‘forma resist filmon a LCD substrate, that the size of an .
~apparatus itself METHOD AND AFRNMATUS ROB URANING TREBATMEN®ecr eased and
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| \JENTI'ON - & ~.The present invention relates to a nmeth @GRd 5
agbaratus for a.cleaning treatnent in a system Ln . whi ch, for
eXanpl e, substrates used for a liquid crystal display (hereafter
referred to as LCD) and a sem conductor device are treated.
Recently, it has becone an urgent need in 10 apparatuses for various
,kinds treatnent, for exanple in  TITLE OF H{E{INVMENTIONHhi ch is used to

in ‘addi tion a running cost of the aggaratus i s decreased. 15
In a resist coater. generally useBAFRGROPNBrPEQTHBNINVENTIONp gcess of LCD, -
treatnments of resist coating and cl eaning are given on a gl ass
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- apparetus for a cleaning treatment in a system, in
which, for example, substrates used-for.e liguid
ecrystal dispiay (hereafter referred to as LCD) and

 a semiconductor device are treated.

Recently, it has become an urgent need in

-

10 ~' epparatuses for various kinds treatment, for example in
| a resist coater which is used to form a resist film on
a LCD substrate, ﬁhat the size of an apparatus itself
is reduced, the pro&uction cost is decreased and in
addition a running cost of the apparatus is decreaSed.'
" 15a :  In a resist coater generally used in a fabrication
' process of LCD, tfeatments of resist coating and |
eleaning are given on a glass substrate (an objec£ to
be.treated), and there are two kinds of resist coater,
" which are of types of spin-coating and'spray-coatiﬁg.
20 ' A resist coeter of e spin-coating type comprises,
for example: a spin chuck, on which a_glaSs'substrate.
is mounted; and which is free to be shiftable
vertically ﬁhile being free to be rotateble;'a resist
solution instillator which supplies a resist liqeid.in
25 - the middle potion of the substrate drep_by.drbp;'a jet
'; " | . nozzle of a cleaning 1i§uid to cleen_the:surface.of the

substrate; and a rotary cup and a drainage cup being



which are of types of spin-coating and spray-coating. 20 A
resist coater of a spin-coating type conprises, : for exanple: a spin
chuck, on which a glass substrate - is nmounted, and which is free to
be shiftable vertically while being fyee to be rotatable; a resist
solution instillator which supplies a resist Tiquidin 25 the mddl e
potion of the substrate drop by drop; a jet ' nozzl e of a cleaning
liquid to clean the surface of the substrate; and a rotary cup and

> a drainage cup bedDgposed outside the substrate in a manner douﬁ‘g
di sposed outside the substrate in a manner doubly : surroun ng t he

substrate, whereisutbeundiagythepsubstrate, wheseda the sbahirgnaup dig and
the rotary cup receives the resist liquid or a thinner flow ng out
or flying - 5 . insidérthet btatibaargt eup and the rotaky suph racedviest
coater, a glass substrate is nmounted on a spin chuck which is free
to be sh| ftable the resvett Lighiigd o aetbelnngrf fdewiogbeutorat fMiydrend a
5 | out from the substrate
In such a resist coater, a glass substrate is
.mounted on a spin chuck Wthh is free to be shiftable
vertically while being free to be rotatable and a
resist liquid is supﬁlied'to the middle portion_of the
10 substréte drop by drbp while ﬁotating the substrate to
form a unifprm resist.film by a céntrifugal fqrce. In
" the case;ma residue of-the resist liquid which flows
out.or flies out from the substrate is received by the
- rotary cup to be discharged. 1In a following step, .a
15 height of the spin chﬁck is changed and a cleaning
liquid is sup?lied from.the cleaning liquid jet nozzle
‘to the edge of the substrate to clean_the edge portion
of both surfaces of the substrate aﬁd a waste liquid is
received by the drainage'cuplto be discharged. As a
20 cleaning liquid, a éolvent such as a thinner is used,
since it is less in pollution and higher in safety.

In £hé saﬁé resist coater, since a used cleaning_
liquid (a waste liquid) has a lot of a resist iﬁgredi—
ent dissolved therein, the used cleaning liquid cannot

25 - be reused on the substrate and is stored in a waste K
| liquid storage unit-through a waste.liquid'pipe. The

waste liquid stored in the storage unit is wasted when



resist liquid is supplied to the mddle portion of the 10 substrate
drop by drop while rotating the substrate to _ forma uniformresist
filmby a centrifugal force. In . the case, a residue of the resist
liquid which flows" out or flies out fromthe substrate is received.
by the . - rotary cup to be discharged Iy a following step, a 15

hei ght of the spin chuck is changed and a cl eani ng - liquidis
supplied fromthe cleaning liquid jet nozzle to the edge of the
substrate to.clean the edge portion of both surfaces of the
substrate and a wkktEs |dapinulated to somecekbentby t he drainage cup to be
di scharged. As a 20 cleaning liquid, a solvent such as a thinner is
used, . ‘since |tImSth%s@rﬁhHBGElgvponSaﬁéehﬂgﬁé#nnﬁrs§9ﬂ§FaRt1Y
In the sane resist coater, since a used cleaning- . liquid &2 wast e
liquid) has a | otinfludingiairesigbdingredient st fedgsbhocgesis t he
used cleanlng l'iquid cannot 25 be reused _on.the substrate and |s
stored in a mastelngre lenq|%ﬁuEP%?@rBBeaﬁnPtd?B?%ﬁBhoﬁ thet dnpegyv@ldi pe.

The B maste qyld stored in_the storage unit st ed. when
- e cup in a adhered manner. When the resist

ingredient is adhered:aﬁd'piled up to some extent,
clogging ﬁill_be caused, the inner wall of the drainage
cﬁp has been.conveﬁtionally_cieaned.at an'interval'and.
the.deposit has been separated off. Such a situation
't_10 ‘is also applied to the case of the_rotary cup'which-
| directly receive.the used resist liquid itself. |
However, in a conventional resist coater, a
thinner ie sprayed'toward the inner surface of a cup
from a nozzle exelusively'tsed for cleaning_the inside
‘15 of the cup.dispoeed in the cup in order to remove the
deposit inside the cup and therefofe a lot of the
thinner is required. | |
| ‘As described above, there has_been e problem in a
conventional resist coater, which is an apparatus for a
ZOe. coating'treatment} that eontamination such as an resist
'is adhered on the 1nner wall of a cup when the treat—_
ment is repeated and such contamlnatlon requlres a lot
of the thinner to_be removed, so that the expense for
-:cleaning is.accumulated;' | _.
.25_-  Besides, a ueed cleaning liquid'cannot be used in
| a cleaning treatment of e glass substrate to be cleaned :

and therefore the used cleaning liquidiis wasted as



- 3- It is accunul ated to sone extent. I n the drai nage
cup, since a thinner constantly ~including a resist ingredient is
fed, the resist ingredient is piled up as a deposit on the inner

wal | 5 of the cup in a adhered manner., Wen the resist :

i ngredient is adhered and piled up to sone extent, clogging wll be
caused, the inner wall of the drainage cup has been conventionally
cl eaned at an interval and t he.deposit has been separated off.

Such a situationa Haste ildcalish afiplalechds bden casethEr tdemse@ttoy cup which
directly receive the used resist liquid itself. However, in a
conventional resiisicreestee@ ranning costhi nner is sprayed toward the inner
surface of a cup ' froma nozzl e exclusively used for cleaning the
inside 15 of the P8 Sppkiratiomotup FosbiHcliquidpmvthehe

deposit inside the cup and therefore a | ot of the thinner is

required. surfacgs afeddt ARiPHDFR Pa HeiratRd Hidh 38 R IfFRmin a
Creatment, that  COREIHARR AP SRAR REHF LIS A spin toating method;”
Ih the case, since a LCD substrate has a rectangular
shape, which causes a tuibulent flow in-the air by
rotétion, there arisés a problem that uniformity 6f
a thickness of a resist film cannot be maintained.
10 For such a feason, conventionally a surrounding
space above, ﬁnder an&.near the sides of a spin chuck
| as a holding means for holding LCD substrate and a LCD
substrate are enclosed by a rotary cup with a cover and
a rectifying platé is disposed above the LCD substrate
15 in the rotary cup with a.cover and the air supplied
through an air supply port formed in the cover of the
rotary cup with a cover is rectified by the rectifying
plate to be'discharged through an exhaust port located
at the bottom of the rotary cup. In such a manner,
20 - A disorder in thickness of a resist film byla turbu-
lence in the air have been avoided. A stationary
.cup is so disposed as to enclose the side and lower
portions of the covered cup in order to prevent an
air stream created by rotation of tﬁe rotary cup from
25 - flowing back into the inside of the rotary cup.
. However, in.a resist coater in which a resist

liquid is applied by a spin coating method of this kind,



i s adhered on the inner wall of a cup when the treat- ment is

repeated and such contam nation requires. a | ot of the thinner to be
renoved, so that the expense for cleaning is accunul ated. 25

Besi des, a used cleaning |iquid cannot be us in a cl eaning _
treatnent of a gl ass substrate to be cl eaned and therefore the used
cleaning liquid is wasted as ' 4

a waste |iquid, which has been another cause to I ncrease a running
cost. a Yésiet applutdbhohsospeayedi shtwandlig by bhecentrifu-
surface of an object to be treated such as a LCD 5 substrate has been
.effected by a spigakofvreg amdhbberefore a rasibt tasadheraedecoa ltGe
substrate has a rectangul ar shape, which causes a turbulent flowin
the air by innex sside, andetheabptbomaofr bheenothny anpfobacky of

a thickness of a resist filmcannot be maintained. 10 For such a

reason, conventiof¥fgce efrtbanepvgred cup, and the lower surface of
5 the rectifying plate and the like. Besides, there is

a fear that the resist is adhered in the inner side and
the bottom of the statioﬁary cup. In such a manner, a
resist adhered on the rotary cup, the inside of the
stationary cup,'on the co#er, the rectifyipg plate
| 10.' and the like is dried to produce particles. 1If the
particles are adhered onla:LCD substrate, a difficulty
occurs on a circuit patterﬁing and the like and at the
same time a problem of reduction in a yield is resulted.
BRIEF SUMMARY OF THE INVENTION
15 | It is an 6bject of the present invention to
provide a method and apparatus for a cleaning treatment,
~in which a éleaning liquid to be used for cleaning a
treated object is effectively usedf
It is a second object of the present invention
20 to provide an apparatus for a treatment in which a
cleaning solution is reused.
| It is a third:objeét of the present invention
tblprovide an apparatus for a treatment in which a
cleaning efficiency of a veséel can be achieved.
25 It is a fou:th object_of the present invention to
provide an appardtus for_a treatment in which a running

cost of the whole apparatus can be reduced.



space -above, under and near the sides of a spin chuck - as a hol ding
means for holding LCD substrate and a LCD - substrate are encl osed by
a rotary cup with a cover and arectifying plate is disposed above
the LCD substrate 15 inthe rotary cup w:th_a cover and the air
supplied : through an air supply port formed in the cover of the
rotary cup with a cover is rectified by the rectifying . plate to be
di scharged through an exhaust port |ocated at- the bottom of the
rotary cup. ILn such a mhehdourtl) objettlichries preddnickiresenvion festet
filmby a t ur bu- ' . lence in the air have been avoi ded. A stationary
cup is so disposeprasride anmietdhod landiapparatusovierr a cleanijog ttoestoént he
covered cup in order to prevent an - air streamcreated by rotation
of the rot ary cupifr gimich5a coaftliog dgdwick, iswah e 8 mEYetl adkered oy
cup. However, in a resist coater in which a resist

liquidis appl|edaby0§a§ﬁ'ﬁU@bémﬂh@wﬁﬁﬁﬁﬂPQﬁrxiﬂQPIQﬁuﬁ coating mecha-

5 nism is removed to improve a yield.
In order to aéhieve the abbve mentioned objects,
. a method for a cleaning treatment of the present
| invention has a feature thét the meﬁhod comprises the
- steps of: cleaning a treated object is cleaned with a
‘10 cleaning liquid supplied; then recovering the cleaning
| liquid; removing gas in the recovered cleaning liquid
by separation; then storing the recovered liquid in a
storing section; and reusing the stdred cleéning liquid
for cleaning an object to be treated.
15 In the method for a cleaning treatment, it is
. preferred that the stored cleaning liquid is used for |
cleaning the apparatus for a treatment for the object.
Besides, it is also pbssible'in a method for a cleaning
treatment of the preseﬁt invention that a cleaning
20 liquid is additionally supplied to replenish the stor-
ing section for the recovered cleaning liquid with a
cleaning liquid and a mixture of the added cleaning
‘liquid and the recovefed cleaning liquid is used for
cleaning.
25. An apparatus for a cleaning treatment of the
present invention comprises: first supply ﬁeans for

supplying a cleaning liquid to an object treated;



a resist solution is sprayed outmardly by an centrifu- . gal force
and therefore a resist is adhered on'the i nner side and the bottom
of the rotary cup, back -surface of the covered cup, and the | ower
surface of 5 t he rectlfylng plate and the like. Besides, there is

a fear that the resist is adhered in the innef side and" t he bottom
of the stationary cup. In such a manner, a - resi st adhered onh the
rotary cup, the inside of the stationary cup, on the cover, the
rectifying plate al@ecoveriithg pdpd for retiowsrimy & adlEamirag tlbdedd | f

t he "particles are adhered on a LCD substrate, a difficulty

occurs on a circuafllreatyeusieny faond clleanineg ahdle dbdject treatedpe tine a
probl em of reduction.in a yield is resulted. - BRI EF
SUMVARY OF THE | NgENTLONuids separation meansrfabjsapandting gasstnem

I nvention to provide a nethod and apparatus for a cleaning -

treat ment, then reéspyered: 1dawisy by (ﬁﬁRﬁldﬁMﬁJsﬁe@kQﬁnmeaﬁiW@ié
treated object is effectively used. is a second object of

t he present 3i nvenfiteFingpsection pﬁ%.ﬁ@%@%&ﬁ@ d’I]t%antﬂ‘g aiqeidnent in

whi ch a cl eani ng sol ut| IS reused.
separated e gas/liquid separatlon means; and

second cleaning liquid supply means for supplying the
cleaning liquid ih_the cleaning storing section to an
~ object o be cleaned._'
10 In the appafatus for a cleaning treatment, it is
'-_ preferred that the_apparatus for a cleaning treatment
further comprises seéond cleaning liquid supply méans.
‘In the same apparatus for a cleaning treatment of the
present invention, the.first cleaning liquid supply
15 ﬁeans has a plurality of nozzle holes for jetting
a cleaning liquid_towafd positions, which do not
interfere with each other, on both surfaces of periph-
eral portion of the treated object, and the recovering
ﬁipe is'provided at alposition outwardly and laterally
20 of the nozzles. In the case, an.opening of a route for
a waste liquid whiéh are-connectéd to the recovering
pipe at the 6ther end preferably.has a taper having
the maximum diameter at the outermost end in order to
effectively receive the cleaning liquid jetted from the
25  nozzle holes. That is, it is preferréﬁ that the nozzle
holes are located in the'inéide of the opening at the

outermost end of the waste liquid route wherein the end



It is athird obj ect of the preéent'invention ' to provide an
apparatus for a treatnent in which a cleaning efficiency of a
vessel can be achieved. 25 It is a fourth object of the present
i nvention to ' provide an apparatus forga treatnment in which a
running - cost of the whol e apparatus can be reduced.
- 6- ' The fourth object of the present invention is to
provi de a nmet hod and apparatus for a cl eaning treatnent - ~in which a
coating liquid, spobtidenahassastapaidhaned the diametem afottdrey apemiangl s
stationary cup of a coating necha- 5 nismis renoved to inprove a
yi el d. thel magidenm o &be depdred sl @omritdroneMotgants, the
a method for a cleaning treatnent of the present .~ invention has a
feature that the abowedmenkpeonedscilieaning liquiidedasfing |seatiiqn can & ed
object is cleaned with a 10 cleani.ng liquid supplied;, then recovering
the cleaning Preferably; fpered dg gash @ meanakcdhated Glaaning|iquid
5 liquid is directly supplemented from a cleaning liquid
supply source. | |
According to the present invention, a cleaning
liquid is supplied to an object to clean it, thereafter,
the cleaning liquid is recovered, gas is separatéd and
10 removed from the recovered liquid, then the recovered
~liquid is stored, the stored cleaning liquid is reused
for cleaning of an object to be cleaned and thus the
cleaning liquid can be effectively used. Accordingly,
since a usage amount of the cleanihg can be reduced,
15 the cost is reduced and natural resources can be
' effectively used.
An efficiency of usage of a cleaning liquid in
the same treatment system can be further increased by
reusing a stored cleaning liquid for cleaning of an
20 apparatué for a cleaning treatment, whereby a scale of
the apparatus can be smaller,'sincé the piping system
of the cleaning liquid is simpler.
A cleaning efficiency is further increased by
supplementing the storing section of the recovered
25 cleaning liquid with the fresh cleahing liquid and

using a ligquid mixture of the supplementing cleaning

liquid and recovered cleaning liquid for cleaning the



by separation; then storing the recovered liquidin a storing
section; and reusing the stored cleaning liquid f.or cleaning an
object to be treated. 15 In the nmethod for a cleaning treatnent,
it is preferred that the stored'cleanéng liquid is used for

cl eaning the apparatus for a treatnent for~thé object. Besi des, it
Is also possible in a nethod for a cl eaning treatnment of the
present invention that a cleaning 20 liquid is additionally supplied

to replenish the gffect to be dIEARRElAR £ el TEDOY B LI Cappafatus
liquid with a cleaning liquid and a m xture of the added cleaning

liquid and the recoieredldaninidappardtths cawask fimproved. WieAnthg. 25
An apparatus for a cleaning treatment of the - present invention

conprises: first dipsty clesnsirigrsupply meanxﬂhavmnginbzxﬂerhplequtd fetan
- obj ect treated, -7- a
recovering pipe fdhe @d@mr.urrm ]a.qlishmmgpﬁd ositions on both surface
5 - of a peripheral portion of the object treated at which
streams of the cleaning liquid do not interfere with
each éther.and with ﬁhe recovering pipe provided at
a position outwardly and laterally of the nozzle holes,
since a cieaning liquid which is used in a first
10 qleaning step and wﬁich is supplied from the first
'cleaning liquid Suppiy means is recoveréd with a good
efficiencj, lOés of the cleaning liqﬁid is avoided and
as a result a cleaning efficiency can be iﬁcreased.
A second apparétus for a treaﬁment of the present
15 invention is directed to an apparatus compfising: a
| vessel for recovering a treatment liquid flowing out
or flying out when an object is treated; cleaning means
for cleaning the inner wall surface of the vessel by
supplying a-cieaning liquid into the vessel; and a
20 circulating system for recovering a discharged liquid |
 dischaiged-from'the vessel when the inner wall surfacé
of the vessel is cleaned by the_cleaning means and
supplying it to the cleaning means. |
In the second apparatus of the present ihvention,
25 : since the discharged liquid from the vessei'when the
_inner wall'surfacé of.thé vessel is cleaned by means

of the cleaning means is recovered by the circulating



al ready used for cleaning of the object treated; gas/liquid "’
separati on neans for separating gas from . - the recovered liquid by
separation; a cleaning liquid 5 -storing section for storing the
cleaning liquid separated by the gas/{jquid separation means; and
‘second cleaning liquid supply nmeans for supplying the . cl eani ng
liquid in the cleaning storing section to an ' obj ect o be cl eaned.
10 In the apparatus for a cleaning treatnent, it is

preferred that 't hesyyppa aind supphied comi tlge t cbeaming means whachhés used
conprises second cleaning liquid supply means. In the sanme apparat us
for a cleaning trefiamenteartingiethe insige esfnthe nvessedbn, thaeclpaning
cleaning liquid supply 15 means has a plurality of nozzle holes for
jetting a ket mpn ikpitPusRtr d PeeTebvnsd wHrgh weoluwe of the
interfere wwth each other, on both, surfaces_of periph- .eral portion.
of the treated objekqanidih kipmid iR cfedpced and af) bhej gampotineqthe a

position outwardly and, | aterall O _of the nozzles. In the case, an
bpent ng of & rout FHEHRG oSt Sf i avhe L IERRRERS, 2B RReERRECES  he
LTGRO X R R R ST
_'invention'ié directed to an apparatus defined as the
second.apparatus, wherein the circulating systém
qoﬁpriseé: a fresh cleaning'liquid storing section for
10. an unused cleaniﬂg'liquid; a discharged'liquid storing
section for storing a discharged liquidldischafged from
" the vessel; a cleaning liéuid supply means for supply-
ing the discharged liquid stored in the discharged
liquid storing section and the unused cleaning liquid
15 -sfored in the_freéhfcleaning liquid étoring section,
- singly or in mixture, to the cleaning means.
In the third apparatué; sinée the discharged
_liéuidIStored in the discharéed liquid storing section
and the unused cleaning liquid stored in the fresh
20 ° cleaning iiquid storing seétioﬁ, singlylér in mixture,
are supplied to the cleaning means, no difficulty
’arises in cleaning_a cup. |
| A fourth apparatﬁs.for a cleaning freatment of the
present invention is directed to an apparatus defined
25 ~ as the second apparafus, wherein the dirculating system
comprises: a first discharged ligquid storing'section

for ‘storing a first discharged liquid collected .and



effectively receive the cleaning liquid jetted fromthe 25 nozzl e
holes. That is, it is preferred that the nozzle hol es are | ocated
in the inside of the opening at the ~outernost end of the waste
l'iquid route wherein the end 11 : - 8-
portion has a taper and the dianeter of t he openlng S _ t he maxi num
In the tapered end portion. Moreover, the above nentioned cl eaning
liquid storing section can be - preferably forned in such a manner
that a cl eaning dischangefitbithelivessél whepl abeheadtfpantaofl thei ng
liquid . suppl y 'source. According to the present

i nvention, a cl easbipct alreadYqUx@atedsu®p¢leﬂne@,a@ serend déschangeflt,
thereafter - __the cleaning liquid is recovered, gas is separated and
10 renmoved fromhiawid ddaming Fegkien f%nﬂ%m@c@vw%ﬂd discharggdi d

is stored, the stqored cleaning liguid. is, reuse for cleanlng of an
obj ect to be cl eaddd@With IHhAEGERA and dls%h%%ﬂ?%gt?lEﬁ?dv%éﬁeBeWhe the

effectlvely used. f%ﬁg¥wnr¥ﬂygurface of the vessel is cleaned; and a

cleaqlng liquid supply means for supplylng the first
diecharged liquid stored in the second discharged
- liquid storing seetion and the second discharged liquid.
stored in the second discharged liQuid storing section,
10 singly or in mixture, to the cleaning means.

In the foutth appératus} since the first die-
charged liquid stored in the second diSeharged liquid
storing sectien and the second discharged liquid stored
in the second dlscharged liquid storlng section, 51ngly

15 or in mixture, are supplled to the cleanlng means,
the once used cleaning liquid can be used with a good
- efficiency. |
- A fifth apparatus'for a cleaning treatment of the .
present invention is directed to an apparatus defined
20 ‘as the fourth'apparatus, wherein the cleaning liquid
supply means supplies, for supplement, an unused'elean-
"-ing liquid for cleaning at least parf of thé.objec£
elready treafed to'et least one of the.first discharge
liquid storing.section and the second discharge liquid
25 étofing:sectioﬁ and supplies the stored liquids stored
“in the fespectivezstoring sections, sihéle or in |

mixture, to the cleaning means.



since a usage amount of the cleaning can be reduced, 15 the cost is
reduced and natural resources can be effectively used.

An efficiency of usage of a cleaning liquid in the sane treatnent system
can be further increased by reusing ajystored cleaning liquid.for

cl eaning of an 20 apparatus. for a cleaning treatnent, whereby a scale
of . t he apparatus can be smaller, since .the piping system of
‘the cleaning liquid is sinpler. A cleaning efficiency is
further increased by In thesfpftbneppangtube siocengtsdeapdnoor oife
recovered 25 cleaning liquid with the fresh cleaning Iiquid and

using a |iquid nixthe first hand upprendndinagharaadi hjquid sectigusdazrd
recovered cleaning liquid for clganing the . L.

