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1
SUBSTRATE TREATING APPARATUS

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a substrate treating appa-
ratus for performing a treatment with a treating liquid on a
substrate, such as a semiconductor wafer, a substrate for a
liquid crystal display or for an organic electroluminescence
(EL) display device, a glass substrate for photomask, a
substrate for an optical disk, a substrate for a magnetic disk,
a ceramic substrate, a substrate for a solar cell substrate, or
the like (hereinafter, simply referred to as a substrate).

Description of the Related Art

Such currently-used types of devices include one having
a platform, a plurality of support pins, and a supply nozzle.
See, for example, Japanese Unexamined Patent Application
Publication No. 2019-46985A (FIG. 6). The platform rotat-
ably supports a substrate. The support pins are erected on an
outer peripheral portion of an upper surface of the platform.
The support pins support an outer peripheral edge of a
substrate. The supply nozzle supplies a treating liquid to a
substrate supported by the platform.

The support pins are inserted into through-holes formed in
the platform. The support pins include lifting pins. The
lifting pins each move upward/downward between a transfer
position apart from the upper surface of the platform and a
holding position closer to the upper surface of the platform
than the transfer position. The treating liquid is supplied
from the supply nozzle to the platform while the substrate is
held thereon. The treating liquid flowing down to the plat-
form enters inside the platform through the gaps between the
support pins and the through-holes. Then, drive components
for lifting/lowering the support pins may be damaged by the
treating liquid. Accordingly, a sealing member such as an
O-ring is attached to each of the through-holes of the
platform in which the support pins are inserted.

SUMMARY OF THE INVENTION

However, the conventional example with such a configu-
ration as above possesses the following drawbacks.

That is, in the currently-used apparatus, the support pin
has extremely high sliding resistance against the sealing
member. Therefore, the drive components driving the sup-
port pins need to produce a larger driving force. The number
of the drive components for driving the support pins need to
be increased. Moreover, enhanced strength of a connecting
member moved upward/downward by the drive component
is needed by connecting the plurality of support pins. This
causes prevention of a reduction in cost of the substrate
treating apparatus.

The present disclosure has been made regarding the state
of the art noted above, and its one object is to provide a
substrate treating apparatus that enables a reduction in cost
by making support pins with a non-sealing structure.

The present invention is constituted as stated below to
achieve the above object.

One aspect of the present invention provides a substrate
treating apparatus for treating a substrate with a treating
liquid. The substrate treating apparatus includes a rotating
member resistant to the treating liquid, having a diameter
larger than a diameter of a substrate, and including a
plurality of through-holes formed therein and configured to
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be in communication with an upper surface and a lower
surface thereof on an outer peripheral side; a plurality of
support pins resistant to the treating liquid, attached to the
through-holes with a non-sealing structure, and configured
to support a substrate in such a manner that a lower surface
of the substrate is spaced apart from the upper surface of the
rotating member; a supply nozzle configured to supply a
treating liquid to the substrate supported by the support pins
on the upper surface of the rotating member; a cover
resistant to the treating liquid and spaced apart below from
the lower surface of the rotating member; a rotational drive
device disposed within the cover and configured to drive the
rotating member rotationally in a horizontal plane; and a
drive device disposed within the cover and configured to
drive the support pins.

According to the present invention, the support pins are
attached to the through-holes of the rotating member with a
non-sealing structure. Accordingly, the treating liquid sup-
plied from the supply nozzle enters the lower surface of the
rotation member through the gaps between the through-
holes of the rotating member and the plurality of support
pins. However, areas above the cover are resistant to the
treating liquid, and the rotational drive device and the drive
device are covered with the cover, leading to prevention of
adverse effects by the treating liquid. Moreover, the non-
sealing structure can lower sliding resistance and drive load.
Consequently, the drive member does not need to increase
the driving force and rigidity of the member for driving,
leading to a reduction in cost of the substrate treating
apparatus.

Moreover, it is preferable in the present invention that
some of the support pins work as lifting pins, the substrate
treating apparatus includes a connecting member configured
to connect the lifting pins below the rotating member, and
the drive device drives to lift and lower the lifting pins via
the connecting member between a transfer position where
the substrate is transported and a support position lower than
the transfer position.

The drive device lifts and lowers the lifting pins via the
connecting member. However, since the drive load is small
due to the non-sealing structure, the rigidity of the connect-
ing member can be lower than that of the currently-used
connecting member.

