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TITLE OF THE INVENTION
METHOD AND APPARATUS FOR CLEANING TREATMENT
BACKGROUND OF THE INVENTION

The present invention relates to a method and

- apparatus for a cleaning treatment in a system, in

which, for example, substrates used for e liquid

crystal dispiay (hereafter referred to as LCD) and

~ a semiconductor device are treated.

Recently, it has become an urgent need in

- apparatuses 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.'

 In a resist coater generally used in a fabrication

" process of LCD, treatments of resist coating and

cleaning are given on a glass substrate (an object to

be.treated), and there are two kinds of resist coater,

which are of types of spin-coating and spray-coating.

A resist coater of a 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
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
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disposed outside the substrate in é'mahner doubly

surrounding the substrate, wherein the rotary cup is .

- inside the stationary cup and the rdtary cup receives

the resist liquid or a thinner flowing out or flying

out from the substraté.

In such a resist coater, a glass substrate is

.mounted on a spin chuck which is free to be shiftable

vertically while being free to be rotétable and a
resist liquid is supplied'to the middle portion of the
substrate drop_by drop while rotating the substrate to

form a uniform resist film by a centrifugal force. 1In

" the case, a 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

height of the spin chuck 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 and a waste liquid is

received by the drainage cup to be discharged. As a

cleaning liquid, a solvent 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
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
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it is accumulated to some extent.

In the drainage cup, since a thlnner constantly
including a resist ingredient is fed, the resist
ingredient is piled uplas'a deposit on the inner wall
of the cup in a adhered manner. When the resist
ingredient is adhered and'piled up to some extent,
clogglng w1ll be caused, the inner wall of the dralnage
cup has been conventlonally cleaned at an “interval and

the depOSlt has been separated off. Such a situation

‘is also applied to the case of the rotary cup Wthh

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'nsed for cleaning_the inside
of the cup.dispoeed in the cup in order to remove the

deposit inside the cup and therefore a lot of the

thinner is required.

‘As described above, there has been a problem in a
conventional resist coater, which is an apparatus for a

coating treatment} that contamination 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.

'_Besides;fa used cleaning liqﬁid cannot be used in
a cleaning treatment of a glass substrate to be cleaned :

and therefore the used cleaning liquidiis wasted as
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a waste liquid, which.has'been another cause to
increase a running ¢ost;'

While application of.a_resist liguid on the
surface of an object to be treéted such as a LCD.
substrate has been effected by a spin coating method,
Ih the case, since a LCD substrate has a rectangular
shape, which causes a turbulent flow in-the air by
rotétion, there arisés a problem that uniformity 6f
a thickness of a resist film cannot be maintained.

For such a feason, conventionally a surrounding

space above, under and 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 plate is disposed above the LCD substrate

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,

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 the rotary cup from

- 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,
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a resist solution is sprayed outwardly By an centrifu-
gal force and therefore a resist is adhered on the

inner side and the bottom of the rotary cup, back

-surface of the covered cup, and the lower surface of

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
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
It is an 6bject of the present invention to

provide a method and apparatus for a cleaning treatment,

~in which a cleaning liquid to be used for cleaning a

treated object is effectively usedf

It is a second object of the present invention
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.

It is a fou:th object_of the present invention to

provide an apparatus for a treatment in which a running

cost of the whole apparatus can be reduced.
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The fourth object of the preéent invention is to
providé a method and apparatus for a cleaning treatment

in which a coating liquid, such as a resist, adhered on

- a rotary cup and a stationary cup of a coating mecha-

nism is removed to improve a yield.
In order to achieve the abbve mentioned objects,
a method for a cleaning treatment of the present

invention has a feature that the method comprises the

- steps of: cleaning a treated object is cleaned with a

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.

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
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 recovered cleaning liquid is used for

cleaning.
An apparatus for a cleaning treatment of the

present invention comprises: first supply means for

supplying a cleaning liquid to an object treated;
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a recovering pipe for recovering a'cleaning liquid
already used for cleénihg of the objéct treated;
gas/liquid separation means for separating gas from
the recovered liquid by éeparatibn; a cleéning liQuid
storing section for storing the cleaning liqﬁid
separated by the gaé/liquid éeparation means; and
second cleaning liquid supply means for supplying the

cleaning liquid ih_the cleaning storing section to an

- object o be cleaned. |

In the appafatus for a cleaning treatment, it is

'-_ preferred that the apparatus for a cleaning treatment

further comprises second cleaning liquid supply méans.

‘In the same apparatus for a cleaning treatment of the

present invention, the first cleaning liquid supply
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
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
nozzle holes. That is, it is preferréﬁ that the nozzle

holes are located in the inside of the opening at the

outermost end of the waste liquid route wherein the end
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portion has a taper and the diameter of the opening is_

the maximum in the tapered end portion. Moreover, the

‘above mentioned cleaning liquid storing section can be

- preferably formed in such a manner that a cleaning

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

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,

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
apparatué for a cleaﬁing treatment, whereby a scale of
the apparatus can be smaller,'sincé the piping system
of the cleéning liquid is simpler.

A cieaning efficiency is further increased by
supplementing the storing section of the recovered
cleaning liquid with the fresh cleahing liquid and
using a liquid mixtﬁre of the supplementing cleaning

liquid and recovered cleaning liquid for cleaning the
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object to_be cleaned and a reliability of the apparatus
for a cleaning apparatus één be improved. With the
first cleaning supply means'héVing nozzle holes to jet
the Cleaning liquid towafd positions on both sﬁrface

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

cleaning step and which is supplied from the first

'cleaning liquid Supply means is recovered with a good

efficiency, lOés of the cleaning liqﬁid is avoided and
as a result a cleaning efficiency can be increased.

A second apparétus for a treaﬁment of the present
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

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 invention,

- since the discharged liquid from the vessel when the
_inner wall'surface of the vessel is cleaned by means

of the cleaning means is recovered by the circulating
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system and supplied. to the cleaning means.which'is used
for cleaning the inside of the vessel, the cleaning
liquid can be reused. Thereby, a usage volume of the
cleaning liquid is reduced and at the same time the
running cost of the ﬁhole apparatus can be reduced.

A third apparatus for a treatment of the present.

_'invention'is directed to an apparatus defined as the

second apparatus, wherein the circulating system
comprises: a fresh cleaning liquid storing section for
an unused cleaning liquid; a discharged'liquid storing

section for storing a discharged liquid discharged from

" the vessel; a cleaning liquid supply means for supply-

ing the discharged liquid stored in the discharged

liquid storing section and the unused cleaning liquid

stored in the_freshfcleaning liquid storing section,

- singly or in mixture, to the cleaning means.

In the third apparatué; since the discharged

_liquidIStored in the discharged liquid storing section

and the unused cleaning liquid stored in the fresh
cleaning liquid storing section, singly or in mixture,

are supplied to the cleaning means, no.difficulty

arises in cleaning a cup.

