the ma%@h%&fﬁ%ﬁﬁg?ﬁﬁﬁﬁé;%ﬁﬁgﬁg

the inmpurity renoving apparatus 101 via t vent -

the space 20  mdans THErespeives heneaalightd #hterePY by 'ﬁ?'ﬁxéﬁ
the high-performance filters 51 in the treatnent station 11.

The air introducepodioiohhgusppes £88€ 88 theoddResion unilthqapY et
111 is guided to the dispersion mat 132 25 via the ventilati'ng pipes

133a that penetrai® siheupsed directly3dnddébetner ALgheSnaRthd MMM | €S, such
as organic conponents, ions, alkaline conponents, etc. contained
treatment unit group G3, and then load the wafer W into
the apparatus 1. 1In the individual treatment units,
10 the wafer W is subjected to specific treatments, such
as resist coating.
During the treatments in the treatment units of
the coating/developing apparatus 1 arranged in this
manner, cleaned down flows at a given speed of, e.g.,
15 0.35 m/s to 0.5 m/s are formed in the apparatus 1.
Particles produced in the apparatus 1 are transported
downward by these down flows, and are introduced into
the recovery port 172 of the impurity removing
apparatus 101 via the vent-hole plate 64 and the space
20 P. Thereupon, the particles are removed by means of
the high-performance filters 51.in the treatment
station 11.
The air introduced from the upper space 75 through
the inlet port 111 is guided to the dispersion mat 132
25 via the ventilating pipes 133a that penetrate the pan

133. The particles and impurities, such as organic

components, ions, alkaline components, etc. contained



- 27 - by the air are renoved by the pure water with which the

mat . 132 i s soaked. The air having passed through the mat 132 is
cleared of the inpurities by gas-liquid contact with the msts of
pure water fromthe spraying 5 uni t 1317 in the gas-1iquid contact
space ML. Thus, the air pre-filtéreﬁ, I a word, by the dispersion
mat 132 is cleared again of the inpurities in the contact

space ML, so that the renoval efficiency is very high. The m sts

i zed by the m collecting secti 137. 10 .The_ai.r . hayi ng
passed ¢ hrough t RV riR? BHF| ake pgroved By ﬁ’@%t%ﬁeg#?saailﬁezﬁ&sh[% .
di ' t 1 n . th | nto the gas-liqui nt.a ce
viathe T TR by sopktiisoinbrade BRePRg pefied ERRbEGh AR
Ther eupon, the 15228n6t e i . LSReLSi:an nmat
132 azg t he gas?ﬁ?%%i%3gog a%fe§€§§e°kﬁ?hé Kﬁp&@f?é%%vgytﬁggi%gﬁr%?ies. As
this i it | : r e i .t n t Ir
can be Y TR et the (EESFR T0r blEe RLOE! FrOMLRR sBrayific®
enbodi ment ;5 the iGgRUEI 131] eiRVEhe | §a®XPEGEEE E6ntdOt spab8PRGL edrhikte.

Al ternatively, however, t he frequency of the inpurity renoval may

be increased to iopsoyertPLe-filteredPihidYwoLapvBy €héi gispeyshiuht hak.

The air, thus cleared of the inpurities, is ~ “introduced into the
bl ower 171 after 132 pstbedhedecadairSof tharEmperiedebyihhenhsi ebntact
collecting 157. In the bl ower 171, the inpurity-free air is mxed

with the rel ati vedgace M;, solthat athie i némodal edf fhe Degbyt he @erysupghy
port 172 The mists are seized by the mist collecting section 137.
10 The air having passed through the mist collecting
section 137 is guided to the dispersion mat 152 and
further into the gas-liquid contact space Mj; via the
ventilating pipes 153a that penetrate the pan 153.
Thereupon, the mat 152 and the space My, like the
15 dispersion mat 132 and the gas-liquid contact space Mj,
remove the impurities. As this impurity removal is
repeated, the impurity content of the air can be
reduced to a very low level. According to the present
embodiment, the impurity removal is expected to
20 repeated twice. Alternatively, however, the frequency
of the impurity removal may be increased to improve the
impurity removal efficiency further.
The air, thus cleared of the impurities, is
introduced into the blower 171 after the mists therein
25 are seized by the mist collecting 157. In the blower

171, the impurity-free air is mixed with the relatively

clean air introduced through the air-supply port 172



- 28 - and recovered fromthe treatnent station 11 through the

exhaust pipe 69. The resulting air mxture is run t hrough the
heati ng mechani sm 173 and t he hum di fyi ng mechani sm 174 and

di scharged fromthe outlet port 175. 5 In the present enbodi nent, the
air in the upper space 75 of the doubBe-bottomed structure of the
cl ean room I n which the coating/devel oping apparatus 1 is set, is
i ntroduced through the inlet port 111. Alternatively, however, an

i nd d f d
O e
t 15 th t
IS L AT BB O e e bR P
153, and the 1Setdhr%19{[) Vhé‘a%ﬂ? h&r??sm i”{gSQH tH8 &) Cﬁé echgd in

the pan 153 is f Fhe erred ng pi pe 8t the
punp 202. Further éﬂhﬁ%%ﬁofféaéﬁd dlscharagén%£6ﬁ Qﬁepﬁﬁ§l¥@h§5{g7%]5.

supplied froma pure wat er torage”sectron In

through a pure Vwiﬁ”th@QbreseﬁHp@ﬁﬂb@iﬁ@n497theAg%ffrohghﬁgﬁgg fggggégh

water is m xed with the pure water dralne m t

resul ting mixtureys Sof SEhE N@Sul Pe LHEL EHREY | @M@tﬁr&&f £ the clednrblf,
supply pipe 201, and is sprayed again in th I qui d cont act

space M2. 25  jin. whlJ}hetlﬁlé”@oa\@iﬁé/éﬁél@ﬂlﬁéOé'i_)fagfaﬁﬁ’éal/'I‘Q SOt %;51
I's adjusted to the nost suitable tenperature, e g.; 7[err]C or
the renoval of thimtrgdidéd eshidughetive riNVeBsost 111. Alternatlvely,
however, an independent source of supply may be
10 provided separately.

The mists of pure water sprayed from the spray
nozzles 15la of the spraying unit 151 are temporarily
trapped by the dispersion mat 152. Thereafter, some of
them are collected directly into the pan 153, and the

15 others via the caps 156. The pure water collected in
the pan 153 is fed through the circulating pipe 193
by means of the pump 202. Further, an appropriate
quantity of pure water is supplied from a pure water
storage section in the plant 197A through a pﬁre water

20 supply pipe 197. After the supplied pure water is
mixed with the pure water drained from the pan 153, the
resulting mixture is returned to the spraying unit 151
via the supply pipe 201, and is sprayed again in the
gas-liquid contact space Mj.

25 The pure water sprayed from the spraying unit 151
is adjusted to the most suitable temperature, e.qg., 7C

f

for the removal of the impurities in the air by means



- 29 - of a heat exchanger 204 that is inserted in the supply

pi pe 201. If the quantity of pure water that is returned to
the spraying unit 151 by means of the punp 202 in the 5 supply pipe
201 is increased, the msts of pure water in the gas-1iquid contact
space M2 increase. As in the af orengd® i oned case, therefore, the
renmoval efficiency for the inpurities in the air is inproved.

If the rate of drainage of the pure water fromthe 10 pan 153 into an

intermedi ate tank 194 is reduced in order, to the _ipprove the
removal ef ficien@f &f N@RF exchanger, 204 dhat dohtiriexpad el MothpdStRRLY

di spersi on mat 152 for the inpurities in the air, as described
above, the ﬁhQQIWat naturally overflows the pan 153, and the 15

penctrate the pan 155 Lt ‘#’L‘r’ahné T
collecting sect| Gl Shraasid Wil 151 by, nBl 35F SRECELME 65 05T Shen Mt

and caps 13 be coI ure
col l ected g20 3 t
the circul at| ng pi E’z)l%% 2%8 %%r alysz qﬁ"lrﬁécl)fs{ tgéé 1506 %t n}lguﬁg:j‘s%%% act

space ML. If the;&)l af ed om t pan
133 to the sprayllfrlllggﬁirﬁ?ta% (11.qtdl‘°d @Hrﬁ:act rPs of tﬁe pun%é(% 2 |$§£|%Q(l:r€§%ed

the msts of 25afordﬁéﬂ%ﬂ6ﬁéa'ddkéf“%HE¥éfde“(kﬁé”Eéﬁévépaéffﬁ@iency
I ncr ease, so that the renoval efficiency for the impurities in
the air is inprofed the impurities in the air is improved.
If the rate of drainage of the pure water from the
10 pan 153 into an intermediate tank 194 is reduced in
order to the improve ;he removal efficiency of the
gas-liquid contact space My and the dispersion mat 152
for the impurities in the air, as described above, the
pure water naturally overflows the pan 153, and the |
15 resulting overflow drips through the ventilating pipes
153a that penetrate the pan 153. The pure water passes
through the mist collecting section 137, gas-liquid
contact space Mj;, dispersion mat 132, and caps 136 to
be collected in the pan 133. The pure water collected
20 in the pan 133 is delivered to the spraying unit 131 by
the circulating pipe 191 and sprayed into the gas-
liquid contact space M;. If the flow rate of the pure
water delivered from the pan 133 to the spraying unit
131 by means of the pump 192 is increased, the mists of
25 pure water in the gas-liquid contact space Mj increase,
so that the removal efficiency for the impurities in

the air is improved.



- 30 - Since the pure water collected and stored in the

pan 133 is used in the second inpurity renoving section, . as
mentioned before, it is supposed to contain a fixed quantity of
inmpurities. Since the pure water inthe 5 pan ‘133 i s stagnant,

nor eover, m croorgani sns, such as 'su%%ry’gerns, al gae, etc., are
liable to multiply in the pan 133 and its surroundi ngs. According
to the present enbodi nent, however, sterilization can be

ffected by irradiatiog, wih yltyayiol ation can be . .

1S, LS s, e
! . . _ cul ati on® _ . »
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ied out with ' ' | Is nmovi n
carried out w Q%{le%r?]t‘éefg?'é‘ﬂ irﬁﬁzf’?@{éélonsfﬁce the ?Etgﬁvev'a%%r hY the 9

apparatus 101, an ore, operation

coat i ng/ devel opi NehRPPRS af §1Ss dagdde; moreover! NRitPHOYGHRYEMSS HRHORKE.
20 According to the present enbodlnenf, as shown in FI G

6, the ultraviol eduddéptgérmafi @8lgad, Ueté s, 182cal fable to mu2e3abeY Qwer the
pan 133. Alternatively, however, they may be | ocated over "t he pan
153 of the secondthempanty33 and its eswidgndeagson AdBoaadhgr tbnthiee

I nternmedi ate tank 25 194 of the inpurity renover circul ating section
190. | n qures et cémbod et howeter padteériyigatiba can be

irradiation units 161 thensel ves, an ultraviolet-light
effected by irradiation with ultraviolet rays from

10 the irradiation units 161. By this sterilization, the
multiplication of the microorganisms in the pure water
circulation system of the impurity removing apparatus
101 can be restrained efficiently, and the maintenance
cycle of the apparatus 101 can be lengthened. With use

15 of ultraviolet rays, in particular, the sterilization
can be carried out without stopping the operation of
the impurity removing apparatus 101, and therefore, the
operation of the coating/developing apparatus 1. Thus,
the throughput is imprbved.

20 According to the present embodiment, as shown in
FIG. 6, the ultraviolet-light-irradiation units 161 are
located over the pan 133. Alternatively, however, they
may be located over the pan 153 of the second impurity
removing section 150 and/or in the intermediate tank

25 194 of the impurity remover circulating section 190.