Moreover, it is also preferable in the present invention that
the drive device includes an actuation shaft configured to
move forward and backward, an upper end of the actuation
shaft abuts against the connecting member when the con-
necting member moves to the transfer position, the upper
end of the actuation shaft is spaced apart from the connect-
ing member when the connecting member moves to the
support position, and the substrate treating apparatus
includes magnets for attracting the connecting member
downward with a magnetic force thereof when the connect-
ing member moves from the transfer position to the support
position.

The actuation shaft pushes the connecting member
upward when the connecting member moves to the transfer
position, and the actuation shaft is spaced apart from the
connecting member when the connecting member moves to
the support position. Accordingly, the support pins and the
connecting member move downward by their own weights.
At that time, the connecting member is attracted downward
by the magnets. Consequently, the connecting member can
move quickly from the transfer position to the support
position.

Moreover, it is also preferable in the present invention that
the rotating member includes a peripheral surface member



US 12,083,563 B2

3

extending downward from an outer peripheral surface of the
rotating member, and including a lower end portion spaced
apart upward from an upper surface of the cover, and an
opened lower surface.

The treating liquid that entered below the rotation mem-
ber through the through-holes of the rotating member can be
prevented from scattering laterally. Moreover, since the
lower surface of the peripheral surface member is open, the
rotating member can be maintained easily.

Moreover, it is also preferable in the present invention that
the substrate treating apparatus further includes a cleaning
nozzle configured to supply a cleaning liquid toward an
inside of the peripheral surface member.

The cleaning nozzle supplies the cleaning liquid to
remove a treating liquid that has entered a lower part of the
rotating member. This achieves cleaning within a space
formed by the lower surface of the rotating member and the
inside of the peripheral surface member can be cleaned.

Moreover, it is preferable in the present invention that the
substrate treating apparatus further includes a gas supply
mechanism configured to supply gas between the rotation
member and a lower surface of a substrate supported by the
support pins, and a suction force is generated on the sub-
strate supported by the support pins toward the rotating
member.

The gas supply mechanism supplies gas, thereby working
as a Bernoulli chuck. Consequently, in addition to a holding
force by the plurality of support pins, the suction force
toward the rotating member can hold a substrate reliably.

BRIEF DESCRIPTION OF THE DRAWINGS

For the purpose of illustrating the invention, there are
shown in the drawings several forms which are presently
preferred, it being understood, however, that the invention is
not limited to the precise arrangement and instrumentalities
shown.

FIG. 1 is an overall diagram showing a schematic con-
figuration of a substrate treating apparatus according to one
embodiment.

FIG. 2 is a longitudinal sectional view showing a part of
a holding unit.

FIG. 3 is a longitudinal sectional view showing the part of
the holding unit in a state where a support pin is in a transfer
position.

FIG. 4 is a longitudinal sectional view showing the part of
the holding unit in a state where the support pin is rotated in
a support position.

FIG. 5 is a diagram showing a state where the inside of the
holding unit is being washed.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The following describes one embodiment of the present
invention with reference to drawings.

FIG. 1 is an overall diagram showing a schematic con-
figuration of a substrate treating apparatus according to one
embodiment. FIG. 2 is a longitudinal sectional view show-
ing a part of a holding unit.

A substrate treating apparatus according to this embodi-
ment performs a treatment with a treating liquid while
holding a substrate W in a horizontal posture, for example.
The substrate treating apparatus includes a holding unit 1, a
cover 3, a scattering prevention cup 5, a treating liquid
supply system 7, a lower supply system 9, and a cleaning
liquid supply system 11.

10

15

20

25

30

35

40

45

50

55

60

65

4

A substrate W held by the holding unit 1 to be treated is
in a circular shape in plan view, for example. The holding
unit 1 includes a rotating member 13, a plurality of (e.g., six)
support pins 15, a peripheral surface member 17, a connect-
ing member 19, guide pins 21, upper magnets 23, a magnet
holding member 25, lower magnets 27, and a rotary shaft 29.