A fourth apparatus for a cleaning treatment of the

present invention is directed to an apparatus defined

as the second apparafus, wherein the dirculating system
comprises: a first discharged ligquid storing'section

for ‘storing a first discharged liquid collected .and
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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 vessel when the
inner wall surface of the vessel is cleaned; and a
cleaning liquid supply means for supplying the first

discharged liquid stored in the second discharged

- liquid storing section and the second discharged liquid.

stored in the second discharged liquid storing section,
singly or in mixture, to the cleaning means.

In the fourth apparatus, since the first dis-

charged liquid stored in the second diScharged liquid

storing section and the second discharged liquid stored
in the second dlscharged liquid storlng section, 51ngly

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

‘as the fourth'apparatus, wherein the cleaning liquid

supply means supplies, for supplement, an unused clean-

"-ing liquid for cleaning at least part of the object

already treated to at least one of the first discharge
liquid storing.section and the second discharge liquid

storing section and supplies the stored liquids stored

“in the respective storing sections, single oxr in

mixture, to the cleaning means.
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In the fifth apparatus, since at least one of

the first and second discharged liquid sections are

- supplemented with the unused cleaning liquid, that

- is a fresh cleaning liquid, to dilute the discharged

liquids stored in the respective sections, and the

'; discharged liquids, singly or in mixture, are Supplied

to the cleaning means; thé once used cleaning liquid_
can be used.withoﬁﬁ'degrading a cleahing performance
of the used cleaﬁiﬁg liquid by ahy margin and the
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
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

liquid storing section for storing a second discharged

'liquid collected and.discharged to the vessel when the

inner wall surfaée of the vessel is cleaned; and a

' cleaning liquid supply means for supplying the unused

cleaning liquid stored in the fresh cleaning liquid

storing section to at least one Qf the first discharged

'liquid storing section and'the_second'discharged

storing section and supplying to the cleaning means.
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In the sixth apparatus, since the unused cleaning
liquid stored in the fresh cleaning liquid stbring

section is added as supplement to at”least one of the

- first and second discharged liquid sections and a

discharged liquid from the at least one discharged.

liquid storing section supplemented with the unused

'cleaning_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

‘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
directed to an apparatus defined as the second

apparatus, wherein the circulatihg 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

" collected 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 liquid collected and discharged to the
vessel when the inner wall surface of the vessel is
cleaned; and a cleaning liquid supply means for supply

the first'discharged'liquid stored in the first dis-

 charged liquid storing section, the second discharged
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liquid stored in the-éecond dischargéd liquid storing
section and the unused cleahing liquid stored in the
fresh cleaning liquid storing section, singly of in
mixture, to the cléaning means.

Iﬁ_the 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
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
seventﬁ apparatus for a cleaning treatment; wherein
the cleaning liquid supply.means comprises: détecting

means for detecting an amount of the cleaning liquid

-and discharged liquid stored in the respective storing

‘sections; control means for controlling intake amounts

of the cleaning liquid and discharged liquid based

~on the'respective_amounts detected by means of the

detecting means.

In the eight apparatus, since the amounts of

~ the cleaning liquid and discharged liquid stored in

the respéqtive storing sections are detected and the
control means controls amounts of the cleaning'liquid

and discharged liquid which are fetched from the
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respective storing sections based on the amounts of

the liquids detected by means of the detecting means,

the amounts of the respective liquids being supplied

- to sections of the apparatus can be optimized.

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
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 liguid, which is a used

'cleaning liquid, for the second jetting unit and the

unused cleaning liquid for the first jétting unit.

In the ninth apparatus, since the discharged
liquid, which is a ﬁsed cleaning liquid, and the
unused cleaning liquid.are respectively to the second
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
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
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wall surface of the vessel has an ethylene fluoride

based resin layer formed on the surface.
In the appa;atuses, since the ethylene fluoride

based resin layer is formed on the inner wall surface,’

the treatment liquid which flows out or flies out when

the_object is treated is less adhered.

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

ride based resin layer formed on an inner surface of a

- recovering path inside the vessel in which the

treatment liquid is recoverable.
In the eleventh apparatus, while part which is
covered with an ethylene fluoride layer isllimited,

adhesion of the treatment liquid is minimized,'sb_that,

"with a minimized usage'amouht of ethylene fluoride

‘based resin, an effect that the reduced_adhesion of

the treatment liQuid is achieved.
An aspect'of the present invention is directed
to an apparatus for a cleaning treatment of a cup

in a coating mechanism, comprising: a rotary cup with

‘a cover which is rotatable, and which encloses a

holding means for holding an object treated and the

'side and bottom portions of the object to be treated;

a stationary cup which encloses the side and bottom

portions of the covered iotary cup; and a rectifying

'plate,covering'the object treated at a position
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thereabove, which is mounted inside the covered rotary
cup, the apparatus comprising: a first nozzle for

supplying a cleaning liquid on the.rectifying plate by

" way of a supply hole bored in the middle of the cover

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
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
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 is bent outwardly and the bottom is

open and the cleaning liquid is supplied toward to the

- bent portion of the inner side surface of the station-

ary cup from thé 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
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
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encloses the side and bottom portions of the covered
rotary cup; and a rectifying plate covering the object

treated at a position thereabove, comprising the steps'

- of: supplying a cleaning liquid through the middle of

the cover of the covered rotary cup toward the rectify-
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

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
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 invention, it is also

- preferred that the cleaning liQuid is Stpplied_toward

the rectifying plate from the middle of the cover of

the covered rotaﬁy cup; while rotating the covered
rotary cup at a.fi;st'rotétionallspeed;'the cleaning
liquid is supplied toward the lower surfacelOf the
outer peripheral portion of the rectifying plate and
the inner side surface.of the covered rotary cup,.while
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



10

15

20

25

- 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 may be set

" in such a manner that, for example, the first rota-

tional speed is in the 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
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
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

plate to remove a coating liquid adhered on 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 the bottom surface of the stationary cup

is removed by the 61eaning liquid'directly supplied
thereto.

Besides, the coating liquid adhered on a lower
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surface of the outer peripheral portion of the rotary

cup and the inner side surface of the stationary cup

can be removed by supplying the cleaning liquid thereon.

In this case, the lower part of the inner side surface
of the stationary cup can be formed in such-é manner
that the inner sidé”surface.of the stétionary cup is
bent outwardly and therebf_there can be produced a
stagnant space of;an_air stream flowing a'gap'between
the rotary cup énd_stétioﬁary_éup, so that the coating
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 rémoved by
supplying the cleaning liquid from the third nozzle

toward the bent portion of the inner side surface of

the stationary cup.

