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TITLE OF THE 'INVENTION
PROCESS SOLUTION SUPPLYING APPARATUS _
BACKGROUND OF THE INVENTION

The present invention relates to a process
solution supplying mechanism for supplying a process
solution such as a resist solution, a developing
solution, etc. to an object to be.processed such as
a semiconductor wafer, an LCD_substrate, etc., for
exampie, and a liquid discharging device.

In the fabrication of the semiconductor device and
the liquid crystal display device, circuit patterns are
formed by a so-called photolithography technique in
which photoresist is coated on the semiconductor wafer
or the LCD substrate as a object to be processed, then
exposed to correspond to the circuit patterhs; and - then
developed. | |

In such coating/developing process, the fesist
solution, the developing solution, etc. are used as the
process solution. In the existing circumstances, these
liquids are supplied to the object to be processed from
a process solution tank via pipes by virtue of a pump.
For this reason, val&es for cohtrolling discharge of
the process solution, for example, an air operation
valve, a suck-back valve, etc. iﬁ addition to the pump
are inserted in these pipes, and also joints required
to fit the valves are inserted in these pipés;

Also, in the event that such process solution is
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contained in a vessel such as a.gallon bottle and then
is gas-supplied by supplying directly a pressure gas
into the véssel, the process solution must be filtered
by a filter. Hence, in the prior art, the filter is
fitted to the pipes. In this case, two joints are also
needed to fit the filter to the pipes. |

MeanWhile, in such coating/developing processés,

a gasified liquid HMDS as well as the process solution
such as the above resist solution, the developing
solution, etc. is employed in adhesion process.

From a viewpoint of safety of the pfocess, etc.,
these process solutions and the gas are temperature-
controlled by using a heat exchanger when they are
transferred via the pipes. As the heat exchanger,
for example, such a heat exchanger is employed that
a temperature regulatihg water is circulated around the
passage while flowing the chemicals and fhe_gas through
the internal honeycomb passage. Normally, the heat
exchanger is fitted.by two joints in the middle of the
pipes.

However, if these valves, joints, etc. are
inserted in the pipes, change.in the pressure of the
solution is caused because of orifices formed by joints,
etc., so that fine vapors are generated in the process
solution correspondingly. If especially a phbtoresist
to be exposed i-ray, etc. which is used to correspond

to the request of miniaturization of the device is
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employed, such.fine_Qapors are largely affected. Hence,
there is a possibility that high precision wiring
patterns cannot be formed because of the presence of
such fine vapors.

In addition, because of the presence of the valve
and the joints in the pipes, stagnation of thé process
solution occurs in the pipes and then change in |
components of the process solﬁtion is caused after the
long time has elapsed. -As a result, sometimes the
deteriorated process solution is discharged from the
pipes. For instance, in the case of the resist
solution, photosensitive material is destroyed due to
long time stagnation to thus lower the function of the
resist.

BRIEF SUMMARY OF THE INVENTION

It is.an object of the present invention to
provide a process solutibn-supplying apparatus and
a liquid discharging device, which are capable of
preventing generation of fine vapor in the solution
passing through pipes and generation of degradation of
the solution.

It is another object of the present invention to
provide a process solution supplying apparatus which is
capable of filtering the process solution withbut
providing a joint in the middle of the pipés.

It is still another object of the present

invention to provide a temperature adjusting device
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which is capable of fitting the pipes without the

intervention of the joint and adjusting effectively

.a temperature of the fluid passing through the pipes.

According to a first aspect of the present
invention, there is provided a process solution
supplying apparatus for supplying a process solution to
a substrate to be processed, comprising:

a process solution source for containing the
process solution;

a pipe for introducing the process solution from
the process solution source to the substrate;

a process solution supply driving system for
supplying thé process solution from the procesg
solution source to the pipe; and | |

a process solution supplying/stopping mechanism
for carrying out supply and stop of the procesé |
solution;

wherein the pipe and the process solutioh supply
driving system are provided separately, and

the process solution supplying/stopping mechanism
is provided to a portion other than the process
solution pipe.

