
1 DESCRIPTION Title of the Invention SUBSTRATE TREATMENT DEVICE
5Technical Field [0001]The present invention relates to a substrate
processing device that processes a substrate for a semiconductor,
etc., to eliminate deposits like a thin film formed on the surface of
the substrate. 10Background Art [0002]Various thin films are provided
to form an electronic circuit on a substrate in semiconductor
manufacturing processes, but such thin films like a resist must be
eliminated when becoming unnecessary. Example devices which eliminate
such thin films and which are conventionally 15 known are a
batch-type device that soaks a plurality of substrates in a bath
filled with a process liquid acting on the thin-film forming
substances to process the substrates, and a single-wafer-type device
that supplies a process liquid to the surface of the substrate one by
one to process the substrate. [0003]According to the batch-type
device, as explained above, foreign materials like 20 resists are
eliminated while the substrates are soaked in the bath filled with
the process liquid, and thus the foreign materials eliminated from
the substrates remain in the process liquid. Hence, there is a system
which causes the process liquid to overflow from the top of the bath,
circulates the overflowed process liquid to filtrate the process
liquid during the circulation, and returns the filtrated liquid to
the bath. However, since the 25 process liquid overflowed from the
top of the bath is circulated, not all amount of the process liquid
is circulated. Accordingly, even if the process liquid is filtrated
through the circulation, it is difficult to completely remove the
foreign materials in the process  



2 liquid, and the foreign materials like the above-explained resists
may remain in the process liquid.          Moreover, when the
specific gravity of the foreign material eliminated from the
substrate is heavier than that of the process liquid, even if the
process liquid is 5 circulated, the foreign materials may directly
remain in the bath.          Accordingly, even if the process liquid
is filtrated as explained above, in the case of the batch-type
process, the foreign materials in the bath may adhere again.
[0004]Moreover, in the case of the batch-type process, a plurality of
bathes are provided, respective bathes are filled with different
process liquids, and the substrates are 10 successively soaked in
respective bathes. Since it is necessary to provide the plurality of
bathes and a carrier device that carries the substrates between the
bathes, the facility becomes large in size. [0005]In order to address
such a technical issue of the bath-type device, in recent days, a
single-wafer-type process device is getting attention. According to
the 15 single-wafer-type process device, the substrate is not soaked
in a bath, but the process liquid is supplied to the substrate one by
one, and the used process liquid is drained every time the process
liquid is used. Hence, according to the single-wafer-type process
device, foreign materials do not adhere again after the process.
Moreover, it is possible to eliminate different kinds of thin films
by changing the process liquid to be supplied 20 without carrying the
substrate. [0006]For example, Patent Literature 1 discloses such a
device that is conventionally known.          This device supplies,
while rotating a substrate held horizontally with a processed surface
thereof being directed to the above, the process liquid from above
the 25 center of the surface. The process liquid supplied to the
center of the substrate peels thin films while flowing over the
substrate toward the outer circumference thereof, and the peeled thin
films are drained together with the process liquid. 



3 Citation List Patent Literature [0007]Patent Literature 1: JP
2005-051101 A 5 Summary of Invention Technical Problem
[0008]According to the above-explained conventional single-wafer-type
process device, since the process liquid is supplied from above the
substrate with the processed 10 surface thereof being directed
upwardly, supply means is necessary at the supply side. Hence, the
supply means of the process liquid interrupts to cover the upper
space of the substrate, and the device disclosed in Patent Literature
1 leaves the upper space of the substrate opened. When the upper
space of the substrate is kept opened, the supplied process liquid or
the vapors thereof spill out to the exterior of a housing. 15
[0009]However, the process liquid varies depending on the kind of the
thin films to be eliminated, but most process liquids are strongly
acidic or alkaline. Hence, if the process liquid spills out to the
exterior of the housing, the process liquids adhere to various
devices and wirings outside the housing and may damage such devices
and wirings. 20 [0010]Accordingly, in order to prevent the process
liquid from spilling out to the exterior of the housing,
conventionally, the processing-surface side of the substrate directed
upwardly may be covered by the housing also including the supply
means over the substrate. In this case, however, since the processing
surface of the substrate faces the 



25 ceiling surface of the housing, the process liquid supplied to the
processing surface bounces back from the processing surface, and the
bounced process liquid adheres to the ceiling surface of the housing.
4          Moreover, when the process liquid is vaporized, the vapors
adhere to the ceiling surface of the housing. [0011]When the process
liquid or the vapors adhered to the ceiling surface as explained
above is left as it is, such process liquid and vapors fall down and
contaminate 5 the already-processed substrate or the substrate newly
set, and thus such adhering process liquid should be completely
eliminated. However, in order to eliminate the process liquid and the
vapors from the ceiling surface, procedures of, for example, cleaning
by pure water and letting the pure water completely dried are
necessary. Since the procedures of cleaning and drying are necessary,
it takes a time for cleaning and drying 10 by what corresponds to
those procedures. [0012]It is an object of the present invention to
provide a single-wafer-type substrate processing device which
prevents a process liquid and vapors thereof from spilling out to the
exterior when directly supplying the process liquid to the surface of
a substrate to process the substrate, and which prevents the process
liquid and the vapors thereof, etc., 15 from adhering to a ceiling
surface of a housing. Solution to Problem [0013]A substrate
processing device according to a first aspect of the present
invention includes: a housing; holding means that holds, in the
housing, a substrate 20 subjected to an eliminating process of
adhering materials on a processing surface of the substrate with the
processing surface being directed to a bottom of the housing; supply
means that supplies a process liquid to the processing surface of the
substrate held by the holding means; an inlet for taking a gaseous
body in the housing; and an outlet for evacuating, from the housing,
vapors of the process liquid in the housing together with 25 the
gaseous body taken in from the inlet. 



[0014]According to a second aspect of the present invention, the
housing is provided with a guide member that guides the vapors of the
process liquid in the housing to the  5 outlet.         According to
a third aspect of the present invention, the guide member is
configured to have a part facing a periphery of the substrate held by
the holding member, and to maintain a clearance between the part and
the periphery facing with each other. 5 [0015]According to a fourth
aspect of the present invention, the substrate processing device
further includes an inlet/outlet for putting in and out the substrate
to be held by the holding member to the housing, in which a part of a
structure configuring the inlet/outlet is configured to face a
periphery of the substrate held by the holding member, and to
maintain a clearance between the part and the periphery facing with
each other, and the 10 clearance serves as the inlet of the gaseous
body. [0016]According to a fifth aspect of the present invention, the
substrate processing device further includes heating means opposite
to the supply means across the substrate to heat a rear face of the
substrate opposite to the processing surface. According to a sixth
aspect of the present invention, the heating means utilizes 15
infrared rays, and an infrared ray inlet is provided in a surface of
the housing between the heating means utilizing the infrared rays and
the substrate facing with each other.        In addition, the
infrared ray inlet may be an opening or covered with an
infrared-transparent material. [0017]According to a seventh aspect of
the present invention, the holding means has 20 a rotating function
for rotating the substrate held by the holding means. 