In consideration of the maintainability of the

irradiation units 161 themselves, an ultraviolet-light



31 - irradiation unit 162 nmay be provi ded outside the

I mpurity renoving apparatus 101 so that ultraviol et rays can be
applied to the interior of the apparatus 101 through an irradiation
wi ndow 163 of, for exanple, 5 silica %é?ss, as shown in FIG 7.
According to this arrangenent, the 'ntenance of the irradiation
uni t 162 is easy in case of failure, since the unit 162 is

| ocated outside the inpurity renoving apparatus 101. Referring to

1St A PRIRHOK St ok S e

situated in one pb Yy Tembvi ng

section 150 oinpb SV Ebptv R BEE-atle 10120LthaR WhpdayyaSaey be

provi ded in any ot Ty n-suc t ravi ol et rays

can be applied to-ihe Lohephokplsblictoltne infBR36R'UE b apparatus

An inpurity renovi apparat us shown 1 used in

pl ace of the imuipiyehegRYh InaReRERLNE ion windokdedest!i BEd ahaKp1ens

regards the arrangenent e renova inpurities in air

the apparatqls 201g;PPca g1h8sGORSt 5H6LART1hNFEBS §2MEAPBBREANESthNehis
apparatus 101. However, the apparatus 201 enpl oys an~addi tional

met hod . fOé;iQﬁ%éﬁéﬁtLiEﬁéiﬁaiﬁieﬁhhéé|atedhéU&QrwaﬁaEiBQSHQQ%
ultraviolet-light irradiation. Mre specifically, a bi oci de tank

211 stored with aibpogsdeasy sftcaBetbE fddlure,i BRHEE! YheclBIEr 162 is
circulating section 190 so that the bi oci de can be supplied through
a biocide pipe 21Pocated outshdequhat impuelthi pemdeiagppppacanube 18dj.ust ed
Py means Referring to FIG. 7, moreover, the ultraviolet-light
10 irradiation unit 162 is situated in one position
outside the first impurity removing section 130.
Naturally, however, the irradiation window 163 may be
provided in any other suitable position such that
ultraviolet rays can be applied to the interior of the
15 apparatus 101.
An impurity removing apparatus 201 shown in FIG. 8
may be used in place of the impurity removing apparatus
101 described above. As regards the arrangement for
the removal of impurities in the air, the apparatus 201
20 is constructed in the same manner as the apparatus 101.
However, the apparatus 201 employs an additional method
for the sterilization of circulated pure water besides
ultraviolet-light irradiation. More specifically, a
biocide tank 211 stored with a biocide is set in the
25 impurity remover circulating section 190 so that the

biocide can be supplied through a biocide pipe 212.

The quantity of biocide supply can be adjusted by means



- 32 - of a valve 213. For exanple, Herr]O[err] (hydrogen

per oxi de solution) nmay be used as the biocide. The following is

a description of the case where Herr]O[err] is used as the

bi ocide. 5 According to this arrangenment, H202 can be m xed
with pure water in a suitable ratio. Since tAé pare wat er
containing Herr]O[err] circulates in an inpurity renover

‘circulation systemin the inpurity renoving apparatus 201, joint
portions and other fine arts can be 10 ected to sterilization.
Further, a differ@hta valve B§OC|E@rtﬁ§ﬁmﬂﬂgrr P@rK%YHE?gSQ peEgxidesne
that can tackle | Croorgani s re. water her, t he
Herr]o[err] solutinp nF?XtBSnuﬁga gg u998818§3|l % éPWF@ﬁéﬁF

Sterilization, & datoRcribEion §gtpe FPF&W@F%%EHSPJE'FB S@E‘easu‘ééﬁ]yo[e”]

pure wat er fro§1the pl ant 197A to the circulating pipe 193. Then,
the valve 213 is %b%ﬁé and H[err]O[err] is fed fromthe bi oci de

tank 211 i n_{o the int ekggglﬁﬁéﬁﬁ] SF ],\]% %trr%ng%%en u’I gﬁedga@a% Wi

~The pure wdter containing 5t he |npur|ty

circulation systegiq ﬁﬁﬁe water lh”955?3¥ﬁbign¥h%qoappgd%gést%%l upaer eby

all regions of e apparatus at are reach ure water

can be sterilizedyatgf ééﬁﬂahﬁln?hﬁzggcEQQEGQB&%ESlhnanzampurlkgerﬁﬁerr
water that is stored in the pan counted by neans of a

”Eﬁsurégg devi ce,c$4€(1188i8n system Qﬁrthé|Qm@&&&t@fréﬁ@&1%@0W@bar&&u%he
e ' 201, joint portions and other fine parts can be
10 subjected to steriligatién. Further, a different
biocide than H307 may be used as one that can tackle
microorganisms in pure water. Furthermore, the Hp03
concentration can be adjusted easily, and efficient
sterilization can be enjoyed.
15 Before starting the H;05 sterilization, a valve
198 is first closed to stop the supply of pure water
from the plant 197A to the circulating pipe 193. Then,
the valve 213 is opened, and H307 is fed from the
biocide tank 211 into the intermediate tank 194 at a
20 suitable flow rate. The pure water containing H30j
circulates in the impurity circulation system in the
impurity removing apparatus 201, whereby all regions of
the apparatus 201 that are reached by the pure water
can be sterilized. For example, the microorganisms in
25 the pure water that is stored in the pan 133 may be

counted by means of a measuring device, such as a

particle counter (not shown), as the valve 213 is



- 33 - adjusted. Thus, if the capability for sterilization

Is insufficient, the valve 213 is opened to increase t he

H err]O[err] supply, thereby positively ensuring the sterilization.
5 There may be proposed an alternatjve nethod in whi ch al
the pure waters in the inpurity circul ation = systemin the inpurity
renovi ng apparatus 201 are drai ned before Herr]O[err] is supplied.

In this case, the pure waters in the pans 133 and 153 are drai ned
from 10 t he _appar.atus 1 by . i ng_ val.ves, 135 and_ 155, .. .
respectively. Af Fgﬂaﬁﬁ‘? al &2‘%’513%%2%3‘%%?%%1 S etPT S&erih?ﬁﬁ?‘%ﬂf ter,
Herr]O[err] is pRLI Ny t.he i 0¢j 211. Accor di to
this et hod m o HoRgSatatet St e Vafvd 3 o onena vq TAGEERFY |

havi ng been cont %@h@eﬁz% %@%Plﬂi( itr'#‘ﬁﬁi’; Mﬂﬁ’ﬁgp%i@&?fﬁge ‘.L_oget her

with the waters t r enovi ng ararus®2 Si nce
Herr]O[err] steri@ilatipused fromthe beginning for the sterilization
noreover, a stronger germcidal action can be expected. The

following §s a descri gl Q:faf{rbé' rt%;&a%efd% alté£HRVIPE ABPRGAL Y 301

accordi ng to anot her enbodi ne the present 1 nvention. As shown

in FIG 9, the which ailf]I)lt'Het?dx@%ﬁ&sﬁpjﬁﬁrﬁ{é'si@irﬂé’?%ﬂfédlwmiSes
an inlet section 310, first inpurity renoving section 330,

second inpurity s@smemndnsatid qmpﬁq,tgotﬁénasvfxﬁftapﬁhrééus 20878reand
I mpurity renover circulating section 390. Sonme of the air

recovered from t deatineat before HpOy iH ahipplikd) n 1hmetkioreass) i thed
manner fl ows through
pure waters in the pans 133 and 153 are drained from
10 the apparatus 201 by opening valves 135 and 155,
respectively. After thg valves 135 and 155 are closed,
thereafter, Hy09 is supplied from the biocide tank 211.
According to this method,'microorganisms, such as
sundry germs, algae, etc., having been contained by the
15 pure waters are discharged together with the waters
| from the impurity removing apparatus 201. Since H305
only is used from the beginning for the sterilization,
moreover, a stronger germicidal action can be expected.
- The following is a description of an impurity
20 removing apparatus 301 according to another embodiment
of the present invention. As shown in FIG. 9, the
impurity removing_apparatus 301 generally comprises an
inlet section 310, first impurity removing section 330,
second impurity removing section 350, outlet section
25 370, and impurity remover circulating section 390.

Some of the air recovered from the treatment

station 11 in the aforementioned manner flows through



- 34 - the inlet pipe 71 and is introduced into a space S

through an inlet port 311 in the inlet section 310. The inlet
section 310 is provided with a drain pan 312 for storing sone of an
i mpurity renover, such as pure 5 wat er,, ,used in the first and second

i mpurity renoving sections 330 and 390. ~The i mpurity renover stored
I n the drain pan 312 is discharged into, for exanple, a

waste water systemin the plant via a heat exchanger 391 (nmentioned

| at er) by neans a .drai.n _pipe.314. .10 . . Th elivery of the igpurity
rermv)er Zan be ag-]tt\fst"éﬂ'ex}y ;ﬁﬂje at%iar‘?'ss &ntfo\icheed ﬁ%?gﬁesé%%o ing is a

description f 21 re i hpurity
renver ehroligh 1, EBEIRRE, P HE e et et S U
rovided with a [ ' ' A .

g praying fine m ??l;eagﬁi%t}}rj er et\/(\:/ai‘%':é:‘:n !%\an%a?@ldw@mu? ddﬁ%}\rt‘ gé%ﬁs%g%e _
ML. The space M fioy Wi '5dhe of an imbuiHRPEBVER] SichOds plFe

exanpl e, nonwoven fabric, wher eby ‘the pure water sprayed fromthe
nozzles 33%a is witer, udePhed thl FMeREeGnEHEIBNPPRpW P FéNoving
Locat ed under the dispersion mat 332 is a pan 333 for collecting
the pure water digeeitths 1330 tdiR] B850 .33%he impurithherdmoveB3store@rincal ly
penetrated by ventilating pi pes 333a for guiding the air rising
fromthe space Sth2bdraid pdmeid dpedisvhamfeBIhtond fde gesmpigpi g

cont act space ML. The pipes 333a al so have a function to guide

an overfl ow of tlashe evatEtersyfsten tire than pdaht ntia tdhcheat exchanger
391 (mentioned later) by means of a drain pipe 314.

10 The delivery of the impurity remover can be adjusted by .
means of a valve 315. The following is a description
of the case where pure water is used as the impurity
remover.

The first impurity removing section 330 is

15 provided with a spraying unit 331 having spray nozzles
331a for spraying fine mists of pure water in a gas-
liquid contact space Mj. The space M; is underlain by
a dispersion mat 332 of, for example, nonwoven fabric,
whereby the pure water sprayed from the nozzles 331la is

20 trapped, dispersed, and dripped uniformly.

Located under the dispersion mat 332 is a pan 333
for collecting the pure water dripping from the mat 332.
The pan 333 is vertically penetrated by ventilating
pipes 333a for guiding the air rising from the space S

25 to the dispersion mat 332 and the gas-liquid contact
space Mj. The pipes 333a also have a function to guide

an overflow of the pure water from the pan 333 into the



- 35 - drain pan 312. Provi ded between the

di spersion mat 332 and the pan 333 are unbrell a-shaped caps 334,
for exanple, |est the pure water fromthe mat 332 drip directly
into the 5 drain pan 312. In order to3%{event the pure water from
dri pping, each cap 334 is located right oveéer correspondi ng
ventilating pipe 333a wth an appropriate air gap secured between

t hem A m st collecting section 335 for renmoving msts 10

in the air haV|ng QgﬁiFgmﬁp h the gas-liquid contact space ML is
provided in the top por ‘the first I mpurity renoving section

330. The TR Gd Ul ebr] ST I RS C%m% é{@ ﬂ@'%g% fhe

| ocated right over the I mpurity renovi ng -se

basi cal |y the sanpan0nsty WGeld %Iﬁ%ltlréﬁsfﬂaﬁﬁﬁ caps 3348 gf.tdég :gﬁrgalé\/brﬁst

specifically, a pan 353 havin atrng pi g set Tn the
bottom portion of the pure W&%e&ew@;h%eﬁfa'toﬁﬁﬁr ?‘Qiﬁ%lstl 3P4 S thze0

provi ded over the pipes 353a, individually. di spersi‘on mat

352 and a sgrayi ngrafin gﬁlyml udinn@reRratoPieh@nt the purdi@tdr® from
provided in a gas-liqui ontact space M2 over the caps 354. A m st
col l ecting sectiodripping, each cap 8i4dd¢ ilbchhted o g vt Gftd he second
i mpurity renovi ng section 350. 25 In the present

enbodi ment, the fcostrespdnidagnedentilatingmpupet 3 33aRMitly a3 Hpptspridtand
350 are arranged in two tiers, |ower and upper, as shown in FIG 9.

air gap secured between them.
A mist collecting section 335 for removing mists
10 in the air having passed through the gas-liquid contact
space Mj; is provided in the top portion of the first
impurity removing section 330.
The second impurity removing section 350, which is
located right over the first impurity removing section
15 330, has basically the same construction as the first
section 330. More specifically, a pan 353 having
ventiléting pipes 353a is set in the bottom portion of
the removing section 350, and caps 354 are provided
over the pipes 353a, individually. A dispersion mat
20 352 and a spraying unit 351 including spray nozzles
351a are provided in a gas-liquid contact space My over
the caps 354. A mist collecting section 355 is
provided in the top portion of the second impurity
removing section 350.
25 In the present embodiment, the first and second
impurity removing sections 330 and 350 are arranged

in two tiers, lower and upper, as shown in FIG. 9.