When the cleaning liquid is supplied toward the
rectifying plate frém the middle of the cover of the
covered rotary cup, while rbtatihg the covered'rotary
cup.ét'the first fotational speed, for exampie-in the
range of 350 to 650 rpm, the cleaning liqﬁid is.forced
impinge on a lower surface_df'the outer peribhe:al
portion of the cover.by én éentrifugal fofce causéd by
a rotation of the rectifying plate'which rotates

together with the rotarj cup and thereby the coating

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
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rectifying plate and the innef side aurface of the
covered rotary cup while roﬁating the covered rotary |
cup at a rotational speed, for example in the range of
700 to 1300 rpm, the cleaning liquid can be supplied
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.
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.

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-
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,
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



_the invention.
FIG..l is a perspective view showing a construc-
tion of a LCD substrate treatment system according to
- an embodiment of'the present invention; |
5 FIG. 2 is a view showing a structure of a resist
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;
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FIG. 11 is a view showing an example of modifica-
tibn of the vessel.

' FIG. 12 is a view shoWing another example of

modification of the vessel;

FIG. 13 is a view showing still another example

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 épparatus for
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.
the fourth apparatus of the present invention;
FIG. 18 is an énlarged 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;

FIGS.  20A, 20B and 20C are schematic sectional

views showing different kinds of a second cleaning

nozzle; and
- FIGS. 21A andIZiB are échematic sectionél views
showing different kinds of a third cieaning nozzle.'
DETAILED DESCRIPTION OF THE INVENTION |
* Embodiments of the present invention will be in

detail in reference to the attached drawings.
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FIG. 1 is a view showing a construction of a
coating/developing system for a LCD substrate. (here-
after referred to as LCD subStrate treatment system)
according to a first;embodiment of the present
invention. | |

| As shown in the figure, the FCD substrate
treatment system comprises: a'loading.section 90 in
which an object to be treated, for example a rectan-
gular LCD glass substrate G (hereinafter referred to
glass substrate_G) is transported in or out, a first
treatment section 91 in which the glass substrate G
is treated, a second treatment section 92 whlch is

connected with the flrst treatment section 91 with

an intermediate section 93 lying therebetween and a

AN

transfer section 94 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 mounted on.the
cassette stage 98, a plurality of untreated glass
substrates G are accommodated in the cassette 97.

A pincette 99 for transporting in or transporting out

unused glass substrates_is.disPOSed in the loading:

section 99.
The first treatment seCtion'Ql_comprises:'a brush
cleaning apparatus 120, a jet water cleaning apparatus

130, an. adhe51on treatment apparatus 105, a coollng
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treatment apparatus 106, a pair of resist coating/
reﬁoving apparatuses 107,=108. In the central passage

in the first treatment section 91, 80a is disposed in

* a manner that it is free to run or stop.

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;
In the second treaﬁmenf.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
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 coating/

removing apparatuses 107, 108 comprises: a coating

"mechanism 1 for coating the surface'bf a glass sub-

strate G 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
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
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mechanisms 1 and 2 are contained in the same atmosphere.
as one body; a cleaning treatment apparatus 4 as a
circulating system in which the cleaning:liquid used in
the edge removing mechanism 2, for example a thinner
ﬁhich is a solvent for a resist liquid, is reco&ered
and the thinner is clrculated for cup cleaning in the

coating mechanism 1"and a transportation mechanism 3

- for transportlng the glass substrate G already coated

with the resist by the coating mechanism 1 to the edge
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 that the sliding member 54 is free to slide.

A sliding member 54 comprises: a wire; a chain; a belt;
a ball'screw; and an moving mechansm using a stepping
motor and an air cylinder and is constructed so that

it can be freely movable in an X or Y direction. Each

- slide member 54 is mounted with a resist removing

nozzle 51 which is a:constituent of the edge removing

mechanism 2. Moreover, in the vicinity of each of

.cross sections of guide ralls 53 there is located a

sensor 55 whlch detects an adjacent pOSltlon of a
resist removing nozzle 51 so that adjacent resist
removing nozzles 51 are not mutually interfere, that
is do not collide with each other, With this sensor,

it is detected that the adjacent removing nozzle 51
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approaches to another resist removing nozzle 51, which
detecting signal is transmitted to a control section,

which is later deécribed, and driving of the moving

" mechanism is stopped by a'control signal from the

control section, so that adjacent resist removing
nozzles 51 are preQented ﬁrom an interference, that
is collision therebetween.

As shown in FIGS. 2 and 3, the coéting mechanism 1

mainly comprises: a spin chuck 10, which is rotatable

in a horizontal plane (6 direction), and on which a

glass substrate G is vacuum-chucked by'a vacuum
apparatus not shown; a rotary cup 12 having a éylin-
drical form with a ceiling and bottom with respective
openings, which further comprises a treatment room 20
which encloses the upper portion of the spin chuck 10
and its outer periphéfal'po:tion; a cover 16 which is
freely mounted/demountéd 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
disposed in a surrounding manner outside the rotary
cup 12. The drainage cup'i4 is to receive and collect
a Wasté.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
cleaning liquid. |

The spin chuck 10 is freely rotatable in a

horizontal plane about a rotary shaft 22 by rotation



10

15

20

- 25

- 28 -

of the shaft 22 which is driven.by a drive motor 21
disposed in a lower position and besides shiftable in

vertical directions by the rotary shaft 22 which is

- connected to a vertical shift cylinder 23, and driven

. by the vertical shift éylinder 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
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
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 22 is connected
to the vertical shift cylinder 23'through a Qacuum 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
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
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on the ocuter peripheral surface of the stationary
collar 24.The rotary cup 12 and.the spin chuck 10 are

rotatable relative to each other with a bearing 32

" having a sealing function.between the bottom 12b of

the rotary cup 12 and the lower surface of the spin
chuck 10. The driving'from 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
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%
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

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.

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
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because an air stream supplied from an air supply port

34 which is bored in the middle portion of the cover 16,

when the rotary cup is workihg, flows on and along the

“rectifying plate 33, which is arranged under the cover

16, further flows downwardly along the tapered side
wall and then is discharged from the exhaust port 35
which are disposed at proper positions in the lower

peripheral portion, that is on the lower portion of the

a side wall.

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
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.

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
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
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wall of the drainage cup 14, the exhaust passages 37
being communicated with the exhaust ports 36 (see
FIG. 3). '

In such a manner, since the exhaust ports 36 are

provided on the outer side ﬁall of the drainage cup 14

~and the 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
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
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 besides drainage holes l4e are
formed on the bottom'between the walls 14b and l4a in
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
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
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éngaged with each other so as to keep the cover 16 and
rotary cup 12 fixed to each other.:
When the cover 16 is opened or'closed, as shown

with fictitious lines in FIG. 3, a robot arm 40 is

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
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
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
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 the treatment room

20. There are mounted a thihner_supply nozzle 15c as a

second jet section on the horizontal strip 14f of the

bottom of the drainage cup 14 extending under and along

- the rotary cup 12 for jetting (supplying) a thinner

‘toward the lower part of the outer side surface of the
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rotary cup 12 and the inner side wall l4c of the

' drainage cup 14. A thinner supply nozzle 1l5a as a

second jet section is mounted on the wall 1l4c of the
drainage cup 14 for jetting a cleaninghliquid,.for
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
side ef the wall 14c and the inner side of the wall.l4b.
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.
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.