According to a.second'aspect of the present
invention, there is provided a process solution
supplying apparatus for supplying a procesé solution to
a substrate to be processed, comprising: |

a process solution source for containing the
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process solution;

a first pipe for introducing the process solution
from the process solution source to the suﬁstrate to be
processed; |

a pressure applying gas source for supplying a gas
to apply the pressure to the process solution  contained
in the process solution source; o

a second pipe for introducing the gas in the
pressure applying gas source to the process solution
source; and

a gas pressure stopping valve provided in the

. second pipe, for carrying out apply and stop of the gas

pressure;

wherein the first pipe and the second.pipe are
provided separately, |

the process solution can be supplied to the
substrate to be processed via the first pipe by
applying the pressure to the process sblutibn.contained
in the process solution source from the preséure
applying'gas source via the second pipe in a situation
that the gas pressure applying/stopping valve is opened,
and

supply of the process solution. can be_stopped by
closing the gas pressure applying/stopping valve.

According to a third aspect of the present
invention, there is provided a liquid discharging

device comprising:
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a liquid source for containing a 1iqﬁid which is
applied to an object to be processed;

a liquid discharging pipe communicated with the
liquid source, having a nozzle for discharging the
liquid; .

a -‘liquid discharge driving system for providing
a driving ﬁorce to the liquid so as to discharge .the
liquid from the nozzlg} and

a liquid discharging/stopping mechanism for
carrying out discharge and stop of the liquid;.

wherein the‘liquid discharging pipe and ;he liquid
discharge driving system are provided separately, and

the liquid discharging/stopping mechanism is
provided to a portion other than the liquid discharging
pipe.

According to a fourth aspect of the presént

invention, there is provided a process solution

- supplying apparatus comprising:

a process solution containing vessel for
éontaining a process solution; |

a piée for supplying the process solutién from the
process solution containing vessel;

a process solution supply driving system for
applying a driving force to supply the process solution:
from the process solution containing vessel via the
pipe; and;

a filter provided in the process solution
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containing vessel, for filtering the process solution.

According to a fifth aspect of the present
invention, there is provided a liquid discharging
device comprising:

a liquid containing vessel for containing a liquid
which is applied an object to be processed;

a pipe for supplying the liquid.from the:liquid
containing vessel; -

a liquid discharge driving system for applying a
driving force to discharge the liquid from the liquid
containing vessel via the pipe; and

a filter provided in the liquid containing vessel,
for filtering the liquid.

According to a sixth aspect of the present
invention, there is provided a temperature adjusting
device for adjusting a temperature of a proéess fluid
passing through a pipe, comprising:

cflindrical main bodies provided around the pipe
at a distance; '

a film-like member having flexibility and heat
conductivity, and arranged between the cylindrical main
bodies and the pipe and also arranged so as to cover
a circumference of the pipe;

fitting members for fitting the film-like member
to both ends of the main body in a liquid sealing
condition; and

a heat exchange medium supplying means for
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,supplying a medium into spaces between the cylindrical -

main bodies and the film-like member, said medium to
heat exchange thé process fluid in the pipe.

According to a seventh aspect of the present
invention, there is provided a fluid supplying devige
comprising:

a fluid supplying source for supplying aiprocess
fluid;

a pipe for supplying .the fluid from the process
fluid supplying source;

a fluid supply driving system for applying
a driving force to supply the process fluid from the
fluid supplying source via the pipe; and

a temperature adjusting mechanism provided in the
pipe, for adjusting a temperature of the process fluid
passing through the pipe;

wherein.the temperature adjusting mechanism
includes, .

cylindrical main bodies provided around the
pipe at a distance,

a film-like member having flexibility and
heat conductivity, and arranged between the cylindrical
main bodies and the pipe and also arranged so as to
cover the pipe,

fitting members for fitting the film-like

member to both ends of the main body in a liquid

sealing condition, and
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a heat exchange medium supplying means for
supplying a medium into spaces between the cylindrical
main bodies and the film-like member, said medium to
heat exchange the process fluid in the pipe.