- 36 - According to this arrangenment, the overflow of the pure

wat er collected in the pan 353 of the second or upper r enovi ng
section 350 can be fed to the first or |ower renovi ng section 330.
Accordingly, fresh pure water 5 need nqt be supplied to the first
renmovi ng section 330 on the |ower “si #® <o that pure water can be
saved. The air, cleared of the inpurities in the first

and second inpurity renoving sections 330 and 350, is guided to a

[ . ' .370. On 0 h h hand h
Ui el ol ean APPSR S Sechodinn, A SR WY e
I [ 37 t - . er e
Out et (S50 0" SThater cop IR ALRl AP NS TR A Sl Wier
by means of the bk@%&i&sg&%ﬂgﬁe%@d 'cr?—.\qkﬁﬂne]r d‘.fgfcf;tt"g e't:hel%irst 'o%gleclv;v%vﬁegﬁd

to a heating nmechanism I ng Trechani’sm

will be nentioned s I Iy : atd [ 3 has
a function to heatremov:.ng st%%glgin_r 3(ileOI'i vé\rcecg?ﬁ‘d-rggﬁlsffe %%M “%E%gi ven
20 tenpgrat ur ﬁeedﬂﬁ%thgb@t upp1ed RO NS Pik it Hdring %ectj{]dwcst.‘id) n

to humdify the air, heate 0 e given tenperature by the heating

nmechani sm 373, tooa @h¢€Nower sidd)uBdithat Precdivatadi st hd G Hasir ed
t enperature and hum dity, e.g., tenperature of 23[err]C and

relative 25 hum dithe @fird0%ldaredl haree dnipuaf e Uin ethdOf frsid 5.
The heating and hum di fyi ng mechani sns 373 and 374 are controlled
by nmeans of a sepandt secondr dmputiity( ¥emoving sections 330 and 350, is
guided to a blower 371 in the outlet section 370. On
10 the other hand, the relatively clean air in the upper
space 75 is introduced into the outlet section 370 |
through an air-supply port 372. After the cleared air
and the air introduced through the port 372 are mixed
by means of the blower 371, the resulting air mixture
15 is delivered to a heating mechanism 373 and a
hﬁmidifying mechanism 374, which will be mentioned
later.
The heating mechanism 373 has a function to heat
the air delivered from the blower 371 to a given
20 temperature. The humidifying mechanism 174 has a
function to humidify the air, heated to the given
temperature by the heating mechanism 373, to a given
humidity. The air adjusted to desired temperature and
hunidity, e.qg., température of 23°C and relative
25 humidity of 40%, is discharged from an outlet port 375.
The heating and humidifying mechanisms 373 and 374 are

controlled by means of a separate control unit (not



- 37 - shown), so that air can be delivered under optionally

set tenperature and humdity conditions. The inpurity renover
circulating section 390 is provided with a circulation system for
feeding the pure 5 waters collected in the respective pans 333 and
353 of the first and second inpurTt enbvi ng sections 330 and

350 into the spraying units 331 and 351, respectively. A punp
393 is inserted in a circulating pipe 392. The pure water collected
in the pan 333 is,fed under ,,10 _._pressure.tp.the spraying upitt 3 by
the pump 393 and SHow) TG, oty 4 R R ooy SEra PHBde ek hinat y n

pur e wat e, qu"i‘“’% rodulg?hté}gd %ﬁ%&p‘éa@%‘gg%nigﬁggrged into

an internedi ate tan 9 a drain whi ch an

adj ust abl e- openi ng val LS; 4 : kat.ergrdi at e
tank 396 and a pure mé#@?gﬂﬁpﬁflﬁyﬁééﬁﬁg?§ %gﬁiuggslggegggﬁ%éétégsb§§neans
of a resupply s 4o ; | | | | e5ppPeR. S
i nserted. Thus, f'prrgghl%ucfgﬂgm‘g?_edr %%ﬁi&b%ﬁ%ﬁ??egof f?é&ﬂngﬁq{ﬁeﬁ\?ﬁe
resupply tgnk 39¢fardestRpisd iR R redbectivet ganBdsateahanks3o6s

Di sposed in the pure water in the pan 333 of the first inmpurity

renmpvi ng section thd fiiSrst GO BHdAMd Oflnpurity rSRESPhq488ctPbnsetegt ARG

the inmpurity concentration of the pure water. control l er 401
opens or closes t350 idfto the/ adpresy i @ik 39831 nard@cesUpneespetbiveey.
result of detection by the sensor 400. The aforesaid

heat exchanger. 391 is prpwple39®dnis inserted in a circulating pipe 392.
The pure water collected in the pan 333 is fed under

10 pressure to the spraying unit 331 by the pump 393 and
sprayed by the unit 331. Qn the other hand, the pure
water collected in the pan 353 can be discharged into
an intermediate tank 396 through a drain pipe 395 in
which an adjustable-opening valve 394 is inserted.

15 The intermediate tank 396 and a pure water
resupply tank 397 are connected by means of a resupply
pipe 399 in which an adjustable-opening valve 398 is
inserted. Thus, fresh pure water stored impurity-free
in the resupply tank 397 can be supplied to the

20 intermediate. tank 396.

Disposed in the pure water in the pan 333 of the
first impurity remoVing section 330 is a concentration
sensor 400 for detecting the impurity concentration of
the pure water. A controller 401 opens or closes the

25 valves 394 and 398 in accordance with the result of

detection by the sensor 400.

The aforesaid heat exchanger 391 is provided on



- 38 - the | ower-stream side of the internediate tank 396 so
that the pure water fromthe tank 396 can exchange heat with the
pure water discharged fromthe drain pan 312. Further, the heat
exchanger 391 is connected with a 5 suggly pi pe 402. The pure water
subj ected to the heat exchange i n"t he* heat exchanger 391 is fed
under pressure to the spraying unit 351 by a punp 403 that is
inserted in the pipe 402. The supply pipe 402 is provided with a
heat exchanger 405 foy_exch L ng he 0] with a refrigerant .i,n a
refrigerator 404W€5%e#%§?£t%€9eag Sléép%%et%%t%?k?ﬁmﬁgngﬁ ?8 hgggpﬁgying
unit 351 can be | i e u

According to the'E%%Er??€d$gﬁ%5?%%£53%g§§tEEQSEgﬂﬂ 396 EgghgﬁﬁhﬁﬁgﬁlgFag,
the air introducegh {fir onghpile witek aifcharq8’ Fradlehs avhdadoba B9,
di spersion mat 332 via thgp _ ven%??a?f%g_p%ﬁes Egga %hat enetrate
the pan 333. The pyrther, PEhé | Kb&E SRChAAGEF| 86 8SisSHUOANBELRHIAIE a
conmponent s, ions, alkaline conponénts, etc., contained by the air
are renoveg by tr&hﬁ@ﬁ% peberaget h Tﬁécﬁuiéewﬂﬁér3§3b§%ctag to the heat

i npregnated. The air having passed through the mat 3 _ Is cleared
of the inpuritiesekyhgfge! iflUtRe CRodBCéxdhilger 391 ikh€ell ghdeef pure

water fromthe spraying unit 331, in the gas-liquid contact space
M. Thus, the airpysgsure to théispragingi GnbtWesW, bhyat pamgi 2per shat qst
332 is 25 cleared again of the inpurities in the contact space M,

so that the renovitseftedi tmcyhe spipe y402gh. The supply pipéhd0ai iscl eared
of the inpurities in the
provided with a heat exchanger 405 for exchanging heat
10 with a refrigerant in a refrigerator 404, whereby the
pure water to be fed to the spraying unit 351 can be
adjusted to a desired temperature.
According to the impurity removing apparatus 301
shown in FIG. 9, the air introduced through the inlet
15 port 311 is guided to the dispersion mat 332 via the
ventilatihg pipes 333a that penetrate the pan 333. The
particles and impurities, such as organic components,
ions, alkaline components, etc., contained by the air
are removed by the pure water with which the mat 332 is
20 impregnated. The air having passed through the mat 332
is cleared of the impurities by gas-liquid contact with
the mists of pure water from the spraying unit 331, in
the gas-liquid contact space M;. Thus, the air pre-
filtered, in a word, by the dispersion mat 332 is
25 cleared again of the impurities in the contact space Mp,

so that the removal efficiency is very high.

The air cleared of the impurities in the



- 39 - gas-liquid contact space M is cleared of the msts in

the m st collecting section 335. Thereafter, the cleared air is
gui ded to the dispersion mat 352 and further into the gas-liquid
contact space M2 via the 5 ventila[ing%iipes 353a that penetrate the
pan 353. Ther eupon, the mat 352 and e Space M2, like the

di spersion mat 332 and the gas-liquid contact space M, renove the
inmpurities. As the inpurity renoval is thus carried out in two

Content of thy * 9a Piduffkifact spad JED ¥ SESREA, bRV eRENBIAFE) in'

content of the ecover e

repeated tw ce agqy Giig t&fl@cﬁﬁ%’&c@i@?@f@m ’Tﬁg?.eatfﬁgr”tﬁgeanness

of the air may be further 1 nprove I ncreasi ng equency of

the inpurity remgalaredBir is guiddf t?c%:rt'}?é gdg{%ge?%iéﬂ.emégp%bthgﬁ in the

gas- liquid contact space M2 is clear e msts Int

m st col | ecting Feetmy Ircafthd HdNdUCatid Eontdet space MP'@Yﬁrtﬁél- In
IS

the bl ower 371, the cleared air m xed wth e refatively cl ean

air introdsced fnvendilatidy pipetdB536RAGE PeddiLaed the %&ﬁ'SEDEJ' y port
372. The resulting air mxture is run through the heating

mechani sm 373 andhereupon dithd ngTESSRHEEN e, sgaée i B, 1ike tHeSCharged
fromthe outlet port 375. In the present enbodi rent, the relatively

clean air in thedimpersigacmat?332 ab tife tdesdbigph £d bobhoaed spacetmyp of

the cl ean room i n which the coating/devel opi ng apparatus 1 is set,

is I nt r ocheswyet iheudgmpurd tHies sufd thorim@aPity removal is thus
carried out in two stages, highly clean air can be

10 created despite the high impurity content of the
recovered air. Although the impurity removal is
repeated twice according to the present embodiment, the
cleanness of the air may be further improved by
increasing the frequency of the impurity removal.

15 The air cleared of the impurities in the gas-
liquid contact space My is cleared of the mists in the
mist collecting section 355 and introduced into the.
blower 371. In the blower 371, the cleared air is
mixed with the relatively clean air introduced from the

20 upper space 75 through the air-supply port 372. The
resulting air mixture is run through the heating
mechanism 373 and the humidifying mechanism 374, and is
discharged from the outlet port 375. 1In the present
embodiment, the relatively clean air in the upper space

25 75 of the double-bottomed structure of the clean room,
in which the coating/developing apparatus 1 is set, is

introduced through the air-supply port 372.