As shown in FIG. 5, surfaces in the treatment
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
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
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like passage_14a of_the'drainage cup 14 (both surfaces
of each of walls 14b, 1l4c, the inner surface of the

bottom 14d and the inner surface of the draihage’l4e

"and the like) are coated with a film of a thickness

about 60 um made of such a coating material as ethylene
fluoride based resin, for example

polytetrafluoroethyléne (PTFE) .



Table 1

No. of

Contact Angle (°)

Adhesion Test of

Material - .. . .
Example | (coating) Pure Water Resist TFP-G?Q (15CP) | Resist (Film
- PGMEA ' Thickness um)
@ 49.4 @ @ Resist
1 SUS 304 17.0 Adhered
_ Adrasive : :
_ (22.8 +22.6) (7.1 pm)
| sus 304 ® 103.5 (@ @
2 Affixed Teflon 55.6 4 to 5 Particles
Tape (51.7 +51.8) - Adhered (=)
. | ® 88.6 ® D |
3 PFA 55.0 4 to 5 Particles
| (44.9 +43.7) Adhered (-)
| @ 99.7 ® | ®
4 PTFE 58.7 11 Particles
| (50.3 +49.4) Adhered (-) -
SUS 304 ® 101.8 ® )
5 PTFE + PFA _ : 57.9 4 Particles
(100 um) 1 (50.4 +51.4) Adhered (-)

Continued

GE




Table 1

Contact Angle (°) .

Adhesion Test of

No. of |Material . L - .
Example | (coating) pure Water Resist TFP-670 | Resist (Film Thick-
(15CP) PGMEA |ness um)
5 SUS 304 PTFE @ 125.3 ) ® 4 to 5 Parti-
(60 um) (63.1 + 62.3) 60.4 - cles Adhered (-)
; SUS 304 Tough Coat |@ 121.3 ® " |®@ 50 to 60 Parti-
' (40 um) o (60.3 +61.3) : 59.6 . . cles Adhered (-)
g |SUS 304 6F (FEP) ® 112 @ @ 3 Particles
E (250 um) (54.7 + 57.3) | 59.2 - Adhered
g ~ |SUS 304 @ 80.4 @ ® Resist Adhered
2F(60 um) (40.4 + 40.4) 22.6 (4.7 um)
10 SuUs 304 @ 77.0 ® | @ Resist Adhered
Silicone(60 um) (38.3 + 38.7) 37.6 (6 um) -
11 Aluminum-tpughram @ 109.1 O '.'. " |® Resist Adhered
(30 um) (54.3 + 54.8)  61.1 (8.1 um)
12' Aluminum electroless |@ 72 | @ @® Resist Adhered
Ni plating 25.4 (5.3 um)

(35.8 +36.2)

Continued
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Table 1

Magic Ink Stain Chemical Resistance
| ©: well wiped Deve-| Residue _ Coating
No. of off = |PEGMEA |loper|Nozzle |MEK |OKk73 [Hard- Particle.
|Exampli 0. wiped off |9/17 |9/12 |9/12 9/12 |9/12 (ness |Size
A: trace left |START |START|START | START|START| (¥/dn2) |
X: not erased '
X @) O 0. 0 O |-- -
@ © - - - — | e |-- -
®. | : less
3 © O | O | O | O | O |than| =--
' 3H
@ less
4 o O O O O O |than -
3H
o &) less
5 ® o) O O O | O |than | 410
| | | 3m
C) less
6 A O O O O O |than 240
' ' 3H

Continued

LE




Table 1

Magic Ink Stain

Chemical Resistancé

©: well wiped - Deve-| Residue Coating
No. of - off " | PEGMEA | loper | Nozzle |MER |ok73 |Hard-|Particlel
Exampli O: wiped off |9/17 |9/12 |9/12 9/12 |9/12 |ness |Size
A: trace left |START |START|START | START| START (¥/dm?)
| X: not erased '
_ : less .
7 |1® X e @) e @) O |than 240
. . - _
' _ less
8 |® A O O 0 O O . |than 570
g | o _
. |® 9/17 9/17 | - |
9 ® | 0 O @) 4H 240
X X X
' " lless
9/21 9/17 9/17 | 9/17 | :
10 X than | 240
X X X X X :
_ . ' 34
- 9/13 | - |
11 © o | O o | O SH 300
X X -
® . 9/13 ' '
12 . « @) 9 @) @) O | sH 150

8¢
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Table 1 shows results of an adhesion test (contact
angle), resist attachment test, a wipe-off test (magic
ink stain), a chemical resistance test and a hardness

test conducted on examples of combinations of plate

~materials and coating_materials (Exampleé 1 to 12) and

the table includeé prices'corresponding'to respective
test results. As can'be.seen from the results of.the
table, the best combination of a plate material and

a coating material is that.of Examplé 6.

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
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
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 than the example 6.
That'is, it has beeﬁ confirmed that the cases where
inner wall surfaces of ﬁhe treatment::oom'zo and the

ring like passage 14 are coated with an ethylehe
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'resin_has a small amount of residual resist on coated

portions and show better-fesults.

The edge removing mechanism 5 shown in FIG. 2
comprises: a mounting table 50 for vacuum-holding a
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
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
0il 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 hole 50a; and a top

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
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
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hold the glass substrate G with security.
As shown in FIG. 9A, a removing nozzle 51 is

constructed of : an upper horizontal strip 56a which

.'covers the upper surface of the peripheral portion of

the glass substrate G; and a jetting head 56 having the

‘shape like a Greek Il in sectidn comprising a lower

horizontal strip 56b protruding outwardly of the upper

hqrizdntal piece 56a. In the upper horizontal piece

" and lower horizontal strip 56b of the jetting head 56,

thinner supply path 56c for_removing a resist on
the front surface ahd a thinner sﬁpply 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
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 opening SGg near the side of a
substrate edge portion of the diecharged liquid path
56f is formed in a shape having a taper and in such a

manner that a dlameter of the discharged 11qu1d path

56f increases in w1dth toward the opening.

A plurality of nozzle holes 5la are arranged
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

This Sheet Has Been Replaced TH_&SSHEET HAS BEEN
[T -
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than the central line C and inside of the expanding
tapered opening 56g of the discharged liquid path 56f.

