
SPECIFICATION    TITLE OF THE INVENTION  CLEANING APPARATUS OF A DRESSER
FOR DRESSING A LAP    Technical Field         The present invention relates
to a cleaning apparatus for  cleaning a dresser for dressing a lap in a
plane polishing apparatus.    Background Art         A plane polishing
apparatus for polishing a surface of a  disk-shaped workpiece such as a
semiconductor wafer has, for example,  a lap 2 rotatably installed to a
base portion la of a machine body 1,  and carriers 3 that are ascended and
descended by air cylinders 5 and  are installed to a movable portion lb
that can be shuttled between the  lap 2 and a carrying in/out portion 4 as
shown in Fig. 3 and Fig. 4.  Workpieces W are retained to the bottom
surfaces of the carriers 3 by  such a method as adhesion or suction, and
the workpieces W are pressed  against a working surface of the turning lap
2 to polish them.         In the polishing apparatus mentioned above,
generally, the  lap 2 gradually wears and loses its flatness as it polishes
workpieces, with resultant deterioration in polishing accuracy.  Hence, the
flatness is restored by periodically dressing the working  surface of the
lap 2 by a dresser 6.         As can be seen from Fig. 5, the dresser 6 has
a dressing member  9 such as, for example, an annular grindstone, that is
attached to the  bottom surface of a round dressing head 8 provided at the
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of a support arm 7. With the dressing member 9 pressed against the  working
surface of the lap 2, the lap 2 and the dressing head 8 are  turned while
supplying a polishing solution such as an abrasive  slurry, thereby
dressing the lap.         Diverse foreign matters are generated during the
dressing  process of the lap 2, and the foreign matters are apt to adhere
to the  dresser 6. Foreign matters includes, for instance, coagulated
abrasive grains in the slurry, abrasive grains peeled off from the
dressing member 9, and chips of ground polishing pads. These  attachments
come off during the dressing process of the lap 2,  adversely affecting the
dressing work or causing other problems such  as deteriorated dressing
accuracy. Hence, it is desirable to remove  the foreign matters from the
dresser.    Disclosure of Invention         A technological object of the
present invention is to provide  a cleaning apparatus capable of easily and
positively washing off  attachments adhering to a dresser.         To this
end, according to the present invention, there is  provided a cleaning
apparatus having: a cleaning tank for  accommodating a dresser immersed in
a cleaning solution; a solution  supply nozzle for filling the cleaning
tank with a cleaning solution;  an air nozzle provided in the cleaning tank
to inject air into the  cleaning solution; at least one first bottom
surface brush disposed  in the cleaning tank such that it comes in slidable
contact with a  dressing member of the bottom surface of the dresser; and
at least one  side surface brush provided laterally in the cleaning tank
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it comes in slidable contact with an outer side surface of the dresser.
In the cleaning apparatus having the configuration mentioned  above, when
the dresser provided with the dressing member on its  bottom surface is
placed in the cleaning tank and slowly turned while  being immersed in the
cleaning solution, the dressing member is  brought into slidable contact
with the first bottom surface brush to  remove attachments, and an outer
peripheral surface of the dresser is  brought into slidable contact with an
outer peripheral brush to  remove attachments. At the same time, air is
injected from the air  nozzle to perform bubbling. The bubbling enhances
the effect of  removing the attachments by the impacts generated when
bubbles  burst; it not only further enhances the cleaning effect by being
used  in combination with the brush but also peels and washes off
contaminants from the brush.         In the present invention, preferably,
at least one second  bottom surface brush is provided, in addition to the
first bottom  surface brush, in the cleaning tank such that it is brought
into  slidable contact with a portion other than the dressing member.
According to a specific embodiment in accordance with the  present
invention, in order to clean an annular dressing member on  the bottom
surface of the dresser, the first bottom surface brush is  provided such
that the brush is tilted at an angle so as to be in  slidable contact with
an inner peripheral surface of the dressing  member. Furthermore, in order
to clean a portion of the bottom  surface of the dresser that is surrounded
by the dressing member, the  second bottom surface brush is installed such
that it extends in the  radial direction of the cleaning tank, and the
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brush is disposed in a position where it can be brought into slidable
contact with the outer peripheral surface of the dressing member.
It is preferable to install a plurality of the second bottom  surface
brushes having different bristle heights. This arrangement  makes it
possible to use a short brush after a tall brush wears,  permitting
prolonged continuous use of brushes, which are apt to wear  or deform.