- 40 - Al ternatively, however, an independent source of supply
may be provided separately. The m sts of pure water sprayed
fromthe spray nozzl es 351a of the spraying unit 351 for gas-liquid
5 contact are tenporarily trapped by the, di spersion mat 352.
Thereafter, some of themare coll ected di T ect y ~ into the pan 353,
and the others along the respective top surfaces of the caps 354.
Thereafter, an overflow of the pure water fromthe pan 353 drips

t hrough the 10 | | | 3a_l hat .penetrate the pan 353. .The
pureryg/]vat e(rj pastsesA %‘?ﬁ%%%ﬁ%@gmﬁi@?%@%?e¢#ngg%%e?fli}ﬁn. sou;c%gg, :;ipjz .
as-liquid conta - : and caps

gol I-ec'?ed in the%@ﬁ%%%’%%%?%éﬁé?&%Mter collected in tﬁe pan 333

is delivered to the : ' [ Ci I_n ' 392
;ﬁd o sprayed iﬁﬁ?%émbig%?¥gﬂgﬁyggﬁ?g§% géﬁ%&gﬂnﬁ&%ﬂlﬁﬁg %nggg flow

rate of the pure yysledleld it {KOTabPeyPAG dde 351 forl BabNes5RLAYI NO

unit 331 by neans of the punp 39 i ncrease e"msts pure

water in tige gas-ddritict 2k tem PLly Sepsspdd bg%ﬁ_asaisgerm% hae

renoval efficiency for the inpurities in the air i1s”inproved.

Thus, the pure we@5g. usEtbidafter Saseme Of tHORMare colleb®BHl dhiYet@MHVi Ng
section 350 can be reused in the first inmpurity renoving section

330, so that pureinss ethe Zfan 353 0 xed st bele 241 6RE BReS2¥8pective
As mentioned before, the pan 333 is provided with t he concentration
sensor 400 for detegrtsugfddes ioputhd ycaps 354. Thereafter, an overflow
of the pure water from the pan 353 drips through the
10 ventilating pipes 353a that penetrate the pan 353. The
pure water passes through the mist collecting section
335, gas-liquid contact space Mj, dispersion mat 332,
and caps 334 to be collected in the pan 333. The pure
water collected in the pan 333 is delivered to the
15 spraying unit 331 by the circulating pipe 392 and
sprayed in the gas-liquid contact space Ml; If the
flow rate of the pure water delivered from the pan 333
to the spraying unit 331 by means of the pump 393 is
inéreased, the mists of pure water in the gas-liquid
20 contact space M; increase, so that the removal
efficiency for the impurities in the air is improved.
Thus, the pure water used in the second or upper
impurity removing section 350 can be reused in the
first impurity removing section 330, so that pure water
25 to be supplied anew can be saved.

As mentioned before, the pan 333 is provided with

the concentration sensor 400 for detecting the impurity



- 41 - concentration of the pure water stored t herein.

Variation of the inpurity concentration of the air recovered from
the treatnment station 11 is reflected remarkably in the inmpurity
concentration of the 5 contacted pure water collected in the pan 333.
If the result of detection of the'Tnﬁ%%ity concentration by

the concentration sensor 400 is higher than a given val ue, the
controller 401 controls the valves 394 and 398 so that fresh pure

lied f th 0] t 397 to th
o o " ek SO B o ng Bl Stat s BRLed ke 8010, LU
f th 1, dith bility of.th d
i:rngri ts r enovi ngvsagc'{ %’ﬁo g(bf %betﬂ‘g&f]ﬁ%f ORSIR t%’:g,atloneo gﬁ%o@?‘ﬁg
section 330 ther e;igadcegvélpeé epmoye ‘h{]? %%ésat erhtrt ur| t |$ %irg% ]t(# t(__:o(\{er ed
2R ecti

air can be inprov
t td 400 hlgher
than the given valtaiokl oot o SRt ahd ﬁéé’r&‘#ﬁ@fgﬁ oF tvlé ves 394
d 398 hat t o] e
\{:\llgter rezgng§ ta%%%%’séb&%@rwﬁef SceOlg%rset?? %&ppé}%gd%%,ﬁ]tg% Ierf)goﬁh?my
be designed to  result Wt 'ddtddeid yESLHR® fxﬂ%ritﬁ?vﬁere ﬂ%?éti&? By esh

pure water is stopped or reduced in the case

detection result afhd ondBWEFdtisP ¥SEIA4EOD i ﬁPc)‘Rér €Ran a diwenthe
given value. By doing this, the pure water . supply can be kept at

the m ni mum necessaihidgllatie tdontroller 01 Tt ¢ MPKE | o1 ESSHCTI4 I @hd on.
Thus, excessive
' 398 so that fresh pure water is supplied from the pure
10 water resupply tank 397 to the intermediate tank 396.
Thus, low-impurity pure water is sprayed from the
spraying unit 351, and the ability of the second
impurity removing section 350 and the first impurity
removing section 330 thereunder to remove the
15 impurities from the recovered air can be improved.

If the result of detection of the impurity
concentration by the concentration sensor 400 is higher
than the given value, the controller 401 controls the
valves 394 and 398 so that the fresh pure water is

20 supplied from the pure water resupply tank 397. At
the same time, the controller 401 may be designed to
control the valves so that the supply of the fresh pure
water is stopped of reduced in the case where the
detection result of the impurity concentration is lower
25 than the given value. By doing this, the pure water

supply can be kept at the minimum necessary quantity

for a given impurity concentration. Thus, excessive



- 42 - supply of fresh pure water can be prevented to | ower

the runni ng costs. Further, the pure water stored in the

i nternedi ate tank 396 is sprayed fromthe spraying unit 351 after
it 5 is adjusted to a given tenperature, e.g., 7[err]C, by the

heat exchanger 405 in the supply pipe 402, s#d hat a high inmpurity
renoval effect can be expected. The heat exchanger 405 is
supplied with the pure water that is preadjusted in tenperature in

a manner 10 such.that. it is caused to exchange heat with the pure

wat er fromthe drﬁf’ﬁ’pﬂgnosflf[rﬁ??‘['ﬁélr&r SR FHe e prevent c‘?%rﬂdgﬁ‘e%gl.
In a pure water tgggeratune a%iu%tnent process using the heat
exchanger 405, th f GHEI e COSES - | oad on the refrigerator 404 for
supplying the 15 Lefri ant, tqQ. the exchanger 405, can be.relieved.

An inpurity renoving a;ggla]t{ta %rs’ g%“orv\% vlvﬁr(]ter @torec%ﬁx %enwt%“?@eﬁt?n
pl ace of the inpugi k N ApP . ib boyve. |

t hi s apparat us 3052-,hhyc 3§%D\ist %Er\?g'teedr f| S sﬁd[’)}%t :%d?ﬁ%}rrgféﬁﬂ%%g%s p%ﬁ%gzbijp%e
412 to a 2 SRr auhng el ot Ll ikt he, f 1 StoonpyL,i

r enovi ng se%tion 330°s8 that it %sgépraye ﬁ@rom%%%%ﬁfé'd" 7bﬁo§%l%§e4lla
in the gas-liqui dhegRt 8xchandes Wbs 1H€ th Iyd V4 g2 ratus
302 is constructed in %t he same nanenesrupfs e%o_rego’l ng r{%lpaﬁcfl y
removing 25 BRBAr dipard®y SemeRiall Ff ARV s Wipdadbgy th the
spraying unit 411. Theretore, |like reference nunerals are used to
desi gnate common nenbemhe Weata edehdngdn AV5 is supplied with the pure

water that is preadjusted in témperature in a manner
10 such that it is caused to exchange heat with the pure
water from the drain pan 312 by the preceding heat
exchanger 391. 1In a pure water temperature adjustment
process using the heat exchanger 405, therefore, the
load on the refrigerator 404 for supplying the
15 refrigerant to the exchanger 405 can be relieved.
An impurity removing apparatus 302 shown in
FIG. 10 may be used in place of the impurity removing
apparatus 301 described above. 1In this apparatus 302,
tap water is supplied through the supply pipe 412 to a
20 spraying unit 411 that belongs to the first impurity
removing section 330 so that it is sprayed from spray
nozzles 4lla in the gas-liquid contact space Mj. The
impurity removing apparatus 302 is constructed in
the same manner as the foregoing impurity removing
25 apparatus 301 except for members associated with the
spraying unit 411. Therefore, like reference numerals

are used to designate common members, and a description



- 43 of those individual nmenbers is omtted. In the
| mpurity renoving apparatus 302, two I mpurity renoving sections are
stacked in tiers, and the first inpurity renoving section 330,
which is 5 regarded as, so to speak, a grefilter, does not require

a high inpurity renoval eff|C|ency P055|Dly, t h&re- fore, the use
of expensive pure water may overreach the specifications. To cope
with this, the first inpurity renovi ng section 330 of the apparatus
302 is designed ter_that ,is high in both availability
and handl%ngP??ﬁ l%é&%%@ﬁﬂga empers; &f,Pmd: ty of pure

wat er used in the inpucti renovin aratus 302 ca be reduced
so that the running coép ﬁanBquﬁg gmoving apparat%ﬁt%ﬂﬁﬂﬂ?

| over  accordi ng LEFEELEY r8hfyid serrEbhe" Egécﬁr:sgﬁ%gfod&eﬁ o o
i mpurity feﬁ@omgf_e hQEJ'E szLﬁgrLb L;¥L %rsfoan%fia{‘htg ers.

In this case, the renpva C|en uri air can

b furth t | 0
e inproveds furthggg afﬁé&r;a‘é | ¥8! ¥o . sﬁ% ”BE:E@ firl:erS S rrayéblg(?erlre

necessary heat energy for eaflng mechani srh 3 i'ved

from exhaust heata high im ﬁf&%hfeﬁstrawsme&eﬁgg '@ao%tsllmy/vortdferéleat
from t he refrlgera or may be utilized for heating by

neans of the heat f@ige leEh@nas& 87 3exP¥nd 9y80phbeSwaltk® mdy overreach the

ener gy-savi ng performance of the apparatus can be | nproved.

Referring now to épécifiicatflonSpurTdycopaeOWitlE this, the first impurity
removing section 330 of the apparatus 302 is designed

10 to use tap water that is high in both availability and
handleability. Accordingly, the total quantity of pure
water used in the impurity removing apparatus 302 can
be reduced, so that the running costs can be lowered.

Although the impurity removing sections are

15 arranged in two tiers, upper and lower, according to
the embodiments described above, three or more impurity
removing sections may be vertically arranged in tiers.
In this case, the removal efficiency for impurities in
the air can be improved further. Alternatively,

20 moreover, some or all of necessary heat energy for the
heating mechanism 373 may be derived from exhaust heat
from the refrigerator 404. In other words, heat from
the refrigerator 404 may be utilized for heating by
means of the heating mechanism 373. By doing this, the

25 energy-saving performance of the apparatus can be

improved.

Referring now to FIG. 11, an impurity removing



- 44 - apparatus 501 according to still another enbodi nent of

the invention will be described. As shown in FIG 11, the inpurity
renovi ng apparatus 501 generally conpri ses an inlet section 510
formed i nside a sheathed panel, 5 first inmpurity renoving section
530, second inpurity renovi ng secti &# 550, outlet section 570, and
i mpurity renmover circulating section 590. Air fed into
the inmpurity renovi ng apparatus 501 is first is introduced into a

space S through an

| 511 h | 510.
Provided in the Pplar}"aeé‘}%\]/%ql p’ﬁ"{) ’iﬁ#"’lgné'-‘% rr]ﬁtse‘t e]s:é{,]’!‘?e%?’s‘fgg‘%{‘gg imemt Af pan
512 f f t
vt er, which is 3' ittt e, A Hatbur (45 Uﬁ:d aslr?:%%fgvi%b
t 530 d t t
515 | o i schar ged T et P Yo {rif Biilar s, 5o GEralIY KoREFIfef e
plant by means ap i1 &R ﬂ@?oﬁ&n‘éc} inside a. she;—m?éséﬁﬁ%i mpurity

renovi ng section 530 'S prOV| a ‘sprayi ng uni aling
spray nozzkes Zerstfgﬁghgxg dest f @%e%nst a
di spersi on mat 532 of, for 3 rrpl e, r}ﬁ‘{/\/oven]T rﬁr@c@ M&d\@hﬁ%u

gas- | i qui d cont aglonRRAX M]ectﬂ?ﬁl 1L dMelet section WHS! |

di spersion mat 532, V\hgﬁjeby thle pure V\s/é%tcerlosrbrayed %omt o%zl es
33la is trapped, redover Hirdifl=X8Ghg Hak P uniformy.