On the other hand, as_shown in FIG. 9B, a plural-

ity of nozzle holes 51b are arranged on a straight line

opposed to the nqzzle holes 5la at positions with a

proper distance therebetween in such a manner that the

nozzle holes 51la 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
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
as non—uniformiﬁy of a film thickness of the resist

film, it is to prevent such a wrong_influence. Besides,

with the expanding tapered opening 56g inside which

the nozzle holes 5l1a and 51b are disposed, thinners

fed or supplied from the nozzle holes 5la and 51b can

~be recovered into the éovering'pipe 60 through the

discharged liquid.56f with a good efficiency without
a thinner sprayed away'outwardly.
As shown in FIG. 10, the apparatué-for a cleaning

treatment 4 comprises: a recovering pipe 60 recovering

‘a thinner jetted toward both surfaces of a glass

substrate G already having a resist £ilm formed by a

resist'removihg_nozzles_Sl'through a discharged 1iqﬁid
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path S56f of resist'removing nozzles 51; a suction
mechanism 61 connected wirh the recovering pipe 60 with
a selector valve 75 in the way therebetween; a mist
tap'62-as'a gas/liﬁuid-separation means for effecting
gesfliquid separation from a mixture oﬁ_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 seetion for
storing a thinner Al, which is already used, and

which is separated from the ﬁist'trap.ﬁz;'a valve 64a

connected to the ER tank 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
used thinner Al (for a recycle use) to thinner supply
nozzles 15a to 15c with the valve 64 interposing
therebetween from the ER tank 70; a fresh liquid supply
pipe 66 supplying the used thinner A0l te removing
nozzles 51 from the fresh liquid tank 71; a DR tank as

a second discharged liquid storing section storing a

- thinner A2 (a discharged liquid) which is already used

(a recycle use) and which is discharged from drainage,
holes l4e; a supplemental supply pipe 63b supplementing

with the unused thinner A0 (a fresh liquid) from the

-fresh-tank 71 with a_connectiOn-between the DR tank 72

and the valve 64&;-a-va1ve.64c interposed between the

DR tank and the thinner re-supply pipe 65; a liquid
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level sensor 74 installed in the tanks 70, 71, 72
detecting the liquid level of the thinner stored in the

respective tanks; and a control section 68 in such a

- manner that valves 64a to 64c and the selector valve 75

are respective confrolled based on the information on
the.liquid levels detected by the liquid levél sensor
74, thereby intakes bf the thinner of the respective
tanks 70, 71, ahd_?? and further a moving mechanism not
shown is controlled based on the detecting information
in the sensor 55 detecting the position 6f 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
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 in#ide of the treatment room 20, the
inner and outef wail 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
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
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therein are decreased to a level more or less than

‘the predetermined'quantities and detected information

is transmitted to the control section 68 as a liquid
levél'detecting sigﬁal and degrees of opening of the
valves 64a to 64c are controlled based on the liquid
level detecting signal by the control section 68.
The control section 69 controls the selector valve 75
to discharge én’unuéed thinner at the beginning of
recovery (a_thinner wiih a resist of a relatively
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
is conducted on the thinners.#hiCh 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.
glass substrate G agcommodatéd in a cassette 96.are

taken out by the take-in pincette of the-lbading.séc-

“tion 90, the glass substrate G is transferred to the

main arm 80 which moves on the transport path 102 of
the first treatment section 91, and transported into

the brush cleahing apparatus 120. The glass substrate

' G cleaned in this brush cleaning apparatus 120 is

subsequently cleaned by a high pressure jet water in
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the jet water cleaning apparatus 130. Thereafter,

the glass substrate G is.subjected to a process'in

. which the glass substrate G is made_hydrophobic in the

adhesion treatment apparatus 105, cooled by the cooling
treatment apparatus'106 and thereafter a resist film

is formed by the coating mechanism 1 in 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
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

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 with a resist, is redoveréd'into the mist
tr;p 62 by way of the recovering pipe 60,'and a liquid
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 resist applying/

removing apparatuses 107, 108 using the apparatus for
a cléaning treatment 4. |

The glass substrate G from which_unnecessafy
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resist has been removed in the resist coating/removing
apparatuses 107, 108 is tranferred to the heat treat-

ment apparatus 109 to subject the glass substrate G

" to a baking treatment by heating, and thereafter a

predetermined péttérn is exposed on the surface of the
glaés"substrate G ip.the'exposure apparatus 95. The
exposed glass substraté G is acceptéd_By the main arm
80b movihg along the transport path 102a of the second
treatment'section 92, tfanSferred info the developing
apparatus_llo, after being developed the glass sub-
strate G is rinsed with a rinse liquid to wash out the
developer and then a develdping treatment is finished.
The glass substrate G already treated in the developing
treatment is accommodated in the céssetté 97 in the
loading section 97 and transported out to next
treatment step.

Next, Actions (cleaning and circulation opera-
tions) in the apparatus 4 for a:cleanihg treatment
above mentioned Qill be deséribed. |

A glass substrate G subjected to a coating treat-

ment in the coating mechanism 1 iS'transportéd on the

mounting table 50 of the edge removing mechanism 2 by

the transport mechanism 3 to be held by Vacuum'suction,

The moving'mechanism of the removing nozzles 51 is

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 Supp;ied'to the nozzle holes 51a, 51b
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from the fresh liquid tank 71 to be jetted in order to
dissolve and remove the unnecessary resist attached |

on both surfaces of the peripheral portion of the glass

" substrate G. The thinner used for cleaning is made

to flow into the recovering pipe 60 on an air stream
produced by suction of the suction mechanism 61 an@

recovered into the mist trap 62 through the selector
vélve-75 and the suction mechanism 61. In this case,

the thinner used at the beginning of cleaning is

_ dischérged from the discharged liquid.pipe 76 by

switching of the selector valve 75.
The thinner (a discharged material) recovered in
the mist trap 62 is mixed with air (gaé) and therefore

the air (gas).only is removed (exhausted) to the out-

' side by an exhausting function 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
gées upward and the level is detected by the liquid.
level sensér 74, which_is disposed.at_an upper- portion
of the ER tank 70; fhe information is transmitted to
the control section:GB.'

The control segtion'68 sends a'cqntrol sighal to
the valve 64b to open the valve 64b and_ét'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
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tank 70 is supplied fhrough the thinner re-supply pipe
65 to.the thinner supply nozzles 15a to 15¢ by a pres-
sure increased by fhe:supplied N2 gas, the thinner Al
is jetted (supplied) through the thinner supply nozzles
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 cléaning... .

'In.such 6perations performed as ﬁéﬁtiqned aboVe,
traces of the resist attached dn the.walls of the_
treatment room 20, the rotary cup 12 and dréinage cup
14 are aissolved and removed, thé attachment of'the
resist is made by the fiying.away during the time of
a resist coating treatment. Since PTFE is applied as
coating on the walls of the treatment room 20, rotary
cup 12, and drainage cup 14 and a resist is less
attached, compared ﬁith a conventional caée; a running
interval of a cleahing treatment between the wall
cleanings can be increased. |

The thinner disdharged when a cuﬁ cleaning is
carried out is,stdred into the DR tank iz after being
discharged through £he drainage holes 14 of the
drainage Eup 14. | _

When quantities of fhe.thinners Al, A2 in the ER

tank 70 and DR tank 72 are decreased, the facts are

~ 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 frésh-tank 71 from the
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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.
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When the levels of the thinners stored in the ER
and DR tanks 70, 72 lowered, it is detected by the

level sensor 74 and the control means 68 controls so.