-9- obj eciuRRlerented néithnthe nwepsad; clegningt héanpdar hat |
for a cleaning apparatus can be inproved. W.th th - firstcl eanin
suppl y means ﬂav?%gs rﬂ)z%%sl]l]oq'%ga@ 9e;gqu¥¥1, to Silute the discharged g

5 - liquids stored in the respective sections, ahd the
'; discharged liqﬁids; Singlj or in mixture, are Supplied
to the cleaning means; thé once used cleaning liquid_
can be used.withoﬁﬁ'degrading a cleaning performance
of the used cleaﬁiﬁg liquid by ahy margin and the
10 = reuse of a cleaﬂing liquid can be éffeéted with a good
efficiency. | | |
A sixth appératus 6f the pfesent invention is
directed to ah apparatus defined as the second appafa;
tus, wherein the circulating system cdmprisesé a fresh
15 liquid string section fqr'sﬁoring an unused cleaning
| | liquid; a first discharged liquid storing section
for storing a first diécharged iiquid collected and
discharged to thé vessel_When at least part of the
object already freaﬁed ié.cleaned} a éecbnd discharged
- 20 , liquid storing section for storing a second discharged
'liquid collected and.discharged.to the vessel when the
inner:wall surfaée of the vessel is cleéned} and a
' cleaning liquid supply means for supplying the unused
cleaning liquid stored in the ffesh cleaning liquid
25 storing section to at-least.one bf the first.dischérged
1liquid-storing'sec£ién and'the_second'discharged |

storing section and supplying to the cleaning means.



the cleaning liquid toward positions -on both surface 5 of a

peri pheral portion of the object treated at which streans of the
cleaning liquid do not interfere with - each other and with the
recovering pipe provided at a. positiopgoutwardly and laterally of
t he nozzl e hol es, : 'since a cleaning liquid which is used in a first
10 ‘cleaning step and which is supplied fromthe first : cl eani ng
l'i quid supply nmeans is recovered with a good efficiency, |oss of
the cleaning |iquid is HvdihRdsbweh apparatus,asisgel the vpugedngleaning
efficiency can be Jincreased. . A second, apparatus for a
treatment of the prichet stered in the:fxeshclparinggliguid shpaiagus
conprising: a vessel 445%4ecoverin a treatnment_ liquid flow ng out

or flying out -whee5HioH & AR SFMP %‘&W’P‘l‘ngt?fe%ﬁ?sleas"' onet gf the
Ch o ng | ot e L Rl AEERSESSS Dloniy sreriBERLKbAC R
et vl | Surt acelsttargediiquiq fxof POttt A calFERRFRE e ane .
d IRVA o R i . . d
ngar at us. of S;J Eg i)frl é‘lﬁi{ s&%\f&% o%n&%%g é@ﬁé‘;f%né%n%%% v&%%%hglﬁég‘dhplgagsgon

from the vessel WRARAM%g liquid is supplied to the cleaning means,

reuse of the cleaning'liquid for cleaning a cup can
be effected without any difficulty and without any
10 ‘degradation in a cleaning performance, so that a
cleaning efficiency in cap cleaning is improved and
é reliability of a cap cleaning operatidn is also
increased. o |
A seventh apparatus of the present invention is
15 directed to an apparatus defined as the second
apparatus, wherein the circulafihg system comprises:
- a fresh cleaning liquid storing section for storing
an unused cleaning liquid; a first discharged liquid
storing section for storing a first dischargéd'liquid
20 ' qolleéted and.dischargéd to the veSsél_when at least
part of the object already treated is cleaned; a.second
 discharged liquid storing section for storing a second.
discharged 1i§uid cbllected and discharged to ﬁhe
vessel when the inner wall surface of the vessel is
25_ ' cleanéd;;and a cleaning liquid supply means for supply
| the first'discharged'liquid stored in the first dis-

 charged liquid storing section, the second discharged



i nner wall surface of the vessel is cleaned by neans of the
cl eaning neans is recovered by the circulating

- 10 - . system and supplied to the cleaning nmeans which is used
for cleaning the inside of the vessel, the_clgganing ' liquid can be
reused. Thereby, a usage volune of the. - cleaning liquid is reduced
and at the sane tine the 5 . running cost of the whole apparatus can be
reduced. A third apparatus for a treatnent of the present -

i nvention is diredtiephitd storgpatmt tise dedcowd dbscinerged liquidcstdring
apparatus, wherein the circulating system - conprises: a fresh
cleaning |iquid stesdtigprsand dthé qnuged cleamingubiguid estongd| inuthe a
di scharged liquid storin . section for storing a discharged |iquid
di scharged from £fresh aleaningecliquid|atering | seckioRuppinghEant inr
suppl y- ing the discharged |liquid stored in the discharged

liquid storing se@iXEehd thRmBRARIRAMPRA Fi quid 15 stored in the

fresh cleaning liquid storing secti on, .
-5 J q In thg seventh apparatus, since the first dis-~

charged liquid stored in the first discharged liquid
storing section, the second discharged liquid stored
in the second discharged liquid storing-seqtién and |
the unused cleaning liquid stored in the fresh cleaning
10 liquid stdring_séction, singly of in ﬁixture,.are
supplied to the cleaning meané, ﬁheiinside of fhe
veésel-can be cleaned with a good efficiency.
An eight épparatus of the present invention is
directed to an apparatus defined as the third to
15 seventﬁ apparatus for a cleaning treatment; wherein
the cleaning liquid supply.means comprises: détecting
means for detecting an ambunt of the cleaning liquid
-and discharged liquid stored in the respective storing
'sectiqns; control means.for controlling intake amounts
20 of the cleaning liquid and discharged liquid based
~on the'respective:amounts detected by means of the
detectihg means;
In the eight apparaﬁus, since the amounts of
~ the cleaning liquid and discharged liquid stored in
25 the respéctive Stqring sectiéns are detected and the.
coﬁtrbl means controls amounts.of thé cleaning'liquid

and discharged liquid which are fetched from the



singly or in mxture, to the cleaning neans. In the third

apparatus, since the discharged liquid stored in the discharged

| iquid storing section and the unused cleaning liquid stored in the
fresh 20 cleaning liquid storing sectiomsgsingly or in mxture,

are supplied to the cleaning means, no difficulty arises in

cl eaning a cup. A fourth apparatus for a cleaning treatnent of
t he : ‘present invention is directed to an apparatus defined 25

as the second app#efpestiyeraioring seqkiong ibrped Qrerkhe amount$pfi ses:
a first discharged liquid storing section - far storing, a first

di schar ged Iiquidtﬁﬁli&&%ﬁﬁ%ﬂﬁﬁteCted by means of jhg 120 (HRA¥Bsse
when at |east part of the . obj ect al ready. treatedq is cl eaned,
second di schar ged the amounts, ofy @%rﬁ"?@%‘é‘@t‘feonl%’rléﬁ_ g?‘?‘rfbg aP‘é%Q'gHﬂg
di'schar ged - Iiquid collected and discharged,to the vessel when the
5 SO ner vl | &6t SRR (F R FERU AR G B pRrIaESs, e

5 A ninth apparatus of the present invention is
directed to an apparaﬁus defined as the third apparatus
for a cleaning treatment, wherein the cleaning means
comprises a first jetting unit for jétting the cleaning
liquid toward the inher wall surface of the vessel in

10 the vicinity of the object treated and a second jetting _
| unit for jetting the cleaning liquid foward the innér _
wall surface in the vicinity of the discharge port

remote from the object treated, and the circulating

system supplies the discharged liquid, which is a used
15 'cleaning liquid, for the second je;ting unit and the

unused cleaning liquid for the first jétting ﬁnit.

In the ninth apparatus, since the discharged
liquid, which is a ﬁsed cleaning liquid, and the
unused cleaning liquid.aré respectively to the second

- 20 jetting unit and to the first jetting unit, ﬁhe clean-
ing liquid can be used in the respective uses with
a good efficiency; |

A tenth appératus of the present invention is

directed to any of apparatuses defined as the first to
25 ninth apparatuses, wherein the apparatus comprise a
vessel for recovering a treatment liquid flowing out

or flying out when the.object is treated and the inner



cleaning liquid supply neans for supplying the first - di scharged
liquid stored in the second di scharged liquid storing section and

t he second discharged liquid : stored in the second discharged liquid
storing section, 10 singly or in m'xt__ure]_,6 to the cleaning neans.

In the fourth apparatus, since the first dis- charged liquid stored
in the second discharged |liquid storing section and the second

di scharged liquid stored - in-the second discharged |'iquid storing
section, singly #all su@faice Wifxithes veiselshay il dthtlhwne| £hndbRdarans,

t he once used cleaning liquid can be used wth a good - efficiency.
A fifth apparat upaksed aeslimaliaygr featmeehtornftiehasurface. present
invention is directed to an apparatus defined 20 as the fourth-
appar at us, wherein the Inl ¢ mpgampiiukes, sinces g yethgalsna upphoridef or
suppl ement, an unused cl ean- ' ing liquid for cleaning at |east part
of the object basedaresdidy layeat dé tformed sastthendryfen waXl rsurface,

di scharge liquid storin%_seqtion;and t he second di scharge |iquid

25 storPng sedheorgagmentplilas idh ahicdy £ ovsq@uds o flikps out when

the respective storing.sectiqgns, single or .in m xture, to the
cleaning means. the object is treaﬁ%d is less adhered.

An eleventh apparatus of the present invention is
directed td any of apparatuses defined as the'tenth
apparatus, wherein the apparatus.hés an ethylene fluo-

10 ride based resin layer formed on an inner surface of a
- recovering path inside the vessel in which the
treatment liquid is.recoverablé.

In the eleventh apparaths, while part which is
covered with an ethylene fluoride layer isllimited,

15 _ adhesion'of the treatment liquid is minimized,'sb that,
"with a minimized usage'amouht of ethylene flubride
‘based resin, an effecﬁ that the reduced_adhesion of
the treatment liQuid is achieved.

An aspect'of the present invention is directed

20 to an apparatus for a cleaning treatment of a cup
in a coating mechanism, comprising: a rotary cup with
_é cover which is rotatablé, and which encloses a
holding means for holding an object treated and the
'side.and bottom porfions'of the object to be treated;

25 a_stationary cup which encloses the side and bottom
portions of the coveréd iotary cup; and a rectifying

'plate,covering'the object treated at a position



- 12 - In the fifth apparatus, since at |east one of

the first and second discharged liquid sections are . suppl enent ed
with the unused cleaning liquid, that ' is a fresh cleaning |iquid,
to dilute the discharged: 5 | i qui ds §Iorfp in the respective sections,
and the - di scharged liquids, singly or"in mxture, are supplied

to the cleaning nmeans, the once used cleaning |liquid can be used

wi t hout degradi ng a cl eani ng perfornance of the used cleaning

liquid by any mar ghereathovies which Iusirfed ialsiatyd rithe idpveredncdeary
effected wwth a good efficiency. A si xth apparatus of
the present inventup) ithe apparatiis exingiriisiren: apphirtusnaedleefbas the
second appar a- ' tus, wherein the circulating systemconprises: a
fresh 15 = |iqeugppdyingg asedidaoringrlisiwid ran drheimes £y oxgi ptate by
liquid;, a first discharged liquid storing section . for storing a
first discharged Waguod eolspgtlati hade bored in the middle of the cover
' -5 of the covered rotary cup; a second nozzle, Which is
located under the holding means, for supplying the
cleaning ‘liquid towaid the lower surface of the periph-
eral portion of the rectifying plate, the'inner.side'
surface of the covered rotary cup and the boﬁtom
10 surfacé of the stétionary cﬁp.

Ih'the apparatus-of-the present invention, it is
preferred that the apparatus further comprises a third
nozzle, which is located inside the stationéry.cup, for
supplying the cleaning liquid toward a lower part of

-15 the outside surface of ﬁhe covered rotary cup and the
inner side surface of the stationary cup. In this case,
a lower part of the stationary cup is so formed that
.the inner surface ié beﬁt outwardly and the.bottom is
open and thé éleaning.liquid is suppiied toward to the

20 - bent portion 6f the inner:side surface of the station-
ary cup ffom the third nozzle. |

An aspect of the present inﬁentidn is”directed to
a method for a'cleaning treatment of a cup'in_a coéting
mechanism combrising.a-rotary cup with a cover which

.25 is rotatable, and which encléses a holding means for

holding an object treated and the side and bottom

portions of the object_treated;'a stationary cup which



di scharged to the vessel when at |east part of the obj ect al ready
treated is cleaned; a second discharged 20 | iquid storing section for
storing a second discharged : l'iquid-collected and di scharged to the
vessel whén the i nner wall surface ofi}he vessel is cleaned; and a
cleaning liquid supply neans for suppl ying tHe unused cl eani ng
liquid stored in the fresh cleaning liquid 25 - storing section to at

| east one of the first discharged - liquid storing section and the

second di schar gedencloses thef igigies efid Wbt Wi}dﬂw dfo e @dx@ﬂi‘édlgh
neans. . n thne

si xth apparatus, ibmaeytbﬁpunuﬁﬁiiaﬂﬂﬁﬁﬁﬂﬂylng platé|anuetrﬁgwﬁhh|dbjéux
fresh cleaning liquid storing section is added as supplenent to at
| east one of the treated fitr st persd tsieno ritheliestivarage ddmpguil s rep ctheo st epsl  a
5 di scharged liquid fromthe at |east one discharged | i quid
storing section sofpl stppilydng teh alleanimgddquid thrayighatihey md}mej 4} 3

supplled to the cl eani ng neans,
5 the cover of the covered rotary cup toward the rectlfy—

ing plate while rotating the covered rotary cup to
supply the cleaninglliQﬁid to the lower surface of
the cover with the help of an centrifugai.f6£ce; and at
the same time supplying the cleanihg'Liquid toward the
10 - lower surface of the Ouﬁer.periphe:y of_thé reptifjing
plate; the inner side surface of the covered rotary cup
and the bottom surface of the stationary cup.
In the method of the present invention, it is
éreferred that the cleaning liquid is supplied on a
15 lower part'df the outside surface of the covered rotary
cup and the inner side surface of the stationary cup.
In the method of the present ihvéation, it is also
- preferred that the cleaning liQuid is Stpplied_toward
.the rectifying piate_from the middle of the cover of
20 the covéred rotaiy cup; while rotating the covered
rotary cup at a.fi;st'rotationallspeed;'the cleaning
liquid is supplied toward the lower surface of the
outer peripheral portion of the rectifying plate and
the inner side surface.ofathe covered rotary cup,.while
25 - rotating.thé covered rotary cup at a second.rotafional
speed'larger than the firét rbtational speed; and the

cleaning liquid is supplied on the bottom surface of



reuse of the cleaning liquid for cleaning a cup can be effected

wi thout any difficulty and w thout any 10 degradation in a cleaning
performance, so that a - cleaning efficiency in cap cleaning is

i nproved and areliability of a cap cllfgean_i ng operation is also

I ncreased. A seventh apparatus of” the present invention is 15
directed to an apparatus defined as the second appar atus, wherein
the circulating system conpri ses: a fresh cleaning liquid storing
section for storiRfhe coveredrotuisetuy caig Idopitindg fhe sdovksedar ged
l'iquid ~storing section for storing a first discharged liquid 20
col l ected and di sdearaggd ctup tdte aadsiatd wWetatdiforladastipeed smallar ttlodnt bke
obj ect already treated is cleaned; a second di scharged liquid
storing section fdirstomotatdaedorspeed, whenkiscHdrgeapdadrinay dbe eseed
and di scharged to the vessel when the inner wall surface of the
vessel is 25  idl saedda aennex|tdwt nfan @uamplepltherdbiest orotampl y
the first discharged liquid stored in the first dis- charged liquid-
storing secbion, t%#é’@éc@rﬂ?%i déhdmyddhe range of from 350 to 650 rpm,

the second rotational_speed is in the range of from 700
to 1300 rpm and the third rdtational speed is in the -
range of from 14 to 26 fpm. |
- According to the present invention, in a condition
10 that the covered rdtary cup is continued to rotates,
the cleaning liquid is suppiied toward the rectifying
plate from the.middle of the cover of the rotary cup
and at the same time the cleaning liquid is_supplied on
a lower surface of the outer.peripheral portioh of .the
15 rectifying plate, the inner side'surfaée of the covered.
rotary cup and the bdftom of the stationary cup and
thereby the'cleaning liquid supplied from the middle of
the cover of the rotary cup is spréyed outwardly by a
centrifugal force caused by the.rdtating.rectifying
20 ' plate to remove a coating liquid adhered 6n the lower
. surface of the cover,.and the'coating'liquid adhered to
the lower surface of the outer peripheral portion of
the rectifying plate, the inner side surface_of the
‘rotary cup and fhe bottom surface Of.the stationary cup
25 is removed by fhe 61eaning liquid'directly supplied
theretp.' |

Besides, the coating liquid adhered on a lower



- 14 - liquid stored in the second discharged liquid storing
section and the unused cleaning liquid stored in the . fresh cl eaning
liquid storing section, singly of in ~ mxture, to the cleaning
nmeans. 5 - In the seventh apparatus,,since the first dis-

- charged liquid stored in the first discharge& iquid storing
section, the second discharged |liquid stored " in the second

di scharged liquid storing section and . the unused cleaning liquid
stored in the fregurdaaniol the) outed ighsipHdrdl OSSN Bf Shagtytatyin

m xture, are -supplied to the cleaning neans, the inside of the
vessel can be cl eangd and the dontbrefdids eunyface of the statiovmagptcup
apparatus of the present invention is - directed to an apparatus
defined ‘as the thicah the rémoveds dyemtippigparatiie fdreanigigahiquid rebeneon,
wherein ~the cleaning liquid supply nmeans conprises: dptecting .
means for detectidq &hisnease ofthehdawemmant |dfgdihe inner sidel smstaceged
liquid stored in the respective storing sectjons; control neans for
control | i ng3i nt ak@®fakhgnts¢ationary cup can be formed in such a manner
that the inner side surface of the stationary cup is
bent outwardly and thereby there can be produced a
stagnant space ofwan_air stream flowing a gap between
the rotary cup énd_stationary cup, so that the coating
10 . liquid is held up in the stagnant space and prevented
to flow back ﬁpwardly.. Moreover, the coating liquid
adhered on the stationary cup can be removed by
supplying the cleaning liquid from the third nozzle
toward the bent portion of the inner side surface of
15 the stationary cup. |
When the cleaning liquid is supplied toward the
rectifying plate from the middle of the cover of the
covered rotary cup, while rotating the covered'rotary
cup at the first rotational speed, for example-in the
20 range of 350 to 650 rpm, the cleaning liquid is forced
impinge on a lower surface of the outer peribhe:al
portion of the cover by én centrifugal force caused by
a rotation of the rectifying plate'which rotates
together with the rotarj cup and thereby the coating
25 liquid adhered on_the:lower surface of the covér can be

removed. When the cleaning liquid is supplied toward a

lower surface of the outer peripheral portion of the



20 of the cleaning liquid and discharged |iquid based on the
respective anounts detected by neans. of the detecting nmeans.

In the eight apparatus, since the amounts of the cleaning liquid and
di scharged liquid stored in 25 the respegftive storing sections are
detected and the control neans controls anounts of the cleaning
liquid and di scharged liquid which are fetched fromthe

- 15 - respective storing sections based on the anounts of

the |iquids detectredtifyiranplaEtd ndlatlectimpmesinde surface dfetlaount s
of the respective liquids being supplied : to sections of the
~appar at us can be cmvierezkdotary cup while\ yutatimpgdraatasverfed heotpaegent
invention is directed to an apparatus defined as the third

appar at us - clupr & @ awtiatglanahtspard, e @xeniie drediiggrangssof

conprises a firstﬁkfttin unit for jetting the cleaning- liquid
toward the inner W0 tourd34le gmy Hhe exkaaning liquid can be supplied

‘5 with a good efficiency over a broad surfaces covering
the lower surface of the_oufer peripheral portion of
the rectifying plate and the inner side surface of the
rotary cup. When the cleaning liquid is supplied on
the bottom surface of thé covered rOtary cup and a.

10 target'afea of a stream thereof is movad from the
middle to the outerlperiphefal, while rotating the
covered rotary cup at a rbtational speed, for example
in the range of 14 to 26 rpm, the coating liquid
adhered on the bottom can be removed.

15 _ Additional objects and advantages of the invention
will be set forth in the description which follows and
in part will be obvious'f;om the description, or may be
learned by practice of the invention. Ihe objects and
advantages of the invention may be realized and combi-

20 nations particularlyapointed out in the appended clains.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The accomﬁanying drawings, which are incorporated

in and constiﬁute a part bf the specification, illus-
trate presently preferiéd embodiments of the invention,

25 and together with the genéial description given above -
and the detailed description of the.pfeferred.embodi-

ments give below, serve to explain the principles of



10 - the vicinity of the object treated and a second jetting uni t

for jetting the cleaning liquid toward the inner : wal | surface in
‘'the vicinity of the discharge port renote fromthe object treated,
and the circul ating system supplies t di scharged liquid, which is
a used 15 cleaning liquid, for the second jetting unit and:-the

unused cleaning liquid for the first jetting unit. ' In the

ni nt h apparatus, since the discharged liquid, which is a used
cleaning liquid, -dhe tinvention. unused cleaning liquid are respectively to
t he second , 20 jetting unit and to the first jetting unit, the clean-
ing liquid can be used B¥s¢ he ispcperspeciive \wiew showing aageenstruc-
efficiency. ] A tenth apparatus of the present invention is
directed to any oftisgp&fatauddP Falsiepts tyratment system accoxgdipg to

appar atuses, wherein the gpparatus conprise a . ., vessel for recovering
'apPreatnent LiqM¢fqlgﬂHQﬁ}4%ﬁt of the RFe9RE PVEREYHEYN t he object is

treqted andsthe | hher FIG. 2 is a view showing a structure of &6résist

coating/removing apparatus of a LCD substrate treatment
system; | |
| FIG. 3 is a sectional view showing a coating
.mechanism of the resist cdating/remo#ing apparatus;
10 _ FIG. 4 is an enlarged sectional view of a vessel
(a treatment room, a rotary cup and a drainage cup) of
the coating mechanism of FIG. 3;
FIG. 5 is a view showing coating of ethylene
fluoride based resin on surfaces in the vessel of
15 FIG. 4; | |
FIG. 6 is a schematic perspegtive view showing the
top surface of a mounting tab1e; |
FIG. 7 is an enlarged view in section of a main
portion.of FIG. 6; | |
20 FIG. 8 is a sectional view of an edge removing
mechanism;
FIG. 9A is a plan view showing nozzle holes for a
front surface of the edgé removing mechanism of FIG. 8;
FIG. 9B is a plah view showing nozzle holes for a
25 rear surféce of the edge removing mechanism of FIG. 8;
| FIG. 10 is a view showing a first apparatus for

a cleaning treatment;



wal I surface of the vessel has an ethylene fluoride based resin

| ayer forned on the surface. _ I n the apparatuses, since the
et hyl ene fl.uoride . based resin layer is formed on the inner wall
surface, 5 the treatment liquid which fjpws out or flies out when

- the object is treated is |ess adhered. An el event h appar at us
of the present invention is _ directed to any of apparatuses defined
as the tenth . apparatus, wherein the apparatus has an ethyl ene fl uo-
10 ri de based resin BI@.erlX cisreal wiewnshowming sam f exampleaof modifica-
recovering path insi-de the vessel in which the treatnent liquid is.
recover abl e. tion of the Messgleventh apparatus, while part which is
covered with an ethylene fluoride layer is limted, 15 adhesi on of the
treatment liquid is mfiGzed ko aHatew ShOWlHGMQmp%h%¥n$ﬁﬂﬂﬁéeu§§ge
anount of ethylene fl uoride . based resin, an effect that the reduced -
adhesi on of QQ%§%94§£9ﬁyﬂfIQQﬁuY?ﬁ%F%mhleved : - An aspect

f th t t ted ., 20 f
reatmon ob o cop PO LAY nomat e e DR ARG R anfu ) ol

with of modification of the vessel;

FIG. 14 is a view showing a second apparatus for
a cleaning treatment; | |

FIG. 15 is a view showing a third epparatus for

10 a cleaning treatment; | |

FIG. 16 is a schemaﬁic.plan view showing a resist
coater equipped with a fourth apparatus for a cleaning
treatment;

FIG. 17 is a-schematic sectional view showing.