According to the above first and third aspects of
the present invention, the process solution supplying/-
stopping mechanism or the liquid discharging/étopping
mechanism, which has been provided in the pipe through
which the process solution is passed in the prior art,
is provided to a portion other than the pipe.
Therefore, the valve and the joints for fitting the
valve can be omitted in the pipe and thus generation of
the orifices and the stagnation in the pipe can be
avoided. As a result,.generation.of fine vapors in the
process solution passing through the pipe and also.
generation of degradation of the process solution can
be prevented. |

According to the above second aspect of the
present invehtion, the first pipe and the secoend pipe
aré provided separately, and the process solution can
be supplied to the substrate to be proceésed via the
firstlpipe by applying the pressure to the process

solution contained in the process solution source from

the pressure applying gas source via the pressure

applying pipe in a situation that the gas pressure
applying/stopping valve is opened, and supply of the

process solution can be stopped by closing the gas
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pressure applying/stopping valve. Therefore, the
valves and the joints for fitting such valves are not
needed in the first pipe and therefore generation of
the orifices and stagnation portions can be avoided in

the first pipe. As a consegquence, generation of fine

' vapors in the process solution passing through the

first pipe and also generation of degradation:of the

process solution can be prevented.

According to the .above. fourth and fifth aspects of.

the present invention, since the filter for filtering
the liquid is provided in the liquid containing vessel,
the filter to be fitted in the middle of the liquid
supplying pipe is not needed. Hence, it is possible to
filter the liquid without provision of the joints in
the liquid supplying pipes.

Abcording to the above sixth and sevenfh-aspects
of the present invention, cylindrical main bodies are
provided around the pipe at a distance, then a film-
like member having flexibility and heat conductivity is
arranged between the cylindrical main bodies and the

pipe so as to cover the pipe, then the film~-like member

is fitted to both ends of the main body by the fitting

- members, and then a temperature adjusting liquid is

supplied into spaces between the cylindrical main
bodies and the film-like member. Therefore, ‘when the
temperature adjusted liquid is supplied, the film-like

member is caused to be brought into tight contact with
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the outside of the pipe.owing to its pressure of the

liguid to thus enable heat exchange between the film-

like member and the fluid passing through the.pipes;
Accordingly, regardless of fitting of the joints to the
pipes, the teﬁperature of the fluid passing through the
pipes can be effectively controlled. o

~ Additional objects and advantages of the invention:

will be set forth in the description which follows, and

"~ in part will be obvious from the description, or may.

be learned by practice of the invention. The objects
and advantages of the invention may be realized and
obtained by means of the instrumentalities and combina-
tions particularly pointed out hereinafter;
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF-TEE DRAWING

The accompanying drawings, which.are incorporéted
in and constitute a part of the specification, illust-
rate presently preferred embodiments of the-ihvention,-
and together with the'general description given above
ahd the detailed description of the preferred embodi-
ments give below, serve to explain the principles of
the invention. |

FIG. 1 is a-perspectivé view showing a resist
coating/developing system to which a process solution
supplying apparatus as a substrate of the present
invention is appiied; |

FIG. 2 is a view.showing a resist solutién/soivent

supplying system in a resist coating unit into which
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a process solution supplying apparatus according to an
embodiment of the present invenﬁion is incorporated;
| FIG. 3 is a-view showing a state to detect

a liquid level in a resist liquid nozzle;

FIG. 4 is a sectional view showing a state wherein
a filter is inserted into a resist solution container;

FIQ. 5 is a view-shbwing a.prqcess solution
supplying apparatus in which a temperature adjusting
devicéjis provided in a piping;

FIG. 6 is a sectional view showing a detai;ed
configuration of the temperature adjusting device shown
in FIG. 5; and |

FIG. 7 is a sectional view showing an operation of

_the temperature adjusting device shown in FIG. 6.

DETAILED DESCRIPTION OF THE INVENTION
Embodiments of the present invention will be
explained in detail with réferenCe,to the accompanyiﬂg

drawings hereihafter.

FIG. 1 is a perspective view showing a coating/
developing précess system for a semicondﬁctor ﬁafer,
into which a coating apparatus as an object of the
present invention is installed.