‘that the fresh liquid is supplied to the tanks 71, 72

from the fresh tank 71 baséd on the information from
the liquid level sensor 74 and therefbre there arises
no diffiéulty in a'cﬁp cleaning. .As.a result, Re-use
of the used thinner can be also optimizéd.-

Another embodiment of the present invention will
be described. B '

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
modified shapes of the vessels can conceived.

For examplé, 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 like
passage l4a is formed in such a manner that é depending

wall 14c hanging from the ceiling section of the drain-

‘age cup 14 is connected to drainage holes 1l4e, an upper

clearance 14f is created betwéen the wall 1l4c and the

‘outer side surface of the rotary cup 12, an inner ring

17 is formed between a hill pd:tion l14g and the bottom

12b of the rotary cup 12 to form a clearance 14h

between the bottom 12b of the rotary cup 12 and the
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inner ring 17, an ekhaust gas guide path 14i is foimed
between thé inner ring 17 and the hill portion 14g

of the drainagé'Cup 14, a filter is disposed in an
entrance (an opening in an upstream position) of the

exhaust guide path 14i and air (gas) separated from

_ the thinner is dischargéd through the.filter 19 to the

exhaust path 14j. 1In this-case, thinner hoizles‘lsa,
15b, 15c and 15d are respectively mounted to the inner
ring 17, the hill portion 14g and the wall l4c and the
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 énd liquid from the discharged mate-
rial and a mist is exhaustéd 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'cbating
with a thickness.of about 60 pm on the wall surfaces
which is touched by the discharged liquid. |

As $hown in'FIG.-12,.an'exhaust port 36a is formed
in the upper portion of the outer wall of the drainagé

cup 14, a fing like passage 14a is formed in such a

" manner that a wall 14k is inwardly.protruded from a

lower portion of the éide wall under the exhaust port

36a, a wall i4c'is vertically depending ffom a ceiling

portion of the drainage cup 14 and.the'protiuding wall

14k and the depending wall 14c form a detour. On the
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other hand, a drainage hole 14i which has a_tapéred

opening having the maximum diameter at the top is

‘formed so that an efficiency of discharging the dis-

‘charged liquid can be improved. In this case, in the

drainage cup, a plurality of thinner supply nozzles:15a,.

- 15b, 15c and 15e are mounted, the thinner is jetted

to the corresponding wall surfaces as objects-to be

~cleaned. In such a vessel as constructed according to
the above description, too, the wall_surfaces to which

‘the discharged liquid is touched are coated 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
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
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.-_1h_this caSe, a plurality

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

mounted in the drainage cup 14, the thinner is jetted

to respective wall surfaces which are objects to be
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cleaned. . In such a Vessel, too, wall'surfaces which
are touched by discharﬁed liquid are coated by a film |
of PTFE having a ﬁhickness 6f about 60 pgm.

" In the above embodiment, while a thinner used for
removing unnecessary fesist-in a peripheral portion of
a glaés substrétg G is again used forgcleaning of the

insides of treatment rooms 20 of a resist coating/

‘removing appératuses 107, 108, a rotéry cup 12 and

a drainage cup 14) it is needless to say that the re-

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-
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_
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.

The second appératus for a cleaning treatment
according to the present invention wiil be described

in reference to FIG;_14._ FIG. 14 is a view showing
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‘"of a LCD substrate.

A different point from the apparatus for a

" cleaning treatment of FIG. 10 is in that a thinner re-

supply pipe-65 is connected with a fresh tank 71 with
valves 64a, 646 interpoéed therebetween. When a used:
thinner Al is not present in an ER tank 70, or not
sufficient, An unused thinner in a freshlliquid tank is
used for cleaning a rotary cu 12 and d;ainage cup 14.

‘The third apparatus for a cleaning treatment
accb:ding the presenﬁ 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
ER tanks 70a, 70b are pro§ided énd an ER tank 70c is
further provided fbr 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 Ek tank 70a frqm a mist trap 62 trough a three-ﬁay
valve 64d. If the ER tank 70a is filled up, the valve
64d is switched and the used thinner Aiz is recovered
into the ER tank 70b. " While the used tﬁinner Al2 is
recovered into the'ER.tahk 70b, a rofary cup 12 and
drainage cup 14 are cleaned ﬁsing'the thinner All in.
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



10

15

20

25

- 56 -~

the ER tank 70b is used formcleaning. -In such a manner,

the two ER tanks 70a, 70b are alternately used and the

" used thinner can be continuously used.

Moreover, the used thinner Al3 which is supplied

from the ER tanks 70a, 70b is stored in the ER tank 70c.

" The used thinner Al3 is 'supplied 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
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
unnecessary resist film in a peripheral portion of the
glass substrate G or to clean the inside of the rotary

cup 12. For this reason, 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
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

~treatment according to the present invention is applied

to a resist coating apparatus for a LCD substrate.

The resist coating apparatus comprises, as shown
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ih FIG. 16: a coating mechanism 301 for.applying a
coating liquid[ for example a resist liquid supplying

it to the surface of an object to be treated in an

" angular shape, for example a LCD substrate G (here~

inafter referred to as substrate) in the shape of a

rectangle from coating liquid supply nozzles 301a,

-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

transporting the substrate G coated by. the coating
mechanism 301 to the edge removing mechanism 302.

A main.portion of thé-coating mechanism 301
comprises, as shown in FIG. 16: a'spiﬁ'chuck 310 which
is holding means rotating the substrate G in a hori-
zontal plane (0 direcfioﬁ) 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 respéctive openings therein, which has a treatment
room 320 enclosing the.uppex portion and the outer
periphery of the spin chuck 310; a cover 316 which dan
open or close an opening 312a of the rotary cup 312 .
by being mounted or demounfed; a.rectifying plate 317
covering the_substréte'G at a position thereabove,

which is held by the_épin chuck 310 mounted under the

‘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
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301 further comprises an appé:atus_for'a'cleaning
treatment 304 which cleans the bottom surface and the

inner side surface of the rotary cup 312, the rear

" surface of the cover 316, a lower7surface of the

outer periphery and the inner.side éurfade of the
stationary cup. |

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

motor 321 located at lower position, and'is shiftable

'upward or downward by the drive of a vertical shift

cylinder 323 cohnecting with the rotary shaft 322. In

this case, the rotary shaft 322 is slidably connected
with a spline bearing 327 which is fittingly.inserted_
in a rotary inner cylinder 326a which is rotatably
mounted on the inner peripheral surface of a'statibnary
collar 324 with a bearing 325a interposed fherebetween.
A dfiven pulley 328a is fixedly mounfed on the spline
bearing 327, a belt 329a is extended between the driven

pulley 328a and a drive pulley 321b fixedly mounted on

~a drive shaft 321a éf the drive 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
rofary shaft 322. A cylinder not shown is disposed at

a lower portion of the rbtary'shaft 322, the rotary

- shaft 322 is conneéted the vertical shift cyiinder 323
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with.a vacuum se61 section 330 lying therebetween in
the cylinder and the fotary shaft 322 is movable by the
drive of the vertical shift cylinder 323.