The rotating member 13 is in a circular shape and has a
diameter larger than that of a substrate W. Specifically, the
diameter of the rotating member 13 is preferably about 1.05
to 1.2 times of that of a substrate W. The rotating member
13 is rotationally driven by an electric motor 45. The rotating
member 13 is surrounded by the scattering prevention cup 5.
Accordingly, when the rotating member 13 is too large, the
driving force of the electric motor 45 needs to be larger, and
thus the scattering prevention cup 5 also needs to be larger
in size, leading to increase in cost of the apparatus. The
rotating member 13 has a plurality of through-holes 31
formed on an outer peripheral side thereof. The through-
holes 31 are in communication with an upper surface and a
lower surface of the rotating member 13. The through-holes
31 are formed at a plurality of (e.g., six) positions of the
rotating member 13. No sealing member such as an O-ring
is interposed in the through-holes 31. In other words, the
support pins 15 are inserted in the through-holes 31 with a
non-sealing structure. The support pins 15 are each made of
a resin material that is resistant to a treating liquid. Examples
of the resin material include fluorine-based resins such as
polytetrafluoroethylene (PTFE), a copolymer of tetratluoro-
ethylene and perfluoroalkyl vinyl ether (PFA), and polychlo-
rotrifluoroethylene (PCTFE). Such a resin material is not
limited to a fluorine-based resin. Any material that is resis-
tant to the treating liquid supplied from a treating liquid
supply system 7, to be mentioned later, may be used. Each
support pin 15 is in a cylindrical shape with a longitudinal
axis longer than the thickness of the rotating member 13.
Each support pin 15 includes a projection 154 on the upper
surface thereof for restricting horizontal movement of a
substrate W. Each support pin 15 is formed to have an outer
diameter slightly smaller than an inner diameter of the
through-hole 31.

The support pins 15 each have a lower end portion
connected to the connecting member 19. The connecting
member 19 is in an annular shape in plan view. The plurality
of guide pins 21 are inserted into the connecting member 19
at a part of an area where the support pins 15 are not present
in plan view. The upper portions of the guide pins 21 are
attached to the lower surface of the rotating member 13, and
the lower portions of the guide pins 21 have flanges 21a
formed thereon. Consequently, a lowered position of the
connecting member 19 is restricted by the flanges 21a of the
guide pins 21. The connecting member 19 and the guide pins
21 are made by molding a metallic material such as stainless
steel with fluoroplastic described above. Accordingly, the
connecting member 19 and the guide pins 21 have a chemi-
cal resistance. Moreover, the rotating member 13 is made of
a metallic material such as stainless steel. The lower surface
and the inner peripheral surface of the rotating member 13
are coated with fluoroplastic or the like described above.
Accordingly, the rotating member 13 has a chemical resis-
tance.

The upper magnets 23 are attached to a part of the lower
surface of the connecting member 19. The magnet holding
member 25 is attached below the connecting member 19,
apart from the upper magnets 23. The magnet holding
member 25 has a fixed position in level. The lower magnets
27 are attached to the upper surface of the magnet holding
member 25. The upper surfaces of the lower magnets 27 face
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the upper magnets 23. The upper magnets 23 and the lower
magnets 27 are attached in such a manner that opposite
polarities thereof attracting each other face each other. That
is, if a lower surface of an upper magnet 23 has an S pole,
the lower magnet 27 is attached in such a manner that an
upper surface thereof has an N pole. The upper magnets 23,
the lower magnets 27, and the magnet holding member 25
are molded with fluoroplastic described above. Accordingly,
the upper magnets 23, the lower magnets 27, and the magnet
holding member 25 have a chemical resistance.

The plurality of support pins 15 are moved upward/
downward through the connecting member 19, and the
support pins 15 are attached to the rotating member 13 with
a non-sealing structure. Thus, drive load of the support pins
15 through the connecting member 19 is reduced. Accord-
ingly, the connecting member 19 can be configured to have
lower rigidity compared with that of a currently-used con-
necting member.

A front end portion of the rotary shaft 29 is attached to the
rotating member 13. The rotary shaft 29 has a double
cylindrical structure. The rotary shaft 29 includes an inner
cylinder 35 and an outer cylinder 33 into which the inner
cylinder 35 is inserted. An inner peripheral surface of the
outer cylinder 33 is spaced apart from an outer peripheral
surface of the inner cylinder 35. Accordingly, the rotary shaft
29 includes a first flow path 37 and a second flow path 39
formed therein. The first flow path 37 is provided at the
center of the inner cylinder 35. The second flow path 39 is
formed by the outer peripheral surface of the inner cylinder
35 and the inner peripheral surface of the outer cylinder 33.
An opening lid 41 is attached to the rotation center of the
rotating member 13 above the rotary shaft 29. A discharge
port 41a is formed at a center of the opening lid 41. A lower
portion of the opening lid 41 protrudes downward in a
triangular shape. The inner cylinder 35 facing the lower
portion has an upper surface recessed downward to form a
triangular shape. The triangular shape conforms to the
triangular shape of the opening lid 41. These triangular
portions are spaced apart from each other, forming a laby-
rinth structure 415. The rotary shaft 29 is made by coating
fluoroplastic described above to a metallic material such as
a stainless-steel alloy. Accordingly, the rotary shaft 29 has a
chemical resistance.