The coating/developing process system comprises a
cassette station 1 on which a cassette C for holding a
plurality of semiconductor wafers W therein is loaded,
a processing section 2 equipped with a plurality of

processing units for applying. a series of processes
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iﬁcluding resist cdating/developing proceéses to the
semiconductor wafer, and a carrying mechanism 3 for
carrying the semiconductor wafer W between the cassette
C placed on the cassette station 1 and the processing
section 2. Loading/unloading of the cassette C
into/from the system is carried out by the cassette
station 1._-The.carrying mechanism 3 has a carrying arm
11 which can move on a carrying path 12 provided along
the cassette alignment direction. The semiconductor
wafer W can be carried between the cassette C and the
processing section 2 by using the carrying arm 11.

The processing seétion 2 is divided into a
preceding stage section 2a and a succeeding stage
section 2b. Passages 15, 16 are provided in the middle
of the preceding stage section.2a and the succeeding
stage section 2b respectively. Respective processing
units are arranged on both sides of these pésSages-lS,‘
16.. A relay portion 17 is provided between the
preceding stage section Zé.and the succeeding. stage
section 2b.

The preceding stage section 2a is equipped with
a main arm 18 which is movable along the passage 15.

A brush cleaning unit 21, a rinsing unit 22, an
adhesion unit 23, and a cooling unit 24 are arranged on
one side of the passage 15, while two resist coating
units 25 as an object of the present invention are

arranged on the othér side of the passage 15.



10

15

20

25

- 14 -

Also, tﬁe succeeding stage section 2b is equipped with
a main arm 19 which is movable along the passage 16.

A group of thermal system units 28 consisting of plural
heating units 26 and plural cooling process units 27
are arranged on one side of the passage 16, while two

developing units 29 are:arranged on the other side.of

: the passage 16. As the group of thermal system units

28, three sets of four-step units are aligned:along the
passage 16 wherein two upper steps are the heating
units 26 and two lower steps are the.cooling units 27.
The heating units 26 execute prebake.to stabilize the
resist, post exposure bake after the exposure has been
completed, and post bake after the development has been
completed. . An interface section 30 which is used to
transfer/receive the semiconductor wafer W between the
succeeding stage section 2b and an exposure unit (not
shown) is provided at the rear end of the succeeding
stage section 2b.

The above main arm 18 has functions of
transferring/receiving the semiconductor wafer W
to/from the carrying arm 11 of the carrying mechanism 3,
and loading/unloading the wafer W into/from respective
processing units in the preceding stage section 2a,
and transferring/receiving the wafer W to)from the
relay section 17. Similarly, the above main arm 19
has functions of transferring/receiving the semicon-

ductor wafer W to/from the relay section 17, and
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loading/unloading the wafer W into/from respective ..
processing units in the succeeding stage section 2b,

and transferring/receiving the wafer W to/from the

interface section 30.

Like the above, space séving and imprévement
in efficiency of the processes can be attained by
collecting respective processing units integratedly. .
The overali processing section 2 including these
processing units is housed in a casing (not.shown).

In the coating/developing process system
constructed as above, the wafer W in the cassette C is
transferred to the processing section.2. First, the
wafer W is subjected to the cleaning process by the
cleaning unit 21 and the rinsing unit 22, then is
sﬁbjected to the hydrophobié-process by the a&hesion
unit 23 to enhance fixation of the resist,.then is
cooled by thé cooling unit 24, and then is coated with
the resist by the resist coating unit 25. Then, tﬁe
wafer W is subjected to the prebake process by one of
the heating units 26, then is cooled by the'céoling
units 27, then is carried to the exposure unit via the
interface section 30. Predetermined patterns are
exposed onto the wafer W by the exposure unit. Then,
the wafer W is loaded into one of the heating units 26
via the interfacé section 30 again, and then the post
exposure bake procéss is applied to the wafer W therein.

Then, the wafer W is cooled by the cooling units 27 and
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then is sﬁbjected to the development process by the
developing unit 29, so that predetermined ci;cuit
patterns are formed on the wafér W. The wafer W being
subjectéd to the developing process is subjected to

the post bake process by‘one of the‘heéting units 26,
then is cooled by the cooling unit 27; and then is
accommodated into a predetermined cassette on the -
cassette station 1 by means of the main arms 18, 19 and
the carrying mechanism 3.. .