According to an eighth aspect of the present invention, the substrate
processing device further includes: supply means that supplies a
process liquid to the processing surface; and cleaning liquid supply
means that supplies a cleaning liquid for cleaning from a same
direction as the supply means. 25 Advantageous Effects of Invention
[0018]According to the first to eighth aspects of the present
invention, the process 6 liquid is supplied to the processing surface
of a substrate with the processing surface being held and directed to
the bottom of the housing. Hence, the process liquid does not spill
out to the upper space of the substrate. Moreover, the substrate
having the processing surface being held and directed 5 to the bottom
has a shielding function against the supplied process liquid, and
thus the process liquid does not directly spill out to the upper
space of the substrate.        The vapors of the process liquid are
taken out from the outlet together with a gaseous body taken in from
the inlet, and thus the vapors do not go up and the process liquid
does not spill out to the upper part of the housing, and even if the
ceiling of the 10 housing is opened, the process liquid and the
vapors thereof do not leak out to the exterior of the housing.
[0019]The substrate has the shielding function against the process
liquid and the   vapors of the process liquid are surely taken out
from the outlet. Accordingly, even if the upper space of the
substrate is blocked by the ceiling surface, the process liquid and
15 the vapors thereof do not adhere to the ceiling surface.
Since the process liquid and the vapors thereof do not adhere to the
ceiling surface of the housing, it becomes unnecessary to clean the
ceiling surface, and thus the process efficiency improves by what
corresponds to such unnecessity. [0020]According to the second aspect
of the present invention, the vapors of the 20 process liquid in the
housing are smoothly guided to the outlet by the guiding member.
Hence, it becomes possible to further prevent the vapors of the
process liquid from going up to the upper space of the substrate.
According to the third aspect of the present invention, a gaseous
body is taken in between the substrate and the guide member facing
the surroundings of the substrate, 



25 and the vapors of the process liquid produced near the processing
surface are further surely guided to the outlet by the flow of the
introduced gaseous body. [0021]According to the fourth aspect of the
present invention, the opening  7 configuring the inlet of the
gaseous body also serves as the inlet/outlet of the substrate for
taking in and taking out the substrate, and thus the setting work of
the substrate is easy. In addition, the inlet/outlet for taking in
and taking out the substrate is mostly blocked by the substrate, and
a space with the substrate serves as the inlet of the gaseous body. 5
Accordingly, although the inlet/outlet has a dimension for enabling
taking-in and taking-out of the substrate, no process liquid spill
out from this opening.         As explained above, the substrate
serves as a cover that blocks the opening of the inlet/outlet of the
substrate, it is unnecessary to provide a covet Therefore, in
comparison with a case in which a cover is necessary, the number of
parts can be reduced, 10 and the structure of the housing can be
simplified. Moreover, when the cover is provided, it is necessary to
clean and dry the cover, but according to the present invention, such
cleaning and drying are unnecessary. [0022]According to the fifth
aspect of the present invention, the heating means is provided at the
opposite side to the supply means of the process liquid across the
substrate, 15 and the rear face of the substrate is heated.
Accordingly, the heating means is not contaminated by the process
liquid, and the heating performance thereof does not decrease.
Since the heating performance of the heating means does not decrease,
it is possible to efficiently heat the substrate. When the substrate
is heated efficiently, it 20 accelerates the chemical reaction of the
process liquid supplied to the processing surface, and thus the
adhering materials on the processing surface of the substrate can be
eliminated efficiently.         Moreover, since the substrate is
heated efficiently, excessive energy consumption is prevented,
thereby accomplishing energy saving. 25 [0023]According to the sixth
aspect of the present invention, the heating means 



utilizes infrared rays, and thus efficient heating is realized with
the heating means and the substrate being held in a non-contact
manner. Another example of the heating means in  8 a non-contact
manner is irradiation of microwaves, but microwave irradiation
increases the facility costs, and thus the heating means utilizing
infrared rays is advantageous in costs.          In particular, when
the infrared ray inlet is opened, since there is no obstacle 5
between the heating means and the rear face of the substrate, the
substrate can be heated further efficiently. [0024]According to the
seventh aspect of the present invention, since the substrate can be
rotated, when the process liquid is supplied to the processing
surface, the process liquid can be uniformly provided to the whole
surface. Since the process liquid can be 10 uniformly provided to the
whole processing surface, the elimination process can be performed
uniformly.         Moreover, since the process liquid is supplied to
the whole surface uniformly by rotating the substrate, the supply
means does not need to have a function of dispersing the process
liquid to the processing surface, thereby simplifying the structure
of the 15 supply means. [0025]Furthermore, after the adhering
materials are eliminated, when the rotating speed of the holding
means is increased with the substrate being held, the process liquid
on the processing surface is spilled out to the circumferential
direction, and thus the substrate can be dried through a simple
scheme. 20When the substrate is heated by the heating means, if the
substrate is rotated, it becomes easy to uniformly heat the whole
surface of the substrate. [0026]According to the eighth aspect of the
present invention, the substrate processed by the process liquid can
be cleaned by a cleaning liquid while being held by the holding 



means. In particular, since the substrate is cleaned while the
cleaning liquid is supplied 25 from the same direction as that of the
process liquid, the cleaning liquid is spilled out to the same
direction as that of the process liquid. Since the cleaning liquid is
spilled out to the same direction as that of the process liquid, the
internal wall of the housing where the  9 process liquid adheres can
be simultaneously cleaned with the substrate. Brief Description of
Drawings [0027]FIG. 1 is a schematic configuration diagram showing a
first embodiment of the 5 present invention;          FIG. 2 is a
schematic configuration diagram showing a second embodiment of the
present invention;          FIG. 3 is a schematic configuration
diagram showing a third embodiment of the present invention; and
10FIG. 4 is a schematic configuration diagram showing a fourth
embodiment of the present invention. Description of Embodiments
[0028]FIG. 1 is a diagram showing a structure of a substrate
processing device 15 according to a first embodiment of the present
invention.          This substrate processing device is a
single-wafer-type processing device that eliminates resists which are
thin films from a semiconductor substrate. 