A flow path 43 is formed inside the rotating member 13.
One end of the flow path 43 is in communication with the
second flow path 39. The other end of the flow path 43 is in
communication with the upper surface of the rotating mem-
ber 13 at the peripheral side. The opening at the peripheral
side is an edge opening 43a. The edge opening 43a is formed
so as to be inclined upward. This causes the edge opening
43a to blow gas toward the upper end portion of the support
pin 15 positioned at the level in the support position.

Here, the discharge port 41a and the edge opening 43a
described above correspond to the “gas supply mechanism”
in the present disclosure.

The rotating member 13 includes the peripheral surface
member 17. The peripheral surface member 17 is in an
annular shape in plan view. The peripheral surface member
17 extends downward from the outer peripheral surface side
of the rotating member 13. A lower end portion of the
peripheral surface member 17 is spaced upward from an
upper surface of the cover 3. A lower surface of the
peripheral surface member 17 has an opening in a substan-
tially circular shape when viewed from below. The periph-
eral surface member 17 prevents lateral scattering of the
treating liquid that entered below the rotating member 13
through the through-holes 31 of the rotating member 13.
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Moreover, the lower surface of the peripheral surface mem-
ber 17 is open. This achieves easy maintenance of the inside
of the holding unit 1.

The upper surface of the cover 3 is spaced apart down-
ward from the lower end portion of the peripheral surface
member 17. At least the upper surface of the cover 3 is made
of, for example, fluoroplastic described above. Accordingly,
the cover 3 is resistant to the treating liquid supplied from
the treating liquid supply system 7, which is to be mentioned
later. The cover 3 includes an electric motor 45 and a
lifting/lowering driving unit 47 therein. The rotary shaft 29
is inserted in the central portion of the cover 3 via a sealing
member 49. The rotary shaft 29 is connected to the electric
motor 45 while protruding downward from a lower end
portion of the electric motor 45. When the electric motor 45
is actuated, the rotary shaft 29 is rotated about a shaft axis
P. A lifting/lowering driving unit 47 is disposed on an outer
peripheral side of the upper surface of the cover 3. The
lifting/lowering driving unit 47 is formed by an actuator
such as an air cylinder, for example. The lifting/lowering
driving unit 47 includes an actuation shaft 51. The actuation
shaft 51 has a longitudinal axis oriented vertically. The
actuation shaft 51 is inserted into the cover 3 via the sealing
member 53. When the lifting/lowering driving unit 47 is
actuated, the actuation shaft 51 expands in such a manner
that the upper end of the operation shaft 51 is separated from
the lifting/lowering driving unit 47. When the lifting/low-
ering driving unit 47 is in a non-actuated state, the actuation
shaft 51 contracts in such a manner that the upper end
approaches the lifting/lowering driving unit 47. While the
lifting/lowering driving unit 47 is in a non-actuated state, the
upper end of the actuation shaft 51 is slightly spaced apart
from the lower surface of the connecting member 19. When
the lifting/lowering driving unit 47 is in the non-actuated
state, the connecting member 19 is movable downward, and
the support pins 15 is movable into the support position.
Moreover, while the lifting/lowering driving unit 47 is
activated, the upper end of the actuation shaft 51 abuts
against the lower surface of the connecting member 19 to
push the connecting member 19 upward. This causes the
actuation shaft 51 to push the support pins 15 upward to the
transfer position.

The actuation shaft 51 described above is made of stain-
less steel, for example. The actuation shaft 51 is coated with
fluoroplastic described above, such as polybenzimidazole
(PBI), a copolymer of tetrafluoroethylene and ethylene
(EFEP). Accordingly, the actuation shaft 51 has a chemical
resistance. Moreover, the actuation shaft 51 may be made of
polyether ether ketone (PEEK). In this case, the actuation
shaft 51 is coated with fluoroplastic or the like described
above.

A cleaning nozzle 55 is disposed on a side surface of the
cover 3. The side surface is inclined downward from the
upper surface of the cover 3. The cleaning nozzle 55 has a
longitudinal axis oriented toward an opening of the periph-
eral surface member 17. The scattering prevention cup 5 is
disposed laterally to the cover 3 and the holding unit 1. The
scattering prevention cup 5 collects a treating liquid scat-
tered from the holding unit 1 to the periphery thereof.
Moreover, the scattering prevention cup 5 collects a treating
liquid that has entered inside of the holding unit 1. More-
over, the scattering prevention cup 5 collects the scattered
cleaning liquid supplied from the cleaning nozzle 55 to the
holding unit 1.