‘Next, a resist coating unit 25 into which a
process solution supplying mechanism as an object of
the present invention is incorporated will be explained
with reference to FIG. 2. As_shown in FIG. 2, the
resist coating unit 25 has a spin chuck 31 for holding
the wafer W by vacuum suction. A nozzle holder 32 is
provided over the spin chuck 31. A resist solution
nozzle 33 and a solvent nozzle 34 are secured to the
nozzle holder 32. The wafer W held by the spin chuck
31 is surrounded by a cup (not shown).

A transmission sensor 35 for detecting atliquid
level of resist solution 8 in the nozzle 33 is provided
to the nozzle 33. As shown in FIG. 3, the transmission
sensor 35 has a light emitting element 35a and a light
receiving element 35b. The transmission sensor 35 can
detect the presence of the resist solution 8 in the
transmitted area based on quantity of light which is

emitted from the light emitting element 35a, then
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transmitted through-the nozzle 33, and then is incident
into the light receiving element 35b to thus detect the
liquid level in the nozzle 33. |

A resist solution supplying mechanism 40 has
a resist solution supply pipe 41. The nozzle 33 is
provided to one ehd of the pipe 41 while the other end
thereof is inserted into a resist. solution container 42.
A ;eSist solution 8 is.sﬁored in the container 42 which
is installed in a.pressure vessel 43. .Unlike:the prior
art, a pump, an air operation valve, a suck-back valve,
a filter, etc. are not inserted in the pipe 41.

One end of a pipe 44 is connected to the pressure
vessel 43 and the other end of the pipé 44lis opened to
the.outer air. An air operation valve 45 is provided
to the pipe 44. A branch pipe 46 is'connected to the
pipe 44 between the air operation valve 45_aﬁd the
pressure vessel 43. An N2 gés source 47 is provided“i'
to a top end of the pipe 46. A regulator 48 for

regulating the pressure used for pressurization and

-an air operation valve 49 are inserted in the:pipe 46.

One end of a branch pipe 50 is connected to the pipe 46

between the regulator 48 and the air operation valve 49,

and the other end of the pipe 50 is connected to the -
pipe 44 in the neighborhood of the pressure vessel 43.
A regulator 51 is inserted in fhe pipe 50.

The air operation valves 45, 49 and the regulators'

48, 51 are controlled by a controller 60. An output
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from the light receiving element 35b of the
transmission sensor 35 is input into the controller 60.
And, a gas pressure of the N2 gas source 47 is.applied
to an inside of the pressure vessel 43 by closing the
air operation valve 45 and opening the air'operation
valves 49. The resist solution 8 is then supplied from
the container 42 via the pipe 41 by virtue of the gas
pressure, and then discharged from the nozzle 33.
Then, after discharge of the resis; liquid has been
completed, the resist solution 3 remaining at fhe top
end of the nozzle 33 can be suck-backed by.opening the
air operation valve 45 and closing the air operatioﬁ.
valves 49. In addition, the liquid level in the |
nozzle 33 is stopped by closing both the air operation
valves 45, 49. o

In the meanwhile, a solvent supplying mechanism 70
has a solvent supplying pipe 51 and the above golvent
nozzle 34 is provided to one end of the pipe 71. The
solvent supplying mechahism 70, though its illustration
is omitted, has the same configuration as the resist
solution supplying mechanism 40 in principle.'

Next, a resist solution supplying opefation
effected by the resist solution supplying mechanism 40
will be explained. In case the resist solution 8 is

supplied to the wafer W by discharging the resist

.solution 8 from the nozzle 33, first the N2.gés is

supplied into the pressure vessel 43 from the N2 gas
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'source 47 via the pipes 46, .44 by closing the air

operation valve 45 and opening the air operation valve
49, Then, the resist solution 8 in the container 42 is
discharged from the nozzle 33 provided at the top end
of the pipe 41 via the pipe 41 and thus supplied to the
wafer W. In this case, the controller 60 can control

and adjust the regulator 48 such that a pressure level

~can be set to an appropriate value. In this Way,

. .a predetermined pressure can. be applied to the resist

solution 8 in the container 42 by adjusting the
pressure level, so that a desired quantity of the
resist solution 8 can be discharged for a predetermined
time,'fér example, one to five seconds.