Locat ed under the dispersion mat 532 is a pan 533 for. collecting

the pure water drippi gif rfed tireedrtheédmpurity removing apparatus 501
is first is introduced into a space S through an inlet
10 port 511 in the inlet section 510. Provided in the
lower part of the inlet section 510 is a drain pan 512
for storing some of an impurity remover, such as pure
water, which is used in the first and second impurity
removing sections 530 and 550. The impurity remover
15 stored in the drain pan 512 is discharged into, for
example, the waste water system in the plant by means
of a drain pipe 514.
The first impurity removing section 530 is
provided with a spraying unit 531 having spray nozzles
20 531la for spraying fine mists of pure water against a
dispersion mat 532 of, for example, nonwoven fabric
through a gas-liquid contact space Mj. The space My is
underlain by the dispérsion mat 532, whereby the pure
water sprayed from the nozzles 331a is trapped,
25 dispersed, and dripped uniformly.
Located under the dispersion mat 532 is a pan 533

for collecting the pure water dripping from the mat 532.



- 45 - The pan 533 is vertically penetrated by ventilating

pi pes 533a as passages for guiding air, an object of treat nent,
rising fromthe space S thereunder to the di spersion mat 532. The
pi pes 533a also have a 5 function to gggde an -overflow of the pure
water from the pan 533 into the drain“pan 512.

Arranged over the ventilating pipes 533a are caps 534 that are
shaped so as to cover the respective apertures of their

Cerve Lo provent Tk BaRcbss 18 Vepeideay RERRESRRRCPY, aRNrii 283587 o
the Space s di t1 SHSEad3 8 bRERREERTFBE g8 Rk R R an' BBSREL BECT

after running aga&f@&ﬁ%&ﬁt?@%s?@é- f%ﬁﬁ Qﬂé.efpégf gy%’ﬁh%uﬁh pedol pkhe pan

533 is fed again to t rayl ng uni neans of a punp 536 .
and sprayed dispéLE1bRenaLr §%2 DOZ@hgsgggég- 5384Sa15BehAYEC VAt er can

be circul ated for reuse. T ond I npurity renoving section

550, whichgs 20functiefat8dghig8t afvevetrftoli b%t thBPPurtY waCERY ifREm
section 530, has basically the sane construction as the first

section 530. Moretkpesahi 38! ynté ph8 8pdihaphngs512. ventilating pipes
553a is set in the bottom portion of t he renovi ng section 550, and

caps 554 are provi ded AZbangedoveert Bhepivpatiiaddng pdipeisdBaidlay areAcaps
di spersi on mat 552 is | ocated over the caps 554, and a spraying
uni t 551 33¢| thatigaserahapedzsesas5te tevdrspheecdespertiire
apertures of their corresponding pipes 533a with gaps
10 between them. The caps 534 serve to prevent the pure
water from the dispersion mat 532 from dripping
directly into the drain pan 512. Further, the air from
the space S diffuses and rises to the mat 532 through
the gaps after running against the caps 534. The pure
15 water stored in the pan 533 is fed again to the
spraying unit 531 by means of a pump 536 and sprayed
from the spray nozzles 53la. Thus, the pure water can
be circulated for réuse.
The second impurity removing section 550, which is
20 located right over the first impurity removing section
530, has basically the same construction as the first
section 530. More specifically, a pan 553 having
ventilating pipes 553a is set in the bottom portion of
the removing section 550, and caps 554 are provided
25 over the pipes 553a, individually. A dispersion mat

552 is located over the caps 554, and a spraying unit

551 including spray nozzles 55la is disposed over the



- 46 - mat 552 with a gas-liquid contact space M2 between them

Aliquid drop renoving filter 555 of, for exanple, nonwoven fabric
is provided over the spraying unit 551, that is, on the

| owest - stream si de of the second 5 ity renoving section 550.

The fabric of the filter 555 has legﬁ dianeters smaller than those
of the material of the dispersion mat 552. The pure
wat er stored in the pan 553 is fetched by means of a punp 556 and

subj ected to heaty exchange; i 2 g&g-%aguggaéo £ g%ngS%HESQT belwedh them.

i mpurity renDV|ng appar at us accor € present

enbodi ment, the pires W& drop remo¥$n Oggﬁgepy?ﬁécgingke ReAlpiel N a

refrlgerant from arefrirgerato e apparaftus, eréby its

tenperature is acﬂd&%@yeﬁofaﬁfic efé J:Svuié&r&]rgr ther @pra%ﬁn;;l und! t%r."rl the

pure water, kept at 7[err]C, 1Is gain t ng appar at us

551 and sprayed ferat the, Soh ahe lowestD§€EES§ 55&@ b2 Rkfe 8eeehd
According to the present enbodiment, the first and second inpurity

removi ng secti onsingitr fbyl Poflovigy S8ctionabsengedhien fabRiki ©FS thepper and
| ower, as nmentioned before. An overflow of the pure water used in

t he seconfli btexippss hapufiberrdbamebgrsesimhdlerS@handthose of
collected in the pan 553 drops into the first or | ower i mpurity
renovi ng secti on 388 .matterbali off thetdisp@bsion paess6R.enbodi nent,
however, fresh pure water is resupplied froma pure water resupply
source 562. AcTbe dpugéywateguahored dh pheepaat &5 3cdsr datahdidndpyt o
means of a pump 556 and subjected to heat exchange in a
10 heat exchanger 557. In the impurity removing apparatus
501 according to the present embodiment, the pure water
is cooled by exchanging heat with a refrigerant from
a refrigerator 561 in the apparatus, whereby its
temperature is adjusted to, for example, 7°C. There-
15 after, the pure water, kept at 7°C, is fed again to the
spraying apparatus 551 and sprayed from the spray
nozzles 55la to be reused.
' According to the present embodiment, the first and
second impurity removing sections 530 and 550 are
20 arranged in two tiers; upper and lower, as mentioned
before. An overflow of the pure water used in the
second or upper impurity removing section 550 and
collected in the pan 553 drops into the first or lower
impurity removing section 530. According to the
25 present embodiment, however, fresh pure water is

resupplied from a pure water resupply source 562.

Accordingly, a quantity of pure water corresponding to



- 47 - the resupply drops into the first renoving section 530

and is collected in the drain pan 412. Alternatively, three or nore
i mpurity renoving sections may be arranged in tiers. 5 _

The air, cleared of inpurities in the first and : second inpurity
renmovi ng sections 530 and 550, is “gutded to an exit or an outl et
port 572 by nmeans of a bl ower 571 in the outlet section 570.. On the
ot her hand, the relatively clean air in the upper space 75 is

LT CRU LR TP 0 N
f d d t 0

30 2 P et ARG AR 10, AR U

1 f o/,

L e O 5 O RS S S S W ShEHA By " <

di schar ged airis%fygﬂ§§&e ﬁotgefgpn perature of 23[err]C and a
relative humdity of 40% exanple. 20 The foll ow ng

is a descrigption of th?h@pﬂﬁt'é’ﬂeé’fed of imphPSti8BULh! YtheeFR¥ERIand
apparatus 501 constructed in this mahner. During treatnents in the

treatment units Gfecond impuPELyEORdMAE K9 VEdOPiEWs APPOT dhdS580,agsment i oned
bef ore, .cl eaned down fl'ows at a given speed of, e.g., 6.35 ms 25

to 0.5 m's are fapuiRibd ned hen a@pit BdtiSard outPbét i SdLE 572 by mahfls of a

|npur|t|es such as organi c conponents, ions, Ika¥|ne conponent s,

etc., produced i blidwernfAl alnstie outlet section 570. On the other
hand, the relatively clean air in the upper space 75 is

10 introduced into the outlet section 570 by means of
another blower 573 and mixed with the clean air cleared
of the impurities in the first and second impurity
removing sections 530 and 550. The resulting air
mixture is adjusted for temperature and humidity by

15 means of a heating mechanism 574 and a humidifying'
mechanism 575, and then discharged fhrough the outlet
port 572. The discﬁérged air is adjusted to a tem-
perature of 23°C and a relative humidity of 40%, for
example.

20 The following.is a description of the operation of
the impurity removing:apparatus 501 constructed in this
manner. During treafments.in the treatment units of
the coating/developing apparatus 1, as mentioned before,
cleaned down flows at a given speed of, e.g., 0.35 m/s

25 to 0.5 m/s are formed in the apparatus 1. Particles

and impurities, such as organic components, ions,

alkaline components, etc., produced in the apparatus 1



- 48 - are transported downward by these down flows, and are

I ntroduced into the inlet port 511 of the inpurity r enovi ng
apparatus 501. The recovered air introduced through the inlet
5 port 511 is guided to the dispersion ngh 532 through t he
ventilating pipes 533a that penetrate the pan 533. Since the pure
water is then sprayed fromthe spray nozzl es 531a agai nst the mat
532, the particles and i mpurities, such as organi c conponents,

e o S SRR B Y R o

renoved by touchingt € alr having

passed thr ough t henRbaBcaal Sntdr LRET inlet pork! 6aneS oGy | es by

di rect gas-liquid contact t sts of pure water fromthe

spraying unit 53lremd®ing apPakBeu8asgohiquid contact space ML. Thus, the
air pre- filtered, Th a word, by the dispersion mat 532 is

cleared again of the i@pdrirbbeverddt B8 rCeRLIGduTRRAC & MMbugh the irlet hat
the renoval efficiency is very high. In this case, noreover,

the recoversd airpbst 801 is gufifiwaetobyhehaieprssidh heftors3d ttHdoigh
upwar d, and the dispersion mat 532 is uniformly inpregnated with

the sprayed pure théevenfiltatdhggpypesh63tacehatepemetrate the pam t983.
object of treatnment, is evenly cleared of the impurities. 25
The air thus cl eaSikdcef theepumpuwateesisnthea gpxayed from |[thguispamegnt act
space ML flows through the ventilating pi pes 553a that penetrate
the pan 553, and nezgleshB3la against the mat 532, the particles and
impurities, such as organic components, ions, alkaline
10 components, etc., contained by the recovered air are
removed by touching the pure water in the mat 532.
Thelair having passed through the mat 532 is further
cleared of the impurities by direct gas-liquid contact
with the mists of pure water from the spraying unit 531,
15 in the gas-liquid contact space M;. Thus, the air pre-
filtered, in a word, by the dispersion mat 532 is
cleared again of the impurities in the contact space M;,
so-that the removal efficiency is very high.
In this case, moreover, the recovered air is
20 diffused by the caps 534 before it flows upward, and
the dispersion mat 532 is uniformly impregnated with
the sprayed pure water. Accordingly, the recovered air,
as the object of treatment, is evenly cleared of the
impurities.
25 The air thus cleared of the impurities in the gas-

liquid contact space M; flows through the ventilating

pipes 553a that penetrate the pan 553, and is further



- 49 - subjected to inpurity renoval by gas-liquid contact in

t he di spersion mat 552 and the gas-liquid contact space K2 of the
second inpurity renoving section 550. In this case, the pure water
sprayed fromthe spray 5 nozzl es 55l1a gﬂ the second inpurity renoving
section 550 is cleaner than that Tn e Tirst inpurity renoving
section 530, so that inpurity renoval of a higher degree can be
achieved. Very clean air can be created by thus repeating the

- [ [ venl . S he, t tuyr, f. th . wat
used 1o T FpbEoRee oy Drpyei Y "EEnbesy BYTERRL i Gud, SRGsRLES T
Cthe i T g : - .
The air having Uit oabeP TR rhanst s g2 nlre %r&*%%Ll-lqurlgnsséﬁafzgv%ﬁsgfed
f msts by the ljgu [ ; ' t
?hengﬁtfetyporf é%gq%g ?ﬁgpsééﬂﬂa'ﬂg?%aé$y55?@b%}ﬁéegggg§§ﬂrB?g?bEEBM“ °

delivered to the PR{§ case, thé’ ufé_ﬁéé@rggg?gfgd“@ BmtEﬁenkégﬁgare

renoved t here- fromby the filter ts cl eanness ery highf
20 BEfQFe_then@i@BQSGSSIaSoﬂl§H@?§Q@QnérQﬁ%ﬁfftfuiéﬁbvﬁﬁ tsection 972
furthermore, its tenperature and humdity can be -~ confroll ed by
neans of the heat$Q bsdcheaneifyh&y that in GRENADEE® dhpudi€ySFfemoving

Thus, with use of the inpurity renoving apparatus 25 501 according'to
the present enbodseeviont$B0aiso that impecdvereembveln bliea higher
coati ng/ devel opi ng apparatus 1 can be cl eaned by gas-liquid contact

with pure water alegree can be achieved. Very clean air can be created
by thus repeating the two-stage impurity removal.