According to the first embodiment, it is presumed that a process
liquid used to eliminate the resists is an SPM
(sulfuric-acid-hydrogen-peroxide solution). The SPM is 20 a mixture
of sulfuric acid and a hydrogen peroxide solution, and such sulfuric
acid and hydrogen peroxide solution react with each other to produce
Caro's acid that dissolves the resists. When the SPM is heated, the
production of the Caro's acid is further accelerated. [0029]The
processing device includes a housing 1 which has a top face with a
circular opening la. The opening la has a minimum requisite size for
letting a substrate 25 3 to be processed by the processing device in
and out to the housing 1. In other words, the opening la has a
diameter slightly larger than the diameter of the substrate 3.
[0030]Moreover, a rotating table 2 is provided in the housing 1, and
the rotating table  10 2 includes, on a surface thereof; a plurality
of dampers 4 that hold the substrate 3. The plurality of dampers 4
are provided so as to maintain a space with respect to one another
along the circle over the rotating table 2, clamp and hold the
circular substrate 3 from the outer periphery thereof so as to be
substantially parallel to the rotating table 2 while 5 maintaining a
predetermined distance therefrom. [0031]When the dampers 4 are caused
to clamp the substrate 3, a processing surface 3a where resists are
formed is caused to face the rotating table 2.         That is, the
plurality of dampers 4 and the rotating table 2 configure holding
means of the present invention, but as explained above, the holding
means has the 10 processing surface 3a of the substrate 3 directed to
a bottom lb that is the bottom of the housing, and holds the
substrate 3 near the opening la. Accordingly, a tiny space is formed
between the periphery of the opening la and the outer periphery of
the substrate 3 facing each other. [0032]Moreover, a cylinder member
5 that serves as a rotational shaft of the rotating 15 table 2 is
provided at the opposite side to the dampers 4 and below the rotating
table 2 in the figure. The cylinder member 5 is freely rotatably
supported by a bearing provided on the bottom lb of the housing 1.
The cylinder member 5 is coupled with an electric motor M through a
pulley 6 and a belt 7. Accordingly, upon driving of the electric
motor M, the rotating table 2 can rotate together with the cylinder
member 5. However, 



20 according to the present invention, as far as the rotating table 2
can rotate, the rotating mechanism is not limited to any particular
one. [0033]Passing through the interior of the cylinder member 5 that
is the rotational shaft are a process liquid pipe 8 for supplying the
SPM that is the process liquid for peeling the resists, and a water
pipe 9 for supplying pure water as a cleaning liquid. 25 Respective
tips of the process liquid pipe 8 and the water pipe 9 have openings
passing all the way through a through-hole 2a formed in the center of
the rotating table 2 and facing the processing surface 3a of the
substrate 3 clamped by the dampers 4.  11 [0034]Each process liquid
pipe 8 and water pipe 9 is independently supported by unillustrated
support means, and even if the cylinder member 5 and the rotating
table 2 rotate, the process liquid pipe 8 and the water pipe 9 do not
rotate. Moreover, the openings of respective tips of the process
liquid pipe 8 and the 5 water pipe 9 supported by the support means
face the center of the processing surface of the substrate 3 clamped
by the dampers 4. Accordingly, the liquids released from the openings
of respective tips of the process liquid pipe 8 and the water pipe 9
are supplied to the center of the processing surface 3a.
[0035]Furthermore, according to the first embodiment, no nozzle head
is provided at 10 respective tips of the process liquid pipe 8 and
the water pipe 9, and the liquids are directly discharged from those
pipes. However, various nozzle heads can be attached to respective
tips of the process liquid pipe 8 and the water pipe 9. When a nozzle
head is attached, the liquid discharged from such a nozzle head can
be supplied in various forms, such as steam and line. 15
[0036]Moreover, the process liquid pipe 8 is connected with liquid
delivery means 10 including a pump, etc., as a structural element for
supplying the SPM that is the process liquid, the liquid delivery
means 10 and the process liquid pipe 8 configure supply means of the
process liquid according to the present invention. The liquid
delivery means 10 for supplying the SPM includes mixing means that
mixes sulfuric acid with hydrogen 20 peroxide solution at the
downstream side of the pump.          The water pipe 9 is connected
with water delivery means 11 including a pump, etc., as a structural
element for supplying pure water, and the water pipe 9 and the water
delivery means 11 configure cleaning liquid supply means that
supplies the cleaning liquid from the same direction as that of the
supply means of the process liquid according 



25 to the present invention. [0037]The housing 1 has an outlet lc
formed in the bottom lb, and the outlet 1 c is connected with suction
means 12. Since the suction means 12 vacuums the interior of  12 the
housing 1, air is suctioned from the space between the opening la and
the outer periphery of the substrate 3 to produce airflow, and the
process liquid and vapors thereof are evacuated from the outlet lc to
the exterior of the housing 1 by this airflow. That is, according to
the first embodiment, the opening la is an inlet/outlet for 5 putting
in and out the substrate 3, and serves as an inlet of a gaseous body
of the present invention. According to the first embodiment, the
inner periphery edge of the housing 1 around the opening la is a part
of a structure configuring the inlet/outlet of the present invention,
and faces the periphery of the substrate 3.            According to
the first embodiment, the SPM spilled out to the interior of the 10
housing 1 is evacuated from the outlet lc together with the vapors.
[0038]An infrared lamp 13 that is heating means of the present
invention is provided above the opening la, and the infrared lamp 13
heats the rear face of the substrate 3. That is, according to the
first embodiment, the opening la also serves as an inlet of infrared
ray of the present invention. Since the infrared ray inlet is opened,
there is no 15 obstacle between the infrared lamp 13 and the rear
face of the substrate 3, the substrate 3 can be heated further
efficiently. [0039]The infrared lamp 13 is supported by a support
mechanism 15 so as to be capable of retracting from a range
corresponding to the opening la. Hence, when the substrate 3 is put
in and out from the opening la, the infrared lamp 13 does not disturb
the 20 putting in and out of the substrate. However, when the
infrared lamp 13 is placed at a location sufficiently distant from
the opening la, it is unnecessary to configure the infrared lamp 13
that is capable of retracting from the range corresponding to the
opening la when the substrate 3 is put in and out. Moreover,
reference numeral 14 in the figure is a shield which is provided at 