The discharge of the resist solution 8 is
terminated by'dlosing the air operation valve 49 at the
point of time when the predetermined qﬁantity of resist
solution 8 has been discharged. A£ the same time, the'.
pipe 44 is then opened to the outer air by opening the
air operation valve 45. Thus, the pressure'ih the-
pressure vessel 43 is reduced so that the resist
solution 8 in the pipe 41 can be sucked back foward the
container 42. According to such suck-back function,
the resist solution 8 remaining in the pipe can be
prevented from being dropped down from the pipe after
discharge of the resist solution 8 has been completed.
In this event, the air operation valve 45 is held in

its opened state during when the event that the liquid
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level in the nozzle 33 is located at the top end rather.
than the level of light emitted from the element 35a is

detected by the element 35b, and then the air operation

. valve 45 is closed at the point of time when the event

that the liquid level is returned rather than the level

of the light is detected. -Thus, the liquid level in

the nozzle 33 is stopped. Fine adjustment of the
liquid level in the nézzle 33 can be carriea out by
adjusting the regulator 51 such that a slight pressure
is applied fo the pressure vessel 43 undei thé
condition that the vélves 45, 49 are closed.

In this way, afterldischarge of the ?esist
solution 8 has been terminated once, the resist coating
unit 25 is prepared for a succeeding resist solution
discharge. Then, the resist coating is applied to
predetermined sheets of wafers W by repeating the
similar operations. | |

Like this, since the air operation valve, the
suck-back valve, the pump, the filter, etc., as used in
the prior art, are not inserted in the resist solution
supply pipe 41, the joints are not needed. .Also, since
other members are not insefted in the passage, the
resist solution 8 can be passed through without
stagnation and also generation of the orifices and
stagnation portions can be avoided in the pipes.
Accordingly, fine vapors in the resist solution 8

passing through the pipe 41 and degradation of the
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‘resist solution 8 can be prevented from being generated.:

In addition, since the resist solution 8 can be
pressure-supplied via the pipe 41 by the gas pressure
when the gas pressure is applied to the pressure vessel

43, the resist liquid can be easily supplied without

‘the provision of the pump in the pipe. Furthermore,

since discharge on/off of the resist solution can be:

controlled by adjusting the gas pressure supplying

-system and the.suck-back can.be effected by switching

the valve, discharge/suspension and suck-back of the
resist solution 8 can be easily effected unless the air
operation valve and the suck-back valve are provided in
the resist solution supply pipe 41. At that time,.
since on/off-control of discharge of the resist
solution and suck-back can be performed by operating
the air operation valves, they are very simple.

In addition, because the valves and the regul&tors are

controlled by the controller 60, discharge control of

the resist can be made with extremely high precision.

Subsequently; another embodiment of the present
invention will be explained with reference to FIG. 4
hereunder. The case will be explained where ﬁhe
container 42 is not installed in the pressure vessel 43
but the resist is pressure-supplied by supplying the
gas directly into the vessel. In such case, the resist
solution 8 must be filtered by the filter and therefore,

in the present embddiment, a filter 81 is placed in the
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container 42. As shown in FIG. 4, the filter 81 is
formed like a circular cylinder and is provided in the
situation that such filter 81 is imﬁersed'in the resist

solution 8 stored in the container 42 with holding its

.axis vertically. The filter 81 is fitted to a top end

of the pipe 41 inserted into the container 42 by a
joint 82. - A suction pdrt 8la is formed at ‘a lower end

portion of the-filter 81 and then tﬁe resist solution 8

- is sucked from the suction port 8la. And, the sucked

reéist solution 8 is filtered by the filter 81 and then
supplied to the nozzle 33 via the pipe 41.