10 Since the temperature of the pure water used is
adjusted to 7°C by means of the heat exchanger 557,
moreover, the impurity removal efficiency is further
improved. |

The air having undergone the two-stage impurity

15 removal is cleared of mists by the liquid drop removing
filter 555 and then blown to the outlet port 572 by the
blower 571. Since the air to be delivered to the port
572 is also cleaned when the mists are removed there-
from by the filter 555, its cleanness is very high.

20 Before the clean air is discharged from the outlet port
572, furthermore, its temperature and humidity can be
controlled by means of the heating and humidifying
mechanism 574 and 575.

Thus, with use of the impurity removing apparatus

25 501 according to the present embodiment, the air
recovered from the coating/developing apparatus 1 can

be cleaned by gas-liquid contact with pure water and



- 50 - supplied again to the apparatus 1 and i ndi vi dua

treatnent units, e.g., resist coating units COTl and €Or2. Thus, a
predet er mi ned degree of cl eanness can be attained without using a
chemcal filter. Since the 5 pure wat er &sed in the inmpurity renova
I's circul ated to be reused, nnredVer? t he running costs can be

| oner ed. Besi des, tenperature and humdity can be controll ed.
Conventionally, a nechanism (e.qg., chem cal filter) for renoving

i mpurities and nmechanj s 10, far controlling,tenpetatur hum dity
are desi gned suppwa’n%ga?'g%’rfbeﬁoi p%?ﬁ%ﬂ#"f/s of 3# éﬁgfﬁgfiag ccor di ng

to the impurity remyinganRarelus, 591 ofodhe: Pegselhg units cBEROdnEEN.

however, the renov I hpurTti s and’ the C erature

and humdity can é@rzepsi,f}yuiég%r%f%gg%ﬂ{ﬁ%&“ &Q%i:'éé 8k léh&ﬂ%ﬁs“ﬂhﬁ be

construction. O I nvestigation nade e 1nventors

hereof, high i mpyddy; S&IOY Do GEPSiAY dOeheRi€alOfhBter. sinbeCeHBI Zed
when the tenperature of pure water for~ use as an inpurity renover

was set at sabout pifsed rfdtdP 4SE@ViRIthedOimpuri 6PUFehbea1PY sdasrbuaritdd
contact. In theinpurity renovi ng apparatus 501 according to the

present . aipaskh "Eaised enef&ber | NEhé ergh 8hyr oetst Banpbee
water as the inpurity renover is adjusted to 7[err]C by means of

the heat exchangeowsred Al tBesbdéy | yemparalhre andnhumitytyeoaw be
apparatus 601 according to a further enbodi mrent shown in FIG 12
may be used to perdmtrolled. Copeentionaldyh aigechapismt yer.grpval
effictency. in chemical filter) for removing impurities and mechanisms
10 for controlling temperature and humidity are designed
and arranged independently of one another. According _
to the impurity removing apéaratus 501 of the present
embodiment, however, the removal of impurities and the
control of temperature and humidity can be easily
15 achieved with use of a single unit construction.
According to investigation made by the inventors
hereof, high impurity removing capacity was able to be
recognized when the temperature of pure water for use
as an impurity remover was set at about 7°C in removing
20 impurities by gas-liquid contact. In the impurity
removing apparatus 501 according to the present
embodiment, therefore, the temperature of the pure
water as the impurity remover is adjusted to 7°C by
means of the heat exchanger 557. Alternatively, an
25 impurity removing apparatus 601 according to a further

embodiment shown in FIG. 12 may be used to perform

operation with high impurity removal efficiency. In



- 51 - FIGS. 11 and 12, like reference nunerals refer to like

menbers, units, nmechani sns, etc. ' In this inpurity renoving
apparatus 601, as shown ~in FIG 12, air on the |ower-stream side of
afilter 5 555 is cool ed by neans of %’fool ing coil 602 in the

upper portion of the apparatus. The coil 50 - comuni cates with a
circulation circuit of a refrigerator 561 so that a refrigerant
circul ates therein. The cooling coil 602 is |ocated between the 10
filter 555 and bl S B/ 73 . Lvely, it

| ocat ed bet ween a "heat i%]arrrg%glazrsﬁ girﬁ']élzfgeg’fh%@%ﬂﬁ%g Xumeralﬁl 5%?5”%1?%8
573. M di ng $495 a%’eéﬂaﬁfﬁngnbé’gé ments descri bed

above, the inpurf?y renmoVving settions are arranged in 15 tiers, upper

and | over. AIter”atiVfﬁYt%Q%Wﬁ%§ﬁri{§rfém%%i%%n?PﬁanE %O@gli”BQrEEXHQ by.

renmovi ng sections 630 and uously arrénged’si

side, as shown inp ric. 1F) Qirddn Ithd NSwdASPeraRassa8Col hOFilter
circul ating recovered air Qis forned extending in the horizontal

20  dirgetion,ssmdidliciErsd By MdEndr A HSLiRG €881 602 in EREDVI Ng
sections 630 and 650 are arranged horizontal ly in the center of the

passage N. Sprayiuppemigarititin afl the appa¥dtusavi Pigespoay 602zl es 631a and
651a for spaying an i mpurity renover against the mats 632 and 652
are 25 | ocatosshnoareircd ttess rwickdr ree spiorehi Yegt it sSc i8@u dtdob58. A
liquid drop renoving filter 660 is set at right angles to the
fl owi ng directi orefiriideratam\afkedaithad amrefreigerant circulates
therein. The cooling coil 602 is located between the
10 filter 555 and blowers 571 and 573. Alternatively, it
may be located between a heating mechanism 574 and the
blowers 571 and 573.
According to any of the embodiments described
above, the impurity removing sections are arranged in
15 tiers, upper and lower. Alternatively, however, first
and second impurity removing sections 630 and 650 may
be continuously érréhged side by side, as shown in
FIG. 13. 1In this case, a passage N for circulating
recovered air Q is formed extending in the horizontal
20 direction, and dispersion mats 632 and 652 of the
removing sections 630 and 650 are arranged horizontally
in the center of the passage N. Spraying units 631 and
651 having spray nozzles 63la and 65la for spaying an
impurity remover against the mats 632 and 652 are
25 located over their corresponding mats 632 and 652. A

liquid drop removing filter 660 is set at right angles

to the flowing direction of the recovered air Q, on the



- 52 - | ower -stream side of the second inpurity renoving

section 650 and on the upper-stream side of a bl ower 661. Thus, the
filter 660 bl ocks up the passage N Even in the case where the
first and second 5 i mpurity renoving sections 630 and 650 are thus
arranged to form so to speak, a horizontal | tTstage structure,
impurities in the recovered air Qflowing in the passage N are
renoved by gas-liquid contact with the inmpurity renover sprayed

the " &) speféren-niresn s o BoEn ReBRY, impn=RRy: reietipE” 10 "

omoving f111er GO0 broPnESD otpi-efr Bl ubBer¥eibhm side pfonob B8Tiohn be
d with - nd . Ldi h [

avi ng passed  S6L° (BRGe the £4110F bRIOELERRRCuRG D BORRYR Nace. ©”

According to the enbodhggﬂtige§ﬁéiQggeagﬂggﬁo%ngugfrst.aﬂ@ egpavered from

t he coati ng/ devel opi ng apparatus 1 ecting waters to a

series of tgeat "ef\iuri2fd remolPrgUSLBEibRS §50CaRkI BY02RGdeNELOPI NG, S
supplied again to the apparatus 1 after it is cleaned. It is to

be understood, hoyerghgedhed tbempl sor £60¥pELH, f AOALERAGONtal multhdiupdual
treatment units may be supplied to the - treatnment units after it is

cl eaned. Further,sthéct@dbe, impiieitdési hnethéopedoyebedahie gpplowvintoin

appar at uses for formng filnms on wafers in a specified heated '

at nosphere, e.g.,thelpassageny apparemosed byprgéasriiqoid contact with
the impurity remover sprayed from the spray nozzles

10 63la and 651a and the impurity dripping from the
dispersion mats 632 and 652. Since liquid particles in
the air cleared of the impurities are seized by the
liquid drop removing filter 660 on the lower-stream
side, the blower 661 can be operated without hindrance.

15 Thé temperature and humidity of the air having passed
through the filter 660 can be adjusted with ease.

According to the embodiment described above, the
air recovered from the coating/developing apparatus 1
- for subjecting wafers W to a series of treatments,

20 including resist coating and developing, is supplied
again to the apparatus 1 after it is cleaned. It is to
be understood, however, that the air recovered from the
individual treatment units may be supplied to the
treatment units after it is cleaned. Further, the

25 present invention may be also applied to apparatuses

for forming films on wafers in a specified heated

atmosphere, e.g., film forming apparatuses for forming



- 53 - oxide filnms. The substrate is not limted to a wafer,

and may alternatively be a glass base for LCD. According to
the treatnent apparatus of the present invention, as described
herein, inpurities in 5 air recovered froma given space of the
apparatus is renoved in stages by-ga83liquid contact. Even in case
the inpurity concentration of the recovered air is high, t heref ore,
the inmpurities can be efficiently renoved fromthe air to obtain a
desired degree of c]eanness. Thus, air with appropriate cleanness
can be fed into ©xide f%H@SglV%Hesiﬁk%tﬁﬂt?hbstﬁ@§t%éﬁﬂt§§p§PaﬁuUaf§§ t hat
t he at nos re he s ace ca be ft cl ean. Since at

| east sone of thég? Eﬁv? rR8s@d91ABFeBase, for LCD. {pe

i mpurity renover to be,su ce the new

| d f
supply of the inpurityA?%ﬁg i gorgﬁe Ereg Fﬁggeﬁppﬁrﬁgeérﬁén@ €with the
e tw’? SF SREEIRSR REPRTR: aPBuRIERE LN

i mpurity renpver can pe Say

| overed. 20 rédovdf d§fﬁa&ﬁﬁyt fpggréﬁgée %ftgﬁe|2¥5akaguﬁd%s

furthernore, nultlp I cation n1croor ani sns;

germs, algae, etGremdvkd hfnl)é@é’%éé Yoy E§RY €1 1§34d contac’cbe F@éhr %hng seSO

t hat the mai ntenance cycle ap arat us can be [engthené
an ultraviolet-I iy 1&5&r1ty'é6ﬁﬁ%ﬁ%f&@1&ﬂ'6f'éhésfgc8§e§eatSikliéeﬁlﬂﬁbe

I mpurity renover can be sterilized wthout stopping the renovi
apparatus, so thathexwtorelpush®pRiipit DEiacde BaréFeiciently removed
from the air to obtain a desired degree of cleanness.

10 Thus, air with appropriate cleanness can be fed into
the given space of the treatment apparatus, so that the
atmosphere in the space can be kept clean. Since at
least some of the impurity remover is reused, moreover,
the impurity remover to be supplied afresh can be saved.

15 Since the new supply of the impurity remover is
adjusted in accordance with the result of detection by
the concentration sensor, the necessary impurity
remover can be saved, and the running costs can be
lowered.