25 the sides of the infrared lamp 13 and which prevents the infrared
ray emitted from the infrared lamp 13 from leaking out from the
sides. By providing the shield 14, it is possible to suppress a
heating of a member other than the substrate 3 which does not need
13 to be heated. [0040]Furthermore, a water pipe 16 that supplies
pure water is provided above the opening la, and the rear face of the
substrate 3 is cleaned by pure water supplied from the water pipe 16.
The water pipe 16 is retractable from the range corresponding to the
5 opening la, and does not disturb the setting of the substrate 3.
[0041]Next, an explanation will be given of processes of eliminating
resists on the processing surface 3a using the SPM that is the
process liquid.          First, the infrared lamp 13 and the water
pipe 16 are retracted from the upper space of the opening la of the
housing 1, and the substrate 3 is set on the rotating table 2 10
through the opening la with the processing surface 3a being caused to
face the rotating table 2. When the substrate 3 is set, the motor M
is driven to slowly rotate the rotating table 2. Moreover, the
suction means 12 is activated to vacuum the interior of the housing
1, and air is suctioned from the opening la, thereby forming airflow
to the outlet lc. 15The suction means 12 is activated after the
rotating table 3 is rotated, but the sequence of the operation of the
suction means and the rotating table is not limited to the
above-explained one. [0042]As explained above, when the rotating
table 2 is slowly rotated, the liquid delivery means 10 is controlled
to supply the SPM from the process liquid pipe 8. 20Moreover, since
the tip of the process liquid pipe 8 faces the center of the 



substrate 3 clamped by the dampers 4, the SPM released from the
process liquid pipe 8 is supplied to the center of the processing
surface 3a. The SPM supplied to the center of the processing surface
3a as explained above spreads in the circumferential direction by the
rotation of the substrate 3 and flows to the outer periphery thereof
25 [0043]Next, the infrared lamp 13 is moved to the upper space of
the opening la, and is powered on to heat the substrate 3 until it
becomes a temperature of substantially 130C to 300 C.  14
According to the first embodiment, the infrared lamp 13 that is the
heating means is disposed at the rear face side of the substrate 3,
and thus the infrared lamp 3 can be moved closer to the substrate 3
regardless of the supply means of the process liquid disposed at the
processing-surface-3a side, and can efficiently heat the substrate 3
without 5 being affected by the supplied SPM. [0044]As explained
above, when the substrate 3 is heated to a temperature of
substantially 130 C to 300 C by the infrared lamp 13, the SPM having
contacted the processing surface 3a is heated by the heat from the
substrate 3, and the chemical reaction is accelerated on the
processing surface 3a, thereby accelerating the eliminating process
10 of the resists.         Moreover, according to this device, as
explained above, the opening la of the housing 1 is slightly larger
than the diameter of the substrate 3, the substrate 3 set near the
opening la just forms an annular and tiny space between the outer
periphery of the substrate and the portion of the opening 1 a facing
with each other, and thus the substrate 15 serves as a cover that
substantially blocks off the opening la. [0045]With the substrate 3
being sewing as the cover that blocks off the opening la as explained
above, the SPM that is the process liquid is supplied to the
processing surface 3a directed to the bottom of the housing.
Accordingly, the SPM supplied to the processing surface 3a does not
spill out to the exterior of the housing 1 from the opening 20 it
Moreover, the SPM contacting the processing surface of the substrate
3 heated to a high temperature produces vapors, but these vapors are
guided to the outlet lc by the airflow taken in from the opening la
and evacuated, and thus no vapors leak. 



[0046]As explained above, since no SPM and vapors leak to the
exterior of the 25 housing, wirings and the other devices located
outside the housing 1 are not damaged.         Since the substrate 3
serves as the cover that prevents the SPM and the vapors thereof from
leaking to the exterior from the housing 1, it is unnecessary to
cause the  15 substrate 3 to cover a ceiling of the housing and to
provide a separate cover.         As explained above, since it is
unnecessary to cover the substrate 3 by a ceiling of the housing and
to provide a separate cover, cleaning and drying are simplified. For
example, when the substrate 3 is covered by a ceiling or is covered
by a cover, it becomes 5 necessary to clean and dry such ceiling and
cover, but according to this embodiment, such cleaning and drying are
unnecessary. [0047]Moreover, according to the processing device of
the first embodiment, since no  vapors are evacuated from the opening
la, the infrared lamp 13 are not contaminated by such vapors, etc.
Therefore, the energy of the infrared rays can be utilized to the
heating 10 of the substrate 3 without any loss.         Furthermore,
according to the processing device of the first embodiment, the
substrate 3 is heated by the infrared lamp 13, and the resist
eliminating process becomes efficient. For example, in order to
enhance the reactivity of the SPM with the resists on the substrate,
according to the conventional technology, the SPM heated to a high 15
temperature in advance is supplied, but in this case, the SPM
contacts the substrate that has a low temperature, and the
temperature of the SPM decreases, and thus the reaction of the SPM
with the resists becomes insufficient in some cases. If the heat of
the SPM is absorbed by the substrate, it is necessary to supply a
large amount of the SPM at the high temperature in order to prevent
such temperature falling. However, when the substrate 3 20 is heated
like the first embodiment, the temperature falling of the SPM can be
prevented, and thus it becomes unnecessary to supply a large amount
of the SPM, and the SPM can be saved by what corresponds to such
unnecessity. [0048]The processing device of the first embodiment has
a function of rotating the substrate 3 by rotating the rotating table
2, when the SPM is supplied to the center of the 25 processing
surface 3a while rotating the substrate 3, the supplied SPM can be
applied uniformly toward the outer periphery on the processing
surface 3a. In particular, according to the first embodiment, the
substrate 3 is held in such a way that the 



16 processing surface 3a is directed toward the bottom of the housing
1, the SPM supplied to the processing surface 3a is likely to fall,
but the substrate 3 is rotated as explained above, and thus the SPM
is prevented from falling due to the centrifugal force of the
rotation and is applied uniformly toward the outer periphery of the
substrate 3. Therefore, the 5 eliminating process of the resists
becomes uniform. [0049]Moreover, since the SPM can be applied
uniformly toward the outer periphery by rotating the substrate 3, it
does not necessary for the supply means to have a dispersing
function, and the structure of the supply means can be simplified. In
other words, when the supply means has a mechanism that supplies the
10 process liquid uniformly to the whole processing surface, the
function of rotating the substrate 3 in the processing step is
unnecessary. Moreover, the substrate 3 may be rotated, while at the
same time, the dispersing function of the process liquid is provided.
Furthermore, by rotating the substrate 3 together with the rotating
table 2, even if the irradiation range of the infrared rays by the
infrared lamp 13 does not match the 15 whole surface of the substrate
3, there is an advantage that the substrate 3 can be heated
uniformly. When, for example, the irradiation range of the infrared
rays is linear along the diameter or the radius of the substrate 3,
the infrared rays can be emitted to the whole rear face of the
substrate 3 by rotating the substrate 3. [0050]According to the
processing device of the first embodiment, since the supply 20 means
of the pure water is provided, after the resist eliminating process
is executing using the SPM, the processing surface 3a can be cleaned
by water. Accordingly, an explanation will now be given of the
cleaning process.           In the cleaning process, the infrared
lamp 13 is powered off, and the infrared lamp 13 is retracted from
the range corresponding to the opening la, and the supply of the 25
SPM is terminated. [0051]Next, the cleaning port of the water pipe 16
is moved to the upper space of the opening la of the housing 1, and
with the rotating table 2 being rotated, the pure water is  