In this manner, because the filtef 81 for
filtering the resist solution 8 is provided in the
container 42, there is no necessity of fitting the
filter in the middle of the pipe 41. Therefore, it is
possible to filter the resist solution 8 without
providing the joints in the pipe 41. Also,.because
there is needed no intervention of the air .operation
valve, the suck-back valve, the pump, etc. and the .
above filer in the resisﬁ solution supply pipe 41
unlike the prior art, these joints can be omitted and
also- no other member is inéerted at all in thé resist
solution paséage, so that the resist solution can be.
passed through without stagnation. However, the filter
81 is applicable similarly to the case where the air
operation valve, the suck-back valve, the pump, etc.:

are inserted.
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'In addition, since one end of the filter 81 is
fitted to a top end of the resist solution supply pipe
41 in the container 42 and also the resist solution 8
is sucked from the other end of the filter 81,. the
filter 81 can be fitted simply by one jéint.82.

Subsequently, still another embodiment of the 
present .invention will be explained hereunder. The
case will bé explained where the temperature édjusting
mechanism which executes a temperature adjustment of
the resist solution 8 passiné through the pipe 41 is
employed. It is prefefable that a temperatufe of the
resist solution 8 passing through the fesist liquid
supply pipe 41 should be controlled. If such tempera-
ture control is executed, a temperature adjusting

mechanism 91 is provided around the pipe 41, as shown

in FIG. 5. In this case, from a viewpoint of the -

prevention of vapor and stagnation generation, it is
important to provide the temperature adjusting
mechanism without using the joints, etc. at’ the maximum.

In this fashion, as shown in FIG. 6, a temperature

- adjusting mechanism 61 has cylindrical main bodies 91

arranéed around the pipe 41 at a distance, and the
cylindrical main body 91 has a space, to which the
temperature-controlled water (referred to as "temp-cont
water" hereinafter) is supplied, in its inside.

A cylindrical film member 93 is provided to cover

a circumference of the portion corresponding to the:
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~-main body 91 of the pipe 41. The cylindrical film

member 93 has flexibility and good heat conductibility,

- and is fitted to both ends of the main body 61 by

fitting members 94. In this case, the fitting.members
94 are put into openings at both ends of the main body
91 respectively, so that the cylindrical film member 93
is.pushed to an inner peripheral surface 9la at
respective end portions of the main body 91; As a

result, the cylindrical film member 93 is fitted to.the

~main body 91 in a liquid sealing state not to leak out

the temp-cont water to the pipe 41 side. A temp-cont
water supplying member 95 and a temp-cont wétér
exhausting membe; 96 are inserted into an iqternal
space 92 from the outside of the main body 91; Pipes

are connected to these members 95, 96 to circulate the

temp-cont water through the internal space 92.

Since the cylindrical film member 93 must have
both flexibility and good heat conductibility,
préferably it should be fornmed by a laminated film of
a metal and an elastomer. As such laminated film
consisting of the metal and the elastomer, fof exaﬁple,
there is an aluminum-polyethylene laminated film.

In the tempefature adjusting mechanism 61
constructed as above, when the temp-cont water is
supplied from the temp-cdnt water supplying member 95
into the internal space 92, the cylindrical film member

93 receives an internal pressure of the temp-cont water.
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At that time, because the cylindrical film heﬁber 93
has flexibility, as shown in FIG. 7, it can be brought-
into tight contact with the pipe 41 because of the
internal pressure of the temp-cont water. Also, since
the cylindrical f£ilm member 93 has good heat
conductibility, it can effectively exchange ;he’heat
with the resist solution 8 passing through thé pipe 41
when it is caused to be broﬁght into tight contact with
the pipe 41. 1In this event, since-the cylindrical film
membef 93 is fitted to the main body 91 in a iiquid
sealing state, the temp-cont water never leaks out from
the main body 91.

In this way, since temperature control of the
resist solution 8 passing through the pipe 41 can be
effected by supplying the temp-cont water to the main
body 91 fitted to the outside of the pipe 41, then
causing the cylindrical film member 93 which has |
flexibility and good heat conductibility to be brought
into tight contact with the pipe 41, and then executing
heat exchange between the resist liguid in the pipe 41
and the temp-cont water via the film member 93, the
temperature of the resist solution 8 in the pipe 41 can
be controlled effectively unless the heat exchanger is
fitted to the pipe by two joints in the prior art.