The rotary cup 312 is mounted on the top of a

_connecting-cylindef 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
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,
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
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
sealing sections (ndt shown) are formed in gaps between

the opposed faces of the stationary collar 324, the

 rotary inner cylinder 326a and the.stationary collar
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326b and invasion of dust into the rotary cup 312 is
prevented while the apparatus is in a rotation.treat-
ment. It is also possible that the driven pulleys 328a,

328b have different diameters to achieve different

'speeds of rotation.

Thé 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
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
and is discharged through an exhaust hole 335 formed at

proper position on the lower outer peripheral portion,

‘that 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
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
preésuré and the cover 316 can be réleased from the
rotary cup 312 to open it without a fequired largé

force when the cover 316 is opened after completion of
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On the other hand, a ring like passage 31l4a is -
formed in the stationary cup 314, exhaust hdles 336 .
connected to an exhauét appatatus ﬁot shown which holes
336 are formed at proper 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 stationary cup 314, the

exhaust path 337 being communicated with the exhaust

ports 336.9 (see FIGS. 17'and 18); With the exhaust
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.
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 _
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

side wall 314c of the stationafy cué 314 which is

 depending from a ceiling thereof'in a détouring-manner

so that exhaust can be uniformly effected, drainage
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holes 31l4e are formed on a bottom 314d between the
outer side wall 314b and inner side wall 31l4c at a

proper distance along the peripheral surfaces of the

-side walls 314b, 314c. A bent portion 314g which is

bent outwardly'in the 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 such a bent portion 314g, a

‘'stagnant air space can be created in the stream of air

. flowing downwardly when a resist coating treatment is

conducted and,thereby a iesist which is sprayed away
outwardly is prevented from being carried back upwardly
on an air stream.

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, such a condition can be produced

_ when fixed pins (not shown) protruding from the upper

surface of the rotary cup 312 and engaging holes (not

shown) which are formed on the cover 316 are respec-

tively provided.aﬁd the.figed pins and engaging'holes

are fittingly.engaged_to fix the cover 316 and rbtary.
cup 312 to each other. A robot arm not shown opens or
closes the cover. | |

As shown in FIGS. 17 and 18, the apparatus for a

 cleaning treatment 304 comprises: a first nozzle 305,
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which is inserted thréugh a supply holes 334 formed in
the middle portibn of the cover 316 with a gap, and

which jets (supplies) a cleaning liquid, fbr example a
thinner B on the upper surféce of the rectifying plate

317, a second nozzle 306 mounted on a bracket 319 fixed

~on the rotary shaft 322 of the spin chuck'310, which

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,
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.
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 gas. ‘The thinner tank 370 is the ER

tank described in the above mentioned first to third
apparatuses for a cleaning treatment and contains a

recovered thinner Al. The thinner:tank-371 contains

a fresh liquid. The ER tank 370 has_a concentration

sensor 377 to detect a concentration in the'liqﬁid of

the ER tank 370. A resist concentration in the ER tank

370 is measured by the'Cdncéhtration sensor 377 and

when the concentration exceeds a predetermined value
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a fresh liquid is_supplied.from the fresh liquid tank
371 to dilute the existing.liquid.'

With such a construction, the thinner B is.jetted
from the first cleaning.nozzle 305 on the rectifying
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 attached on the lower surface of the cover 16

can be dissolved and removed.

Second cleanihg nozzles 306 comprise, as shown in
FIGS. 20A, 20B and 20C, 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
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
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
respective nozzle bodies BOGA, 306B, 306C, toward a

lower surface of the outer periphery of the rotating

rectifying plate 317 (directions (2) of FIGS. 19 and
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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_bottom of the rotary cup 312
(directions (4) of FIGS. 19 and 20C) and can dissolve

and remove a resist attached on respective'parts of

- surfaces. The second nozzles 306 are only required to.

have at leaét 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
periphery of the rotary cup 312.

- As shown in FIGS. 21A and 21B, thirxd nozzles 307
comprise fhe following two kinds of nozzle bodf: a
nozzle body 307A having a nozzle holé.307a, which jets
the thinner B towérd a lower surface of the outer
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
a circular periphery of the rotary cup 312 at a proper
angle, for example an equi-aﬁgle.of 180 degree, about
the.cente;._ The thinner B is jetted from the nozzle
holes 307a, 307b of the respectivé nozzle.bodies 307A,
307B toward a lower Surfacé 6f the outer peripherél
portion of the rotaﬁy 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
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'sfationary cup 314 and thereby a resist attached on

corresponding locations can be dissolved and removed.

It is only required that the third nozzles 307 comprise

‘at least two kinds of nozzle body 307A, 307B and a

plurality of sets of the two kinds of noézle bOdy_207A,

307B may be disposed along a periphery of the rotary

cup 312.
A main'portion of the edge removing mechanism 302

comprises, as shown in.FIG._IG: a mounting able 350

" 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
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
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
not collide against each other. The sensor detects one
of the adjécent_removing nozzles 351 approaches to the

other and transmits a detecting signal to a control
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section not shown. The drive of the moving mechanism

is stopped by a control signal from the control section

~and thereby interference or collision between the

adjacent reﬁoving nozzles 351 is.avoided.

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
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
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
sprayed away outwardly by a centrifugal force to

impinge on a lower surface of the outer peripheral

 potion 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
(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
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the range of 700 to 1300-rpm) and at the same time the

thinner B is jetted from the nozzle bodies 306A, 306B
of the second cleaning nozzles 306 toward a lower

surface of the outer peripheral portion of the

'rectifying.plate 317 and the inner side surface of the

rotary cup 312. The thinner impinges.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 resist A (see

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 the

inner side surface of the rotary cup 312, the thinner B

is jetted from the nozzle bodies 307A, 307B of the .

third cleaning nozzles 307 tpward a lower surface of
the outer peripheral portion of the rotary cup 312 and
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
"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

rotated at a lower speed of rotation (for example, in

the range of 14 to 26 rpm) and at the same timé'the

nozzle body 306C of the second cleaning nozzle 306 jets
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the thinner B on the bottom surface of the rotary eup-
312, The thinner.jetted on the bottom surface of the

rotary cup 312 is moved on the bottom surface of the

-xotary cup toward the oute; periphery by a centrifugal

force to dissolve and remove the resist A attached 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. |

| In the abeve embodiment, while 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
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) —
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
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
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can be regularly conducted.