17 supplied on the substrate 3 from the water pipe 16 by
unillustrated water delivery means, thereby cleaning the rear face of
the substrate 3.          Moreover, at the processing-surface-3a
side, the pure water is supplied from the water pipe 9 by the water
delivery means 11, thereby cleaning the processing surface 5 3a of
the substrate 3.         At this time, since the rotating table 2 is
rotated, the pure water supplied to both surfaces of the substrate 3
spreads toward the outer periphery thereof, and cleans both surfaces
of the substrate 3.          In the housing 1, the pure water
directed to the circumferential direction along 10 the rotating
substrate 3 collides the internal wall of the housing 1, thereby
cleaning the internal wall.         In particular, according to the
first embodiment, the process liquid is supplied from the same
direction as the supply direction of the process liquid to clean the
substrate, and thus the way of spreading and spilling the cleaning
liquid becomes consistent with 15 those of the process liquid.
Accordingly, the internal wall of the housing 1 where the process
liquid adheres can be cleaned simultaneously with the substrate.
[0052]After both surfaces of the substrate 3 are cleaned by pure
water, the water supply is terminated, and the rotating speed of the
motor M is increased. Next, the rotating table 2 is rotated at 1000
(rpm) to 3000 (rpm) or so, and the moisture is 20 completely repelled
by the centrifugal force, thereby letting both surfaces of the
substrate 3 dried. As explained above, the moisture can be repelled
by the centrifugal force, the substrate 3 can be let dried within a
short time without leaving a water mark on the substrate after
cleaning. When the rotating speed of the rotating table 2 is
increased with the space 25 between the rotating table 2 and the
processing surface 3a of the substrate 3 being narrowed, the interior
of such a space is likely to be a negative pressure condition. When
such a space is left as it is after the interior of the space becomes
a negative  18 pressure condition, foreign materials in the housing
may be suctioned into the space between the rotating table and the
processing surface facing with each other, and may adhere to the
processing surface 3a.          In order to suppress this phenomenon,
according to this embodiment, when the 5 rotating speed is increased,
a nitrogen gas is supplied to the interior of such a space, thereby
preventing a negative pressure condition. 



[0053]According to the first embodiment, the opening la of the
present invention for letting in the substrate 3 in the housing
serves as both inlet of air and inlet of the infrared rays, but
respective openings may be separately provided. However, when a
structure 10 having an opening serving as all of the three openings
is employed, there is an advantage that the structure of the housing
1 can be simplified.         According to the first embodiment, the
infrared lamp 13 and the water pipe 16 are retractable from the
region corresponding to the opening la, but the infrared lamp 13 and
the water pipe 16 may be fastened near the opening la as far as those
does not disturb 15 steps like putting in and out of the substrate 3
relative to the interior of the housing 1. [0054]FIG. 2 is a diagram
showing a structure of a substrate processing device according to a
second embodiment of the present invention.         This substrate
processing device is also a single-wafer processing device for
eliminating resists from a semiconductor substrate. The same
structural element as that 20 of the first embodiment will be denoted
by the same reference numeral as that of FIG. 1, and the same
structure as that of the first embodiment is as follows. [0055]In the
second embodiment, also, the rotating table 2 is provided inside a
housing 17, and the rotating table 2 has the dampers 4. The dampers 4
hold the substrate 3 with the processing surface 3a thereof being
directed to a bottom 17d of the 25 housing 17.         The supply
means of the process liquid includes the process liquid pipe 8 and
the liquid delivery means 10, and the clearing liquid supply means
includes the water pipe  19 9 and the water delivery means 11. Those
structures are consistent with those of the first embodiment 



[0056]According to the second embodiment employing the
above-explained same structure as that of the first embodiment, the
structure of the housing 17 is remarkably 5 different from that of
the first embodiment. That is, the housing 17 has a lid 17b
openable/closable to a main body 17a, and the substrate 3 is put in
and out by opening the lid 17b.         When the substrate 3 is set
on the rotating table 2 and the lid 17b is closed, the internal side
of the lid 17b that is a ceiling of the housing 17 faces the rear
face of the 10 substrate 3.         Accordingly, when the process
liquid is supplied to the processing surface 3a of the substrate 3,
the substrate 3 provides a shielding function against the process
liquid, and thus no process liquid adhere to the ceiling.
[0057]Moreover, an inlet 17c for introducing air is formed in the
center of the lid 17b, 15 and an outlet 17e for evacuating the air is
formed in the bottom 17d of the main body 17a. The outlet 17e is
connected with the suction means 12.         Hence, when the suction
means 12 vacuums the interior of the housing 17, airflow from the
inlet 17c to the outlet 17e is produced. According to the second
embodiment, no infrared lamp 13 that is the heating 20 means is
provided above the housing 17 unlike the first embodiment. Hence,
unillustrated heating means for heating in advance the SPM during the
supply thereof is additionally provided. [0058]Moreover, the water
pipe 16 for supplying pure water to the substrate 3 is fixed to the
lid 17b, and the water pipe 16 is connected with unillustrated water
delivery means. 25 Hence, with the lid 17b being closed, when the
pure water is supplied from the water pipe 16, the rear face of the
substrate 3 held on the rotating table 2 can be cleaned. [0059]Next,
an explanation will be given of processes of eliminating resists from
the  



20 processing surface 3a of the substrate 3 by the device of the
second embodiment         First, the lid 17b of the housing 17 is
opened, and the substrate 3 is set on the rotating table 2 with the
processing surface 3a being directed to the rotating table 2. When
the substrate 3 is set, the lid 17b is closed, and the motor M is
driven to 5 slowly rotate the rotating table 2. At this time, the
suction means 12 is activated to vacuum the interior of the housing
17, thereby producing airflow from the opening 17c to the outlet 17e.
[0060]As explained above, when the rotating table 2 is slowly
rotated, the water   delivery means 10 is controlled to supply the
SPM heated in advance from the process 10 liquid pipe 8.
Moreover, like the first embodiment, the tip of the process liquid
pipe 8 is caused to face the center of the substrate 3 clamped by the
dampers 4. Accordingly, the SPM released from the process liquid pipe
8 is supplied to the center of the processing surface 3a. The SPM
supplied to the center of the processing surface 3a as explained 15
above flows toward the outer periphery of the substrate 3 while
spreading in the circumferential direction by the rotation of the
substrate, and the resists are eliminated during the flow of the SPM.
[0061]When the process by the SPM completes through the
above-explained procedures, the water delivery means 10 is
deactivated, and the water supply means 11 20 and the unillustrated
water delivery means are controlled to supply pure water from the
water pipes 9 and 16, thereby cleaning both surfaces of the substrate
3 simultaneously.         At this time, since the rotating table 2 is
being rotated, the pure water supplied to both surfaces of the
substrate 3 spreads toward the outer periphery of the substrate, and
cleans both surfaces of the substrate 3. 25 [0062]Moreover, in the
housing 17, the pure water supplied from the water pipe 9 is directed
to the circumferential direction by the rotation of the substrate 3,
and this pure water collides the internal wall of the housing 17.
Accordingly, the internal wall of the  