Therefore, the problem of leakage caused by the
presence of the joints, the problem of degradation due

to stagnation of the resist solution 8, and the problem
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of fine vapors due to formation of the orificés can be .
avoided. |

In this embodiment, the pump, the air operation
valve; the suck-back valve, the filter, etc. except for
the temperature adjusting mechanism 61 are not provided
to the pipe 41. Therefore,: the resist soluﬁion 8 can
be passed .through with no stagnation and the above

problems of leakage, liquid stagnation, and fine

~vapors can be eliminated substantially completely.

Nevertheless, the temperature adjusting mechanism 61
may also be applied to the system into which the pump,
the air operation valve, the suck-back valve,:the
filter, etc. are inserted.

Further, since the film member 93 can be pushed ﬁo
the inner peripheral surface 9l1la at respective end
portions of the main body 91 by putting the'fitting
members 94 into the openings at both ends of the main

body 91 and thus can be fitted to the main body 91 in

-a liquid sealing state, such film member 93 can be

fitted extremely simply under the condition that the
leakage of the temp-cont water to the pipe él'side-can
be prevented. |

The present invention is not limited to fhe above

embodiment and various modifications may be applied.

. Although the N2 gas has been employed as the pressure

supply gas, the present invention is not limited to

this and therefore any gas may be employed even if the
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gas has no bad effect on the resist solution. The pump-

-may be employed as a means for supplying the gas to the

pressure vessel.
In addition, although the example in which the

mechanism of the present invention is used to supply

.the resist solution to the coating unit has been-

described in the above embodiment, it is needless to

.say that the mechanism of the present invention may

be used to supply the developing solution to the
developing process. Also, although the example in-.
which the mechanism of the present invention is applied
to the coating/developing unit has been shown, the
present invention is not limited to this ana it may be
applied to other processing unit. Although the case

where the semiconductor wafer is employed as the object

'~ to be processed has been explained, the present

invention is not limited to this. Needless to say, the
present invention may be applied to the process of
other objects to be processed such as the LCD substrate,
etc. Moreover, thé present invention is not limited to
supply of the process solution to the object Fo be
processed, and it is applicable to overall discharée of
the liquid.

Still more, the'example in which the temberature
adjustment mechanism is applied to the resist solution
pipe has been eXpiained, but the present invention is

not limited to this. The present invention may be
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applied to the case where other fluid such as thinner, -
HMDS, etc. is transferred. In addition, thouéh the
example in which heat exchange is carried out by
supplying the temp-cont water to the main body of the
temperature adjustment mechanism has been showh in the.
above embodiment, 'the present invention is not limited:
to the water bﬁt.applied to the solution if the heat
exchange may be performed effectively by such solution.
Additional advantages and modifications will
readily occurs to those skilled in the art.. Therefore,
the invention in its broader aspects is not limited to
the specific details and representétive'embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the
spirit or scope of the generél inventive concept as

defined by the appended claims and their equivalents.
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CLAIMS

:
|

1. A process solution supplying apparatus

" comprising:

a process solution containing vessel for
containing a process solution;

a pipe for supplying the process solution from the
process solutibn containing vessel;

a proceSs solution supply driving system.for '
applying a driving force to supply the process solution
from the process soiution cdntaining.vessel'via the
pipe; and;

a filter provided in the process solution
containing vessel, for filtering the process solution.

2. The apparatus according to claim 1, wherein
one end side of the filter is communicated the pipe,
and the filter has a liquid suction port to suction the
process solution on the other end side.

3. A liquid discharging device comprising:

é liquid containing vessel for containiné a liquid
which is applied an-object to be processed;

a pipe for supplying the liguid from the liguid
containing vessel;

a liquid discharge driving system for applying a
drivihg force to discharge the liquid from the liquid
containing vessel via the pipe; and

a filter provided in the liquid containing vessel,
for filtering the liquid.

4. The device according to claim 3, -wherein.one
end side of the filter is connected to the pipe, and
the filter has a liquid suction port to suction the

process solution on the other end side.