20 In the treatment apparatus of the invention,
furthermore, multiplication of microorganisms, such as
sundry germs, algae, etc., in the impurity remover can
be restrained, so that the maintenance cycle of the
apparatus can be lengthened. If an ultraviolet-light

25 irradiation unit is used as a sterilizer, the impurity
remover can be sterilized without stopping the removing

apparatus, so that continuous operation can be carried



- 54 - out. Since no heat is used in the treatnent, noreover,

the tenperature of the inpurity renover can be kept constant, so

t hat subsequent tenperature control is easy. 5 Accordi ng
to the treatnment nethod of the present i nvention, the inpurity
remover in the circul ation systemis§%i§tharged t hor oughly, so that
m cr oor gani sns in the inpurity renover can be renoved together
Accordingly, the entire process of sterilization can 10 be
acconplished with yse qf, a bioci.de onl so, t hat

bacteri ci dal act P8 caP B OBILiIRAT i¢ used %&uEH%JTﬁ?aFﬁ§§%;8@g§é°Xﬁ§'be
d | - Yr ;

the addi tion * ¥hd Hemperatard it ol Ml (B REpdu ok LA, BE, REBERLIY ¢y
15 . i il i . b
15" " e st eiiorst o SINGR ELELLER B Lo

is exceeded by thgunmber of - mcroorganisns in the inpurity renover
that are counted by neans of a neasuring device, such as a particle

20~ coupter. Accorghdirdthg e tHd NorbathentRELhbdabEORhe presenitS
carried out only at an appropriate tinme, so that the time for the

interruption of tikremeliorn, @hefindifrity removdainerhe a@PREALHEIHAUI I ed
by the sterilization can be shortened. In consequence, the

t hroughput can beystem is idiFchaxfed thoroughly, ASSOotRatomiérbbegafiR¥ikt y
renovi ng appar at us of the present invention, the sprayed Inmpurity
renmover is in the impurity remover can be removed together.
Accordingly, the entire process of sterilization can
10 be accomplished with use of a biocide only, so that
a stronger bactericidal action can be obtained.
Naturally, the biocide.may be added gradually or the
sterilization may be finished by stopping the addition
of the biocide when the microorganisms in the impurity
15 remover are destroyed. Alternatively, sterilization
may be started after stopping the treatment apparatus
when a given value is exceeded by the number of
microorganisms in the impurity remover that are counted
by means of a measuring device, such as a particle
20 counter. According to this method, the sterilization
is carried out only at an appropriate time, so that the
time for the interruption of the operation of the
treatment apparatus required by the sterilization can
be shortened. In consequence, the throughput can be
25 improved.
According to the impurity removing apparatus of

the present invention, the sprayed impurity remover is



- 55 - tenporarily trapped by the dispersion mat, and is

di spersed as it drips uniformy. Accordingly, air havi ng passed

t hrough the di spersion nmat touches the liquid particles of the

i mpurity renover sprayed by 5 means of fthe nozzles, whereby inpurities
can be renoved. Thus, the efficiénc f Tmpurity renoval fromthe
recovered air is satisfactory. Further, the inpurity r enmover

dri pped fromthe dispersion mat can be recovered with ease. Since

the air can uniformn as, 10 rough the di spersion mat_w f hout | ocal
concentration, temgé#%ﬁiiﬁuﬁfaﬁﬂﬁé!ﬁﬁi#h%iéi?&ﬁﬁéﬁﬁ?r@ﬁ%Véﬁn vEhl y.

Addi ti onal advantages and, nodi f.i catd ons. w /| | cc to those
skilled in the arcﬁ. pﬁfesreeq c?rse,lt tips "frhleéqﬁn\‘/l%'tiozlr‘lccjl':gglﬁgjfljééﬁbfba%{elg aspects
is not limted t aa_ﬁ_cd' | ﬂﬁé ' S0k '

enbodi nent s %a‘;ig?%\%aéagn%l escr‘ﬁ)}g e?%ilsﬁﬁ Acc%rr?gﬁ%gle%%%éf{?oﬁge
nodi fi cations may Q& iUl Sepaid | b dF t.hem b i by O
scope of the genéirlgﬁﬁ n enftMTlve concept asﬂ&) 2y def?‘a%](:j sb}i/rfﬁéé api{)ended
claims andgtheir ypafid/d €N nozzles, whereby "impfrities can be removed.

CLAI V5 |

Thus, the efficiency of impurity removal from the
recovered air is satisfactory. Further, the impurity
remover dripped from the dispersion mat can be
recovered with ease. Since the air can uniformly pass

10 through the dispersion mat without local concentration,
moreover, the impurities can be removed evenly.

Additional advantages and modifications will

readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to

15 the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the

spirit or scope of the general inventive concept as

defined by the éppended claims and their equivalents.



1. A treatment apparatus arranged to treat a sem conductor waf er or
an LCD gl ass substrate in accordance wi th a photolithography process |n an
i sol ated treatment—space in an air-conditioned clean room fcx

a removing un urality of remgging g
recovering atmmg |‘E“I‘Emmmll n the 8% treat ment sha
impurities from S recovered air, the renoving sections bel'
arranged in series and each |nclud|ng a supply nmechani smfor 10
supplying an inpurity renover capable of rpgRyjm@g the i mpurities by
touching the recovered air; a tenperature adjustnment unit for
adj usting the HenPar dhidaenht! R pRiratHsLF R tHedtind EPYULLILES tRY

t he renoving unit; and 15 a return circult” for returning
the air, adjustedin an lsoiatbﬂnheéatﬂéﬁtb%phbé Hﬁ”ﬁ%f%&&ﬁﬁoﬁﬁh%ibﬂﬁﬁt

unit, to the treatnent space. . A treatnent apparatus
accordlng to cl aieléan room, cobmprheingenprising a process section
including a 20 | iquid-treatnment systemunit for treating the substrate
with a tredinment sol ut aoremot/iog anieatincledimgnla pluralityy sifeemdiviingand
a sheat hed casi ng defining an upper space communicating wth the
return circuit, osectibes for recpverdéng atclleast wbmecby¥ air ia shpplied
to the process 25 section. 3. A treatnent apparatus
according to cl ai kreatment spagkeasdnremp¥ingnimpngisdéesi dmemathevertically
arranged 57 : in tiers, and each said renoving
section incl udes Eecovered ga§1|thaluemgn@agtsgotnpua beinggaspangedgineans

f or

series and each including a supply mechanism for
10 supplying an impurity remover capable of removing the
impurities by touching the recovered air;

a teﬁperature adjustment unit for adjusting the
temperature of the air cleared of the impurities by the
removing unit; and

15 a return circuit for returning the air, adjusted
in temperature by the temperature adjustment unit, to
the treatment spéce.

2. A treatment apparatus according to claim 1,
further comprising a process section including a

20 liquid-treatment systéh unit fof treating the substrate
with a treatment solution and/or a heat-treatment
system unit, and a sheathed casing defining an upper
space communicating wifh the return circuit, over the
process section, whereby air is supplied to the process

25 section.

3. A treatment apparatus according to claim 1,

wherein said removing sections are vertically arranged
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spraying the |npur|ty renover_so as to face and t ouch the recovered
air floatingly,— a—storage portion for storing the—=ppuULity renover
havi ng passed thr “ﬂ““ “\ gas- I|qU| d contact porti
circuit for turning t§ the gas-liq
portion, and ?eUS|Hg Ieast sone Of the inpurity renover
stored in the storage portlon . A treatnent apparatus
according to claim3, mhereln sai d reuse circuit conmunicates with

Lhe i si de oo 3°CRRLE OB LR LTV LARAGI] AL AN LHENRSs & |

stream si de and prayi ng nmeans € Tenovi

Iomer-strean1sid§ §015Q?%SFG%nE%B%r?B%tIHi haJ %ﬁﬂﬁg Sippl¢sd from

the storage portron on er-strean1 Spraying neans

on the | ower- #u?'%?i@ g\gﬁfﬂ% s al&‘}% RH3 %d Ctlde and touch

a
5. A treatnent apBar according t erein sald supply

mechani sm suppl i gpel #RcOFePHed@RiNF10dR ingly, MUtk dFEPYSFt {6h afor €ast
the renoving section on t he upper riosSt - stream s1 de anong ot her

removing secti ongtoring the impulith WeRRVENhaARRY Pdbs L CElEbugh tthe! ai m
3, wherein said supply nmechani smsupplies the inpurity
renmpver adj ust edghe-aigeiide canitae topotitdion,Cand & efadde toirduiSor | east

the renoving section on the uppernost-stream side anong ot her
renovi ng secti ongecovering, retu%nlagtmeawmeﬂgaqﬂxmqnidsannxnahrppﬂtnaﬁaJn1
3, wherein a

new charge of saaddi rpusiihg eéndeastssppe odf the 1mpur1ty remover
stored in the storage portion.

10 | 4. A treatment apparatus according to claim 3,
wherein said reuse circuit communicates with the
storage portion of the removing secfion on the upper-
stream side and the spraying means of the removing
section on the lower-stream side so that the impurity

15 remover can be supplied from the storage portion on the
upper-stream side to the spraying means on the lower-
stream side through the reuse circuit.

5. A treatment apparatus according to claim 3,
wherein said supply mechanism supplies tap water as the

20 impurity remover to at least the removing section on
the uppermost-stream side among other removing sections.

6; A treatment apparatus according to claim 3,
wherein said supply mechanism supplieslthe impurity
remover adjusted to a temperature of 6°C to 8C to at

25 least the removing section on the uppermost-stream side
among other removing sections. |

7. A treatment apparatus according to claim 3,



to at | east the_renoving section on the | owernost- stream si de
anong ot her renoving sections is supplied to the rempving section

on the | owernost - af ter exchangi ng heat [
di scharged from tﬁ"lﬂm,ﬁlnﬁmuﬁml ng secti ogleon_t he upper. :
8. A treatnent apparatud afcofdihg to claim wh LAgER:
one of said renoving sections includes a concentration sensor for
detecting the inpurity 10 concentration of the inpurity renover, neans
for . Set higr-&4 ki 61 ShEPCEnELHS 5 r@51@niméﬁ'giﬁ'gcggfnﬁglaktegué%&ied
controlling the supply mechanismso”as to Increase tht n supply
of the inpurity rei¥er1dst Nend CRONGVENg sectionSEAt LAB 9BwkPRost-

| ower nost - st ream si de when the detected ~ 15 concentration 1s higher

than the set refej@fedn side am&ﬁ?qﬁﬁﬁéﬁlfémbﬁﬁnéOséEQEBQStﬁ@ Qﬁpgiﬁ@@'y to
t he renovi ng section on the | owernost-stfeam side when t

detected concent ri i e | SethdWbiig tdedk 1 he SRtthEf P6RBEROSt-stream side
concentration. 20 9. A treat ment apparatus arranged to treat a

sen conductsor wafeftex exchR{AyD@Seat withhtddhegéndasenadgaaebhhtie
phot ol i t hography process in an isolated treatnent space I'n an
air-conditioned coteowvimpnsectigicn nghe uppermost-sthe&mneydag unit for
recovering at |east sone of air in the treatnment space and renoving
inpurities from 25 8.thk trcatmert @ppabytepragcogdingi tpuciltymr 8yover
agai nst the recovered air; a return circuit for returning the
air cleared of wherein at least one of said removing section§9includes

the inpurities by the renoving unit to the treat nent ] )
a concentration sensor for detecting the impurity

~

10 concentration of the impurity remover, means for
setting a reference concentration, and a controller for
controlling the supply mechanism so as to increase the
new supply of thelimpurity remover to the removing
section on the lowermost-stream side when the detected

15 concentration is higher than the set reference
concentration or to reduce the new supply to the
removing section on the lowermost-stream side when the
detected concentration is lower than the set reference
concentration.