15 the fourth apparatus of the present invention;

FIG. 18 is an enlarged sectionai view showing
a main portion of the fourth apparatus;
- FIG. 19 is a schematic sectional view showing
a cleaning section in an“bperational condition;

20 | FIGS. 20A, 20B and 20C are schematic sectional
viewe showing different kinds of a secohd cleaning
nozzle; and | | |

 FIGS. 21A and'2iB are schematic sectional views
showing differentﬁkinds of a third cieaningenozzle.

25 _ DETAILED DESCRIPTION OF THE INVENTION |

.~ Embodiments of the present invention will be in

detail in reference to the attached drawings.



‘a cover which is rotatable, and which encl oses a hol di ng means for
hol di ng an object treated and the side and bottom portions of the
object. to be treated; 25 a stationary cup which encloses the side and
bottom portions of the covered rotarys,gup. and a rectifying

pl ate covering the object treated at a position : -

- 17 - t her eabove, which is nounted inside the covered rotary

cup, the apparatus conprising: a first nozzle for - supplying a
cleaning liquid on theFI6ctilf \isng plimwe shywing a comstmictacuppf ya hol e
bored in the mddle of the cover 5 .of the covered rotary cup; a second
nozzl e, which is coating/develepingdsysties KordiandCheswbstmate hgne-ng t he
cleaning liquid toward the | ower surface of the periph- : er al
portion of the redfreyi ngipraed tenasi AEbr sybgérate treafimemic Systane
covered rotary cup and _the bottom, 10 "surface of the stationary cup.

In the apparatus BFCPREipgesent £A¥SHt eeRodimens of the present

5 invention. |
| As shown in the figure, the FCD substrate
treatment system comprises: a'loading.section 90 in
which an object to.bé'treated; for example a rectan-
gulér LCD glass subétrate G (hereinafter referred fé
10 glass substrate_G) is transported in or ouﬁ, a first
treatment section 91 in which the glass substrate G
is treated, a second treatment secﬁion.92 which is
connectea with the.first treatment section 91 with
an intermediate section 93 lying therebetween and a
15 transfer section 9; for feeding or receiving a glass
substrate G between the second treatment section 92 and
another apparatus, for example an exposure apparatus 95.
In the loader 90, a cassette stage 98 is installed.
A plurality.of cassette 96, 97 are moupted on.the
20 cassette stage 98, a plurality of untreated glass
| substrates G are accommodated in the céssétte 97.
A pincette 99 for transporting in or transporting but
unused glass substrates_is.diSPOSed in the_loading-
section 99. - |
25 ' The first treatment seétion'91_cqmprises:'a brush
cleaning apparatus 120, a jet water cleaning apparatus

130, an.adhesidn treatment apparatus 105, a cdoling



preferred that the apparatus further conprises a third nozzl e, which
Is | ocated inside the stationary. cup, for suppl yi ng the cl eani ng
liquid toward a | ower part of 15 t he outside surface of the covered
rotary cup and the inner side surfaceggf the stationary cup. In
this case, a lower part of the statlonary cup is so forned that

the inner surface is bent outwardly and the bottomis . - open and the
cleaning liquid is supplied toward to the 20 - bent portion of the inner
si de surface of theesitaieindn-apparatus drdf c @ daiomatheradiistd cmatzimg/

An aspect of the present invention is directed to a method for a

cl eani ng treat nentreglovinguapparatoses id7, 108. decidd oantunpt ipassage
rotary cup with a.-cover which 25 is rotatable, and which encloses a
hol di ng means for in the fixgitditreatmess; aactiomidy &4e tire disposed mttom
portions of the object treated; a stationary cup which

- 18 - efcMedeer fbadi d& 4 e 319 Fan iBhStAP ¢ he cover ed

5 The second treatment section 92 comprises a

plurality of heating treatment apparatuses 109; and
a pair of develoﬁing apparatuses 110. In the central
paSsage in the second treatment 92, a main arm 80b is
equipped in a manner that it is free to run or stop;

10 In the second treatmenf.section_QZ, a pincetfe 112 for
transporting in or transporting out a giass substrate G
is installed. In an intermediate éection 93, a table
93a for forwarding or receiving a glass substraﬁe G is
installed. 1In a fbrwarding/receiving section 94, a

15 table 113 for forwarding 6r receiving é glass substrate
G is inStalled._ The exposuré_apparatus 95 is used to
expose a fine pattern on a resist f£ilm.

As shown in FIG. 2, each of the resist éoating/

removing apparatuses 107, 108 compriseé: a coating

20 "mechanism 1 for coating the surface'bf a glass sub-
strate é.with a coating liquid, for example a resist
liquid,.which is'supplied from-a_coatihg liquid supply
nozzle la; an edge removing mechanism 2 for removing
an unnecessary coéting'film forméd on the per;pheral

25 portion of the giass:substrate G, wherein the coating
mechaniém la - and the edge removing mechanism 2 are

disposed in a adjoining manner, in other words both



rotary cup; and a rectifying plate covering the object treated at a
position thereabove, conprising the steps of : supplying a cl eaning
l'iquid through the m ddl e of 5  -the cover of the covered rotary cup
toward the rectify- ing plate while rqgf ating the covered rotary cup
to supply the cleaning liquid to the | ower surface -of t he
cover with the help of an centrifugal force; and at "~ the sane tine
~supplying the cleaning liquid toward the 10 | ower surface of the outer
peri phery. of the mecthanjismg 1 and 2 @Hre eorteinethein silke samé axemo$phére
covered rotary cup and the bottom surface of the stationary cup.

In the nethod of Eise omeedody;i i atltdaming ttieatment apgawditus etl adad t he
cleaning liquid is supplied on a 15 "lower part of the outside surface
of the covered rorfdxrgulating sygremdn ighhdhsiddeaninaceigrid nesed in
stationary cup. In the nethod of the present jnvention, it is
al so pr ef &hee @A ramey it MAGhpisi Ly 1505 HFATRER 13k inner

Lhe rectl1La, Pl s o 90 L e Bl WSS gl 1 Feries
Lot onal sPeec U (R han . ol b TR TR SRIBLEribe ST
| coating mechanism 1; and a transportation mechanism 3
- for transportihg tﬁe gléss substrate G'already coated
with the resist bj the coating mechanism 1 to the edge
10 resist removing mechanism 2. In the edge removing
mechanism 2, guide rails 53 are disposed in an extend-
ing manner in an X or Y direction, a plurality of
sliding members 54 mounted on the guide rail 53 in a
. manner tﬁat the sliding member 54 is.free to slide.
15 .A sliding.member 54 comprises: a wire; a chain; a belt;
a ball'screw; and an moving mechansm using a étepping
motor ahd an air cylinder and is constructed so that
it can be freely ﬁovable in an X or Y direction. Each
- slide member 54 is mounted with a resist removing
20 " nozzle 51 which is a:constituent of the edge.removing
mechanism 2. Moreover, in the vicinity of each of.
.cross sections of guidelrails.SB therélis located a
sensor 55 which detects an adjacent poSitiﬁn of a
resist femoving nozzle 51 so that'adjaéent resist
25 - removing nozzlés 51 are not mutually interfere, that
is do not collide with each othér, With this sensor,

it is detected that the adjacent removing nozzle 51



the inner side surface of the covered rotary cup, while 25 rotating
the covered rotary cup at a second rotational speed |l arger than the
first rotational speed; and the cleaning liquid is supplied on the
bott om surface of _ - 27 - - 19 -

the covered rotary cup, while rotating the covered rotary cup at a
third rotational speed smaller than the . first rotational speed,
wherein the speeds nmay be set in such a manner that, for exanple,
the first rota- approachesndio spesthers residie remgeing fozzld591} owhs6h
rpm the second rotational speed is in the range of from 700

to 1300 rpm and t kdetedting stigrniadnals spombmnitied tte a contrOIaﬂgetoénfrom
14 to 26 rpm-: According to the present invention, in a
condition 10 witigth tiise lad e alpgwnidegd cuand simmmm@ﬁ the rmewing,

the cleaning liquid is supplied toward the rectify pl ate from
the mddl e of theMeghanigm tlﬁe stappsd dp a ContrOJarﬁjl%a]e hEremnehei ne t he

cl eani ng I|gU|d i's sugplled
control sectlon, so that adjacent resist removing

nozzles 51 are prevented ﬁrom an interference, that
is collision therebetween.
As shown in FIGS. 2 and 3, the coeting mechanism 1
mainly comprises: a spin chuck 10, which is rotatable
10 ~in a horizontal plane:(e_direction), and on which a
glass substrate G is:vacuum—chucked by'a vacuum
apparatus not shown; a rotary cup 12 having a eylin-
drical form with a ceiling and bottom with respective
openings, which further comprises a treatment room 20
15 which encloses the upper portion of the spin chuck 10
and its outer periphefal'po:tion; a cover 16 which is
freely mounted/demounted so that a opening 12a of the
rotary cup 12 is freely closed/opened; and a drainage
cup 14 having a shape of a hollow ring, which is
20 disposed in a surrounding manner outside the rotary
cup 12. The drainage cup'i4 is to receive and collect
a Waste.from the rotéry cup 12. The treatment room 20,
rotary cup 12, cover iG and drainage cup 14 constitute
a vessel for recovering_a'treatment.liquid or a
25 cleaning liquid. |
The spin chuck 10 is freely rotatable in a

horizontal plane about a rotary shaft 22 by rotation



a |l ower surface of the outer peripheral portion of the 15 rectifying
pl ate, the inner side surface of the covered rotary cup and the
bottom of the stationary cup and t hereby the cleaning liquid
supplied fromthe mddle of the cqverpggf fhe rotary cup is sprayed
outwardly by a centrifugal force caused by the rotating rectifying
20 plate to renove a coating |iquid adhered on the | ower

surface of the cover, and the coating liquid adhered to t he | ower
surface of the oubdér tper spadtal22pertiiadn icf driven. byt ke dadote myotayr p2 kit e,

- the inner side surface of the rotary cup and the bottom surface of
the stationary cugisposed insar dewes pes itHon |anthibep idefishiditakle yin

suppl i ed t her et o. Besi des, the coatugalqu|d adher ed
on a | ower vertical directions by the rotary whichsigface

of the outer peripheral portion of the rotary cup . .and the_inner
side surface of tReNBEStEENLPy & (fiprtical shﬁﬂ? %%ﬂﬁﬁﬁu?%n/%ﬂﬂuﬁ AR t he

¢l eani ng |I9UId,tQ§r%ge vertical shift cyllnder 23. In this case, the

rotary ghaft 22 is slidably connected to a spline
bearing 27 which is fittingly inserted in a rotary
inner cylinder 26a which_is'in.turn inserted rotatably
in a.stationary collar 24 with the help of a bearing
10 - 25a therebetween. A drivén pullej 28a is mounted
on.the spline bearing 27 and a belt 29a is extended
between the driven pulley 28a and a driving pulley 21b
which is fixed on a drive shaft.21a of a drive motor 21.
Accordingly, the spin chuck 10 is rotated by rotation
15 of the rotary shaft 22 which is rotated by the drive
motor 21 with the help of the belt 29a as an inter-
mediate. In a lower portion than the rotary shaft 22
there are located a cylindrical tube not shown. In
the cylindrical tube the rotary shaft ?2 is connected
20 to the vertical shift cylinder 23 through a vacuum seal
30 and the rotary shaft 22-is driven to move vertically
by being driven by.thé vertical shift cylinder 23.
The rotary cup 12 is indirectly mounted on the
upper end of a rotary outer cylinder 26b with a
- 25 connecting cylinder 31 fixedly mounted on the upper
end of the rotary outer cylinder 26b in a direct

relation, the'rotary outer chinder 26b being mounted



In this case, the lower part of the inner side surface 5  of the
stationary cup can be fornmed in such- a manner ' that the inner side
surface of the stationary cup is ‘bent outwardly and t-hereby there
can be produced a stagnant space of ap,air streamflowi ng a gap
bet ween - the rotary cup and stationary cup, so that the coating 10
liquid is held up in the stagnant space and prevented to fl ow back
upwardly. Moreover, the coating liquid adhered on the stationary

cup can be renove@dmlthe outer Ppiplidhl et fedid® thdllseationaifpe third
nozzl e ' toward the bent portion of the inner side surface o 15

the stationary cugollar 24.The rdMmty tdup clZamdigtie gpih ichseelpploedre
toward the rectifying plate fromthe mddle of the cover of the
covered rotary cupotatidbde atestdtrigre Heo crach exkhext awdth a bearing 32 the
first rotational speed, for exanple in the 20 range of 350 to 650 rpm
the cleaning |iquibh@viqig ¢r &eprling fungtinmdqetveen |therbattomcb2bfofhe

out er peri pheral portion of the cover by an centrifugal force
caused by 5 the goharsh P the andtthe i knyer Auwrfane P otk espin

together with the rotary cup and {hereb he coatin 25 | i qui d adher ed:
ongt he | ower surf &EWSH y]tonep%r‘;lbiéhir&xér°m the drive motor 21 is

transferred to the rotary cﬁp 12 with the help of ‘the
belt 29b which extends between the driven pulley 28b,
which is fixedly mounted on the rotary.outér cylinder
10 26b, and the drive pulley'21b mounted on the diive
shaft 21b of thé drive motor 21. 1In this case, a
diametér of the driven pulleY'28b is made so as to be
equal to that of the driven pulley 28a which is fixedly
mounted on the rotaty shaft 22.and the belts 29a, 2%
15 are engaged with the same motor 21 and thereby the
rotary cup 12 and fhe spin chuck 10 are rotated at the
same speed. A labyrinth seal section (not shown) is
provided between the opposed surfaces of the stationary |
collar 24 and the'rotary inner cylinder 26a_and dust is
20 prevented from invasion into the inside of the rotary
. cup 12 from a driving system located in a lower portion
when the rotary cup 12 ié working. Different rota-
tional speeds can be_selected by adopting different.
diameters of the driven pulleys 28a, 28b.
25 As shown in FIGS; 3 and 4, the rotary cup 12 has a
tapered inner side wall and the inner diameter of the

rotary cup 12 is decreased upwardly. ' The reason why is



renoved. Wen the cleaning liquid is supplied toward a | ower
surface of the outer peripheral portion of the

- 21 - rectifying plate and the inner side surface of the

covered rotary cup while rotating the covgregoroLary ' cup at a
rotational speed, for exanple in the range o 700 to 1300 rpm -the
cleaning liquid can be supplied 5 with a good efficiency over a broad
surfaces covering the | ower surface of the outer peripheral portion
of : t he rebéchysaganl aie stdeaine suppdied deosuahaadrofsuppdy port
rotary cup. Wien the cleaning liquid is supplied on t he bottom
surface of the co3érebicbt asyboupdana &hel@iddlet pogétion of dhea covieanrh6,
thereof is nmoved fromthe m ddl e to the outer peripheral, while
rotating the whencther satasyaeypcdf workingyafilows ospaad alengthel e
in the range of 14 to 26 rpm _the coating liquid - adhered on the
bottom can be renB9efifying plate- 33AdUPﬂF8n&ﬁ asrangedanades, Hiegoves

t he i nvention
5 16, further flows downwardly along the tapered side

wall and then is discharged from the exhaus;_port 35
which are disposed at proper positions in the lower
peripheral portion, that is on the lowei portion of the
 side wall. | |
10 "With such ci;cumstances wherein the air supply
| port 34 and exhaust port 35 are provided, the air
stream from the air supply poft-34 into.the treatment
room 20 flows out fiom the exhaust port 35 to the
outside and thereby it is prevented that the treatment
15 room is reduced in excess of a necessary negative
pressure while'thé rotary cup 12 is rotated. Besides,
a large force is unnecessary to ppen.the cover 16 from
the rotary cup 12 after the treatment is terminated and
the cover 16 can take away with_ease.
20 - On the other hand; as shown in FIG. 4, a ring
like passage 1l4a is formed in the drainage cup 14 and
exhaust ports 36 are formed at proper positions on the
outer.wall of the ring like passage 14a-(f6r example,
at four positions along-é periphery) and the exhaust
25 ports 36 ‘are connected with an exhausting appafatus not
| shown. Furthermore, exhaust passages 37 are formed in

a radiating manner in the upper portion of the inner



will be set forth in the description which follows and in part wll
be obvious fromthe description, or nmay be | earned by practice of
the invention. The objects and advant ages of the invention may be
realized and conbi- 20 nati ons partiqylgg!y_pointed out in the
appended cl ai ns. BRI EF DESCRI PTI ON THE SEVERAL VI EWs OF THE
DRAW NG ~ The acconpanyi ng draw ngs, which are incorporated

in and constitute a part of the specification, illus- trate
present |y preferredlénmbdiditizentdyradiinaddee dupvelid | dthe e3thaust gprabdap=s h27 wit h
t he general description given above and the detail ed description of
the preferred enbbeiing communigerttes] giitch Hdienexhegrsite partex @ Gi (sede
princi pl es of _ .- 22 - t he

i nventi on. FIG. 3)FIG 1 is a perspective view showing a construc-
tion of a LCD substrate treatnent system according to an enbodi nment
of the present inventidf such a manner g gince &he sxhansth RRFES a36t*ECture

f i st - '
of aresis 5 provided on the outer side wall of the drainage cup 14

~and fhe exhaust_passages_37'are formed in the upper
potion of the inner side wall'ofrthe drainage cup 14,
a mist flying away.under an influence of a centrifugal
force and flowing.ihto the drainage cup 14 through
10 - the exhaust ports 35 when a rotational treafment_is
performed is prevented frbm flying upwardly to an upper
- portion of the rotary cup 12 and the mist is discharged
through the exhaust pots 36. _
The ring like passage 1l4a is partitioned by the
15 erected wall at the bottom of the drainage cﬁp 14 and
a depending wall l1l4c at the ceiling portion of the
‘drainage cup 14 to form a detour and exhaust an air in'
a uniform manner and beéides drainage holes l4e are
formed on the bottom'between the walls 14b and l4a in
20 a proper distance along a periphery.
while the cover 16.is reqhired_td be fixed to the
opening 12a of the rotary cup 12 and to be rotated in
a body during a rotational treatment, for example,
fixed pins (not shown)'planfed on the top surface of
25 . the rotary cup 12 and engaging holes in the correspond;
ing positioné of the cover_lﬁ (not shown) to be engaged

with the fixed pins are provided and can be mutually



coating/renovi ng apparatus of a LCD substrate treatnent system
FIG 3 is a sectional view showi ng a coating ~ mechani sm of the
resi st coating/renoving apparatus; 10 FIG 4 i's an enl arged
sectional view of a vessel (a treat room a rotary cup and a
dr ai nage cup) of .. the coating nechani sm of FIG 3; FI G
5 is a view show ng coating of ethylene _ fluoride based resin on
surfaces in the vessel of 15 FIG 4; FIG 6 is a

schemati c per specten‘gageldem.s-hmaa@ tdtther so as ttap leaup adee odove LAt and

t abl e; FIG 7 is an enlarged view in section of a main
portion of FIG 6rota@y cup 12 filxed &a arhsedtlieonal vi ew of an edge
renovi ng mechani sm FIG 9A is a plan view show ng
nozzl e holes for a When fohentcaverf akfe ¥ apenadiger rehosedg ascadhowsm of
FIG 8; ' ' FIG 9B is a plan view showing nozzle holes for a 25 -
rear surface of tWitddddctddeusy ldsmasmninBls- Ifi:Ga geobot arm 40 isfFl G 10

is a V|eM/shomnng a first apparatus for cl eani ng treatnent;
inserted under an expanded head 18 protruded on the

upper surface of the cover 16, besides engage pins
protruding from the robot arm 40 are fittingly inserted
into engaging grooves 18a and thereaftei thé robot
arm 40 is moved vertically or latefally to.move the
10 cover 16. In order to facilitate the positioning
between the engaging grooves 18a.in the expanded head
18 and the engaging pins 41 of the robot arm 40 when
the cover is opened, and the positioning between the
fixed pins and the engaging holes when the cover 16 is
15 élosed,.the positioning in both cases can be effected
by controlling an anglé of rotation of a servo motor as
the drive motor 21.
On the other.hand, as shown in FIGS. 3 and 4,
there are mounted a thinner supply nozzle 15a as a
20 first jet section for jetting a cleaning liquid, for
example an unused thinner toward the inner wall
~ surface 12c of the rotary cup 12 in'thé treatment room
| 20. There are mounted a thihner_supply nozzle 15c as a
second jet sectidn on the horizontal strip 14f of the
25 bottom of the drainage cup 14 extending under and along
-_the rotary cup 12 for jetting (sﬁpplying) a thinner

‘toward the lower part of the outer side surface of the



- 23 - FIG 11 is a view showing an exanple of nodifica-

tiron of the vessel. FIG 12 is a view show ng anot her exanpl e
of modi fication of the vessel ; 5 FIG 13 is a view
showi ng still another exanple of no éication of the vessel;

FIG 14 is a view showing a second apparatus Tor~ a cl eaning
treatnent; - FIG 15 is a view showing a third apparatus for 10
a cleaning treat ment; ' FIG 16 is a schematic plan view show ng
a resist roairgl cqlilgethd tie aitmenr tdidppea bl Ub4¢ oo f atheeani ng

treat nent; FIG 17 is a schematic sectional view show ng 15
t he fourth appar aras nafget Immp:)r]e@.entAlthnenrsupply nozzle 15%&&xs18 is an
enl arged sectional view showi ng - ' a main portion of the fourth
appar at us; second jet section is mounted on the wall 1l4c of the
drainage cup 14 for jetting a cleaninghliquid,.for
5 example a recycled thinner, toward the outer eide-of
the rotary cup 12. Moreover; a thinner supply nozzle
15b as the second'jet eection is mounted on the wall
14b of the drainege cup 14 for jetting a cleening
liquid, for example a'recycled thinner toward the outer
10 - side ef the wall 14c and the inner side of the wall 14b.
. These thinner supply nozzles 15a, iSb, 150 are mounted
along peripheries at a proper distance.
The rotary cup 12 and the drainage cup 14 are made
of, for example a stainless sheet (SUS 304) and the.

15 like. While this plate:is selected in order to form a
coating f£film made of eﬁe of a specified materials shown
in the following table, as a substrate for a coating
portion, it is not restricted to SUS 304 but, for
example, a resin or a metal may be used instead.