According to another specific embodiment of the present  invention, the air
nozzle has a plurality of air spouts which are  arranged in the radial
direction of the cleaning tank. Furthermore,  the solution supply nozzle
provided at a center of a bottom portion of  the cleaning tank, has a
plurality of solution supply spouts opened  in a radial direction.    Brief
Description of Drawings         Fig. 1 is a longitudinal sectional view
showing an embodiment  of a cleaning apparatus in accordance with the
present invention.         Fig. 2 is a transverse top plan view showing the
cleaning  apparatus of Fig. 1 with a dresser omitted.         Fig. 3 is a
front view showing an example of a plane polishing  apparatus.         Fig.
4 is a schematic top plan view of the plane polishing  apparatus of Fig. 3.
Fig. 5 is a sectional view showing an essential section of the  dresser.
Best Mode for Carrying Out the Invention
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Fig. 1 and Fig. 2 show a typical embodiment of a cleaning  apparatus for a
dresser in accordance with the present invention. A  cleaning apparatus 10
is installed near a dresser 6 in a plane  polishing apparatus as shown, for
example, in Fig. 4, the cleaning  apparatus 10 being used for cleaning the
dresser 6 placed in a standby  mode.         The cleaning apparatus 10 has
a bottomed cylindrical cleaning  tank 11 to be filled with a cleaning
solution. The cleaning tank 11  is sufficiently large to be able to
accommodate the dresser 6  immersed in a cleaning solution. At a bottom
center of the cleaning  tank 11, a solution supply nozzle 12 for supplying
a cleaning  solution such as pure water is provided, the solution supply
nozzle  12 being equipped with a plurality of solution supply spouts 12a
opened in a radial direction. Reference numeral 13 in the drawing  denotes
a port for connecting the solution supply nozzle 12 to a  cleaning solution
source.         An air nozzle 15 for injecting air into a cleaning solution
is  provided on the bottom portion of the cleaning tank 11. The air  nozzle
15 has a rectangular shape extending in the radial direction  of the
cleaning tank 11. A top surface of the air nozzle 15 is  provided with a
plurality of air spouts 15a arranged in one row or a  plurality of rows in
the radial direction of the cleaning tank 11.  Air injected out of the
spouts 15a ascends in a cleaning solution to  hit a portion of the bottom
surface of the dresser 6 to be cleaned over  the full width in the radial
direction. Reference numeral 16 in the  drawing denotes a port for
connecting the air nozzle 15 to a  compressed air source.
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The bottom portion of the cleaning tank 11 is also provided  with a
plurality of first bottom surface brushes 18 for cleaning an  annular
dressing member 9 attached to the bottom surface of the  dresser 6. The
first bottom surface brushes 18 are composed of  bristles 20 implanted in a
brush base 19, and they are installed such  that the bristles 20 are tilted
at a required angle toward an inner  peripheral surface 9a so as to
positively clean the inner peripheral  surface 9a of the dressing member 9
where foreign matters are likely  to adhere and remain.         The bottom
portion of the cleaning tank 11 is further provided  with a plurality of
second bottom surface brushes 22a and 22b which  are arranged upward to
clean a portion 6a of the bottom surface of the  dresser 6, which is
surrounded by the annular dressing member 9. The  second bottom surface
brushes 22a and 22b are composed of bristles 24  implanted in rectangular
brush bases 23 extending in the radial  direction of the cleaning tank 11,
and are disposed such that the  bristles 24 come in slidable contact with
the full width of the  annular portion 6a in the radial direction.
The two second bottom surface brushes 22a and 22b are provided  with the
bristles 24 that are different in length from each other, or  provided with
the bristles 24 of the same length but different  heights so that the
heights of the bristles are different from each  other.         Thus, by
setting the two second bottom surface brushes 22a and  22b to different
heights, the second bottom surface brush 22a with  tall bristles can be
used first to clean the dresser 6, and when the  tall bristles 24 have worn
or deformed with resultant deteriorated
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slide frictional effect, the second bottom surface brush 22b with  short
bristles can be used. This arrangement permits prolonged use  of the
function of the brushes that are prone to wear or deform.         To
replace the second bottom surface brush 22a with tall  bristles, which have
worn, by the second bottom surface brush 22b  with short bristles, the
cleaning position of the dresser 6 is  slightly lowered, or conversely, the
installing height of the second  bottom surface brush 22b with short
bristles is slightly increased.  In this case, the bottom surface brush 22a
with tall bristles which  have worn may be either left installed or
removed.         The cleaning tank 11 is further provided with a side
surface  brush 25 laterally disposed at a position where it comes in
contact  with the outer side surface of the dresser 6. The side surface
brush  25 is composed of bristles 27 implanted in a rectangular brush base
26,  the brush base 26 being fixed to a mount portion 28 formed on a part
of  the outer surface of the cleaning tank 11. The bristles 27 project
into the cleaning tank 11 through an opening 29, which is formed in  the
cleaning tank 11, so as to come in slidable contact with the outer  side
surface of the dresser 6, i.e. the outer surfaces of a dressing  head 8 and
a dressing member 9.         In the illustrated example, only one side
surface brush 25 is  provided; however, a plurality of side surface brushes
25 may be  provided instead.         Reference numeral 30 in the drawing
denotes a cleaning nozzle  which is provided outside the cleaning tank 11
and injects a cleaning  solution to clean the outer side surface of the
dresser 6.         Reference numeral 31 denotes a pipe for draining a
solution.                                     -7-  



By opening a ball valve attached to the distal end of the pipe 31, a
cleaning solution in the cleaning tank 11 can be drained.         In the
cleaning apparatus 10 having the configuration set  forth above, as shown
in Fig. 1, the dresser 6 is placed in the  cleaning tank 11 filled and
overflowed with a cleaning solution  supplied through the solution supply
nozzle 12. When the dresser 6  immersed in the cleaning solution slowly
turns, the inner peripheral  surface 9a of the annular dressing member 9
comes in slidable contact  with the first bottom surface brush 18 to remove
attachments, and the  portion 6a of the bottom surface of the dresser 6
which is surrounded  by the dressing member 9 comes in slidable contact
with the second  bottom surface brush 22a with tall bristles so as to be
cleaned.  Furthermore, the outer peripheral surface of the dresser 6 comes
in  slidable contact with the side surface brush 25 so as to be cleaned.