The treating liquid supply system 7 includes a supply
nozzle 57, a treating liquid supplying unit 59, a pipe 61, and
a control valve 63. The supply nozzle 57 is disposed above
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the holding unit 1, along the shaft axis P. The supply nozzle
57 is configured to be movable between a standby position
(not shown) and a supply position shown in FIG. 1. The
treating liquid supplying unit 59 stores a cleaning liquid for
cleaning substrates W. Examples of the cleaning liquid
include deionized water, a mixed solution of aqueous ammo-
nia and aqueous hydrogen peroxide (SC1), a mixed solution
of hydrochloric acid, aqueous hydrogen peroxide, and pure
water (SC2), and diluted hydrofiuoric acid (DHF). The
supply nozzle 57 is in fluid communication with the treating
liquid supplying unit 59 via the pipe 61. The control valve
63 is attached to the pipe 61. The control valve 63 regulates
a flow rate or permits or shuts off supply of the treating
liquid at a predetermined flow rate.

The lower supply system 9 is configured as follows. One
end of the pipe 65 is in fluid communication with the first
flow path 37 of the rotary shaft 29. The other end of the pipe
65 is in fluid communication with a treating liquid supplying
unit 67. The pipe 65 includes a control valve 69. The control
valve 69 adjusts the flow rate of the treating liquid or
controls the supply/shut-off of the treating liquid. The treat-
ing liquid supplying unit 67 is capable of supplying a
treating liquid similar to that supplied by the treating liquid
supplying unit 59 described above, for example. Moreover,
one end of a pipe 71 is in fluid communication with the
second flow path 39 of the rotary shaft 29. The other end of
the pipe 71 is in fluid communication with a gas supplying
unit 73. The pipe 71 includes a control valve 69. The control
valve 69 adjusts a flow rate of gas or controls supply/shut-off
of gas. The gas supplying unit 73 supplies gas. The gas is
preferably an inert gas, and a nitrogen gas is suitable, for
example. The control valves 69 and 75 may be opened
simultaneously. In this case, a treating liquid and gas is
supplied from the discharge port 41a toward a lower surface
of a substrate W at the same time. Moreover, in this case,
only gas is supplied from the edge opening 43a toward a
peripheral edge of the lower surface of the substrate W.

Moreover, the rotary shaft 29 employs the labyrinth
structure 415. Accordingly, the treating liquid does not enter
the second flow path 39 after the treating liquid is supplied
from the discharge port 41a. Consequently, even in the case
where only gas is supplied from the discharge port 41a, no
treating liquid previously supplied is supplied from the
discharge 414 to a substrate W. As a result, an appropriate
fluid supply is achievable.

One end of a pipe 77 is in fluid communication with the
cleaning nozzle 55 of the cleaning liquid supply system 11.
The other end of the pipe 77 is in fluid communication with
a cleaning liquid supply unit 79. A control valve 81 is
attached to the pipe 77. The control valve 81 adjusts a flow
rate of the cleaning liquid, or controls the supply/shut-off of
the cleaning liquid. The cleaning liquid supply unit 79
supplies, for example, deionized water or the like as the
cleaning liquid.

The substrate treating apparatus includes, for example, a
drain pipe 83 at the bottom thereof. The drain pipe 83 is in
fluid communication with a drain unit provided in a clean
room or the like. The drain pipe 83 discharges a treating
liquid supplied from the treating liquid supply system 7, the
lower supply system 9, the cleaning liquid supply system 11,
and the like.

Reference is now made to FIGS. 3 and 4. FIG. 3 is a
longitudinal sectional view showing the part of the holding
unit in a state where a support pin is in a transfer position.
FIG. 4 is a longitudinal sectional view showing the part of
the holding unit in a state where the support pin is rotated in
a support position.
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When a substrate W to be treated is received from a
transport mechanism (not shown), the lifting/lowering driv-
ing unit 47 is activated. This causes the actuation shaft 51 to
raise as shown in FIG. 3, thereby pushing the connecting
member 19 upward to move the support pins 15 upward to
the transfer position. The support pins 15 each have an
extremely smaller sliding resistance at the time of upward
movement in comparison with the currently-used support
pins since there is no sealing member such as a currently-
used O-ring. Consequently, a drive load at the upward
movement of the support pins 15 is just the sum of a force
to raise the support pins 15 and the connecting member 19
and the like, and a force to release an attraction force due to
the magnetic force of the magnets 23 and 27. However, such
drive load is extremely smaller compared with that of a
conventional configuration with a sealing member such as
an O-ring. Thus, in a state where the support pins 15 are
moved upward to the transfer position, a substrate W is
transferred from a transport mechanism (not shown) and is
placed on the support pins 15. At this time, an edge of the
substrate W in the horizontal position is restricted by the
projections 15a.