20 _ As shown in FIG. 5, surfaces in the treatment

B room 20 and the ring like passage l4a which surfaces
are contected with a treatment liquid or a cleaning
liquid (shown as a portions on whose surfaces short
oblique lines are_heﬁched), fer example the inner

25 wall surfaces 12a, 12b of the rotary cup 12, the inner

surface of.the-cover 16, the front and rear surfaces of

the rectifyihg plate'33, wall surfaces inside the ring



FIG 19 is a schematic sectional view show ng ' a cleaning section in
an operational condition; 20 FI GS. 20A, 20B and 20C are schematic
"~ sectional _ vi ews showi ng di fferent kinds of a second cl eaning
nozzl e; and ' - FIGS. 21A and 21B ang schematic sectional -views
showi ng different kinds of a third cleaning ﬁozzle 25

DETAI LED DESCRI PTI ON OF THE | NVENTI ON ' Enbodi nents of 't he
present invention will be in ' detail in reference to the attached
draw ngs. like passage 14a of the drainage c@p 14 (both surfacdd G
1 is a view showing a construction of a - coat i ng/ devel opi ng system
for a LCD substrabé. éacheof walls ldbiendcsf eheed nnerasur@acallest riie
treatment system according to a first enbodi nent of the present
5 invention. bottom 14d ands tileovmner tshefacguod, thiee drelragestl4s e

t r eat ment systen1conpr|ses ‘a | oadi ng section 90 in

'and the like) are coated w1th a film of a thlckness
5 about 60 4 m made of such a coating material as ethylene

fluoride based resin, for example

polytetrafluoroethyléne (PTFE) .
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- 25 - - treatnent apparatus 106, a pair of_ resi st coati ng/ :
renovi ng apparatuses 107, 108. In the central passage _ in the fi rst

treatnment section 91, 80a is dispased in - “a manner that it is free
to run or stop. 5 The second treat t section 92 conprises a
plurality of heating treatnent apparatuses 109: and a pair of
devel opi ng apparatuses 110. In the central - _passage in the second
treatment 92, a main arm80b is ' equi pped in a nner that it is
free to run or step—346 —H—he—SqeoneFeatrert—seet-pr—92y & pi ncette
112 for o transpﬁrti ng inT()r'tF‘nsportJdng Ojgt ar%i ass.'usubitmate G
~isinstalled. In: anq.t n@’errredi.lat’e’ secttlon 93, ea- taHIe- o] 893 or
f orwardi ng or recle gl &sTs Lﬁﬂ)sﬁraﬁ;e Ghs | & Ynstfledigdin a
f orwar di ng/ r ecei vj n ct|o1 DA | & EE S [tgbl d F13 fgr fpfhargishg or
‘receiving a gl ass rate =1 19 iJ]s®aldle®. The' €Xposuge w@ppar at us
95 is used to xposatra Ei ne gqt¥en) an H ﬁe%‘s}; fRlm = _
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20 mechanism 1 for coating the surface of a glass- sub- - strate G

wth a coating liquid, for exanple a resist- liquid, which is
supplied froma coating liquid supply : - nozzle l'a; an edge renoving
mechani sm 2 for renoving an unnecessggy coating filmformed on the
peri pheral 25 portion of the glass substtrate G wherein the coating
mechani smla and the edge renoving nechanism2 are dlsposed in a
adj oi ni ng manner, in other words both :
- 26 - nechanlsns 1 and 2 are contalned in the sane at nospher e
as one body; a cleaning treatnent apparatus 4 as a - circulating
system in which the nle_a%i ng Jigrui used in repovi ng o
mechani sm 2, for annpheﬁa thgnner g whichl is a silvent fpr a redi et
liquid, is recovefed "4.H %pd the (th nner i g cirgcul at edof or cup:cleaaing
in the cogtin ch@inism 1} 13nd| a tuansportatlnn ngchahi sri§3 | 3
for transporting {he a SUBStrqte G pl ready Jcoat ed M t h thq g
resi st by the coafing Chafism 1 ftalthe edge O
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10 resi st renoving mechanism2. |n the edge renoving mechani sm

2, guide rails 53 are disposed in an extend- ing manner in an X or Y
direction, a plurality of - sliding nenbers 54 nounted on the guide
rail 53 in a manner that the- sI|d| E menber 54 is free to slide. 15
A sliding nmenber 54 conprises: a wire;” aé aifn;, a belt; - -a bal
screw, and an novi ng nechansm using a stepplng notor and an air
cylinder and is constructed so that" it can be freely novable in an
X or Y direction. Each slide nenber 54 is nounted with a resist
removing 20 nozzle 51 which is a constituent of .the edge renoving
nmechani sm 2. reover _in the yicinity of each of cross sections of
guide rails 53 themﬁ;ﬁi | ggated a _ sensdr 55 phi ch -deft ect s| an
adj acent posit} a4 9 0§ nesi &t renovbng [nozzlp 5loso ftha pdjacent
resist 25 «E zl e 51Zare| notzmutjuall] yl i ntdrfer e thatg
I's do not collldejg dﬁ other. Wth this gensor : it Js dejected
t hat tI1e adj aclent ozl e 51 : ; _
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approaches to another resist renoving nozzle 51, which ' detecting
signal is transmtted to a control. section, which is later =~
descri bed, and driving of the nmoving - nmechani smis stopped by a
control signal fromthe 5 ~control sectigen,_so that adjacent resist
renovi ng -~ nozzles 51 are prevented froman interference, that

I's collision therebetween. As shown in FIGS. 2 and 3, the
coating nmechanism1 mai nly conprises: a spin chuck 10, which is
rotatable 10 i n dralpke zbnsldwpl masulferof amradheésidn tedtofceohitakta
gl ass substrate Gis vacuum chucked by a vacuum appar at us not
shown; a rotary @Engl®) haesipta attaghment testgra calreweif wredta(wagitng

and bottomw th respective openi ngs, which further congrises a
treat nent room 20inK FBtainhy & AiRMizel ¥erigppree pkrst oandrat hardpefschuck.

10 - and its outer peripheral portjon; cover 16.which_is
freely mounted/ d&ﬁﬁht%‘f@%ﬁéﬁfgt%sg@miﬁﬁ 1‘%§ qﬁmlﬁ.&atlon.s of,Blarg cup 12
5 el § ooed ooy ST IR o ortars BratalHL 005 DATORR 2.
rotary Y Zatll HAME SHodd LSrdQpStelng 809r&9hLEE ve -
| test results. As can'be.seen from the results of.the
table, the best combination of a plate material and
a coating material is thét.of Exémplé 6.
10 The example 6 is an example in which PTFE as a
coating material was coated as film with a thickness
of 60 um on the surface of SUS 304 as a plate material.
In this case, an angle of contact of'pﬁre water has
shown 25.3° , which is the largest, resist adhesion is
15 as small as 4 to 5 particles and a degree of resist
adhesidn (degree of close contact) is very low,
compared with other examples. _ _
Other than the example 6, a combination of the
example 5 can be used, in which a copolymer of PTFE and
20 ethylene (PTFE +'PFE)lis coated és film of a thickness
of the order of 100 itm.on SUS 304, results shows that
an adhesibn.test'(contact angie of pure water) is
inferior to the example 6, but a resist attachment test
and a wipe-off teét'are.better fhan the example 6.
25. That'is, it has beeﬁ confirmed that the cases where
inner wall surfaces of ﬁhe treatmenﬁ::oom'zo and the

ring like passage 14 are coated with an ethylehe



a waste fromthe rotafy cup 12. The treatnent room 20, rotary cup

12, cover 16 and drai nage cup 14 constitute - a vessel for recovering
atreatnment liquid or a 25 cleaning liquid. = The spin
chuck 10 is freely rotatable ina - .- _hggzantal plane about a rotary
shaft 22 by rotation _ . _ - 28 - '

of the shaft 22 which is driven by a drive notor 21 di sposed in a
| ower position and besides shiftable in vertical directions by the
rotary shaft 22 wesdim ilms a smalkaameunedof oresidhial cogs 5391 fon cgydabeldr 23,
and driven 5 by the vertical shift cylinder 23. .'In this case, the
rotary shaft 22 ipoxfliiadebland @hawtketter arepil e, bearing 27 which
is fittingly inserted in a rotary . i nner cylinder 26a which is in
turn inserted rotatablEhe edge remowingmeehaniseod | showa imtRIGheZhel p of
a bearing 10 25a therebetween., A driven pulley 28a is npunted

on the spline be&9MRFFELSInAR é“%‘il%at?@%xﬁfgn@% vacuum-holding a

-5 glass substrate by means of a vacﬁum’apparatus not
shown and'fou; removing-nozzles_Sl.fqr jetting a
cleaning liquid, for example a thiﬁner as a resist
solvent on the upper and lower surfaces of the outer
periphery of the four sides of the gléss substrate held

10 by the mounting table 50. | |

.As shown in FIG. 6, a pluralitj of, for example,
nine copying pads 52 holding the giaSS substrate G are
attached on the upper surface of the mounting table 50.

As shown in FIG. 7, a pad 52 is cpnétructed of an

15  o0il seal 52c having fhe'shape of almost a crown fixed
by a ring-nut 52b_fo£ pressing by way. of a packing 52a
in a stepped recess 50b located along a périphery
outside a vacuum hole 50a formed in the mounting table
50 in a manner to cover the vacuum ﬁole 50a; and a top

20 pad 52e having a suction hole 52f in the central
portibn which pad is engaged with én upper portion 52d
of.the o0il seal 52c in a movable manner; With such
é constrﬁction, when the glass substrate G is mounted
on the top pad-52e.ahd”a vacuum apparatus is driVen

25 for suction, the top pad 52e is forced fo a close
contacting condition whiie conforming'ﬁith an inclina-

tion or deformation of the glass substrate G to vacuum



between the driven pulley 28a and a driving pulley 21b which is
fixed on a drive shaft. 2la of a drive notor 21. . Accordingly, the
spin chuck 10 is rotated by rotation 15 of the rotary shaft 22 which
is rotated by the drive motor 21 with.the help of the belt 29a as
an inter- ‘mediate. In a lower porfion-than the rotary shaft 22
there are located a cylindrical tube not shown. In ~the cylindrical
tube the rotary shaft 22 is connected 20 to the vertical shift
cylinder 23 througbla ¥heéughasgabubstrate 80waBd sbeurftgry shaft 22 is
driven to nove vertically by being driven by the vertical shift
cyl i nder 283. As shibenr dhaFYGecupPAl2ai remostiingcnbgzieusttedson t he
upper end of a rotary outer cylinder 26b with a 25 connecting cylinder
31 fixedly nount econstthetegpef : an uppendhofitbetadtatyipubém whlichder

26b in a direct. . relation, the rotary outer .cylinder 26b being -
mount ed ‘covers the upper surface of the pgrlpheral por@nomh@fouter

periphera{ ;urfacehgfgiggsségéggggag G; and a jettlng head 56 having the
‘shape like a Greek II in section compr151ng a lower
horizontal strip 56b protruding outwardly of the upper
horlzontal piece 56a In the upper horlzontal piece
" and lower horizontal strip 56b of the-jetting head 56,
10 thinner supply path 56c for_removing a-reSist on
the front surface aﬁd a thinner sopply path 56d for
removing a resist on the rear surface. A plurality
of nozzle holes 5la for cleaning the front surface
and a plurality of nozzle holes 56b are respectively
15 connected to the thinner-supply paths 56c and 56b.
In a vertical portion 56e of the jetting head 56, a
discharged liquid path 56f, which is connected with a
" recovering pipe 60 later described, is disposed along
a central line C. The.opehing SGg near the side of a_
20 sﬁbstrate edge portioh-of'the diecharged liquid path
56f is formed in a shape having a taper and in such a
manner that a diameter of the discharged 1iquid path
56f increases in w1dth toward the opening.
| A plurality of nozzle holes 5la are arranged
25 - at a proper distance on a line perpendicular to the
central line C of a-removing nozzle 51. 1In this case,

the nozzle holes 5la are disposed at'positions other

g
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collar 24.The rotary cup 12 and the spin chuck 10 are rot at abl e

relative to each other wwth a bearing 32 havi ng a sealing function
bet ween the bottom 12b of 5 the rotary cup 12 and the | ower surface
of the spin chuck 10. The driving_ fr? mthe drive motor 21 is
transferred to the rotary cup 12 with the help of the. bel t- 29b

whi ch extends between the driven pulley 28b, which is fixedly
nounted on the rotary outer cylinder -10 26b, and the drive pulley 21b
nmounted on the drthan the centhaltl2hb Of anHeidside ofit bhe2éxphndiligs case,
a di aneter of the driven pulley 28b is made so as to be

equal to that of tapevedvepepingeH6gsafwhhehdischaxgealdyliquid pambuBedd on
the rotary shaft 22 and the belts 29a, 29b 15 are engaged with the sane
nmot or 21 and thereby t@a the otherohanyrcap shownd inhEI6pi §Bohdc plugradre
rotated at the . same speed. A labyrinth seal section inot shomn) S
provi ded between iH¥ @bp@@@alguh%eés%b axe §F§@P§ﬁdr9n a straighit| dingy
and the rotary inner cylinder 26a and dust is prevented from

i nvasi on i Mo theOPRRFLR P the PeEals holes” 51€uﬁtlE°FF6ﬁP§SdWP$hn@ system
| ocated in a Iomer ort S _wor

I ot
Different rota- rbper $+%F%Pc§pEQﬁgegﬁ%Wﬁ@nséPe%FEngmeBBSFlﬁ a&lF?@ﬁent

_nozzle holes 51a and 51b do not interfere therebetween
and inside the opening of the expanding tapered opening
56g. The reason why the nozzle holes 5la and 51b are

10 arranged in an offset manner is that, while jet streams
from the nozzles 5la and 51b collide against each other,
a thinner is scattered around and the séattered thiﬁner
is'then attached on a resist film of the surface of the
glass substrate G, which gives a wrong influeﬁce such

i5 as non—uniformify of a film thickness of the resist
film, it is to prevent such a wrong_influence. Bésides,
with the expanding tapered opening 56g inside which

.the nozzle holes 5la and 51b are disposed, thinners
fed 6r supplied from the nozzle hoies S51la and 51b can

20 ~be recovered into the éovering'pipe 60 through the
discharged liquid.56f with a good efficiency without
a thinner sprayed away'outwardlj.
As sﬁown.in'fIG. 10, the apparatué-for a cleaning
treatment 4 comprises; a recovéring pipe 60 recovering
25 ‘a thinner jetted toward both surfaces of a glass |
substrate G already having a resiét film formed by a

resist'removihg_nozzles_Sl'through a discharged 1iqﬁid



di anmeters of the driven pulleys 28a, 28b. 25 . As shown in FIGS. 3
and 4, the rotary cup 12 has a ' tapered inner side wall and the

i nner di aneter of the rotary cup 12 is decreased upwardly. The
reason why is o - 43 - - - :

because an air streamsupplied froman air supply port 34 which is
bored in the mddle portion of the cover 16, when the rotary cup is
wor ki ng, flows on and al ong the . rectifying plate 33, which is
arranged under thpatbvB6f Bf resist memolvdimgf noweléswddgr di sudtian t he
tapered side wal | and then is discharged fromthe exhaust port 35
whi ch are di spose#eghapispef lpgonnesied withe then@decovering@igsh&Giwith
portion, that is on the |ower portiaon of the side wall. 10

Wth such circunsfafiedgchrEr ¥pdvendSaiin $hepmpy therebefaaeny) amisihaust
port 35 are provided, the air . .Streamfromthe air suppl ort 34
into the treatnentaP 62 as p,gassdiguigs seRaratdmn Meads, cgng o

the 5 gas/iiquid separation from a mixture of a thinner and

air recovered by the suction mechanism 61; an edge -
remover tank (hereinafter referred to as ER tank 70)
as a first_discharged'liquid Storing seétion for
storing a thinner Al, which is already used, and
10 which is separated from the ﬁist'trap.ﬁz;'a valve 64a
qonnected'to the ER tdnk 70.with'a supplement supply
_pipe 63a therebetween;'a fresh liquid tank 71 storing
an unused thinner A0 (a fresh liquid) and connected to
the valve 64; a thinner re-supply pipe 65 supplying a
© 15 used thinner Al (for a recycle use) to thinner supply
nozzles 15a to 15c with the valﬁe 64 interposing
therebetween from the ER tank 70; a frésh liquid supply
pipe 66 supplying the uséd thinner A0l tb removing
nozzles 51 from the fresh liquid tank 71; a DR tank as
- 20 a second discharged liquid storing Section storing a
- thinner A2 (a discharged liquid) which is already used
.(a recycle use) éﬁd which is discharged from drainage.-
holes l4e; a supplementai supply pipe 63b supplementing |
with the unused thinner A0 (a fresh liquid)_f;om the i
25 fresh tank 71 with a_cohnectiOn-bétween the DR tank 72
and the valvé 64&;-a-va;ve.64c interposed Betweén the

DR tank and the thinner re-supply pipe 65; a liquid



outside and thereby it is prevented that the treatnent 15 =~ roomis
reduced in excess of a necessary negative ' pressure while the rotary
cup 12 is rotated. Besides, a large force is unnecessary to
open.the cover 16 from t he rotary_pug4ﬂ2;ﬁter the treatnent is
term nated and t he cover 16 can take away with ease. 20
On the other hand, as shown in FIG 4, a ring | i ke passage 14a is
formed in the drai nage cup 14 and exhaust ports 36 are forned at
proper positions drevdle sensor 7duirestakildd qin tdte rdarkd iKe, phbsape 1l4a
(for exanple, _ at four positions along a periphery) and the exhaust
25 ports 36 areledmutdotgedhe tlhigqnid deuest iofy depdtbinreemaitored in the
shown. Furthernore, exhaust passages 37.are forned in a radiating
manner in the uppelespactiiye dfankas iantera control section 68 in such a -
- 31 - wal | of the drainage cup 14, the exhaust passages 37
bei ng comuni cat edannar tthatediplras fha sap{sand the selmgiog)valve 75
5 are respective controlled based on the information on
the.liquid levels detected by the liquid level sensor
74, thereby intakes bf the thinner of the respective
tanks 70, 71, ahd_?Z and further a moving mechanism not
shown is controlled based on the detecting information
10 in the sensor 55 detecting the position of the removing
nozzles 51. _

The ER tank 70nand the DR tank 72 are connected
with the thinner supply nozzles 15a to 15c with the
help of a thinner fe-supply.pipe 65, an inert gas, .for

15 example nitrogen gas (hereinafter referred to as N2
gas) are supplied from an inert gas supply source not
shown to the tanks 70, 72 , the thinners Al, A2 in the
tanks 70, 72 are jétted from the thinner supply nozzles
15a to 15c to the inside of the treatment room 20, the

20 inner and outef wall of the rotary cup 20 and the wall
surfaces of the drainage éup 14 by a préssure of N2 gas
in the tanks 70, 72, while a degree'of opening of the
valves 64b, 64c is adjustéd. The thinners Al, A2 may
be supplied by the use of pumps instead of N2 gas to

25 . the thinner supply nozzles 15a to 15c.

The liquid level sensor 74 detects liquid levels

of the ER and DR tanks 70, 72 when the thinners



In such a manner, since the exhaust ports 36 are 5 provi ded on the

outer side wall of the drai nage cup 14 - and t he exhaust passages 37
are fornmed in the upper potion of the inner side wall of the

dr ai nage cup 14, - amst flying away upder_an influence of a
centrifugal force and flowing into thé drai nage cup 14 through 10
t he exhaust ports 35 when a rotational treatnent is - performed is
prevented fromflying upwardly to an upper portion of the rotary

cup 12 and the m stheseih satardecreased totarbegdl tiherexbauibspothaidt.

The ring |ike passage 14a is partitioned by the 15 erected wall at the
bott om of the dral tiagepregetigrmimed quantitiespandi dgteetédlidnfarmbidon
ceiling portion of the drai nage cup 14 to forma detour and exhaust
an air in s uprdnsmi bk cko ablie besntrel dsedchboe 68| as a4digndd
formed on the bottom between the walls 14b and 14a in 20 . a proper

di stance al ong a pk®Yphedgtecting signal apg|degrees9fropeningrefuithed to
be fixed to the opening 12a of the rotary cup 12 and to be rotated
in @ body WRIVeF &1 ka6 tnarre reertEtled Jpagednpnethe liquid;ixeq
pi ns (not shown) p]anted. on the top, surface of 25 the rotary _cup 12
and engagi ng hol e ?Yﬁ-rﬂﬁEﬁﬁ?kg%ogﬂgnaiaby the control section 58’

The control section 68 controls the selectdr valve 75

to discharge én’unuéed thinner at the beginning of
recovery (a_thinner wiih a resist of a relatively
10 | highe:.concentration) from the removiﬁg nozzles 51 in
the edge removing mechanism 2 through the discharged
liquid pipe 76 énd thereafter the control section 68
switches flow to another direction to send the thinner
to the side of suction mechanism 61, whereby recovery
15 is conducted on the thinners.ﬁhiCh is suitable for
recovery.
Here, the outline of operation of the LCD
substrate treatment system will be described.
In this LCD substrate.treatmeht system, a used.
20 dglass substrate G agcommodatéd in a cassette 96.are
taken out by the take-in pincette of the-lbading.séc-
"tion 90, the glass subst;ate.é is transferred to the
main arm 80 which moves on the transport path 102 of
the'first_treatmeht section 91,.and trénsported into
25 the brush cleahing apparatus 120. The glass substrate
' G cleaned in this brush cleaning apparatus 120'13

subsequently cleaned by a high pressure jet water in



ing positions of the cover 16 (not shown) to be engaged wi.t h.the
fixed plns are provided and can be nutual ly :

- 32 - - engaged with each other so as to keep the cover 16 and
rotary cup 12 fixed to each other. Wien .t he cover 16 is opened -
or closed, as shown with fictitious Iifies in FIG 3, a robot arm 40
Is 5  inserted under an expanded head 18 protruded on.the upper
surface of the cover 16, besides engage pins - protruding fromthe

robot arm 40 are fiilid ial wdthmerd R$hning appafd®u£nD3@i Ngreepexeseipa and
thereafter the robot arm40 is noved vertically or laterally to -~

nove the 10 calw dlass lsulstdeste oG f bei sub peetddietPposi prooesg in

bet ween the engagi ng grooves 18a in the expanded head _ 18 and the
engagi ng pins 41 ofhidie theh@lassnsibsteate G is e coydropBobpenkn, thed
the positioning between the fixed pins and the engagi ng hol es when
the cover 16 is mlhesigindaatnrntporppaorted) 105 boreotedeby chhebeooling

ef fected
treatment apparatus 106 and thereafter a resist film

is formed by the coating mechanism 1 ip the resist
coating/removing apparatuses 107, 108. -Sﬁbsequently,
the glass substrate is transferred to the adjacent'the
edge removing mechahism-z side to'remove-an'unnecessary
10 | part of the resist film in the peripheral-érea of the
glass substrate G by the edge removing mechaniSm 2.
Accordingly, in the following stagés, when the glass
substrate.G is transported out, the main arms 80a, 80b
and the like are ﬁqt attached with a resist, since.the
15 resist film in the peripheral area is removed. A
- discharged liquid which is used for removing unneces-
‘sary resist in the edge removing mechanism 2 and is
contaminated withla resist, is redoveréd'into the mist
tr;p 62 by way of the recovering pipe 60,'and a liquid
20 ingredient only, that is a thinner, is recovered by |
subjectiﬁg the recoveréd discharged liquid fo a gas/
liquid separation process and is stored in the ER
tanks 70. The thinner stored in the ER and DR tanks 70,
.72_are agaih used to clean cups of the.reéist applying/
25 | removing apparatuses 107, 108 using the apparatus for
a cléaning treafment 4, |

The glass substrate G from which_unnecessafy



by controlllng an angle of rotation of a servo notor as - the drive
not or 21. On the other hand, as shown in FIGS. 3 and 4,

there are nDunted a thi nner suppl y’ nozzl e 15a as a 20 first jet
section for jetting a cleaning liquid, for exanpl e an unused

thi nner toward the inner wall . surface EZC of the rotary cup 12 in
the treatnent room 20. There are nounted a thinner supply nozzle
15¢c as a second jet section on the horizontal strip 14f of the 25

bottom of the drairesdetchaslbenit arslhdeed NUier£ivddred I81Y coating/idRovOhG! Y
cup 12 for jetting (supplying) a thinner toward the | ower part of
the outer side suapparatfusise 107, 108 is tranferred to the heat treat- 33 -
rotary cup 12 and the inner side wall 14c of the drai nage cup 14. A
t hi nner supply normeine bBppagatas 109 to savjebt ctheserlasm seubsocatedGon t he
wal | 14c of the drainage cup 14 for jetting a cleaning liquid, for
5 exanpl e a re@pclae@aﬂqmmé?reatfgmw hnheheating siand dthereafter a

5 predetermined pattern is exposed on the surface of the
glaes"substrate G in.the'exposure apparatus 95. The
exposed glass substrate G is accepted_By the main arm
80b moving along the transport path 102a of the second
treatment'sectlon 92, tfanSferred into the developing

10 apparatus_llo, after being developed the glass sub-
strate G is rinsed with a rinse liquid to wash out the
developer and then a developing treatment is finished.
The glass substrate G already treated in the developing
treatment is accommodated in the cassette 97 in the

15 loading section 97 and transported out to next
treatment step.

Next, Actions (cleaning and circulation opera-
tions) in the apparatus 4 for a cleanlng treatment
above mentioned will be descrlbed.