21 housing 17 can be cleaned together with the cleaning of the
substrate 3.         Thereafter, the water delivery is terminated,
and like the first embodiment, the rotating speed of the motor M is
increased to completely repel the moisture by the centrifugal force,
the substrate 3 can be let dried within a short time without leaving
a 5 water mark.         When the rotating speed of the rotating table
2 is increased with the space between the rotating table 2 and the
processing surface 3a of the substrate 3 being narrowed, the interior
of such a space is likely to be a negative pressure condition. When
such a space is left as it is after the interior of the space becomes
a negative 10 pressure condition, foreign materials in the housing
may be suctioned into the space between the rotating table and the
processing surface facing with each other, and may adhere to the
processing surface 3a.         In order to suppress this phenomenon,
according to this embodiment, when the rotating speed is increased, a
nitrogen gas is supplied to the interior of such a space, 15 thereby
preventing a negative pressure condition. [0063]According to the
device of the second embodiment, also, the rear face of the substrate
3 faces the ceiling of the housing 17, and the processing surface 3a
is directed to the bottom 17d. Hence, the SPM supplied to the
processing surface 3a does not directly adhere to the ceiling of the
housing 17. 20Moreover, by the airflow taken in through the inlet 17c
formed in the lid 17b, the vapors of the SPM are guided to the outlet
17e formed in the bottom 17d of the housing 17, and thus no vapors
adhere to the ceiling inside the housing 17.         Accordingly, it
is unnecessary to open the lid 17b of the housing 17 and to clean the
SPM adhered to the ceiling, making the process of the substrate 3
efficient. 25Moreover, when the substrate 3 is cleaned, the SPM
adhering to the interior of the housing 17 can be also cleaned.
[0064]According to the second embodiment, no heating means for
heating the 



22 substrate 3 is provided, but an infrared lamp, etc., as the
heating means may be provided above the housing 17. In this case, it
is necessary to form an infrared ray inlet for allowing infrared rays
to pass through at an area of the lid 17b corresponding to the
substrate 1 The infrared ray inlet may be an opening or may be
covered by a glass that 5 allows the infrared rays to pass through.
In any cases, the SPM supplied from the process liquid pipe 8 to the
processing surface 3a is blocked by the substrate 3, and the vapors
thereof are evacuated from the outlet 17e at the bottom, and thus no
SPM and vapors thereof go out from the infrared ray inlet formed in
the lid 17b and the glass does not mist over. That is, the rear face
of the 10 substrate 3 can be surely heated through the infrared ray
inlet. [0065]Moreover, according to the second embodiment, a
structure is employed in which the substrate 3 is put in and out by
opening/closing the lid 17b, the ceiling of the housing 17 may be
completely blocked off, and the substrate 3 may be put in and out
through a side face of the housing 17. In this case, the relationship
between the gaseous 15 body inlet and the outlet remains same as that
of the second embodiment. That is, airflow from the inlet 17c of the
gaseous body provided above the processing surface 3a of the
substrate 3 to the outlet 17e provided downwardly of the processing
surface 3a is produced to evacuate the vapors of the process liquid.
When the ceiling of the housing is completely blocked off as
explained above, 20 no process liquid and vapors thereof adhere to
the ceiling, and thus it is unnecessary to clean the ceiling.
Therefore, there is no problem even if the ceiling is completely
blocked off. [0066]According to the first and second embodiments, the
air inlets la, 17c of the  present invention are formed in the
ceiling of the housings 1, 17, and the outlets lc, 17e 25 are formed
in the bottoms lb, 17d of the housings 1, 17, but respective
positions thereof are not limited to the positions in the
above-explained embodiments. As far as the relationship that the
inlets la, 17c are provided at the same level  23 



as that of the processing surface 3a of the substrate 3 or thereabove
and the outlets lc, 17e are provided downwardly of the inlets la,
17c, like the above-explained embodiments, the vapors attempting to
go up from the outer periphery of the processing surface 3a can be
surely held to the lower space by the airflow from the upper space,
and thus no vapors 5 leak out to the exteriors of the housings 1, 17.
Moreover, the condition in which the inlet is located at the same
level as that of the processing surface means that the level of the
processing surface is located within the range of the aperture of the
inlets la, 17c. [0067]However, as far as the airflow can be produced
in the housing, respective 10 positions of the inlet and the outlet
are not limited to those of the first and second embodiments, and the
up-and-down relationship of the inlet and the outlet is not limited
to those of the first and second embodiments.         FIG. 3 shows a
structure of a substrate processing device according to a third
embodiment having an air inlet 17f provided downwardly of an outlet
17g. 15The substrate processing device of the third embodiment is
also a single-wafer processing device for eliminating resists from a
semiconductor substrate, and respective positions of the gaseous body
inlet and the outlet are different from those of the second
embodiment, but the other structures are the same as those of the
second embodiment Accordingly, the same structural element as that of
the second embodiment will be 20 denoted by the same reference
numeral in FIG. 2, and the detailed explanation thereof will be
omitted. [0068]The substrate processing device of the third
embodiment has, like the second embodiment, the housing 17 including
the main body 17a and the openable/closable lid 17b, and the
substrate 3 is put in and out by opening the lid 17b. 25According to
the third embodiment, however, no opening is formed in the lid 17b,
and the gaseous body inlet 17f and the outlet 17g are provided at a
side face of the main body 17a. Moreover, the inlet 17f is provided
below the processing surface 3a of  24 the substrate, and the outlet
17g is provided above the inlet 17f. Furthermore, the outlet 17g is
connected with the suction means 12, and the suction means 12 vacuums
the interior of the housing 17, thereby producing airflow to the
outlet 17g in the housing 17. [0069]Like the second embodiment, the
substrate processing device of the third 