In the above embodiﬁents, while desériptions is
limitéd to the casas_where an apparatus and method
for a cleaning treatment of the present invention is
applied to a coating apparatus'for a LCD substrate,
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 apparatus, a developing apparatus
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

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.
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CLAIMS -

1. A method for a cleaniﬁg tréatment, comprising
the steps of:

recbvering a cleaning liquid after the c¢leaning
liguid is Supplied to.clean an object treated;

storing the cleaning liquid after separatingland
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 is
used the object treated. | .

4. An apparatus for a cleaning treatment,
comprising: |

first supply means for supplying a cleanihg iiquid
to an object treated; |

a recovering pipe'fof recovering a used cieaning-
liquid used for the object treated;

gas/liquid sepafation means for seﬁarating gas
from the recoveredﬂliquid for removal;

a cleaning liquid storing section for storing the

-
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cleaning liquid separated by the gas/iiquid separation
means; and |

second cleaning:liquid_supply means for supplying
the cleaning liquid ih the cleaning liquid storing
seétion to an object fo.be cleaned. |

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. \

6. An app§ratus_for_a cleaning treatment

accofding to claim_4,.wherein the first cleaning liquid

‘supply means comprises a plurality of nozzle holes for

jetting a cleaning liquid toward positions, which do
not interfere with each other,.on both surfaces of the
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
storing section can:be supplemented with a cleaning
liguid from a cleaning liquid supply source. |

8. An apparatus for a treatment, comprising:

a vessél for recovering a treatmént 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

This Sheet Has Been Re{i
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‘a circulation system for recovering a discharged
liquid discharged from the vessel when the inner wall
surface of the vessel is cleaned by the cleaning means
and supplying it to the cleéning means.

9. An apparatus for a.treatment according tb
claim 8, wherein the_éirculation system comprises: a

fresh cleaning liqﬁid storing section for an unused

‘cleaning liquid; a discharged liquid storing section

for storing the discharged liquid discharged from the
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.

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

is cléaned; a second diScharged'liquid-storing section

for storing a second discharged liquid collected and

~discharged to the vessel when the inner wail surface of

the vessel is cleaned; and a cleaning liquid supply
means for supplying the first discharged liquid stored

in the first discharged’liquid storing section and

- the second discharged liquid stored in the second

discharged liquid storing section, singly or in mixture,

\
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to the cleaning meaﬁs.

11. An apparatus for a tfeatment'according to
claim 10, wherein the cleaﬁing liquid supply means
supplies, for subplement, an unuSed.cleaning liquid for

cleaning at least part of the object already treated to

- at least one of 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
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
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

* vessel when the inner wall surface of the vessel is

cléaned;'and a cleaning liqﬁid'supply means for'
supplying, for supplemént,'the unused cleaning liquid
stored in the fresh cleaning liquid storing section to

at least one of the first discharged liquid storing

- section and the second.diSCharged 1iquid storing

.'section, and supplying to the cleaning means.

13. An apparatus for a treatment according to

This Sheet Has Been Reﬂlaced
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claim 8, wherein the circulating system comprises: a

fresh cleaning liquid storing section for stbring an

- unused cleaning liquid; a first discharged liquid

storing section for storing a first discharged liquid

coilected and discharged to the vessel when at least.

'part of the object already'treatéd_is cieaned; a second

discharged liquid storing section for storing a second
discharged liquid collected and discharged to the
vessel when the inner_wall surface qf the vessel is
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
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 claims 9 to 13, wherein the cleaning liquid supply
means COmpriéesz deteeting means for detecting an
amount of thé.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.

:15. An apparatus for"a.treatméht;according_to

claim 9, wherein the cleaning means comprises: a first

 jetting unit for jetting the cleaning_liquid'toward'the

i ii”
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inner wall surface of the vessel in the vicinity of the
object treated; and a second jetting unit for jetting

the cleaning liquid toward the inner wall surface in

~the vicinity of the discharge port remote from the

object treated, and the circulating system Supplies.the

discharged liqdid, which is a uséd cleaning liquid, to

the second jetting unit and the unused cleaning liquid

to the first jetting unit.

16. An apparatus for a treatment,' wherein a vessei

'_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
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

in a coating mechanism comprising: a rotary cup with a

cover which is rotatable, and which encloses a holding
meéns for holdihg an objéct treated and the side and
the lower pdrtions 6f_the object treated; a.stationary
cup which encloses the side and lower portions of the
covered rotary'cﬁp; and-é.rectifying plate covering the
objecﬁ.treated at & position thereabove, which is

mounted inside the covered rotary cup, said apparatus

This Sheet Has Been R
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comprising: a first nozzlé-for supplying a cleaning

liquid on the rectifying plate by way of a supply hole

bored in the middle of the éover of the covered rotary

cup; and a second nozzle, which is located under the

holding means, for supplying the cleaning liquid'toward

the lower surface of a peripheral portion of the

rectifying plate, fhe inner side surface of the covered
rotary cup and the bottom surface of a stationary cup.
19. An apparatus for a cleaning treatment |
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 inner side surface of the

- 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
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
a coating mechanism, comprising: a rotary cup with a
cover which is rotatable, and which encloses a holding
me&ns for holdinguan cbject treated.and the Side and

lower portions of the object treated; a stationary cup
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which encloses the side and lower portions of the

covered rotary cup; and a rectifying plate covering the

10

object treated at a position'thereabove, comprising the
steps of: supplying a cleéning liguid through the
middle 6f the covei'of the covered rotary cup toward
the rectifying plate while'rotating the covered rotary
cup to supply thé 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

 lower surface of the'outer periphery of the rectifying

plate, the inner side surface of the covered rotary cup

and the bottom surface of the stationary cup.

15

' 22. A method for a cleaning treatment accordinq to
claim 21, wherein the cleaning liquid is supplied on a

lower surface of the outer peripheral portion of the

‘covered rotary cup and the inner side surface of the

20

stationary cup.
23. A method for a cleaning treatment according to
claim 21 ox 22, wherein the cleaning liqﬁid is supplied

toward the rectifying plate from the middle of the

cover of the covered rotary cup, while rotating the

- covered rotary cup at a first rotational speed; the

25

cleaning liquid is supplied toward the lower surface of
the outer periphéral portion of the rectifying plate

and the inner side surface of the covered rotary cup,

-while rotating'the covered rotary cup at a second

rotational speed larger than the first rotational -

.__—“““—4~————~;_____
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speed; and tﬁe'cleaning.liquid is éﬁpplied on the
bottom surface.of the covered rotary cup, while
rotating the covered rotary cup at a third rotational
speed smaller than the first rotational speed.

24. A method for a éleaning.treatment according to
claim 23, whefein the first rotational speed is_in the .
range of from 350 to 650 rpm, the second rotational
speed is ih the range 6f‘from 700'to 1300 rpm énd the.

third rotational speed is in the_range'of from 14 to

26 rpm.

25. A_method and apparatus for cleaning treatment,
substantially as hereinbefore described with reference

to the accompanying drawings.

S
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