The lifting/lowering driving unit 47 is then in a non-
actuated state. Accordingly, the actuation shaft 51 is con-
tracted toward the lifting/lowering driving unit 47. Then, as
shown in FIG. 4, the upper end of the actuation shaft 51
pushing the lower surface of the connecting member 19
upward is spaced apart downward from the lower surface of
the connecting member 19. Accordingly, the support pins 15
start to move downward by their own weights combined
with those of the connecting member 19 and the magnets 23,
or the like. At the same time, the support pins 15 are rapidly
lowered by attraction due to the magnetic force between the
upper magnets 23 and the lower magnets 27. Such lowering
is stopped when the connecting member 19 reaches the
flange 21a of the guide pin 21. This causes a part of the
support pins 15 to enter the upper surface of the rotating
member 13, and to move the lower surface of the substrate
W to the support position close to the upper surface of the
rotating member 13. Since the connecting member 19 is
attracted downward by the upper magnets 23 and the lower
magnets 27, the support pins 15 can be moved quickly from
the transfer position to the support position.

At this time, a centering pin (not shown) provided in the
rotating member 13 may perform centering operation to
match a center of a substrate W to a rotation center of the
rotating member 13. Here, for easy understanding of the
invention, it is assumed that a substrate W and the rotating
member 13 are placed in such a manner that the center of
substrate W and the center of the rotating member 13 are
substantially coincident.

When the substrate W is moved to the support position,
the control valve 75 is opened. Then, as indicated by a white
triangle arrow line in FIG. 4, a nitrogen gas is discharged
from the discharge port 41a¢ and the edge opening 43a. The
nitrogen gas discharged from the discharge port 41a is
oriented laterally at a lower surface of the substrate W. Then,
the nitrogen gas flows out at a high speed toward the outer
periphery of the substrate W through a narrow space
between the upper surface of the rotating table 13 and the
lower surface of the substrate W. Moreover, the nitrogen gas
discharged from the edge opening 43a is oriented laterally at
the outer peripheral edge of the lower surface of substrate W.
Then, the nitrogen gas flows out at a high speed through a
narrow space between the rotating table 13 and the outer
peripheral edge of the lower surface of the substrate W. Such
flow of the nitrogen-gas produces a Bernoulli effect, gener-
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ating a negative pressure on the lower surface of the sub-
strate W. The negative pressure generates a suction force
toward the upper surface of the rotating member 13 with
respect to the substrate W, and the substrate W is sucked
toward the rotating member 13. Consequently, the substrate
W can be held stably by the holding unit 1.

After the substrate W is sucked toward the rotating
member 13, the electric motor 45 is operated to start to rotate
the rotary shaft 29 to a cleaning rotation rate. After the
rotation rate of substrate W reaches the cleaning rotation
rate, the supply nozzle 57 is moved above the shaft axis P.
At the same time, the control valve 63 is opened. Then, the
treating liquid is supplied from the supply nozzle 57 toward
the upper surface of the substrate W, and the treating liquid
flows out toward the outer peripheral surface at the upper
surface of the substrate W by a centrifugal force. This cleans
the upper surface of the substrate W with the treating liquid.
When a predetermined treatment time elapses, the control
valve 63 is closed to stop the supply of the treating liquid
from the supply nozzle 57. Then, the rotation rate of the
electric motor 45 is increased to a drying rotation rate higher
than the cleaning rotation rate. Accordingly, the treating
liquid adhering to the substrate W or the rotating table 13 or
the like is scattered around, and a drying process is per-
formed on the substrate W. The treating liquid scattered
around is collected into the scattering prevention cup 5.
After the drying process for a predetermined time, the
electric motor 45 is stopped.