5 embodiment can eliminate resists from the processing surface 3a of
the substrate 3.        That is, in the housing 17, with the
processing surface 3a being caused to face the rotating table 2, the
substrate 3 is set on the rotating table 2, and the process liquid is
supplied to the processing surface 3a from the bottom-17d side,
thereby eliminating the resists. 10When the resists are eliminated as
explained above, the suction means 12 is activated to vacuum the
interior of the housing 17.        Hence, according to the third
embodiment, the vapors of the SPM that is the process liquid are
evacuated from the outlet 17g, and do not leak out to the exterior
from the housing 17. 15 [0070]According to the third embodiment, the
air inlet 17f is provided below the processing surface 3a of the
substrate 3 and below the outlet 17g. Hence, if airflow that causes
air taken in from the inlet 17f to directly flow to the outlet 17g is
produced, it is difficult to efficiently evacuate the vapors. In
practice, however, the suction means 12 does not directly suction the
air from the inlet 17f, but suctions the gaseous body in the 20 whole
interior of the housing 17. In particular, when the rotating table 2
is rotated and the process liquid is supplied, the airflow in the
housing 17 becomes turbulent, and thus it is substantially impossible
to produce only airflow from the inlet 17f to the outlet 17g. Hence,
according to the substrate processing device of the third embodiment,
it is possible to evacuate the vapors of the process liquid in the
housing 17 from the outlet 17g. 25 However, when the inlet is
provided near the processing surface, and the outlet is provided
below the inlet, airflow of forcibly guiding the vapors of the
process liquid to the outlet can be further easily produced.  25
[0071]Moreover, when the substrate 3 is set on the rotating table 2
and the lid 17b is closed, the internal side of the lid 17b that is
the ceiling of the housing 17 faces the rear face of the substrate 3.
Hence, when the process liquid is supplied to the processing surface
3a of the 5 substrate 3, the substrate 3 has the shielding function
against the process liquid, and thus no process liquid adhere to the
ceiling. Accordingly, the process liquid does not spill out from the
upper part of the housing 17, and a step of cleaning the SPM adhered
to the ceiling by opening the lid 17b of the housing 17 is
unnecessary, thereby making the process of the substrate 3 efficient.
10 [0072]FIG. 4 shows a fourth embodiment in which three outlets id,
le, and if for 



evacuating the gaseous body together with the vapors of the process
liquid are provided in the housing 1, and guide members 18a, 18b, and
18c for guiding such gaseous body to respective outlets id, le, and
if are provided. Moreover, according to the fourth embodiment, the
upper and lower positions 15 of the rotating table 2 that holds the
substrate 3 are changeable. More specifically, unillustrated driving
means ascends/descends the rotating table 2 while maintaining
coupling of the cylinder member 5, the process liquid pipe 8 and the
water pipe 9 fixed to the rotating table with associated members. The
other structures are the same as those of the first embodiment shown
in 20 FIG. 1, and the same structural element as that of the first
embodiment will be denoted by the same reference numeral in FIG. 1,
and the detailed explanation thereof will be omitted. [0073]The guide
members 18a, 18b, and 18c are each a conic member having an   opening
at the center thereof, and are provided at the internal wall of the
housing 1 while 25 maintaining a predetermined clearance with respect
to each other in the axial direction of the cylinder member 5. The
outlet id, the outlet le, and the outlet lf are provided between the
upper  26 guide member 18a and the middle guide member 18b, between
the middle guide member 18b and the lower guide member 18c, and below
the lower guide member 18c at the basal end sides of respective guide
members 18a, 18b, and 18c.           Moreover, respective outlets are
connected with suction means 12a, 12b, and 5 12c to evacuate the
gaseous body containing the vapors of the process liquid in the
housing 1. [0074]That is, the guide members 18a and 18b are guide
members guiding the vapors  of the process liquid to the outlet ld,
the guide members 18b and 18c are guide members guiding the vapors to
the outlet le, and the guide member 18c is a guide member guiding 10
the vapors to the outlet if.          For example, when the periphery
of the substrate 3 is adjusted so as to face a tip of the upper guide
member 18a that is a part thereof, and the suction means 12a is
activated to start the process, the vapors of the process liquid
supplied to the processing surface 3a are guided to the outlet id by
the guide members 18a and 18b. 15 [0075]Moreover, when the periphery
of the substrate 3 is adjusted so as to face a tip 



of the middle guide member 18b, and the suction means 12b is
activated, the vapors of the process liquid are guided to the outlet
le, and when the periphery of the substrate 3 is adjusted so as to
face a tip of the lower guide member 18c and the suction means 12c is
activated, the vapors of the process liquid are guided to the outlet
if. 20As explained above, depending on the position of the substrate
3, the outlet where the vapors are guided can be changed. Hence, when
the position of the substrate 3 is changed depending on the kind of
the process liquid, and the outlets are separately used, the process
liquids can be separately collected kind by kind at the ends of the
suction means 12a, 12b, and 12c, and thus there is an advantage that
a disposal process 25 and recycling can be carried out smoothly.
[0076]The expression that the periphery of the substrate 3 is caused
to face the tip of the guide member means adjusting the height of the
substrate 3 and causing the periphery  27 of the substrate 3 to come
close to the tip of the guide member, and it is unnecessary that the
height position of the substrate 3 and the position of the tip of the
guide member are strictly leveled, and either one of the substrate 3
and the guide member may be slightly located up and down relative to
each other. However, if the processing surface 3a of the 5 substrate
3 is located below the tip of the guide member that guides the
gaseous body, vapors of the process liquid, etc., can be surely
evacuated. Moreover, when the rear face of the substrate 3 is located
at the same height position of the tip of the guide member or below
the tip of the guide member, if the cleaning liquid, etc., is
supplied from the rear face side, the cleaning liquid, etc., can also
be drained from the outlet. 10 [0077]The substrate processing device
of the fourth embodiment can eliminate resists from the processing
surface 3a of the substrate 3 like the first embodiment. That is, in
the housing 1, with the processing surface 3a being caused to face
the rotating table 2, the substrate 3 is set on the rotating table 2,
and the process liquid is    supplied to the processing surface 3a
from the bottom-lb side, thereby eliminating the 15 resists.
However, according to the fourth embodiment, the process is started
after the periphery of the substrate 3 is caused to face the tip of
any one of the guide members. Moreover, the suction means
corresponding to that guide member is activated. 