20 ' A glass substrate G subjected to a coating treat-
ment in the coating mechanism 1 iS'transported on the
.mountlng table 50 of the edge removing mechanism 2 by
the transport mechanlsm 3 to be held by vacuum suctlon

The moving mechanlsm of the removing nozzles 51 is

25 " driven to move the_removing nozzles 51 arranged along
.the sides in a direction of X or Y and at the same time

the thinner A0 is Supplied'to the nozzle holestla, 51b



the rotary cup 12. Moreover, a thinner supply nozzle 15b as the
second jet section i's nounted on the wall 14b of the drai nage cup
14 for jetting a cleaning liquid, for exanple a recycled thinner
toward the outer 10 side of the wall 14c fgmithe i nner side of the wal
14b. : These thinner supply nozzles 715a,” 15b, 15c are nounted

al ong peripheries at a proper distance. The rotary cup 12 and
the drainage cup 14 are nade of, for exanple a stainless sheet (SUS
304) and the 15 fronl ithe £28%H d.itcfujsd taile 15 txelwet st ted oideorderf eom a
coating f|In1nade of one of a specified materials shown in the .
follow ng table, &aEssclvestarat edmmven themtinmgecessary pesisonattachednot
restricted to SUS 304 but, for ' -exanple, a resin or a netal may be
used instead. 20on both suxfadesuef rtha @ersiphrrdlqeertion hef t that gkass
room 20 and the ri | i ke passage 14a which surfaces - are contacted
with a treatnent l&ﬁt@a@re &l &ha hinner ugedfer (@Ivaming s ppadeons on
whose surfaces short oblique lines are hatched), for exanple the
inner 25 3 wal | Wufleted nte, the regovaring Rige c‘iﬂ) ‘?EE ,an [RLF ppeFeam

Surtace of Lne COrelocisiad 15y Ml S A nansen 615
recovered into the mist trap 62 through the selector
velve-75 and the suction mechanism 61. In this case,
the thinner used at the beginning of cleaning is

10 _ discherged from the discharged liéuid.pipe 76 by
switching of the-selector valﬁe 75.

The thinner (a discharged material) recovered in
the mist trap 62 is mixed with air (gae) and therefore
the air (gas).only is removed (exhausted) to the out-

15 ' side by an exhausting funetion of the mist trap 62 and
the liquid ingredient only is stored in the ER tank 70
by its own weight. |

When the stored_quantity.of a thinner in the ER
tank 70 is increased, a liquid level of the thinner

20 :' gees upward and the level is detected by the liquid.
level senser 74, which_is disposed.at_an upper- portion
of the ER tank 70. fhe information is transmitted to
the control sectlon 68.

The control sectlon 68 sends a control 51gna1 to

25 the valve 64b to open the valve 64b and_at'the same
time N2 gas is supplied.into the ER tank 70 from the N2

supply source not shown and the thinner Al in the ER



- 34 - | i ke passage 1l4a of'fhe dr ai nage cup 14 (bot'h surfaces
of each of walls 14b, 14c, the inner surface of the bottom 14d and
the inner surface of the drainage 1l4e and the like) are coated with
a filmof a thickness 5 about 60 [err] mgrade of such a coating
material as ethylene fluoride based resin, for exanple
pol ytetrafl uoroet hyl ene (PTFE). - 35- [err]
| tank 70 is supplied through the thinner re-supply pipe
65 to the thinner supply nozzles 15a to 15¢ by a pres-
sure increased by the:supplied N2 gas, the thinner Al
is jetted (supplied) through the thinner supply nozzles
5 15a to 15c on.the outer side surface of the rotary cup
12 and the inner side surface of the drainage cup 14 to
effect a cup cleanlng | .
'In such operations performed as ﬁentloned above,
traces of the resist attached on the walls of the_
10 treatment room 20, the rotary cup 12 and dralnage cup
14 are dlssolved and removed, the attachment of the
resist is made by the flying.away during the time of
a resist coating treatment. Since PTFE is applied as
coating on the walls of the treatment room 20, rotary
15 cup 12, and drainage cup 14 and a resist is less
attached, compared uith a conventional case; a running
interval of a cleahing treatment between the wall
cleanings can be increased. |
The thinner discharged when a cup cleaning is
20 carried out is stored into the DR tank 72 after being
dlscharged through the drainage holes 14 of the
drainage cup 14. _
When quantities of the.thinners Al, A2 in the ER
tank 70 and DR tank 72 are decreased, the facts are
25 ~ detected by the level sensors 74. The valve 64a is

controlled by the control section 68, and at the same.

time N2 gas is Supplied to the fresh-tank 71 from the



- 36 -
[err]

[err]

10

15

20

25

- 37 - [err] | - 38 -
- 50 -

N2.supply,source not-éhqwn to build up a pressure in
the fresh tank 71, an unused thinner A0 in the fresh
liquid tank 71 ié supplied for supplement to the ER
tank 70 and DR tank 72 through the supplemental supply
pipé 63a.

In such a manner as described above, a cleaning

efficiency of a éup cleaning is improved and a reli-

~ability of an apparatus for a cleaning treatment is

also increased without any difficulty in a cup cleaning.

According to the first embodiment of a LCD sub-
strate treatment system, the thinner Al which is used
for remo§ing the ﬁnneéesséry resist attached to the
peripheral portion of the glass substr%te G in the'edge
removing mechanism 2 is stored in the ER tank. 70, the
thinner A2 which is used'for a cup cleaning is stored
in the DR tank 72, the thinners Al, A2 stored in the
tanks 70, 72 are re-used for a cup cleaning and thereby
thinners which have been conventionally‘diSCharged can
be effectively used, so that loss'inausage of thinner
is évoided and a running cost is reduced.

Moreover, in the same treatﬁent system_including
the coating mechanism 1 and ege removing mechanism 2,
since the thinner used in the edge removing mechanism 2
is re-used in a cup cleaning in the coéting mechanism 1,
the piping system can be siﬁplified with some of pipes
being_eliminaﬁéa for thé reason of commohly uséd and

the apparatus can~bé désigned to a émaller size.



-39 - Table 1 shows results of an adhesion test (contact

angle), resist attachnent test, a w pe-off test (magic I nk stain),
a chem cal resistance test and a hardness test conducted on
exanpl es of conbinations of plate 5 _material s-and coating naterials.
(Exanples 1 to 12) and the table includes prices corresponding to
respective test results. As can be seen fromthe results of the
tabl e, the best conbination of a plate material and a coating
material is that of Exwhphethe lé@els of theThhlﬁnewpletﬁreﬁ.amfthﬁnﬁﬁaIn
whi ch” PTFE as a coating material was coated as filmwth a

t hi ckness and BR fank§ #0pn72hdowareédceitf iSUdeBOdtad bypithee

mat eri al . - In this case, an angle of contact of pure water has
shown 25.3[err] ,lewelhsenseone74angdsther gohtroddineangnéBsconsrols go smal | -
as 4to 5 partlcles and a degree_ of resist adhesi on (degree of

cl ose contact) isthatythewfresh liquidnpar sypplindotackhexkapkss7l, 72

O her than the exanple 6, a conbination of the
5 from the fresh tank 71 based on the information from

the liquid level sensor 74 and therefore there arises
no diffiEulty in a'ctp cleaning. .As.a result, Re-use
of the used thinner can be also optimiéed.

Another embodiment of the present invention will

10 be described. - '

| While the first embodiment shown in FIG. 4 is an
example.of a vessel which is disposed.outside the ring
like passage l4a of_the.drainage cup 14 and the outer
side surface of the rotary cup 12, there are various

15 modified shapes of the vessels can conceived.

For example, it is also conceived that the exhaust
path in the ring like passage 1l4a of the drainage cup
is disposed under the rotary cup 12. |

In this case, as shown in FIG. 11, the ring lihe

20 passage l4a is formed in such a manner'that a depending
| wall 14c hanging from the celllng sectlon of the drain-
‘age cup 14 is’ connected to drainage holes 14e, an upper
clearance 14f is created between the:wall l4c and the
‘outer side surface of the rotary cup 12, an inner ring
25 17 is formed between'a'hill pe:tion l14g and the bottom
12b of the rotary cep 12 to form a clearance 14h |

between the bottom 12b of the rotary cup 12 and the



exanple 5 can be used, in which a copolynmer of PTFE and 20 et hyl ene
(PTFE + PFE) is coated as filmof a thickness of the order of 100
[err]mon SUS 304, results shows that an adhesion test (contact
angl e of pure water) is i hf eri or t;)tgge exanpl e 6, but a resist
attachnent test . and a wi pe-off test dre better than the exanple 6.
25 That is, it has been confirnmed that the cases where - i nner

wal | ~surfaces of the treatnent room 20 and the ring |like passage 14
are coated wi th aingidiylrdmg 17, an exhaust gas guide path 14i is forméd-

resin has a small anmount of residual resist on coated portions and
show better resul between the innerTheirsyldk? raanbwvilng hnekhgrostidn shdgn i n
FIG 2 . conprises: a mounting table 50 for vacuumholding a 5
gl ass substrate bpfmtiwes delainage wnp deharaatfiisltrext is disposgdwin aaml f our
removi ng nozzles 51 for jetting a . . cleaning liquid, for exanmple a
thinner as a resigmtrance (agolopaningh imanpmatrean pakittonf aebstle t he
outer 5 exhaust guide path 14i and air (gas) separatedcfrom
_ the thinner is discharged through the filter 19 to.the
exhaust path 14j. In this-case, thinner noszleS'lsa,
15b, 15c and 15d are respectively mounted to the inner
ring 17, the hill portion 14g and the wall l4c and the
10 thinner is jetted to the corresponding wall surfaces as
objects to be cleaned. The filter 19 is, for example,
a member which is constructed of corrosion resistant:
wires of stainless steel knitted in the state of a mesh
and separates gas and liquid from the discharged mate-
15 rial and a mist is exhausted through the exhaust path
14i and the thinner is descharged to the drainage holes
l4e. Such a vessel as this is also has a film'ccating
with a thickness.of about 60 pm on the wall surfaces
which is touched by the discharged liquid. |
20 As shown in'FIG.-12,.an'exhaust port 36a is formed
| in the upper portion of the outer wall of the drainage
cup 14, a ring like passage 14a is formed in such a
' manner that a wail l4k is inwardly.protruded from a
lower portion of rhe side wall under the exhaust port
25 36a; a wall i4c'is vertically depending from a ceiling
portion of the drainage cup 14 and.fhe'protruding wall

14k and the depending wall 14c form a detour. On the



peri phery of the four sides of the glass substrate held 10 by the
nounti ng -t abl e 50. . As shown in FIG 6, a plurality of, for
exanpl e, . nine copying pads 52 holding the glass substrate G are
attached on the upper surface of the nounting,table 50. As
shown in FIG 7, a pad 52 is constructed of an 15 oi |l seal 52c having
t he shape of al nost a crown fixed by a ring-nut 52b for pressing by
way of a packing 52a in a stepped recess 50b | ocated along a

periphery ' ofHégi Hand,vacduaihahge hoadef aniedhitht hasmauniapegddabl e
50 in a manner to cover the vacuum hole 50a; and a top 20 " pad 52e
havi ng a suction bpérihgfhamnihethenmazlimum diamepert atintihkei tloppds i s
engaged wi th an upper portion 52d ~of the oil seal 52c in a novable
manner. Wth suchformed soathatsanuefifinientygnofhdigthesgdngstthet dic- s
nount ed - on the top pad 52e and a vacuum apparatus is driven 25
for suction, the cbhprged gtquid tencbe dwpxovedse In this gaseactiinghe
condition while conformng with an_inclina- . tion or deformation of
the gl ass S@bstraggaépggevgggunﬁ plurallty_of thinner supply nozzles .15a,

- 15b, 15c¢ and 15e are mounted, the_thinner is jetted
to the correspondihg wall surfaces as objects-to be
~cleaned. In sﬁch a vessel as constructed.according to
the above description, too, the wall_surfaces to which
10 .fhe discharged liquid is touched are poated with a film
| of PTFE of a thickness of about 60 ym.

As shown in FIG. 13( ah exhaust port 36a is formed
in the upper portion of a drainage 14, two exhaust
routes are formed by dividing a ring like passage l4a

15 in a detouring manner with a wall 14b:erecting from .
a bottom 14d of the dfainage cup 14 and a wall 1l4c
.depending from a ceiling portion of the drainage cﬁp 14,
on the other hand,.dréinage holes 14m, 14n with respec-
tive tapered openings with the maximum diameters at the

20 tops 14m, 14n are formed at the two bottoms partitioned

| by the wall 14b, and discharged'liquids different in
degree of'contaminatibn are discharged through differ-
ent.drainage holes so that the discharged liquids can

| be used in différent nses.-_Ih_this caSe; a plprality

25 of thinner supply nozzles 15a, 15b, 15¢c and 15d are

mounted in the drainage cup 14, the thinner is jetted

to respective wall surfaces which are objects to be



- 41 - hol d the gl ass substrate Gw th security. - As
shown in FIG 8 , a renmpving nozzle 51 is ' constructed of : an upper
horizontal strip 56a which covers the upper surface of the
peripheral portion of 5 t he gl ass subsgi ate G and a jetting head 56
havi ng the shape like a Greek Il 7in“section conprising a | ower

hori zontal strip 56b protruding outwardly of the upper : hori zont a

pi ece 56a. In the upper horizontal piece and | ower horizontal strip

56b of the jettinrydyad.56,1n Huch a tvidHel, stup) Wwakl hsibfacdes whkioki ng a
resi st on the front surface and a thinner supply path 56d for

renmovi ng a resi star@n touhetbibys Wistitarged | liqiid yare co-ateabfbynoazfélmoi es
51a for cleaning the front surface: and a plurality of nozzle holes
56b are respecti\ofl WTFES havimprmediiarkness hef tabhouwter6Gupmy pat hs 56¢ and
56b. In a vertical portion 56e of the jetting head 56, a
di scharged |iquid pat Hib6fhe whate i enkodimentd whikeaa thinnerrugedefpPsg
pipe 60 | ater described, is disposed along . a central line C The
openi ng 56¢ near NEFPWINg: WNSLSITALY regist rin & RRELPRPYRLPEFtige of
di scharged Ilquui|g¥ggs substratg G is again used forgcleaning of the
insides of treatment rooms 20 of a resist coating/
':emoving appératuseé ;07,-108, a rotéry cup 12 and
a drainage cup 14) it is needless to say that the re-
10 - usage of thinner can be applied to cleaning'of cups
ih different shapes. Besides, objects of re-use of
cleéning liquid are not neceésarily restricted to
the cups of thé resist coating/removing apparatuses 107,
108, but instead a cup cleaning for-ahy of other appa-
15 ratuses such as a developing apparatus or a Cleaning
for an object other than a cup such as a main arm or
a mounting table can be included within the scope of.
the re-use of a cleaning liquid above mentioned.
In the first embodiment above mentioned,_while_
20 the preéent invention is applied to A LCD substrate
coating/developing sjstem, thelpresent-inventibn
can be also applied to a sjstem-fbr a treatment of
an object other than a LCD substrate, such as a
semiconductor wafer.
25 The second appératus for a cleaning treatment

according to the present invention will be described

in reference to FIG;_14._ FIG. 14 is a view showing



56f is forned in a shape having a taper and i-n such a © manner that a
di aneter of the discharged liquid path - 56f increases in wdth
toward the opening. ' As shown in Firg. 9A .a plurality of nozzle
hol es 51 a are arranged 25 at a proper d%gtagce on a line '

per pendi cul ar to the central line T of”a renoving nozzle 51. In
this case, t he nozzle holes 51a are di sposed at positions other

- 42 - than the central line C and inside of the expandi ng

tapered openi ng 564 ¢¥ndtudt s6haseesn! hpphdapas hféﬁfcoating/develof)%gt he
ot her hand, as shown in FIG 9B, a plural- ' ity of nozzle holes 51b
are arranged on a of raigtnd subetrate.  opposed to the nozzle holes 5la at
positions with a proper di stance therebetween in such a manner that
t he nozzl e hol esA5diaf fiedebtbpddnbhofromt ehéecappahnatebeforen

and inside the opening of the expanding tapered opening 56g. The
reason why the nozAeamigi@strgatmentsod Bi€. 10 is inrthgbdai hhanneff set
manner is that, while {et streans_ _

5 supply pipe 65 is connected with a fresh tank 71 with
valves 64a, 64c interposed thexrebetween. When a used.
thinner Al is not present in an ER tank 70, or not
sufficient, An unused thinner in a fresh liquid tank is
used for cleaning a rotary cu 12 and drainage cup 14.

10 ‘The third apparatus for a cleaning treatment
accbrding the present invention will be described in
reference to FiG. 15. |

Different points from the apparatus for a cleaning
treatment on the embodiment of FIG. 10 are in that.two

15 ER tanks 70a, 70b are provided and an ER tank 70c is
further provided for supplying an unused thinner Al3
to removing nozzles 51 and a rotary cup 12.

- First of all, a used thinner All is recoveted into
the ER tank 70a frqm a mist trap 62 trough a three-way

20 valve 64d. If the ER tank 70a is filled up, the valve
64d is switched and the used thinner Al2 is recovered
into the ER tank 70b. "~ While the used thinner Al2 is
recovered into the ER tank 70b, a rotary cup 12 and
drainage cup 14 are cleaned using the thinner All in

25 the ER tank 70a. If the ER tank 70b is filled up,

the valve 64d is switched and, the used thinner is

recovered into the ER tank 70a and the thinner Al12 in



fromthe nozzles 5la and 51b col |l ide agai nst each ot her, : a thinner
I's scattered around and the scattered thinner I's then attached on a
resist filmof the surface of the- gl ass substrate G which gives a
wrong i nfluence such 15 as non-uniform of a fil-mthickness of the
resi st ~film it is-to prevent such a”Wrong influence. Besides,
with the expandi ng tapered opening 56g inside which the nozzl e

hol es 51a and 51b are di sposed, thinners fed or supplied fromthe
nozzl e hol es 5la aheé BRbteaak 72 is hecdedorckeeaning.t hanc @t Y ines)
t hrough the . di scharged liquid 56f with a good efficiency without

a thinner sprayedtamaywouEWatdhys 70a, 70b are Adtermatally Ris@d Hhd tthe
apparatus for a cleaning treatnment 4 conprises:.a recovering pipe
60 recovering 25used ahuhnamecamebﬁeaomawmmoubdwhusedfaces of a glass
substrate G already having a resist- filmforned by a resi st

‘renovi ng nozzl es 51 thM@G@@V@rdlédK%uQﬁﬁﬂIﬁhymnﬁr Al3 which is supplied
) 43 ) | from the ER tanks 70a, 70b is stored in the ER tank 70c.
" The used thinnef A13_iS'sﬁpplied to_removihg nqzzles.51
through a supply pipe 63c and a valve 6de and jetted _
to both surfaces of the outer peripheral portiqn of a
glass sﬁbstrate G. The used thinner Al3 is used for
10 cleaning the inside.bf the rotary cup 12 through the
supply pipe 63c ahd a valve 64f. A concentration of a
resist in the thinner A13 stored in the ER tank 70c is
réquired to be reduced to a concentration equal to or
léss than a value by dilutipn in order to remove the
15 unnecessary resist film in a peripheral portion of the
glass substrate G or to clean the inside of the rotary
cup 12. For this reasoﬁ, a concentration sensor 77 is
' pro#ided in the ER ténk 70c and if a concentration of
the thinner is equal to of more than.a value, then an
20 unused thinner A0 is sﬁpplied to the ER tank 70c from
the fresh tank_?l.for_dilution.
Still another embodiment of the pfesent invention
will be described réferring to'an.éttached:drawing.
Here, the case where an.apparatus for a cleaning
25 .treatment accordiﬁg to the present invention is applied
to a resist coating apparatus for a LCD substrate.

The resist coating apparatus comprises, as shown



path 56f of resist renoving nozzles 51; a suction mechani sm 61
connected with the recovering pipe 60 with . a selector valve 75 in
t he way therebetween; a m st ~tap 62 as a gas/liquid separation
means for effecting 5 gas/liquid separat% n froma mxture of a

t hi nner and - air recovered by the slictTon frechani sm 61; an edge
renmover tank (hereinafter referred to as ER tank 70) as a first

di scharged liquid storing section for storing a thinner A, which

is already used, afg rd@. 16¥haChoktifigPReeh8AishosLheor 8pplidngba; a
val ve 64a connected to the ER tank 70 with a suppl enent “supply

pi pe 63a therebet vesitimg fIBghid] 0Bbe &adkpId &t PesDEt liquidaBupplyeedg
thinner A0 (a fresh Ii&ﬁ?d)'and connected to the valve 64; a thinner
re-supply pipe 65 stippd Vil surfifice ofsaf bbijesertdl béf breatedcyal anuse) to
t hi nner supply nozzles 15a to-15¢c with the val ve 64 interposing
t her ebet ween fromadgut tshkpd); farferahpleqai ICBugpbgtrate G Phpee6bd
suppl ying the used thinner AO to renoving nozzles 51 fromthe fresh
liquid tank 571; a DrRaftek xsfepfed ta secsnistiratépr gedthegahdpet ofi ag
section storing a ~ thinner A2_(g_disghafged liquid) which is already
used . (a rechrRiteangls fxemveeehking diqehdr gepplyonrardeRaglla,
' -an edge removing mechanism 302 removing an unnecessary
resist film formed by coating on a peripheral portion
 of the substrate G and a transport mechanism 303
_ 10 transporting the substrate G coated by. the coating
mechanism 301 to the edge removing mechanism 302.

A main portion of the coating mechanism 301
comprises, as shown in FIG. 16: a'spiﬁ'chuck 310 which
is holding means rotating the substrate G in a hori-

15 zontal plane (0 directioﬁ) while vacuum holding the
substrate G by a vacuum apparatus not shown, a rotary
cup 312 of a cylindrical form'with a ceiling and bottom
with respective openings therein, which has a treatment
room 320 enclosing the upper portion and the outer

20 | periphery of the spin chuck 310; a cover 316 which can
open or close an opening 312a of the rotary cup 312 .
by being mounted or demounted; a.rectifying plate 317
covering the substrate G at a position thereabove,
which is held by the_épin chuck 310 mounted under the

25 ‘cover 316; and a stationary cup 314 having a shape of

" a hollow ring.dispdsed outside the rotary cup 312 in

surrounding manner. Moreover, the coating apparatus



hol es 14e; a supplenmental supply pipe 63b suppl enenting w th the
unused thinner AO (a fresh liquid) fromthe 25 ~ fresh tank 71 with a
connection between the DR tank 72 and the val've 64a; a val ve 64c

I nt er posed between the DR tank and Lheséhlnner re supply pipe 65; a
lLiquid - 43 - | evel sensor
74 installed in the tanks 70, 71, 72 detecting the liquid | evel of
the thinner stored in the respective tanks; and a control section

68 in such a 301 nRuMtHer hedm ?ﬁi§6§ &Aaappaﬁéeuanﬂotha sekaniag valve
75 5 are respective controlled based on the information on

the liquid |evel s tdsdeetmicack 304 hehidchut Dedryethsebsbtom surfacé4anaheheby
i ntakes of the thinner of the respective tanks 70, 71, and 72 and
further a novi ng nevleEmisideicdurface of stbenrotarpntupl B2, bhbedreart he
detecting information 10 in the sensor 55 detecting the position of
t he renovi ng ' surﬁﬁqgﬂqﬁ;ﬁhe cover 316, a Ih@eEﬁsuaﬁkCQOOQnuhehe DR

tank 72 are connected
outer periphery and the inner s1de surface of the

stationary cup.