When the drying process is completed, the control valve
75 is closed to stop the supply of the nitrogen gas. This
eliminates the negative pressure generated on the lower
surface of the substrate W. Then, when the lifting/lowering
driving unit 47 is actuated, the actuation shaft 51 is moved
upward as shown in FIG. 3, thereby pushing the connecting
member 19 upward to move the support pins 15 upward to
the transfer position. Then, the transport mechanism (not
shown) transfers the cleaned substrate W from the support
pins 15.

Moreover, while repeatedly performing the cleaning pro-
cess described above, the treating liquid flows down through
the gaps between the support pins 15 and the through-hole
31. The treating liquid flowing downward from the rotating
member 13 and the peripheral surface member 17 is dis-
charged to the drain unit through the drain pipe 83 in a lower
portion of the substrate treating apparatus. The treating
liquid that not discharged from the drain pipe 83 adheres to
the components in the space surrounded by the rotating
member 13 and the peripheral surface member 17. Then, as
illustrated in FIG. 2, the control valve 81 is opened to supply
the cleaning liquid from the cleaning nozzle 55 while the
electric motor 45 rotates periodically. Accordingly, the
cleaning liquid is sprayed on the components in the space
surrounded by the rotating member 13 and the peripheral
surface member 17, and the treating liquid also flows down
on the upper surface of the cover 3. Thus, the treating liquid
is removable that adheres to the components of the space
surrounded by the rotating member 13 and the peripheral
surface member 17, and the upper surface of the cover 3 is
removable. Consequently, such a situation is preventable in
advance that the adhering treating liquid is stuck and dried,
and then is peeled off to become particles, thereby contami-
nating a substrate W.

With this embodiment, the support pins 15 are attached to
the through-holes 31 of the rotating member 13 with a
non-sealing structure. Accordingly, the treating liquid sup-
plied from the supply nozzle 57 enters the lower surface of
the rotation member 13 through the gaps between the
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through-holes 31 of the rotating member 13 and the support
pins 15. However, the electric motor 45 and the lifting/
lowering driving unit 47 are covered with the cover 3,
leading to prevention of adverse effects by the treating
liquid. Moreover, since the non-sealing structure is adopted,
lowered sliding resistance and drive load can be obtained.
Consequently, the lifting/lowering driving unit 47 does not
need to increase the driving force and rigidity of the member
for driving, leading to a reduction in cost of the substrate
treating apparatus.

The present invention is not limited to the foregoing
examples, but may be modified as follows.

(1) In the embodiment described above, a target to be
treated is only a substrate W. However, the present invention
is also applicable to a substrate treating apparatus for
treating a substrate W thinned by grinding only the inside of
its inner circumference without grinding its edge portion (for
several millimeters) at the outermost periphery (also referred
to as a TAIKO substrate), or a substrate W thinned over the
entire surface, for example.

(2) In the embodiment described above, such a substrate
treating apparatus has been described as an example that
includes only the support pins 15 in the rotating member 13.
However, the present invention is also applicable to the
substrate treating apparatus that includes a centering pin
between the support pins 15 described above, for example.
Specifically, a substrate treating apparatus with a centering
mechanism is exemplified. The centering mechanism pivots
the centering pin. The centering mechanism pivots the
centering pin while a substrate W is supported on the support
pins 15 and is moved to the support position. Then, the
rotation center of the substrate W is matched with the
rotation center of the rotating member 13. The centering pin
is pivotally attached to the rotating member 13 be pivoted
around the vertical axis, and includes an alignment projec-
tion in a position decentered from the vertical axis. In this
case, magnets are attached to the lower end portion of the
centering pin in such a manner that magnetic poles of the
magnets are different horizontally. Moreover, a centering pin
driving unit for switching the polarity of the magnets is
disposed inside the cover 3. When the centering pin driving
unit is actuated, a magnetic force caused by switching the
magnetic poles affects the magnets at the lower end portion
of the centering pin over the upper surface of the cover 3.
Consequently, the centering pin rotates around its vertical
axis. It is preferred that the centering pin has such a
configuration as to be coated with an above-described fluo-
roplastic, and to be rotatable with a non-sealing structure.

(3) In the embodiment described above, the connecting
member 19 drives to lift and lower the support pins 15
collectively. However, the present invention is not limitative
to this configuration. For example, such a configuration may
be employed that six support pins 15 are divided into two
groups, and the separated groups of three support pins 15 are
driven to move up or down collectively.

(4) The embodiment described above employs the con-
figuration in which the actuation shaft 51 is not connected to
the connecting member 19. However, the present invention
is not limitative to this configuration. For example, such a
configuration may be employed in which the upper end of
the actuation shaft 51 is connected to the lower surface of the
connecting member 19. In this case, the upper magnets 23,
the lower magnets 27, and the magnet holding member 25
can be omitted, leading to a reduction in cost.