[0078]For example, as shown in FIG. 4, when the periphery of the
substrate 3 is 20 caused to face the tip position of the upper guide
member 18a, only the suction means 12a is activated. Next, when the
process of the substrate 3 starts, air suctioned through the opening
la formed in the ceiling of the housing 1 is guided to the outlet ld
by the guide member 18a, and thus airflow for draining the processing
liquid is produced. Hence, according to the fourth embodiment, the
vapors of the SPM that is the 25 process liquid are evacuated from
the outlet ld, and do not leak out to the exterior from the housing
I. [0079]Moreover, when the process liquid other than the SPM is
used, the periphery of  28 the substrate 3 is set to face the tip of
another guide member, e.g., the guide member 18b, and the suction
means 12b is activated. According to this setting, the vapors of the
process liquid are guided to the outlet le by the guide member 18b
together with air taken in from the opening la. In this case, also,
the vapors of the process liquid are evacuated 5 from the outlet le,
and do not leak out to the exterior from the housing 1.
[0080]According to the fourth embodiment, the three guide members
18a, 18b, and 18c and the outlets id, le, and if are provided, but
the number of the guide members and that of the outlets can be any
number. When it is desirable to separately drain the process liquid
for each kind, the outlets depending on the kinds of the process
liquids and 10 the guide members for guiding the gaseous body to
respective outlets are necessary.         Moreover, when it is
unnecessary to separate the process liquids depending on the kind
thereof, if the guide member is provided, air taken in from the inlet
can be guided to the outlet, and airflow efficiently evacuating the
vapors of the process liquid can be produced. 15According to the
fourth embodiment, respective tips of the guide members 18a, 18b, and
18c correspond to "a part of a guide member facing a periphery of a
substrate held by the holding member" of the present invention, but
the above-explained part is a portion facing the periphery of the
substrate and is not limited to the tip depending on the shape of the
guide member. 20 [0081]According to the first to fourth embodiments,
air is taken in from the inlet, but 



the kind of the gaseous body taken in to the interior of the housing
is not limited to any particular one as far as it does not affect the
process liquid and the substrate.         Moreover, means for taking
in a gaseous body to the interior of the housing through the inlet
may be one which applies pressure from the inlet and which pushes a
25 gaseous body into the interior of the housing in addition to the
suction means connected with the outlet. [0082]Furthermore, when a
plurality of outlets are not provided unlike the fourth  29
embodiment, a gaseous body taken in form the inlet is efficiently
evacuated from the outlet together with the vapors of the process
liquid in the housing, and it is appropriate to form the guide member
in the housing. According to the first to fourth embodiments, the
substrate 3 is held 5 horizontally in the housings 1 and 17, but it
is fine if the substrate 3 is not horizontal as far as the processing
surface 3a is directed to the bottom of the housing. [0083]In the
above-explained embodiments, the explanation was given of the example
device that executes a process of eliminating resists formed on the
processing surface 3a, but the substrate processing device of the
present invention is useful as a 10 device that executes a process of
eliminating thin films other than resists, and other adhering
materials. However, it is necessary to select a process liquid
depending on the substance subjected to the eliminating process. For
example, in order to execute the eliminating process of nitride
films, phosphoric acid is used, and HPM (hydrochloric hydrogen
peroxide solution)or APM (ammonium hydrogen peroxide solution), etc.,
are 15 used to process various thin films and adhering materials like
particles on the processing surface 3a like the eliminating process
of the resists.          In order to provide plural kinds of process
liquids, when process liquid pipes for respective process liquids are
provided in the cylinder member 5, the plural kinds of processes can
be performed by the same device. 20In any cases, a cleaning process
of additionally cleaning a ceiling of the housing or a cover where
vapors of the process liquid adhere becomes unnecessary. 



[0084]Furthermore, according to the above-explained embodiments, the
infrared lamp is used as the means for heating the substrate, but the
heating means is not limited to the infrared lamp as far as it can
heat the substrate in a non-contact manner so that no 25 process
liquid adheres to such means. For example, microwave irradiation is
possible as the heating means. However, microwave irradiation
increases the costs of facility, and the heating means utilizing
infrared rays is advantageous from the standpoint of costs.  30
Moreover, when infrared rays are utilized, the present invention is
not limited to the infrared lamp and an infrared heater can be used.
Industrial Applicability 5 [0085]The present invention is useful for
an eliminating process of thin films on a liquid crystal glass
substrate, and a plasma display substrate, etc., in addition to a
semiconductor substrate. Reference Signs List 10 [0086]1Housing
laOpening lbBottom lcOutlet 



ldOutlet 15leOutlet ifOutlet 2Rotating table 3Substrate 3aProcessing
surface 204Clamper 8Process liquid pipe 9Water pipe 10Liquid delivery
means 11Water delivery means 2512Suction means 12aSuction means
12bSuction means  12cSuction means 



13Infrared lamp 17Housing 17cInlet 517dBottom 17eOutlet 18aGuide
member 18bGuide member 18cGuide member 10  32 CLAIMS I.A substrate
processing device comprising: a housing; 5holding means that holds,
in the housing, a substrate subjected to an eliminating process of
adhering materials on a processing surface of the substrate with the
processing surface being directed to a bottom of the housing; 



supply means that supplies a process liquid to the processing surface
of the substrate held by the holding means; 10an inlet for taking a
gaseous body in the housing; and     an outlet for evacuating, from
the housing, vapors of the process liquid in the housing together
with the gaseous body taken in from the inlet.       2. The substrate
processing device according to claim 1, wherein the housing is 15
provided with a guide member that guides the vapors of the process
liquid in the housing to the outlet.      3. The substrate processing
device according to claim 2, wherein the guide member is configured
to have a part facing a periphery of the substrate held by the 20
holding member, and to maintain a clearance between the part and the
periphery facing with each other.       4. The substrate processing
device according to any one of claims 1 to 3, further comprising an
inlet/outlet for putting in and out the substrate to be held by the
holding 25 member to the housing, wherein     a part of a structure
configuring the inlet/outlet is configured to face a periphery of the
substrate held by the holding member, and to maintain a clearance
between the part  33 and the periphery facing with each other, and
the clearance serves as the inlet of the gaseous body.      5. The
substrate processing device according to any one of claims 1 to 4,
further 5 comprising heating means opposite to the supply means
across the substrate to heat a rear face of the substrate opposite to
the processing surface.      6. The substrate processing device
according to claim 5, wherein the heating means utilizes infrared
rays, and an infrared ray inlet is provided in a surface of the 10
housing between the heating means utilizing the infrared rays and the
substrate facing with each other.       7. The substrate processing
device according to any one of claims 1 to 6, wherein the holding
means has a rotating function for rotating the substrate held by the
holding 15 means. 



8. The substrate processing device according to any one of claims 1
to 7, further comprising: supply means that supplies a process liquid
to the processing surface; and 20cleaning liquid supply means that
supplies a cleaning liquid for cleaning from a same direction as the
supply means. 