20 "9. A treatment apparatus for treating a substrate
in an isolated treatment space in an air-conditioned
clean room, comprising: |

a removing unit for recovering at least some of
air in the treatment space and removing impurities from

25 the recovered air by spraying an impurity remover
against the recovered air;

a return circuit for returning the air cleared of
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space; a LiILUIaLion circuit for circulating at |east

sonme of the i be reused; and 5 ~a sterilizer
unit for steri]l remover circ S
circulation circulct. 10. Atr ea#geng appar gt u _a
claim?9, mhereln sald renovi ng unit cl udes adj

adj usting the tenperature and/or hum dity of the air 10 .
i mpurities. A treatment apparatus according to clgln)Q,
wherein said reno g 9 S S of. n far_storing
the inpurity renbggg 1HﬁHE1EQ§L g t ?Zégﬁggan hl tongFItF?gngH

I mpurity renover §§95@d in the st or age portlon . 12, A
treat ment apparatus acCording to cIa|n19 wherein said sterilizer

unit is an ultravioletal ggRtulation chEEﬁQtaEbQHcﬂ??&l%%gn@pﬁkyU@%s

ultraviolet rays to the I mpurity renover t reat ment

appar at us arrangeslohe bfeﬁhealﬁﬁﬂkﬁﬁ?dﬁﬁﬁ80e¥a£6rb8rréﬁsEQD ghass
substrate in accordance with a photolithography process in"an iIsol ated

treatment space i A ane@nheeﬂduhhenesrclseahmaﬁhgcQ'Pier ':Lﬁlb'ﬁg:lty

a renoving unit for recovering at |east sonme of air inthe

treat ment space anemoespveiigculpuingi£s £hentiZbulatibhecieeqyered air by
spraying an inpurity renover agai nst the recovered air;

areturn circuit for i@turhihgeateent rappepstds ohiccording to claim 9,

- 60 - the inmpurities by the renoving unit to the treatnent
space; wherein said removing unit includes adjusting means for

adjusting the temperature and/or humidity of the air

10 cleared of the impurities.

11. A treatment apparatus according to claim 9,
wherein said remdving unit includes a storage portion
for storing the impurity remover, and said sterilizer
unit sterilizes the impurity remover stored in the

15 storage portion.

12. A treatment apparatus according to qlaim 9,
wherein said sterilizer unit is an ultraviolet-light
irradiation unit for applying ultraviolet rajs to the
impurity remover. .

20 13. A treatment apparatus for treating a substrate
in an isolated treatment space in an air-conditioned
clean room, comprising:

a removing unit for recovefing at least some 6f
air in the treatment space and removing impurities from

25 the recovered air by spraying an impurity remover
against the recovered air;

a return circuit for returning the air cleared of
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a circulation circuit Tor circulating at | east sone of the

I mpurity re ; and 5 a biocide supply unit for
suppl yi ng anﬂlﬂ"lmn,m""ﬂimﬂ the inpurity.renover in_the circu-att e |
circuit. *14° A treatinent nethod to treate.@ seni confduetosHERT &pS BEEN
LCD gl ass substrate in accordance with a photolithpgrapREPhf '

an isolated treatnent space in an air- condi ti onedClean room
conprising: 10 (a) a process for preparing a renmoving unit for
recovering at |easipe @Ei@iés'%tﬂ?etf VERG $RACCto the tredifent
renoving inpurities fromthe recovered alr by Spraying an 1npurity
renover against thgd@eovered air, a return circuit for returning
the air cleared of the 15 impurities by the renoving unit to the
treatnent space, . a GiftUTHtPEhOPisbh T fof OFipEATHL NGt alebaSt
sone of - the inmpurity renover to be reused, and a bi Ocide supply
unit for supplyi ngsomeicfitite t it méver efPWE téused; andthe
circulation circuit; 20 (b; a first process for stopping the
operation ob t hee biooideagsupply unit for supplyingaaSBLEAIdrosess
for discharging at |east the I mpurity renover in the circulation
circuit; and the impurithy wemdwer in ockes scimrukatpibdryicigrddiet bi oci de to
25 the circulation circuit by means of the biocide supply unit.
15. A treatnment nethod4o tA dateatmnt owetthad diomafreatoingim LGibsrstse in
Substrate in -61-

accordance with adamhdisstlatasdrtysatnent apade in ansdiar-ebndidsionad cleae
in an air-

room, comprising:

10 (a) a prbCess for preparing a removing unit for
recovering at least some of air in the treatment space
and removing impurities from the recovered air by
spraying an impurity remover against the recovered air,
a return circuit for returning the air cleared of the

15 impurities by the removing unit to the treatment space,
a circulation circuit for circulating at least some of
the impurity remover to be reused, and a biocide supply
unit for supplying a biocide to the impurity remover in
the circulation circuit;

20 (b) a first process for stopping the operation of
the removing unit; |

(c) a segond process for discharging at least the
impurity remover in the circulation circuit; and
(d) a third process for supplying the biocide to
25 the circulation circuit by means of the biocide supply

unit.

—_— ] 15. A treatment method for treating a substrate in
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condi tioned cl ean roqglrgggpLngng: (A) a process for
preparing a-+efoving unit for recovering at | east sone of air in

t he treatnment lﬁ“ﬁtrennving inmpurities fromthe recovered air
by Sp\mﬂu\m‘“\m Wy renover ag%l nst the r 4Ty ed—aiF

a return circuit for weturning the air cleaPdd of the Sﬂgf? $r BEENe §
by the renoving unit to the treatnent space, d—cir RFELACED circlit
for circulating at |east sonme of 10 the inmpurity renover to be reused,

and a bi oci de suppl uni t far supplyi.ng a hi.ocide the § rity
remover in QR tyxﬁgleitg&”té:ﬁ e@itr &HD c;ey i &h alr-conc{%loap%dl @#—:ﬁan

process for stopping the operatian of the renoving unit;
(C© a second pr &8%« ngpgdﬁﬁﬁﬁ'ng t he bi oci de to at |east the

| npurity remover in trl%)Ci %g'ﬂ)%de%qs faor )Px}eéfrraol\r/ﬁ\%ta bYeh®Peg Anihree it oci de

supply unit. n 1npurit apparatus” used to supply
cleaned air to arbbedePiMy ARPAASYES s¥MARICH O i Qe A FEretd Wa¥le

wafer or an LCD 20 gl ass substrate in accordance with a photolithaography

process ingan isghat %M%&;Kampuriue%omﬂ RN @dowaret tdanag, cl ean
room conprising a passage through whi ch ‘at | east sone of air in

the treatment spgpeaying an impuRGYCHREncVRT FRfEL ST iy tevserandir,
i mpurity renoving sections in the passage, 25 each said

i npurity renoving gegluirdn difchuid T@ra returningitdfEeraio rc edrdd rofe o hef
woven or nonwoven fabric, a nozzle for spraying an inpurity renover
-upstream impurities b§2 the removing urddaittstthenetrksipeersi apans,
froma position at a di stance fromthe dispersion mat in the
passage, and a a circulation circuit for circulating at least some of
10 the impurity remover to be reused, and a biocide supply
unit for supplying a biocide to the impurity remover in
the circulation circuit;
(B) a first process for stoppihg the operation of
the removing unit;
15 (C) a second process for supplying the biocide
to at least the impurity remover in the circulation
circuit by means of the biocide supply unit.
16. An impurity removing apparatus used to supply
cleaned air to a treatment apparatus for treating a
20 substrate in an isolated treatment space in an air-
conditioned clean room, comprising a passage through
which at least some of air in the treatment space is
recovered and made to flow upward and impurity rembving
sections in the passage,
25 each said impurity removing section including a

dispersion mat formed of woven or nonwoven fabric, a

nozzle for spraying an impurity remover upstream
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| iquid drop renmoving filter—situated on the | ower- stream si de of

the nozzl e andfornmed of or 5 nonwoven fabric- having fiber

di ameters smalyl ﬂml“ “ﬁg& \those of the material of the dispersion mat.
17. An inpuri tm“ i akatus according4o_ - claim 16, further .
conprising a sterage section situated under the dispersion mat and

capabl e of storing liquid 10 drops havi ng passed through the di spersion
mat, a . passage hole vertically penetrating the storage section

and al I owi ng the fasisage (e t&les(?'e%cé?i.\('ﬁ{ Gthtdi fromél Position a€dR Situated
over the passage hHol e and shaped so as to cover the passage. 15

18. An inpurity JieyEade BRtH Qi lidly hft in the paSsaydH, anbesein

said inpurity renoving sections are vertically arranged I1n tiers
along the flow oflildiid drop remfRaMRy off Aidy Situsted ohathd Lowersenovi ng
filter is situated on the | ower-stream side of the uppernost 20
impurity renovi ngtyesdn evide of the nozzZlle ahd i foathiied yof ewowengoappar at us
according to _ claim 16, wherein at | east some of the inpurity
renover 5 syomasoackrf ri@mbrtilte haozizige fiibdahaelianetery smabler Pbani on
recovered after having passed through the dispersion 25 mat .

20. An inpurity rédese of dfmamaterisdc @flithe tbispersiom|mat 16, furt her
conprising a cooling unit for cooling - 63 -

the recovered air inlhe gassimpurity removing gppaygtuspae¢eydirgot® ng

apparatus used to _supply . . ]
claim 16, further comprising a storage section situated

under the dispersion mat and capable of storing liquid

10 drops having passed through the dispersion mat, a
passage hole vertically penetrating the storage section
and allowing the passage of the recovered air, and a
cap situated over the passage hole and shaped so as to
cover the passage.

15 18. An impurity removing apparatus according to
claim 16, wherein said impurity removing sections are
vertically arranged in tiers along the flow of the
recovered air, and said liquid drop removing filter is
situated on the lower-stream side of the uppermost

20 impurity removing section.

19. An impurity removing apparatus according to
claim 16, wherein at least some of the impurity remover
sprayed from the nozzle is the impurity remover portion
recovered after having passed through the dispersion

25 mat.

20. An impurity removing apparatus according to

claim 16, further comprising a cooling unit for cooling



cleaned air to a treatment apparatus arranged to treat a sem conductor
waf er or an LCD glrass substrate in accordance with a photolithography

process in an i space in an air-cojg oned cl ean
room conprisi nﬂmﬂﬂwmnammﬁmgh _ Whi,ch _at ‘| east Ebntim 0
the treatnent spaceigs " $ *recovered and de to fl ow
i mpurity renovi ng sections in the passage,

i mpurity renoving section including a 10 di spersi on mat forned of

woven or nonwoven b . S PaL II to the flow of the
recovered air, a ﬁ%%ZFEQOQQQed A5r l? ?gﬁlﬁgganalnpurlty renover agai nst

the dispersion 178t AN 38 g‘d&:&% tB:%HuoR}_eLh %:p%}'#a‘%ru 5915%'2@3;“ ‘gilpgl nhe

recovered air, froma p05|t|on i St ance

mat, and a |'qU'dcdeBeGCEQ!'Q8 E'kk@htment ap %&h%%kﬁ¢d¥1ﬁ¥3%ﬂl lgr Stream
side of the nozzle and formed of moven or nonwoven fabric “havi ng

fiber di agabetgatenlineant Rablkbikede tebathentispdcd i¥f drh@ir-
di spersion mat. 20 22. An inpurity renoving apparatus according
to 8l ai m 2dndiitibhed ederni &baﬁ,acamph:llegnqmat Pa¥s agRolthi®ugh
the recovered air in the passage. 25

which at least some of air in the treatment space is

recovered and made to flow horizontally and impurity
removing sections in the passage,
each said impurity removing section including a

10 dispersion mat formed of woven or nonwoven fabric and
set parallel to the flow of the recovered air, a nozzle
for spraying an impurity remover against the dispersion
mat in a direction perpendicular to the flow of the
recovered air, from a position at a distance from the

15 dispersion mat, and a liquid drop removing filter
situated on the lower-stream side of the nozzle and
formed of woven or nonwoveﬁ fabric having fiber
diameters smaller than those of the material of the
dispersion mat.

20 22. An impurity removing apparatus according to
claim 21, further comprising a cooling unit for cooling
the recovered air in the passage.

. 23. A treatment apparatus, treatment method, and
impurity removing apparatus, substantially as

25 hereinbefore described with reference to the

accompanying drawings.
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