At the same time, air is injected from the air nozzle 15 to perform
bubbling.         The bubbling enhances the effect for removing attachments
by  making use of impacts produced when bubbles burst; it not only  further
enhances the cleaning effect by being used in combination  with the
cleaning by the brushes 18, 22a, 22b, and 25, but also peels  and washes
off contaminants from the brushes 18, 22a, 22b, and 25.         When the
bristles 24 of the second bottom surface brush 22a  with tall bristles wear
or deform with consequent deteriorated slide  frictional effect, the second
bottom surface brush 22b with short  bristles is used to replace the brush
22a.         In the above embodiment, the second bottom surface brushes 22a
and 22b are divided into a plurality of groups of different bristle
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heights; however, the second bottom surface brushes 22a and 22b may  have
the same bristle height. Furthermore, it is not required to  always provide
a plurality of second bottom surface brushes; the  object of the present
invention can be accomplished also by providing  only one second bottom
surface brush.         Thus, according to the present invention, the slide
frictional cleaning by brushes used in combination with the bubbling
cleaning with air makes it possible to easily and positively wash off
attachments from the bottom surface and the outer peripheral surface  of
the dresser where the dressing member is installed.
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CLAIMS:           1. A cleaning apparatus of a dresser for dressing a lap,
comprising:         a cleaning tank for accommodating a dresser, to which a
dressing member for dressing a working surface of a lap has been  attached
to a bottom surface of a round dressing head, in a state  where said
dresser is immersed in a cleaning solution;         a solution supply
nozzle for filling said cleaning tank with a  cleaning solution;         an
air nozzle provided in said cleaning tank to inject air into  the cleaning
solution;         at least one first bottom surface brush disposed in the
cleaning tank such that it comes in slidable contact with a dressing
member of a bottom surface of said dresser; and         at least one side
surface brush provided laterally in said  cleaning tank such that it comes
in slidable contact with an outer  peripheral surface of the dresser.
2. A cleaning apparatus according to Claim 1, wherein at  least one second
bottom surface brush that comes in slidable contact  with a portion other
than said dressing member on the bottom surface  of the dresser is provided
in said cleaning tank.          3. A cleaning apparatus according to Claim
2, wherein the  dressing member on the bottom surface of said dresser has
an annular  shape; said first bottom surface brush is provided such that
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are tilted at an angle so as to be in slidable contact with an inner
peripheral surface of said dressing member in order to clean said  dressing
member; said second bottom surface brush is installed such  that it extends
in a radial direction of the cleaning tank in order to  clean a portion of
the bottom surface of the dresser that is  surrounded by said dressing
member; and said side surface brush is  disposed in a position where it is
brought into slidable contact with  an outer peripheral surface of the
dressing member.           4.  A cleaning apparatus according to Claim 2 or
3, wherein a  plurality of said second bottom surface brushes are provided,
bristle heights thereof being different from each other.           5.  A
cleaning apparatus according to Claim 1, wherein said  air nozzle has a
plurality of air spouts, said spouts being arranged  in a radial direction
in a bottom portion of the cleaning tank.           6.  A cleaning
apparatus according to Claim 1, wherein said  solution supply nozzle is
provided at a center of a bottom portion of  the cleaning tank, and has a
plurality of solution supply spouts  opened in a radial direction.
7.  A plane polishing apparatus comprising a cleaning  apparatus described
in any one of Claims 1 to 3.    