The spin chuck 310 is'freely rdtatéble'(about its
axis) in élhorizontal”plane with the help of a rotary
sh&ft 322 which is rotated by the drive of a drive

10 motor 321 located at lower position, and'is shiftable
'upward or downward by the drive 6f a vertical shift |
cylinder 323 cohnecting with the rotary shaft 322. In
this case, the rotary shaft 322 is slidaﬁly connected
with a spline bearing 327 which is fittingly.inserted_

15 in a rotary inner cylinder 326a which is_rotatably
moﬁnted on the inner peripheral surface of a'statibnary
collar 324 with a bearing 325a interposed fherebetween.
A dfiven pulley 328a is fixedly mouhfed on the spline
bearing 327, a belt 329a is extended between the driven

20 pulley 328a and a drive pulley 321b fixedly mounted on
_a.drive shaft 321a éf the_driﬁe motor 321. Therefore,
the rotary shaft 322 is indirectly rotated by the drive
of the motor 321 with the help of thé belt 329a and
then the spin chuck 310 is rotated by rotation of the

25 | rofary shaft 322. A cylinder not shown is disposed at
a lower portion 6f the rbtary'shaft 322, the rotary

- shaft 322 is conneéted the vertical shift cyiinder 323



with the thinner supply nozzles 15a to 15¢c with the hel p of a

t hi nner re-supply pipe 65, an inert gas, for 15 ~exanpl e nitrogen gas
(hereinafter referred to as N2 gas) are supplied froman inert gas
supply source not shown to the tanks %g the thinners A, A2
in the tanks 70, 72 are jetted fromt thlnner supply nozzles
~15a to 15c to the inside of the treatnment room 20, the 20 I nner and
outer wall of the rotary cup 20 and the wall : surfaces of the

drai nage cup 14 bywithpreseaceunfséRlgesction 330i Dyihg thekebad@wedd, inhile
a degree of opening of the val ves 64b, 64c is adjusted. The
thinners A, A2 nmayhe cylindér angpthedroyatrpeshaftod2puipsmowabdedbef tNa
gas to 25 the thinner supply nozzles 15a to 15c. - The:
liquid | evel sensoirive def eths Vequldaleshiﬁt cylindepf32Be ER and DR t anks
70, 72 when the thinners 45 -
therein are decreased tBhe retarynonp 812| éssmenaked on thet kep of a

predeterm ned quantities and-detected informtion
5 ~connecting cylinder 331 fixed on a rotary outer

cylinder 326b which is in turn mounted on the outer
‘peripheral surface of the'stationary collar 324 with a
bearing 325 lying_therebetﬁeen and a bearing 332 which
hés a sealing funétion is disposed between the bottom
10 312b of the rotary cup 312_and thé spin chuck 3;0ls6
that the bottom 312b and the spin chuck 310 are
rotatable relative té each-othér. The rotary cup 312
is rotated by rotation of the.d:iVen pulley'328b which
is fixedly mounted on the rota;y outer dylinder 326b,
15 and which is rotated by a combination of thé actions of
the drive pulley 321b fixedly mounted on the drive
motor 321, the belt 329b which is extended between the
pulleyé 328b, 321b and.the drive motof 321. 1In this
case, a diameter of the driven pulley 328b is set same
20 as a diameter of another driven pulley 328a fixedly
mounted of the'rotary shaft 322 and a belt 329a and the
belt 329b are éngaqed afound the same drive motor 321
and thereby the rotary cup 312 and_thé spin chuck 310
are rotated at the same speed of rotation. Labylinth
25 ~ sealing sections (ndt shown) are formed in gaps between
the opposed faces df'the'stationary collar 324, the

 rotary inner cylinder 326a and the.stationary collar



Is transmtted to the control section 68 as a liquid - level
detecting signal and degrees of opening of the 5 val ves 64a to 64c
are controlled based on the liquid =~ | evel detecting signal by the
control section 68. The control sectig 68 controls the selector
val ve 75 to di scharge an unused thinn&f af the beginning of
recovery (a thinner with a resist of a'relatively 10 - hi gher
concentration) fromthe renoving nozzles 51 in t he edge renoving

nmechani sm 2 t hr ouginéihearti StivagE6n of dust! ifitbdtRepeotargnduphgneafitser
the control section 68 switches flow to another direction to send
t he t hi nner préveritesd siiitlef thacapparatabansSAn6a, rokattby rteeatss y
15  is conducted on the thinnerswhich is suitable for recovery.
Here, the outline ménoperkt i s alsotpessiBle that thebdriwea puddeysnt328a,
systemw || be descri bed. In this LCD substrate treatnent
system a used 20328b hpwssdiiferent edametensotat adhiave differeato6 are
taken out by the take-in pincette of the |oading sec- tion 90, the
gl ass substriate G speedsinf erokations he mai n arm 80 whi ch noves on

the transport path 102 of the first treatnent section 91, and
transported into The rotary cup 312 has a structure that a tapered

inner side surface, ih_which an inner diameter of the
rotary cup 312 is decreased upwardly and thaf an air
stream supplied from.an air supply hole 334, which is
10 formed in the middle portion of the cover 316 which is
sealed with the help of a packing 318 betﬁeen the-COVer
316 and a opening 312a of the rotéry'cup 312, flows on
and along the rectifying.plate 317 disposed under the
cover 316 and further along the tapered inner surface
15 and is discharged through an exhaust hole 335 formed at
propef position on the lower outer peripheral portion,
_thét is the outer peripheral surface of the lower part
of the side wall. With provision of the air supply
hole 334 and exhaust hole 335 as mentioned_abbve, when
20 the rotary cup 312 ié-rotated, an air flowing into
the.treatment room 320 from the air supply hole 334 is
discharged through the exhaust hole'335 and thereby
it is prevented that a pressnré in the treatment room
is reduced to a valué_léss than a necessary negative
l25 ' preésuré and the cover 316 can be released from the
rotary cup 312 to open it without a fequired largé

force when the cover 316 is opened after completion of



25 t he brush cl eaning apparatus 120. The gl ass substrate - G

cleaned in this brush cleaning apparatus 120 is - subsequent |y

cl eaned by a high pressure jet water in _ -

- 46 - the jet water cleaning appgraé s 130. Thereafter,

the gl ass substrate Gis subjected to a proce I n : whi ch the gl ass
substrate G is nmade hydrophobic in the adhesi on treatnent apparatus
105, cool ed by the cooling 5 treatment apparatus 106 and thereafter a
resist film a dleditimgdiyatienepati ng mechanism1 in the resist
coating/renovi ng apparatuses 107, 108. Subsequently, . the gl ass
substrate is transferredhtithe hethdfahand,taering likeegdgesagenldilng is
mechanism 2 side to renmove an unnecessary 10 ~ part of the resist filmin
t he peripheral arcmmied hen the statgiosargubsprité, Gilyasst kdbesraadbvi ng
mechani sm 2. - Accordingly, in the follow ng stages, when the gl ass

substrate Gis trampwatat de an irexhanst aappasdtys 83opt shown whidht heleske
are not att%ched Vi\g3t6h aarer efst;zfntléd Salt[.] Cgféggr positions (for example at four
positions along a periphéry) on the outer peripherél
sﬁrface and at the same time an exﬁausﬁ path 337
radially disposed is formed on the upper portion of
the inner periphery of the staﬁionary cup 314, the

10 :.exhaust path 337 being communicated with the exhaust
ports 336.9 (see FIGS. 17'and 18); With the exhausf
pots 336 on the outer_périphery of the stationary cup
314 and the exhaust path 337 on the upﬁer portioﬁ of
the inner periphery of the stationary cup 314, the.

15 exhaust path 337 commuhicating with the exhaust ports
336, a mist which flows into the stationary cup 314
through the exhaust ports 336 after flying away by
a centrifugal force in the treatment room 20 when a.
rotation freatment_is carried ouf is prevented to _

20 flow up to the upper portion in the rotary Cup 312 and
discharged througﬁ_the'exhaust ports 336.
| The ring like path 314a is sectionally partitioned
by an outer side.wail 3145 of the stationary cup 314
which is erected froﬁ a bottqm thereof and én inner

.25' side wall 3140 of the stationafy cué 314 which is
 depending f#om'a.ceiliﬁg thereof'in a détouring manner

so that exhaust can be uniformly effected, drainage



15 resist filmin the peripheral area is renoved. A di schar ged
l'iquid which is used for renoving unneces- sary resist in the edge
renmovi ng nmechanism2 and is ' contam nated with a resist, is"
recovered into the m st trap 62 by wgy of the recovering pipe 60,
and a liquid 20 ingredient only, that is a thinner, is recovered by
subj ecting the recovered discharged liquid to a gas/ - liquid
separation process and is stored in the ER ~ tanks 70. The thinner
"stored in the ER bole®RBléakar@0formed on @2battomgdilAdubedweencitdan cups
of the resist applying/ 25 renovi ng apparatuses 107, 108 using the
appar at us for outer gsidfleawiahy Bildht apdt inner side wall 31de gltass

substrate G from whi ch unnecessary
47 - o esms@p%sdb%‘éhn?ene%«@agu ﬁh?hEeFéﬁthaéoﬁPFﬁQPPérr@xfl e

appar atuses 107, 108 is iranferred to the_heat tr
apparatus 109 to’ %H%?é%? 18e34fRes34h6st r At bent portlontalggbypgﬁ& is

treatment qy heat bert §Q€w598i§a3£eihe shape of a crank is provided as:
the lower portion.éf the inner side wall 314c, which is
opposed to'the lower pbrtion of the rotary bup_312 in
suéh a manner that é open épaée is formed.under the
bent portion.314g._ With_sﬁch a bent portion 314g, a

10 ‘stagnant air space éan be created in the stream of air

. flowing downwardly when_a.resist coating treatmenﬁ is
conducted and,thereby a.fesist which is sprayed away
outwardly is prevented from being carried back upwardly
on an air stream.

15 While there'is a need that the cover 316 is
rotated in a condition that the cover 316 is fixed to
the opening 312a of thé rotary cup 312 when the rotary
cup 312 is rotated, suéh a condition can be produced

_ when.fixed pins (not shqwn) protruding frdm the upper
20 surface qf the rotary cup 312 and engaging holes (not
shown) which are formed on the cover 316 are respéc—
_tively providéd.aﬁd the.figed pins and engaging'holes
are fittingly engaged to fix fhe cover 316 and rotary
cup 312 to each 6ther.  A robot arm not shown opens or
25 closes the cover. | | .
As shown in FIGS. 17 and 18, the apparatus for a

 cleaning treatment 304 comprises: a first nozzle 305,



5 predeterm ned pattern is exposed on the surface of the gl ass
substrate G in the exposure apparatus 95. The exposed gl ass
substrate Gis accepted by the main arm =~ 80b novi ng al ong the
transport path 102a of the second : _treatnent section 92, transferred
into the developing 10 apparatus 110, after being devel oped the gl ass
sub- strate Gis rinsed with a rinse liquid to wash out the

devel oper and then a developing treatnment is finished. The gl ass
substrate G al r eadyich eid ethsertdd teveugipi agsupply holesaBBénformed in
accommodated in the cassette 97 in the 15 | oadi ng section 97 and
transported out ttheagriddle portioraefievhe sceper 316 with a gapxt andcti ons
(cleaning and circul ation opera- tions) in the apparatus 4 for a
cl eani ng treat rremthh jets abppphies) oneelloaningel b@utd: bfar ezemple a

A glass substrate G subjected to a coating treat- ment in the
coating mechani sri¥hinRe¥ (B mokhe ppex npurface O%Wlﬁ%chﬁYéngoPéﬁtﬁhe

PP LI L TR RN, 17 - G R TR
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- jets (supplies) a cleaning liquid, for example the
thinner B 6n the inner side surface of the rotary cup
312 and the bottom thereéf; and a third nozzle 307,

10 which is mounted on a ho;izontal stripe 314f extending
inwardly from the bottom 314d_of the stationary cup 314,
and which jets (supply) a cleaning liquid, for examplé
the thinner B, toward a lower surface of the outer
peripheral portion of the rotary cup 312, the inner.

15 side surface, that is the inner-side wall 314c, of the
stationary cup 314. The first to third cleaning
nozzles 305, 306, 307 .are conhected to thinner tanks
370, 371 and can jet a thinner independently by a gas

| pressure of N2 gés. ‘The thinner tank1370 is the ER

20 tank described in the above.mentioned_first to third
apparatuses for a_cléahing treatment_apd contains a
recovered ihinner Al. The thinner:taﬁk-371 contains
a fresh liquid. The ER tank 370 has_a.concentfation
Sensor'377 to detect a concentration in ﬁhe'liqﬁid of

25 the ER tank 370. A resist concentration in the ER tank
370 is measured by the concentration sensor 377 and

when the concentration exceeds a predetermined value



the thinner AO is supplied to the nozzle hol es Sla, 51b

- 48 - fromthe fresh liquid tank 71 to be jetted in order to

di ssol ve and renove the unnecessary resist attached on both
surfaces of the peripheral portion of the_ gI ? substrate G The

t hi nner used for cleaning is nmade 5 low into the recovering pipe
60 on an air stream pr oduced by.suctlon of the suction nechanism 61
and recovered into the mst trap 62 through the sel ector

val ve 75 and t he asuftrtesin hispiniahi sn $dpplbedhfsomatke fresh lighddt hianker
used at the beginning of cleaning is 10 -di scharged fromthe dlscharged
liquid pipe 76 by371 to dikuke cthegenisthagstiguidr val ve 75. :

The thinner (a discharged material) recovered in the mst trap 62
is mixed with air (ga§§l%%ds¥%bréf6P§StrUCtl°nth§hﬁlFhega§F Bniip iJetitesbved

(exhausted) to the out- side by an exhausting function of the m st
trap 62 and from ?l@&ﬁ%Fl?%ﬁ%ﬂ+BﬂtnBﬁF§e 30537 Qpchhe TRRELERINGNK 70

5 plate 317 and the thinner B is then sprayed away radi-
ally outwardly by a centrifugal force of the rotating
rectifying plate 317 to impinge on the lower surface of
the cover 316, as shown with (1) of FIG. 19, so that a
resist A'attachéd on the lower surface of the cover 16

10 can be dissolved and removed. .

Second cleanihg nozzles 306 comprise, as shown in

FIGS. 20A, ZOB_and.ZOC, the following three kinds of
nozzle body: a nozzle body 306A having a nozzle hole
306a which jets the thinner B toward a.lower surface

15 of the peripheral portion of thé_rectifying plate 317,
a nozzle body 306B having a nozzle hole 306b which jets
the thinner B toward the inner side surface of the
rotary cup 312 and a nozzle body 3OSC having a nozzle
hole 306c which jet thé_thinner B toward the inner

20 - portion of the bottom of the rotary cup 312 and the
second cleaning nozzles 306 are disposed at a proper
angle,.thét is an equi-ahgle of 120 deérée, along a
periphery of the.rotary cup 312. The thinner B is
jetted f;om the nozzle holes'306a,.306b, 306c of the

25 respective nozzle bodies BOGA, 306B, 306C, toward a
lower surface oflthe outer periphery of the rotating

rectifying plate 317 (directions (2) of FIGS. 19 and



by its own wei ght . When the stored quantity of a thinner in
the ER ° tank 70 is increased, a liquid level of the thinner 20
goes upward and the level is detected by the liquid | evel sensor
74, which is disposed at an upper portion_ . of the ER tank 70, the
information is transmtted to the control section 68. -
The control section 68 sends a control signal to 25 the valve 64b to
open the valve 64b and at the sane o time N2 gas is supplied into the
ER tank 70 from t206a\2 toward thepphyeposide satfatewf avhet botakiynner A
in the ER - 49 - tank 70 is
suppl i ed through dupe 312 mhirecticnpp(y) poHeFIGS. 1968nd020Rp ahdnbewasdppl y
nozzl es 15a to. 15c by a pres- sure increased by the supplied N2 gas,
the thinner Al the inner cpordi¢suppl thd)bohtomghft bhet hohacy suppBy2
nozzles 5 . 15a to 15c on the outer side surface of the rotary cup
(directions (4) of FIGS. 19 and 20C) and can dissolve
5 and remove a resist attached on respective'parts of
- surfaces. The second nozzles 306 are only required to.
have at least three kinds of nozzle body 306A, 306 b,
306C and a plurality of sets of the three kinds may be
disposed at a proper equi-angular position along a
10 periphery of the rotary cup 312.
- As shown in FIGS. 21A and 21B, thirxd nozzles 307
comprise the following two kinds of nozzle body: a
nozzle body 307A having a nozzle hole 307a, which jets
the thinner B towérd a lower surface of the outer
15 peripheral portion of the rotary cup 312; and a nozzle
body 307B having a nozzle hole 307b, which jets the
~thinner B toward the inner sidewall 31l4c (in a concrete
manner, the bent portion 314g) of the stationary cup
314 and the two kinds of nozzle body are disposed along
20 a circular periphery of the rotary cup 312 at a proper
angle, for example an equi-angle of 180 degree, about
the center. The thinner B is jetted from the nozzle
holes 307a, 307b of the respective nozzle bodies 3073,
307B toward a lower surface of the outer peripheral
25 portion of the rotary cup 312 (direction (5) of
FIGS. 19 and 21A) and toward the inner sidewall 314f

(in a concrete manner, the bent portion 314g) of the



12 and the inner side surface of the drainage cup 14 to - effect a
cup cl eani ng. In such operations perfornmed as nenti oned above,
traces of the resist attached on the walls of the 10 treat nent room 20,
the rotary cup 12 and drai nage cup are dissolved and renoved,

the attachnent of the : resist is nade By the flying away during t he
time of ' a resist coating treatnment. Since PTFE is applied as
coating on the walls of the treatnment room 20, rotary 15 cup 12, and
drai nage cup 14 agtabioRarptciup Bessand therebit achedistoapaaced bh a
conventional case, a running . interval of a cleaning. treatnent

bet ween the wal | corresponditngi bgsathonbecancbeadedsolved and removed.

t hi nner di scharged when a cup cleaning is 20 carried out is stored into
the DR tank 72 afItri®heondy requlredlthbarghd thindghothtedr aDAagempalice 14
of the dr ai nage cup 14. When quantities of the
thinners A, A2 iattheag® two kindsapf mozahe bRlyadQ7X2 3PEBdsodeased, the
facts are 25 detected by the level sensors 74. The valve 64a is
control | ed by t heptwralityseftsehse8f the hvotkiéndgnef nozzle bpdy RP78as

- is supplied to the fresh tank 71 fromthe
: 30 B may be dlsposed along a perlphery of the rotary

cup 312. _
A main'portion of the edge removing mechanism 302
comprises, as shown in.FIG._IG: a mounting able 350
10 ' which holds by suction § substrate G by a vacuum appa-
ratus not showh, four removing nozzles'351_as first |
cleaning supple means, which jets a cleéning liquid,
for example a resisf thinner, .on both surfaces of the
edge potion of the four sides of the substrate G held
15 by the mounting table-350.
A removing nozzle 351 is'mounfed on a sliding
member 354 which is free to slide on a guide rail 353
which is provided extending in one of X égd Y
directions of FIG. 16. The sliding member 354 is
20 constructed with a wire, a chain and a ball scréw and _
a moving mechanism (not shown) usihg'a stepping motor
and an air cylinder and the like. A sensor which
détects an adjacent pdsition of a removing nbzzle_351
is provided so that adjacent removing nozzles 351 do
25 ' not collide against each other. The sensor detects 6ne
of the adjécent_removing nozzles 351 approaches to the

other and transmits a detecting signal to a control



- 50 - N2 supply source not shown to build up a pressure in

the fresh tank 71, an unused thinner A0 in the fresh liquid tank 71
is supplied for supplenent to the ER - tank 70 and DR tank 72 through
t he suppl enental supply 5 pi pe 63a. _ 67 In such a manner as
descri bed above, a cl eaning eff|C|ency of a cup.cleaning is

I nproved and a reli- ability of an apparatus for a cleaning
treatment is . also increased without any difficulty in a cup
cleaning. 10 sectiom\owvak dsingwino tWhef driveeabotheempvihgameChasuilsm
strate treatnent system the thinner Al which is used. for removing
the unnecessary. ridistoppedidigdateconhrol signalpérpphthel cpotrrdn sertilen

gl ass substrate G in the edge, renovi ng nechanism2 is stored in the
ER tank 70, the aml thexepnnintepfenrenaei arusedlision bepvwerBakheg is
stored in the DR tank 72, the thinners Al,, A2 staored in the

tanks 70, 72 are 3¢]3RenE (EAMQVIRG BPEAAPAG3AAdIFhaYEhJed.

-5 _ Next a cleaning action by the apparatus for a
cleaning treatment 304 will be described. A resist
coating is conducted on a substrate G by the coating
mechanism 301, thereafter the cover 316 is opened, the
spin chuck 310 is shifted upward and the substrate.G is

10 : taken out by a transport arm not shown. Then the cover
316 is closed, the spin chuck 310, the rotary cup 312
and the cover 316 are together rotated (for example,'
at a speed of rotation in the range of from 350 to
630 rpm) and at the same time the first cleaning nozzle

15 305 already inserted in the_supply hole 334 (for air

| supply) with a gap.jets the thinner B on the central
portion of the upper surface of the rotating rectifying
plate 317. 1In such a situation, the thinner B jetted
on the upper surface of the rectifying.plate 317 is

20 sprayed away outwardly by a centrifugal force to
impinge on a lower surface of the outer peripheral

 petion of the cover 316 and dissolve and remove a
resist A attached on the lower surface of the outer
peripheral portion of the cover 316 (see FIG. 18 and

25 . (1) of FIG. 19). | |

Then the spin chuck 310 and the rotary cup 312 are

: rotated at a hlgher speed of rotation (for example, in



t hi nners whi ch have been conventionally discharged can be .
effectively used, so that |loss in usage of thinner 20 I s avoided and a-
runni ng cost is reduced. Mor eover, in the same treatnent
.systen1|nclud|ng the coating nechanlggll and ege renovi ng nmechani sm
2, - since the thinner used in the edge renoving nmechani sm 2

~is re-used in a cup cleaning in the coating mechanism 1, 25 t he pi ping
system can be sinplified with sone of pipes bei ng elimnated for
the reason of contlelyangedofindd0 to 1300hepmmpandtat the beméesugaeﬂhEO a
smal | er size. - - 51 - :

Wien the | evel s ofhimmex B nberiettedefrom the gRzzle bodigad3DRA, a3REB70,

72 lowered, it is detected by the =~ level sensor 74 and_the control
means 68 control 0Ecthe second haleaningr Banziegudfbi 50¥aEA| Redovert he t anks
71, 72 5 fromihe fresh tank 71 based on the intornation from

t he liquid |evel %%Féﬁﬁ e tprEeroPeripBeEal peEtion of thg, gifficulty

inacup Cleananreé%&f&ifngiét 3f§eand the 1nner side surface of the
| rotary cup 312. The thinner ;mplnges on the lower
surface of the outer peripheral portion of the
rectifying plate 317 and the inner side surface of the
_'rotary cup 312 to dissolve and remove the fesist A (see
10 FIG. 18 and (2) and (3) of FIG. 19). At the same time
when eleaning of the lower surface of the outer
peripheral portion of the rectifying plate 317 and thé
inner side surface of the rotary cup 312, the thinner B
is jetted from the nozzle bodies 307A, 307B of the .
15 third cleaning nozzles 307 tpward a lower surface of
the outer peripheral portion of the rotary cup 312land
the inner side surface, that is sidewall 314f (in a
concrete manner,.the bent portion 314g) of the
' stationary cup 314 to dissolve and remove the resist A
20 "attached on the lower'surface.of the outer peripheral
‘portion of the rotary cup 312 and the inner sidewall
- 314f (in a concrete.manner, the bent portion_3l4g) (see
FIG. 18 and (5) and (6) of FIG. 19).
The spin chuck 310 and the rbtary cup 312 are then
_25' ”rotated at a lower speed 6f rotation (for example, in
.the'range of 14 to 26 rpm) and at the éamé timé'the

nozzle body 306C of the second cleaning nozzle 306 jets



of the used thinner can be al so optim zed. Anot her enbodi nment
of the present invention wll 10 ‘be descri bed. : Wil e the_
first enmbodi nent shown in FIG 4 is an exanpl e of a vessel which is
di sposed outside the ring |i ke passagg 14a of t he drai nage cup 14
and the outer si de surface of the rotary cup 12 there are various
15 nodi fi ed shapes of the vessels can concei ved. For
exanple, it is also conceived that the exhaust 'path in the ring
like passage 14a thettkinnernBgenctipe bottom sarflasposédthedaotiamy cupary
cup 12. In this case, -as shown in FIG 11, the ring like 20
passage l1l4a is fo3h2d |mheuthlanaunnettedapnatuepbnutng surface gf thic
hanging fromthe ceiling section of the drain- ge cup 14 is
connected to drai¥eEeryiorer 312 ignmgppdron the b°§F@Er§H6@39$fOﬁst@ﬁEated

between the wall 14c and the outer side surface _of the rotary cup
12, an inner rlngrOEGIY cup 7teward, kbg BEFﬁEeHeEthPFYpBYtPoﬁe?$§1§H@a@he

botton1 of the rotar a clearance
bet ween thésbotto 5% P ?hﬁs?xY 5 éuﬁeT?VQnH Phgesist A attiched on

the bottom surface (see FIG. 18 and (4) of FIG. 19),
and further dissolve and remove the resist A attached
in the exhaust_hole 335'when it is diSCharged'through
the exhaust hole 335. |

10 In the above embodiment, whlle a cleaning

| treatment has been described in the case where the
cleaning treatment.is conducted in the fellowing order:
cleaning the lower surface of the outer pefipheral
portion of the cover 316 ((1) of FIG. 19) — cleaning of

15 the lower surface of the rectifying.plate 317, the
inner side surface of the rotary cup 312, the lower
surface of the outer-portion of the rotary cup 312 and
'the inner. sidewall 314f (in a concrete manner, the bent
portion 314g)(see (2), (3), (5), (6) of FIG. 19) —

20 cleaning the bottom.surface oflthe rotary cup 312 and
the exhaust hole.335 (see (4) of FIG. 19), the order
of the steps of eleaning is not limited to ﬁhe above
order, But orders.can be arbitreriiy selected. Besides,
timing of the steps of cleaning is also arbitrarily

25 selected;.for example, after each time when a resist
coating on a predetermined number of substrates such as

one lot of substrates is finished, a cleaning treatment



- 52 - inner ring 17, an exhaust gas guide path 14i is forned

between the inner ring 17 and the hill. portion 14g - of the drainage
cup 14, a filter is disposed in an ~entrance (an opening in an
upstream position) of the 5 exhaust gui path 14i and air (gas)
separated from the thinner is discharged through the filter 19 to

t he “exhaust path 14j. In this case, thinner nozzies 15a, 15b, .
15c and 15d are respectively nounted to the inner . ring 17, the hill
portion 14g and ttanwaé|rddelantyttenddbted.thinner is jetted to the
correspondi ng wal | surfaces as objects to be cleaned. The filter 19
is, for exanple, Inathenbbovehemhodimeotsr whide descadpddions is

resi stant wires of stainless steel knitted in the state of a nesh
and separates gaslimited gt dthe onasas. ﬁhgcﬁaageapparétu51§nd meitilodand a

m st is exhausted_through the exhaust path 14i and the thinner is
descharged to thefgpaan%b%a%bmqstreatmenthg thecpraseassénveatipms iss al so
has a f|In1coat|n t hi ckness. of ahout 60 [err]mon the wal
surf aces gﬁ?theﬁst?d%cﬁ%ﬂtngtﬂBPGFgEﬂﬁr 2F fi {GPgsubstrate,

the apparatus and method can be applied to a different.
apparatus other than the coating apparatus, for example
‘a developing apparatus in a similar manner and to a cup
cleaning in a qoating a?paratus, a developing apparatus
10 and thé like for an object’other.than a LCD substrate,
for example a semicondﬁctor wafer. |
Additional advantages and modifications will
readiiy 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 of scope of the general inventive concept as

defined by the appended claims and their equivalents.