(5) In the embodiment described above, the cover 3
includes the cleaning nozzle 55. However, this configuration
is not essential in the present invention. Moreover, instead of
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providing the cleaning nozzle 55 to the cover 3 itself, the
cleaning nozzle 55 may be disposed at a position where the
cleaning liquid can be supplied to the inside of the peripheral
surface member 17. For example, the cleaning nozzle 55
may be disposed at a position inside the scattering preven-
tion cup 5 and outside the cover 3.

(6) In the embodiment described above, a negative pres-
sure is generated by ejecting gas at the high speed into the
gap between the lower surface of the substrate W supported
by the support pins 15 and the surface of the rotating
member 13, thereby generating a suction force on the
substrate W toward the rotating member 13. However, the
present invention is not limited to such a Bernoulli chuck.
Specifically, the present invention is applicable to a substrate
treating apparatus including a holding unit for abutting
against to support an outer peripheral edge of a lower surface
of a substrate W simply by the support pins 15.

The present invention may be embodied in other specific
forms without departing from the spirit or essential attributes
thereof and, accordingly, reference should be made to the
appended claims, rather than to the foregoing specification,
as indicating the scope of the invention.

What is claimed is:

1. A substrate treating apparatus for treating a substrate
with a treating liquid, the apparatus comprising:

a rotating member resistant to the treating liquid, having

a diameter larger than a diameter of the substrate, and
including a plurality of through-holes formed therein
and configured to be in communication with an upper
surface and a lower surface of the rotating member on
an outer peripheral side;

a plurality of support pins resistant to the treating liquid,

attached to the through-holes with a non-sealing struc-
ture, and configured to support the substrate in such a
manner that a lower surface of the substrate is spaced
apart from the upper surface of the rotating member,

a supply nozzle configured to supply a treating liquid to

the substrate supported by the support pins on the upper
surface of the rotating member,

a cover resistant to the treating liquid and spaced apart

below from the lower surface of the rotating member;

a rotational drive device disposed within the cover and

configured to drive the rotating member rotationally in
a horizontal plane; and

a drive device disposed within the cover and configured to

drive the support pins, wherein

some of the support pins work as lifting pins,

the substrate treating apparatus includes a connecting

member configured to connect the lifting pins below
the rotating member,

the drive device drives to lift and lower the lifting pins via

the connecting member between a transfer position
where the substrate is transported and a support posi-
tion lower than the transfer position,

the drive device includes an actuation shaft configured to

move forward and backward, an upper end of the
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actuation shaft abuts against the connecting member
when the connecting member moves to the transfer
position, the upper end of the actuation shaft is spaced
apart from the connecting member when the connecting
member moves to the support position, and

the substrate treating apparatus includes magnets for
attracting the connecting member downward with a
magnetic force thereof when the connecting member
moves from the transfer position to the support posi-
tion.

2. The substrate treating apparatus according to claim 1,

wherein:

the rotating member includes a peripheral surface member
extending downward from an outer peripheral surface
of the rotating member, and including a lower end
portion spaced apart upwardly from an upper surface of
the cover, and an opened lower surface.

3. The substrate treating apparatus according to claim 2,

further comprising:

a cleaning nozzle configured to supply a cleaning liquid
toward an inside of the peripheral surface member.

4. The substrate treating apparatus according to claim 1,

further comprising:

a gas supply mechanism configured to supply gas between
the rotation member and a lower surface of the sub-
strate supported by the support pins,

wherein a suction force is generated on the substrate
supported by the support pins toward the rotating
member.

5. The substrate treating apparatus according to claim 2,

further comprising:

a gas supply mechanism configured to supply gas between
the rotation member and a lower surface of the sub-
strate supported by the support pins,

wherein a suction force is generated on the substrate
supported by the support pins toward the rotating
member.

6. The substrate treating apparatus according to claim 3,

further comprising:

a gas supply mechanism configured to supply gas between
the rotation member and a lower surface of the sub-
strate supported by the support pins,

wherein a suction force is generated on the substrate
supported by the support pins toward the rotating
member.

7. The substrate treating apparatus according to claim 1,

wherein:

the plurality of support pins are inserted into the plurality
of through-holes.

8. The substrate treating apparatus according to claim 1,

wherein:

the cover has an upper surface, and a side surface inclined
downwardly from the upper surface.
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