20 As shown in FIG 12, an exhaust port 36a is fornmed

t he upper portion of the outer wall of the drainag
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Ii kemnmmmnmm'ml"ormed in such a ranner | t hatREPLASED SHEET

i nwa Mlom a | ower porti of |EkDpsictiptivel: bageader. {; -
exhaust port ™25s + 36a, a wall 14c is vert-l?ic]al |y mg(gm bagt ']ﬁged...,..
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an efficiency of dischhsgilgnethodi for a cleanghgr trdatingntd campidsing

i nproved. In this case, in the 5 ~drai nage cup, a plurality of thinner
supply nozzl es 13%3khe steps ofigh, 15¢c and 15e are nounted, the thinner is

jetted to the corresponding wall surfaces as _objects to be,
cleaned. In such a vesk@goverirgistreleaningcdianid abter the clganipgyve
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0 which
iguid is supplie o gq%an an object treated;

storing the cleaning liquid after separating and

removing gas from the recovered liquid; and

using the stored cleaning liquid for cleaning a

object treated.

2. A method for a cleaning treatment according to

claim 1, wherein the stored cleaning liquid is used for

cleaning of an apparatus for a treatment of the object.

3. A method for a cleaning treatment according to

claim 1 or 2, wherein a storing section for the
reéovered'cleaning 1iquid is supplemented with a
cleaning liquid and a mixture of the supplemented
cleaning liquid and the recovered cleaﬁing liquid
used the object treated. | .

4. An apparatus for a cleaning treatment,

comprising:

is

first supply means for supplying a cleanihg liquid

to an object treated;

a recovering pipe for recovering a used cleaning-

liquid used for the object treated;

gas/liquid separation means for separating gas

from the recovered liquid for removal;.

-

a cleaning liquid storing section for storing the



10 fijg;gﬂ;gﬂyyqxﬂiJJJmﬂ d is touched are coated with a film of

PTFE of a thickness of about 60 [err] m As shown in FIG 13,

an exhau I “ﬂﬂ\“ﬁ”‘“rm&d in the upper portion of a drainage
m‘m “ outes are formed_by,4lividing a'ring like passage

14a 15 * ¢tn'a detduring manner with a mal? 14b erecting from a
bottom 14d of the drainage cup 14 and a wall 14c depending from a
ceiling portion of the drainage cup 14, on the other hand, drainage
hol es 14m 14n widlearepecliquid separated appr tlie ogpes/ hijguinilt sepheatdonmum
dianeters at the 20 tops 14m 14n are forned at the two bottons
partitioned mearnsy; tdred wal | 14b, and discharged liquids different in
degree of contam nation are discharged through differ- ent drai nage
hol es so that the disctesend ¢leanimgchiquid suppby meaunsi fiodi Sippdytingses.
In this case, a plurality 25 of thinner supply nozzles 15a, 15b, 15c
and 15d are the piganing nligeidrin nbhe %L@aqungth%qvmnﬁﬁernggj etted

to respective wall surfaces which, are objects_to g
- 54 - 5 section to an object to be cleane

5. An apparatus for a cleaning treatment
according to claim 4, wﬁerein the second cleaning
liquid supply means is provided for an apparatus for a
treatment of the object. o
10 6. An app§ratus_for_a cleaning treatment
| accofding to claim_4,.wherein the first cleaning liquid
.supply mean§'¢ompriées a plurality of nozzle holes for
jetting a cleaninglliquid toward péSitions, which do
not interfere with each other,.on both surfaces of the
15 peripheral portion of the treated object, and which are
arranged at a proper distance and connected with a
recovering pipe.
~ 7. An apparatus for a cleaning treatment
according to claim_4, wherein the cleaning liquid
. 20 storing section can:be supplemented with a cleaning
liguid from a cleaning liquid supply source. |
8. An apparatus for a treatment,1comprisin§:
a vessél for recovering a treatmént liquid flowing
out or flying out-when the object is_treated;
25 cleaning means for cleahing an inner wall surface
' of the vessel bj_supplYing a cleaning.liquid into the

vessel; and

This Sheet Has Been Re[ilac
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cl eaned—~rﬁ‘§GEﬁ’””§E§§;| too, wall surfaces which -are touched by
di sch \ﬂ“\“\“\ oat ed by a film of PTFE having a thickness of
aboutaH \‘ In the above enbodi ment, while a thinner used
for rehnv1ng unnecessary resist in_a pgrlpheral portion of a
gl ass substrate G is again used for cleanlng of the i'nsi des of
treatnment roons 20 of a resist coating/ renovi ng appar at uses 107,
108, a rotary cup 12 and - a drainage cup 14, it is needless to say
that the re- 10 usageiontulathopr syahene fapprecdver iogeanidigchfargess

In different shapes. Besides, objects of re-use of -cleaning liquid
are not necessariliguidtdischarged from thehvesspl whenhtheeinper wall
coatlng/renDV|ng appar atuses 107, ' 108, but instead_a cup cleaning
for any of other swpface 1of the ryessel sﬁcﬂlaénﬁddeerﬁlﬁéeéﬁpagamﬁ§n§r a
cl eani ng for an object other than a cup such as a main arm or

a nounting tabl e ¥R %EPP%M}%@thmF?hFhetﬁee§EbB§ peans. the re-use of
a cleaning Jiquid abov& ment i on i rst enbodi nent

Sbove mentitnad. whi | 63+ 20AD SPPREAERESEAF AnbERRPBRNES AOHOGH% Foh LCD
substrate . cFORN' 89 FEIEL LR Pfle SYEEM at D8nPLGSELL LOYBRILAR: a
fresh cleaning llquld storing section for an unused |
‘cleaning liquid; a discharged liquid storing section
fof storing the discharged liquid discharged from the
10 vessel; a cleaning 1iquid-suppiy means for supplying
the discharged liquid stored in the diScharged liguid
storing section and the unused cleaning iiquid stored
in the fresh cleaning liquid storing section, singly or
~in mixture, to the cleaning means.
15 ' 10. An apparatus for .a treatment according to
claim 8, wherein the circulation system comprises: a
first discharged 11qu1d storing sectlon for storlng a
flrst discharged lquld collected and dlscharged to the
‘vessel when at least part of the object already treated
20 is cleaned; a second diScharged'liquid-Storing section
for storing a second discharged liquid collected and
- discharged to the vessel wheh the inner Qail surface of
the.vessel is cleaned; and a cleaning liquid supply
meanS'for_supplyiag the.first discharged liquid stored
25 - in the first discharged’liquid storing sectioh and
- the second discharged liquid stored in the second
discharged liquid storing section, singly or in mixture,
_— | .
This Sheet Has Be,
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lied to a systemfor a treatnent of an obj ect other

than a ﬁm,ﬂu il ﬁlﬂl”utlch as a : sem conductor wafer. 25 .
The se a cl eani ng treatnent according to the

present invention will" be descri bed - hg reference to FIG 14. FIG
14 is a view show ng - 55 -

a construction of an apparatus for coati ng/ devel opi ng of-a LCD
substrat e. A different point fromthe apparatus for. a

cl eani ng treat nernto ckhe#lc@ edning meankat a thi nner re- 5 supply pi pe
65-is connected with a fresh tank 71 with ' val ves 64a, 64c

i nter posed t her ebet webh: \BRnappasatius for a tmpakwenhl apsomgingr &gent in
an ER tank 70, or not sufficient, An_unused thinner .in a fresh
liquid tank is claim L&edﬂh%?eene‘ahengiaanéﬂar}laulézsaﬁalarr Bed&g§e cup
14. 10 The hlrd par at for a cleaning tr nt

accordi ng the pr SRR *?ﬁenggﬁnSVPPieﬁﬁnHesEPiBEHsgﬂ eanlng liquid for

5 cleaning at least part of the object already treated to
~at least one 6f the first discharged liquid.storing

section and the sécond_discharged liquid storing
seétion and supplies the stored liquids stored in the
respective storing sections, single or‘iﬁ mixture, to

10 the cleaning means.

| | 12. An apparatus for a treatment according to
claim 8, wherein the circﬁlaﬁing system.comprisés: a
fresh cleaning liquid storing section fdr storing an
unused cleaning liquid; a first discharged liguid

15 storing section for storing a first discharged liquid
collected and discharged to the vessel when at least
part of the object already treated is cleaned; a second
discharged liquid storing section for storing-a second
discharged liquid collected and discharged to the

20  vessel when the inner ﬁall surface of the vessel_is
cléaned;'and a cleaning liqﬁid'supply means £or'
supplying, for supplemént,'the.ﬁﬁused cléaning liquid
stored in the fresh §1eaﬁing liquid storing section to
at least one of thé first discharged liquid storing

25 - section and the second'diSCharged 1iquid storing

.'section, and supblying to the cleaning méans.

13. An apparatus for a treatment according to

This Sheet Has Been Reﬂlaced
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refe D fferent p0|nts fromthe apparatus for

treatnent on the enbodinent of FIG 10 are in 'that two
!ﬂﬂ HH b are provided and an ER tank 70c is - further
prOV|de an unused thinner Al3, - to renoving nozzles 51

and a rotary cup 12 First of a?? a used thinner Al is
recovered into the ER tank 70a froma mst trap 62 trough a
three-way 20 valve 64d. If the ER tank 70a is filled up, the valve
64d is switched afriaimespseletrdifintheAd2rialacinyespstem compriises:t ke ER
tank 70b. While the used thinner Al2 is - recovered into the ER tank
70b, a rotary cupfdéslancileaning lilgaidagtoripgldeattonl fanedtaosing ahe
thinner All in 25 the ER tank 70a. |If the ER tank 70b is filled up,

the valve 64d is wwsedectleaninghbigudd;t &i ihestidischargedr diquéded into.
the ER tank 70a and the thinner A12 in
_ storing section for storlng a first discharged liquid
5 collected and discharged to the vessel when at least.
'part of the object aiready'tréatéd_is cieaned;.a second
discharged liquid storing section for stﬁring a second
discharged liquid collected and discharged to the
vessel when the inner_wall surface qf the vessel is
10 cleaned; and a cleaning IiQuid supply means fpr
supplying the first discharged liquid stored in the
first discharged liquid'storing section, the second
discharged liquid stored in the second discharged
liquid storing section and the unused cleaning liquid
i5 stored in the fresh cleaning liquid storing section,
singly of in mixﬁﬁré; to the cleaning means.

14. - An apparatus fof'a treatment according tb any.
of clalms 9 to 13, whereln the cleaning liquid supply
neans comprlses. detectlng means for detecting an

20 amount of the cleaning liquid and discharged liquid
stored in the respective storing sections; and éontrol
means for controlling intake amounts 6f the cleaning
liquid and disbharged liquid based on the respective .
amounts detected bylmeans_of the detedting means.

25 - -15. An apparatus for"a.treatméht;according_to
claim 9, wherein the cleaning means comprises: a first

 jetting unit for jetting thé cleaningfliquid'toward'the
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t he ERW cl eaning. In such a manner, : thé two ER

tanks 7 ’”WT: ately used and the used thinner can be
conti nuo Iﬁ!l Moreover, the used thinner Al3 which is
supplied.- 5 fromt ER tanks 70a, 70b stored in the ER tank 70c.
The used thinner A13 is supplied to renoving nozzles 51 t hrough a
supply pipe 63c and a valve 64e and jetted to both surfaces of the
outer peripheral portion of a - glass substrate G The used thinner
Al3 is used for ifiner walbagup@atéeofnshdevetseheinotheyvieinizyt bifougle
t he supply pi.pe 63c and a val ve 64f. A concentration of a

resist in the thicibpect\lBreabedg andt aes&Bondnletbingsunit for rjeduiined to
be reduced to a concentration-equal to or - | ess than a val ue by

‘dilution in orderthe ckemanénghdiquéd towandethesinperewhdid Suirkace dn

peri pheral portion of the glass substrate G or to clean the inside
of the rotary the vigpniby ¢6rthaj direhasge H°€§n€@ﬁ9F8t¢§ﬁmséh§br 77 is

provided in the ER tank.70c and if a concentration of he .t hi-nner
i's equal tc or mPRIFhntEeFEede, 2RAhR SnClEGUIatlﬂﬁu§¥§t?ﬁlﬁHQPlAGS|§ e

SPPL anot her enttiraBren Hidthdesehicnnignp, oasa Sl6ahtn”lidst ¥
the second jetting unit and the unused cleaning liquid
to the first jetting unit. | |

16. An apparatus for a treatment,' wherein a vessei
10 '_for recovering a treatment liquid flowing out or flying
out when an object-is_treated and the ihner wall
su:fade of the.véssel has an ethylene flﬁoride based
resin layer formed on the surface.
17. An apparatus for a treatment according to
15 claim 16, wherein the_apparatus has an ethylehe
fluoride based resin_layer.formed on an inner surface
of a recovering path.for the vessel in which the
treatment liquid is recovérable.
i8. An apparatus'for'a cleaning treatment of a cup
20 | in a coating'mechanism comprising: a rotary cup with a
cover which is rotatable, and which encloses a holding
means for holdlng an obJect treated and the side and
the lower portlons of_the object treated; a stationary
cup which encloses the side and lower portions of the
25 covered rotary'cﬁp; and-é.rectifying plate covering the
objecﬁ.treated at & position thereabove,.which is

mounted inside the covered rotary cup, said apparatus
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wi || "be deseri-bed referring to an attached draw ng. Here, the case

wher e ratus for a cleaning 25 treatnent according to the
prese}u@'l’ﬂﬂg ! "ﬂ”’l’ﬁ" plied to a resist coating apparatus for a
LCD subs e ﬂp The. resi st coatigg apparatus conprises, as
shown - 5o+ - T T eT - in FIG 16: a
coati ng nechani sm 301 for applying a - coating liquid, for exanple a
resist liquid supplying it to the surface of an object to be

treated in an compr28{hyar ashapet ﬁa&zméamakesapb@Qiagbateaban@n@héfe- :
5 inafter referred to as substrate) -in the shape of a rectangl e

fromcoating |iquliigaigpdbny bhezkestiBfing plate bynwaggefrahsupplymmmmmism
302 renovi ng an unnecessary resist filmformed by coating on a
peri pheral portidmored in tbé mhddiebefr the Gomed aft thespoveredc rartiasay 303
10 transporting the substrate G-coated by the coating mechani sm
301 to the edge rewpwiaedn@cdanpsch Bo2zle, which is lpcaked poderothsf t he
coating neg?anisnﬁggéing means, for supplying the cieaning liquid'toward
the lower surface of a peripheral'portion_of the |
.rectifying pPlate, fhe inner side surface.of the covered
rotary cup and the bottom surface of a stationary cué.
19. An apparatus for a cleaning treatment |
10 - according to claim 18,'wherein the apparatus further
comprises a third.nozéle; which is loCated inside the
stationary cup,'for'supplying the cleaning liquid
toward the lower part of the outside surface of the
covered rotary cup and the innef side surface of the
15 - stationary cup.
20. An apparatusffor a cleaning treatment
according to claim 19; wherein a lower portion of.the
inner surface of the sfationary'cup is bent'outwardly
and thé bottom thereéf is open and the cleaning liquid
20 can be supplied toward to the bent portion of the inner
side surface of the stationary cup from the third
_nozzle, |
21. A method fpr-é cleaning treatment of.a cup in
alcoating mechanism, comprising: a rotary cup with a
25 cover which is rotatable, and which encloses a holding

means for holding an object treated.and the side and

lower portions of the object treated; a stationary cup
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conprises, as shown in FIG 16: a spin chuck 310 which I s hol di ng
nmeans rotating the substrate Gin a hori- 15 zontal plane ([err]

di rect | hol di ng t he substrate G by a vacuum -
appar a”m",\mgo Hnmﬂmirr ot ary cup 31380f a cylindrical formwth a
ceiling*and ttMoms =« th respective openings therein, which has a
treat nent room 320 encI05|ng t he upper portion and the outer 20
peri phery of the spin chuck 310; a cover 316 which can open or

cl ose an openi ng wi2eh oéntbesést ahg stide3dnd lower pbytlhensgofodhieed or
denmounted; a rectifying plate 317 . covering the substrate G at a
position thereabommvered rotawhi chpipsahdl d bpcthéyipgnpdhtiek cdie rmmgnttde
under the 25 - cover 316; and a stationary cup 314 having a shape of

a holl ow ring di spoject ctreatiedt At aopasjtiop 8heremabove, compuisdmgditihg
manner. Moreover, the coating apparatus

- 58 - 3@H¢F%r?ﬁérS%BE%YF§Gsaaﬁ1§Bpaﬂat&§Qﬂéﬂ shgpaghi e

treatnent 304 whi ¢ eans the bottom surface and the
fhé{ ? the cover o% the covered rotary cup toward

the rectifying plate while rotating the covered rotary
- cup to supply the cleaning liquid to the lower surface
of the cover with the.help of an centrifugal force; and
at.the same time supplying the cleaning liquid toward a
10  lower surface of the'outer periphefy of the rectifying
plate,_the'inner side surface of the covered rotary cup
‘and the bottom surface of the stationary'eup.
' 22. A method for a cleaning treatment accordinq to
claim 21, wherein the cleaning liquid is supplied on a
15 lower surface of the outer peripheral poition of the
‘covered rotary cup and the inner side surface of the
stationary cup.
23. A mefhod for a cleaning treatment according to
claim 21 ox 22, wherein the cleaning liqﬁid is supplied
20 toward the rectifying plate from the middle of the
_eover of the coveted rotary cup, while rotating the
~ covered rota;y cupeat_a first rotationai speed; the
cleaning liquid is supplied toward the lower surface of
the outer peripheral portion of the rectifying plate
25 and £he inner side:sﬁrface of the covered rotary cup,
-while rotating'the covered rotary cup.at a second
__~__“_;~____~_fgfif1onal speed larger than the flrst rotational
This Sheet |
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i nner side surface of the 7o ary cup 312, the rear | surface of the

cover 3165”5’"“”}"” of the 5. outer perl phery and the inner
side surf ”[' " stationary cup. " The spin chuck 310
is freely rot at ahl e (about its -axis).4n a hori zontal plane with the

help of a rotary shaft 322 which is totated by the drive of a drive
10 motor 321 |ocated at |ower .position, and is shiftable upwar d
or downward by the drive of a vertical shi ft cylinder 323
connecting with tépeedi aand stisétcB@2nihg. liquid is hsﬂpphied bhethet ary
shaft 322 is slidably connected- with a spline bearing 327 which is
fittingly insertedotidn surface oftthg coveredyrobary Cdpa whidk is

rot at ably nount ed on the inner peripheral surface of a stationary
collar 324 with ar%@in@ s coneredosetaryictepeaicdnthird rotatdeingdn
pul'ley 328a is fixed mount ed on the spline bearing 327, a belt
329a i s extended m%%eﬁ“i!hbeﬁr?b% the firsp robgtionalafBeaddrive pull ey

321b flxedlg/ nount ed on drive shaft 321a of the drive notor 321.
Ther ef or e, theds ot%r’&}e'%‘h%‘ﬁt fapra; %1?%+?%cFF?aF’B?ﬁPe6°59rfil’ré‘9duti°\/e

Chutk2t0 5 ¢ot it P orrdeRla; B OFied 2edlfonal speet’TR SHC R "
range of from 350 to 650 rpm, the second rotational
speed is in the range of from 700 to 1300 rpm and the |
third rotational speed is in the_range_ of from 14 to

10 26 rpm. | ' | |

| 25. A method and apparatus for cleaning treatment,

substantially as hereinbefore described with reference

to the accompanying drawings.

//



25 rotary shaft 322. A cylinder not shown is disposed at . a

| ower portion of the rotary shaft 322,%the" rotary shaft 322 'is
connected the vertical shift cylinder 323

59 with a vacuum seal ‘section 330 I Eng therebetmeen in

the cylinder and the rotary shaft 322 |s nmovabl e by the ' "drive of -
the vertical shift cylinder 323. The rotary cup 312 is nounted
on the top of a 5 connecting cylinder 331 fixed on a rotary outer

cyl i nder 326b which is in ABSTRAQIMIGR! THE (FESCLOSURE (FIG. pk0) pher al
surface of the stationary collar 324 with a . bearing 325 |lying

t her ebet ween and a bearMBTHEEP AND} APPARATUS FQR GLEANMING JTREATMEND”| S

di sposed between the bottom 10 312b of the rotary cup 312 and the spin
‘chuck 310 so t Aat apparpsusofoTl 2h taed trieats disn prienideRll0 the
rotatable relative to each other. The rotary cup 312 : I's rotated by
rotati on of the dRPPBRaPAF|eYMBYEEing ahvessel forg rﬁi"—‘?é’@lry-%mtté'@ﬂﬁr the

rotary outer cylinder 326b,
5 ment Iiquid’ flow1ng out or flylng out when the object’

is treated, cleaning means for cleaning an inner wall
surface of the Qessei'by supplying a'cleaning iiQuid
into the vessel, and a circulatibn system for recover-
ing a discharged liquid discharged from the vessel ﬁhen
10 the inner wall surface of the vessel is cleaned'by the
cleaning means and supplying the recovered liquid to

the cleaning means.
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15 and which is rotated by a conbination of the actions of t he
drive pulley 321b fixedly mounted on the drive :*%"" “notor 321, the belt
329b which is extended between the pul | eys 328b, 321b and the drive
nmotor 321. In this case, a dianeter of the driven pulley 328b is
set sanme 20 as a dianeter of another driven pulley 328a fixedly
nmounted of the rotary shaft 322 and a belt 329a and the : belt 329b -
are engaged around the sane drive. notor 321 and thereby the rotary
cup 312 and the spin chuck 310 are rotated at the sane speed of
rotation. Labylinth 25 - seal ing sectjggs (not shown) are formed in
gaps bet ween t he opposed faces of the stationary collar 324, the
rotary inner cylinder 326a and the stationary collar _

- 60 - 326b and invasion of dust into the rotary cup 312 is
prevented while the apparatus is in rotation treat- ment. It is
al so possible that the driven pull eys\328a, 328b have different

di aneters to achieve different *\\\ . o

A
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5 speeds of rotation. - The rotary cup 312 has a structure
that a tapered i nner side surface, in which an inner dianeter of

t he rotary cup 312 is decreased upwardly and that an air .
stream supplied froman air supply hole 334, which is 10 formed. in the
m ddl e portion of the cover 316 which is ~ sealed with the help of ‘a
packi ng 318 between the cover 316 and a opening 312a of the rotary
cup 312, flows on and along the rectifying plate 317 di sposed under
t he cover 316 and further along the tapered.inner surface 15

and i s discharged through an exhaust hol%4/1835 formed at pr oper
position on the | ower outer peripheral portion, ~ that is the outer
peri pheral surface of the |ower part of the side wall. Wth

provi sion of the air supply - hole 334 and exhaust hole 335 as

menti oned above, when 20 the rotary cup 312 is rotated, an air flow ng
into the treatnment room 320 fromthe air supply hole 334 is

di scharged t hrough the exhaust hole 335 and thereby it is prevented
that a pressure in the treatnent room is reduced to a value | ess
than a necessary negative 25 pressure and the cover 6 can be

rel eased fromthe rotary cup 312 to open it witho a required
| ar ge :
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force when the cover 316 is opened af ter conpl eti on of '
- 61 - _ a cleaning treatnent. On the other hand, a

ring |like passage 314a is - _ formed in the stationary cup 314, exhaust
hol es 336 -connected to an exhaust apparatus -not shown which hol es
5 336 are formed at proper positions (for exanple at four
posi tions along a periphery) on the outer peripheral ~surface and at
the sane tinme an exhaust path 337 341&di al | y di sposed is fornmed on .
t he upper portion of the inner periphery of the stationary cup 314,
the 10 exhaust path 337 belng comuni cated with the exhaust
ports 336.9 (see FIGng nd 1 Wgth t he exhaust ' pots 336 on the.
outer periphery of th ﬁ?londry C 314 and the exhaust path 337
on the upper porti he [/ nner periphery of the stationary cup
314, the. 15 ¢kKhaust path' muni cating with the exhaust ports
336, a nist wi@ch f{ows into t t gFi onary cup 314
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t hrough the exhaust ports 336 after flying away by a centrifugal
force in the treatnment room 20 when a rotation treatnent is carried
out is prevented to 20 flow up to the upper portion in the rotary cup
312 and di scharged through the exhaust ports 336. The
ring like path 314a is sectionally partitioned ' by an outer side
wal | 314b of the stationary cup 314 ~ which is erected froma bottom
thereof and an inner 25 side wal | 334pe of the stationary cup 314 which .
S depending froma ceiling thereof in a detouring manner

so that exhaust can be uniformy effected, drainage :

- 62 - : hol es 314e are forned on a bottom 314d between the

outer side wall 314b and itther sideldall 314c at a proper distance
al ong the peri phetrat—surfates—of—the - { de vnlls{él4b, 314c. A bent
portion 314g which is 5 dly 2 shapg of a crank is
provi ded as ; Re—i-axer—aar--H o\ O et deAEZ234c, which is

20

iad 44e



opposed to the lower portion of the rotary cup 312.in ~such a manner
that a open space is forned under the - bent portion 314g. Wth such
a bent portion 314g, a 10 stagnant air space can be created in the
streamof air fl owi ng dowhwardly when a resist coating treatnent is
conducted and thereby a resist which is sprayed away outwardly is
‘prevented from being carried back upwardly on an air stream 15
Wiile there is a need that the cover-316i§? _ rotated in a condition
that the cover 316 is fixed to 't he &Bening 312a of the rotary cup
312 when the rotary cup 312 is rotated, such a condition can be

pr oduced when fixed pins (not shown) protruding fromthe upper 20
surface of the rotary cup 312 and engagi ng hol es (not ' shown) whi ch
are formed on the cover 316 are respec- tively provided and the

fi xed pins and engagi ng hol es aigépkf?$quZ engaged to fix the

cover 316 and rotary . -cup 312 to_edch others_ A robot armnot shown

opens or 25 cl oses the cover. - As shawn in FGS. 17 and
nt égg$bquiises: a first

18, the apparatus for a clLedni
nozzl e 305,
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- 63 - which is inserted through a supply holes 334 forned in

the mddl e porti-on of the cover 316 with a gap, and - which jets
(supplies) a cleaning liquid, for exanple a t hi nner B on the upper
surface of the rectifying plate 5 317, - a second -nozzl e 306 nounted on
a bracket 319 fixed = on the rotary shaft 322 of the spin chuck 310,
whi ch - jets (supplies) a cleaning liquid, for exanple the

thinner B on the inner side surface of thgéﬂgtary cup: 312 and the
bottomthereof; and a third nozzle 307, . which is mount ed on a

hori zontal stripe 314f extending - inwardly fromthe bottom 314d of
the stationary cup 314, and which jets (supply) a cleaning |iquid,

for exanple Fa §%bnne omard a lower surface of the outer
peripheral portion é h ]f%yf 312, the inner 15 si de surface,
that is the iSd@r si mall 56¢ 56 stationary cup 314. The

first tothird %l g mng_-:i:::’ nozzl connected to :
thinner tanks \H SOk t _a thinn hEFapmty by a gas
NAYAY }ﬂ;r—— o I" . '\r
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pressure of N2 gas.

t he above nentioned first to third

treat nent and contains a
cont ai ns

sensor 377 to detect a concentration in the liquid of
A resist concentration in the ER tank
when the concentration exceeds a

370.

concentration sensor 377 and

pr edet er m ned val ue

a fresh liquidis supplied fromthe fre§

t he exi-sting |iquid.

recovered thinner Al. :
a fresh liquid. The ER tank 370 has a concentration

The thinner tank 370 is the ER 20

tank described in

appar atuses for acl eaning

25

The thinner tank 371

t he ER t ank

370 is neasured by the

4\qIQUId t ank

Wth such a constructlon

64 -
- 371 to dilute
the thinner B -

is jetted fromthe first cleaning nozzle 305 on t he rectifying 5
ally

plate 317 and the thinner B is then spraye _
outwardly by a centrifugal force of the rotating re¢tifying plate
317 to inpinge on the | ower surface(y_ 54 the cover 31¢, as shown with
(1) of FIG 19, so that a _ f' | J
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resist A attached on the |ower surface of the cover 16 10 can be

di ssol ved and renoved. . Second cl eani ng nozzles 306 conpri se,
as shown in "FI GS. 20A, 20B and 20C, the follow ng three kinds of
nozzl e body: a nozzle body 306A having a nozzle hole 306a whi ch
jets the thinner B.toward a | ower surface 15 of the peripheral portion
of the rectifying plate 317, - a nozzl e body 306B having a nozzle
hol e 306b which jets the thinner gyjgoward the inner side surface of
t he - rotary cup 312 and a nozzl e body 306C having a nozzle
hol e 306c which jet the thinner B toward the inner 20 portion of the
bottom of the rotary cup 3%afand t he second cl eani ng nozzl es 306
are di sposed at a proper angl e, 2hhat 3Bs aﬂeequi -angle of 120 _
degree, along a- perfiih the{rotaty cup 312. The thinner B is
jetted fromthe nozzle hol : respective
nozzl e bodi es 306A, gGB, g o)V - =-==- —ove ace of .the outer
peri phery of the rot g rectifying plate 317 (directions (2) of

12 | {5d
\c'f | ;_>§ |

FIGS. 19 and
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- 65 - 20A), toward the inner side surface of the rotary.

cup 312 directions (3) of FIGS. 19 and 20B) and toward .. the inner
portion of the bottomof the rotary cup 312 - (directions (4) of

FIGS. 19 and 20C) and can di-ssolve. 5 ‘and renove a resist attached on
respective parts of surfaces. The second nozzles 306 are only
required to ' have at |east three kinds of nozzle body 306A, 306 b,
306C and a plurality of sets of the thr%% %inds may be . di sposed at
a proper equi-angular position along a & peri phery of the rotary cup
312. As shown in FIGS. 21A and 21B, third nozzles 307

conprise the follow ng two kinds of nozzle body: a nozzl e body 307A
havi ng.a nozzle hole 307a, which jets the thinner B toward a | ower
surface of the outer 15- peri pheral portion of the rotary cup 312; and a
nozzl e body 307B having a nozzle hole 307b, which jets the

thinner B toward the inner sidewall 314c (in a.concrete manner, the
bent portion 314g) of the stationary cup 314 and the two kinds of
nozzl e body are di sposed along 20 a circul ar periphery of the rotary
cup 312 at a proper a
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angl e, for exanple an equi-angle of 180 degree, about the center.
.The thinner Bis jetted fromthe nozzle - hol es 307a, 307b of the
respective nozzl e bodi es 307A, : 307B toward a | ower surface of the
out er. peri pheral 25 portion of the rotary cup 312 (direction - (5) of
FIGS. 19 and 21A) and toward the inner sidewall 314f (in a concrete
manner, the bent portion 314g) of the

- 66 ' stationary cup 314 and t{gngby a resi st attached on
correspondi ng | ocati ons can be dissol ved ‘and renoved. ' It is only
required that the third nozzles 307 conprise . at least two kinds of
nozzl e body 307A, 307B and a 5 plurality of sets of the two kinds of
nozzl e body 207A, 307B may be disposed along a periphery of the
rotary cup 312. A mai edge renovi ng
mechani sm-302 ' conprises, as shown {n FIG 16: a noupting able 350
10 whi ch hol ds by suction a substigate G| bgja vacuum appa
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ratus not shown, four. renbving nozzles 351 as first: o cl eani ng supple

means, which jets a cleaning liquid, for exanple a resist thinner,
on both surfaces of the edge potlon of the four sides of the
substrate G held 15 by the nounting table 350. - A renDV|ng
nozzle 351 is mounted on a sliding - menber 354 which is free to _
slide on-a guide rail 353 - which is provided extending in one of X
and 'Y - directions of FIG 16. Thalglé ding nenber 354 is 20
constructed with a wire, a chain and a ball screw and - a novi ng
mechani sm (not shown) using a stepping notor and an air cylinder
and the |ike. A sensor which detects an adjacent position of a
renovi ng nozzle 351 is provided so that adjacent renoving nozzles
351 do 25 not c ' j el ' det ect s one

of the adj aceniRoTARYI N9 Eozzles 35) appro ChES'tO t he ot her and
transmts adetcm;lng signal 1 @trol '
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section not shown. The :drive of the noving mechani sm : is stopped by
‘a control signal fromthe control section . - - and thereby interference
or collision between the adj acent .renovi ng nozzl es 351 is avoi ded.
5 Next a cleaning action by the apparatus for a - cl eani ng
treatnent 304 will be described. A resist . - coating is conducted on a
substrate G by the coating mechani sm.301, thereafter the cover 316
i's-opened, the spin chuck 310 i19/88i fted upward and the substrate G
is 10 t aken out by a transport arn1not shown.  Then the cover

316 is closed, the spin chuck 310, the rotaiy cup 312 and t he cover
316 are t09ether rotated (for exanple, at a speed of rotation in
the range of from 350 to 630 rpn) and at the same tine the first
cl eaning nozzle 15 305 already inserted in the supply hol e 334 (for
air ' supply) with a.gap jets the thinner B on the central _
portion of the upper surface of the rotating rectifying pl ate 317.
In such a situation, the thinner Bjetted on the upper surface of
the rectifying plate 317 is 20 sprayed away outwardly by a centrifugal
force to i npinge on a lower surface of the outer per.ipheral

potion of the cover 316 and dissolve and renove a Y

I

303 354 35\3- . 35? 351

304




resi st A attached on the |ower surface of the outer . peripheral
portion of the cover 316 (see FIG 18 and 25 (1) of FIG 19).

Then the spin chuck 310 and the rotary cup 312 are - _ rot ated at a

hi gher speed of rotation (for exanple, in :

- 68 - the range of 700 to 1300 rpm and at ‘the sanme tine the
thinner Bis jetted fromthe nozzl e bodi es 306A 306B of 'the second
cl eani ng_ nozzl es 306 toward .a | awer . 13/16ur f ace of the outer peripheral
portion of the 5 rectifying plate 317 and the inner side surface of
the - rotary cup 312. The thinner inpinges on the | ower"

surface of the outer perlpheral portion of the - . rectifying plate 317
and the inner side surface of the _ rotary cup 312 to dissolve and
remove the resist A (see 10 FIG 18 and (2) and (3) of FIG 19). At
the same tine ~when gl eani ng @ the | ower surface of the outer
peripheral portion of the ggzct{&ﬁyiﬁgml-ate 317 and the
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I nner side surface of thhe rotary cup 312, the thinner B - s jetted
fromthe nozzl e bodies 307A, 307B of the 15 - third cleaning nozzles 307
tpward. a | ower surface of - the outer peripheral portion of the
rotary cup 312 and- ~ the inner side surface, that is sidewall 314f
(ina - concrete manner, the bent portion 314g) of ‘the _ : :
stationary cup 314 to dissolve and renove the resist A 20  attached on
the lower surface of the outer periphergd/ie ~portion of the rotary cup
312 and the i nner sidewall : 314f (in a concrete nmanner, the bent
portion 314g) (see FIG 18 and (5) and (6) of FIG 19)

The spih chuck 310-and the rotary cup 312 are then 25 . rotated at a _
| ower speed of rotation (for exanple, in t he range(gf 14 to 26 rpm
and at the sane tinme the _ nozzle body 3060 of . the segtond cleanlng
nozzle 306 jets the

thinner B on the bbttontsurface of the rotary cup ' I?TZ <%hq thlnner
jetted on the bottom surface of the - /—\ _
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rotary cup 312 is noved on-the botton1surface of the ' rotary cup
toward the outer periphery by a centrifugal 5 force to dissolve and
renmove the resist A attached on . the bottom surface (see FIG 18 and
(4) of FIG 19), _ and further dissolve and renpve the resist A
‘attached © .in the exhaust hole 335 when it is discharged through

t he exhaust hole 335. 10 - - In the above enbodiment, while a

cl eani ng- ' ‘treat ment has been described in the case mhere t he.
cleaning treatnent is conducted in the fé8P/¥wing order: =~ cleaning
the | ower surface of the outer peripheral ' portion of the cover 316
((1) of FIG._19) -> cleanlng of 15 - the lower surface of the rectifying
pl ate 317, the i nner side surface of the rotary cup 312, the | ower
surface of the outer portion of -the rotary cup 312 and the-'

i nnersi dewal |- 314f (in a concrete manner, the bent ' portion

3149) (see (2), (3), (5), (6) of FIG 19)_-> 20 - cl eaning the bottom
surface of the rotary cup 312 and ..~ the exhaust hole 335 (see (4) of
FIG 19), the order : of the steps of cleaning is not limited to the
above - order, but-orders-can .be arbitrarily selected. Besides,

tlnlng of the steps of cleanlng IS also arbltrarlly :

?2_ #oA 36 B
VAP ./ Z 73

(1)
SN

& %\(2) 37

(3)

7

 314C—

AN NI AN

FI16 19



25 sel.ected; for exanpl e, after each time when a resi st - coating

on a predeterm ned nunber of substrates such as - | one | ot of
substrates is finished, a cleaning treatnent _ :

- 70 - : can be regul arly conduct ed. : In the above
enbodi nents, while descriptions is - limted to the cases where an
appar atus and net hod ' for a cleaning treatment of the present
inventionis 5 applied to a coatlng :HParatus for a LCD substrate,
the apparatus and nethod can be applied €8/ different appar at us
other than the coating apparatus, for exanple =~ = a devel oping
apparatus in-a simlar manner and to a cup cleaning i'n a coating
apparatus, a devel opi ng apparatus 10 - and the |like for .an object other
than a LCD substrate, for exanpl e a seni conduct or waf er. :

Addi tional advantages and #0@0fi cg+i306A (S06) readi |y occur to those
skilled in'the art. Therefo(e ¢7k1 ~ the |nvent|on |n |ts broader aspects
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15  the specific details and repri'és"er'\.t ati'veq@?(r?)l;‘o‘> 5HPs

and described herein. Accordingly,. various I ficat QE

. made wi thout departing fromthe spirit of scope of t
i nventive concept as . defined by the appended cl ainms gnd their, '
equi val ent s. _ - 41 - : 'ﬂlg JUN 2600
d ai ns 1. A nethod of perform ng cleaning treatneri jof
phot ol i t hogr aphi ¢ apparatus having a cup, in which a prpcess solution

Is supplied to a substrate 5 surrounded by the cup and a s
bl own from a cl edndhd bbezgtasswanbstiete G wiithneecmuityce of the cup so

as to dissolve and renove foreign matter attached to t he inner
surface of the cup, cohfrEBPWY &ReF3Gep§ of 2 removing nozzl® Slsupl yi ng a
process solution to the substrate and recovering the ~process sol ution

removed from the GemStructed of : an upppr bepiegntad sk&iPoSbanwhicdm t he
recovered solution and tenporaril aring the separated salvent; and

(c) supplying t HEPYRRHoF iP9P§Fg§BHf§SF3éﬁttPS PREiphgrads PRELica of
as to permg the solvent Lo e plopn Lromthg gLeerhnonagarhg hauand Lhe
- shape like a Greek II in section comprising a lower
horizontal strip 56b protfuding outwardly of the upper
“ horizontal piece 56a. In the upper horizontal piece
o and lower horizontal strip 56b of the jetting head 56,
10 thinner supply path 56c for remoVing a resist on
the front surface and‘a thinner supply path 56d for
removing a resist on the-ﬁear surface. A pluraiity
of nozzle holes 5la for cleaning the front surface
and a plurality of nozzle'holes 56b are respectively
15 connected to the thinner supply paths 56c and 56b.
In a vertical portion.56e of the jetting head 56, a
discharged liquid path 56f, which is connected with a
recovering pipe 60 lqter described, is disposed along
a central line C. The'opening 56g near the side of a
20 substrate edge portion of the discharggd liquid path
56f is formed in a shape ha&ing a taper and in such a
manner that a diameter of the discharged liquid path
56f increases in width toward the opening.
As shown in Fig. 9A, a plurality of nozzle holes 51a are arranged
25 at a proper distance on a line perpendicular to the
central line C of a removing nozzle 51. In this case,

the nozzle holes 5la are disposed at positions other

N F o348+
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surface of the cup to renove the foreign matter attached to the inner

surface of 15 the cup. 2. The met hod according to claim1,

. wherein the process solution is recovered fromthe cup in said step
(a), and a fresh solvent is replenished il said step (b). 20
3. The nethod according to claim1, wherein the solvént for renoving a
coating filmand the dissolved materi al Gkaémsenoved fromthe peripheral
portion of the substrate.
72 4. An apparatus arranged to perform cl eaning treatnent of

phot ol i t hogr aphi c apparatus, in which a substrate process solution is

Frrom - cl eani g ngs panod A eRHAEHIEAIRY eaBnapRSRSRONE 7. 2T

froma cl eani ng nozzle ein sur p so as to

di ssol ve and renove f.oreign matter,. t ache 0 _t.he inner, surf of the
cup, conpri sigRparatus havin ac“Q'F\‘P’EPﬁrﬂﬁ cggﬁégwgﬁpéﬁg'r'@'%tﬂp? ?Fﬁ%? ©

| t t th bst te; i f i .
excess sobverRUrRidlen Y thecuin syl aisolvent is blownFotcleaning nozzle towatd the

inner surface of the cup so as to dissolve and remove foreign matter attached to

the inner surface of the cup, comprising the steps of:

(a) supplying a process solution to the substrate and recovering the
process solution removed from the substrate;

10 (b) separating the solvent from the recovered solution and temporarily

storing the separated solvent; and

(c)  supplying the temporarily stored solvent to the process nozzle so
as to permit the solvent to be bI;)wn from the cleaning nozzle toward the inner
surface of the cup to remove the foreign matter attached to the inner éurface of

15 - the cup.

2. The method according to claim 1, wherein the process solution is
recovered from the cup in said step (a), and a fresh solvent is replenished in
said step (b).

20 |
3. | The method according fo claim 1, wherein the-solvent for removing a

coating film and the dissolved material are removed from the peripheral portion-

of the substrate. ' . ml’g%
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das-liqui.d separating neans for separating the gaseous conponent from 10
the recovered solvent for renoving said gaseous conponent; a
sol vent storing section for storing the solvent separated by said gas-
l'iquid separating nmeans; and 74 second nozzl e nechani sm for
supplying the solvent in the sol vent storing section into the cup.

15 5. 4. The ppapparatis acangel togpérforo eleaning tréatment ofai d first nozzle
mechani sm conprises a plurality of solvent discharge ports for

bl owi ng the $abydiogiaphiédpparatus, i \WERhRPSbsHRe prodedsisofutidnassupplied ke
peri pher al p?rtlﬁgn o@g?he spupbstraie at whi c? t he bl owmn sol vgﬁt

2ccorai ng to cnfbEle Siffelihdch BRI AR 2 sointis biowh from HEleBRRR i te

covery pipe I's op

~vicinity of the I pheral porti of the : :

3T MO oeREsinget st o un st S 3 A58 G anduremaye forelan mater

- repl eni shi ng sol vent supply nmechani sm for reﬁ)l eni shing a fresh sol vent
to said sé6l vattached to figinnes sudace ngﬂ e cup, comprising:

a first nozzle mechanism for supplying a solvent to the substrate;
a recovery pipe for recovering an excess solvent used for cleaning the
substrate;
gas-liquid separating means for separating the gaseous component from
10 the recovered solvent for removing said gaseous component;
a solvent storing section for storing the solvent separated by said gas-.
liquid separating means; and
a second nozzle mechanism for supplying the solvent in the solvent
storing section into the cup. |
15
5. The apparatus according to claim 4, wherein said first nozzle mechanism
comprises a plurality of solvent dis_charge..ports for blowing the solvent against
those portions of both surfaces in the peripheral portion of the substrate at
which the blown solvent streams do not interfere with each other.
20
.6. The apparatus according to claim 4, wherein said recovery pipe is open

in the vicinity of the peripheral portion of the substrate.



73
7. The apparatus according to claim 4, further comprising a replenishing

solvent supply mechanism for replenishing a fresh solvent to said solvent

storing section.
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ABSTRACT OF THE DISCLOSURE (FIG. 10)
WMETHOD AND APPARATUS FOR CLEANING TREATMENT”

An apparatus for a treatment is provided, the

‘apparatus comprising a vessel for recovering a treat-

ment liquid flowing out or flying out when the object
is treated, cleaning means for cleaning an inner wall
surface of the vessel by supplying a cleaning liquid
into the vessel, and a circulation system for recover-
ing a discharged liquid.diséharged from the vessel when
the inner wall surface of the vessel is cleaned by the
cleaning means and supplying the recovered liquid to

the cleaning means.



