SPECI FI CATI ON  TITLE OF THE | NVENTI ON CLEANI NG APPARATUS OF A DRESSER

"FOR DRESSI NG A LAP Technical Field The present invention rel ates
to a cleaning apparatus for cleaning a dresser for dressing a lap in a
pl ane polishing apparat us. Background Art A pl ane polishing

apparatus for polishing a surface of a disk-shaped workpi ece such as a
sem conduct or wafer has, for exanple, a lap 2 rotatably installed to a
base portion I a of a machi ne body zers 3 that are ascended and
descended by air cylinders 5 and %?%c?ﬁg?g??g% to a novable portion Ib
that can be shuttled between the lap 2 and a carrying in/out portion 4 as
showmn in Fig. 3 and Fig. 4. Wrkpieces Ware retained to the bottom
surfacestotpLt g caerigrsnBIdly such a nethod as adhesion or suction, and
the workpieces Ware pressed against a working surface of the turning | ap
2 to pol CEPANDEMAPPARATUS DF A DRESSERSNOR @RESSANS ASAPeNt i oned above,
generally, the lap 2 gradually wears and loses its flatness as it polishes
wor kpi eces, with resultant deterioration in polishing accuracy. Hence, the
flatness is restored QY periodically dressing the working surface of the

| ap 2 byIechpigasFigl As can be seen fromFig. 5, the dresser 6 has
a dressing nenber 9 such as, for exanple, an anirLluI ar gri ndstone, _that is

attached to t hetPHEFESERSFRYRRE LD &GS BP &St RGN HRAGRP T HUER at t he

distal eggeaning a dresser for dressing a lap in a pia%e 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 1lb 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 apparétus meﬁtioned 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 distal end



of a support arm7. Wth the dressing nmenber 9 pressed agai nst 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 |ap. Di verse 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, coagul ated
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dr essi ng Wor r-causrng ot pr bbl ens as deteriorated dressing
accuracyyrHeRGehiid dupA8RINAR!R LGHePY81ut Denfala 8B dRbbeasikieom the

dresser. D scl osure of Invention A technol ogi cal object of the
present s Q¥eRt i Ofe tSb{ Ards@Mindetha 1deani ng apparatus capabl e of easily and
positively washi ng of attachnents adhering to a dresser. To this

end, accordi ngpivetbe fluresient mahtentiaarg geheretied dypriow dee dres2aming
apparatus having: a cleaning tank for acconmobdating a dresser imersed in
a cl eanpmgceslsubf ame hapd uthdrthesfippkyjgnowat tefoareiapt #9 adlecEe danthg
tank with a cleaning solution; an air nozzle provided in the_cleaning tank
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surface brush disposed in the cleaning tank such that it c s in_slidable
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at | east, one, side surface Qruysh provided laterally in the eani ng tank

such t hggessing member 9, ang clfupspo% groun pO.e[;Lfilng paés. E"hese 9
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 £illing 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 such that



it comes in slidable contact wwth an outer side surface of the dresser.

In the cl eaning apparatus having the configuration nentioned above, when
the dresser provided with the dressing nenber on its bottomsurface is
placed in the cleaning tank and slowy turned while being imersed in the
cl eaning solution, the dressing nenber is brought into slidable contact
with the first bottomsurface brush to renove attachnments, and an outer
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into slidable contact with a portion other than the dressing nenber.
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invention, in order to clean an annul ar dressing nenber on the bottom
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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 aforesaid side surface



‘brush is disposed in a position where it can be brought into slidable
contact with the outer peripheral surface of the dressing nenber.

It is preferable to install a plurality of the second bottom surface
brushes having different bristle heights. This arrangenent makes it

possi ble to use a short brush after a tall brush wears, permtting

prol onged conti nuous use of brushes, which are apt to wear or deform
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Description of awl ngs Fig. 1 is a longitudinal sectional view
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present invention. ig. 2is a transverse top plan view show ng the
cl eani ngakappat aossiefleFtg.usk wigHort breshexftomd attealll brush wedFrg: 3 is a
front view show ng an exanple of a plane polishing apparatus. : Fi g.

4 is a peheduticgtppopbagedicomtdhucme pbamd bohsbasnghigiparatart 60 ¥yt 3.
Fig. 5i1s a sectional view show ng an essential section of the dresser.
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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




Fig. 1 and Fig. 2 show a typical enbodinent 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
exanple, in Fig. 4, the cleaning apparatus 10 being used for cleaning the
dresser 6 placed in a standby node. The cl eani ng apparatus 10 has
a bottomed cylindrical cleaning tank 11 to be filled with a cl eaning
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source An air nozzle 15 for injecting air into a cleaning solution

is pr Oapgadaarast e Pedinoiisparidroaleani hg tHedreBgerad b litedThe sastandbyzl e
15 has a rectangul ar shape extending in the radial direction of the

cl eani ngotiank 11. A top surface of the air nozzle 15 is provided wth a
plurality of air spouts 15a arranged in one rowor a plurality of rows in
the radial dirBoeidreafincheppheahiing @ aak d bottAmed, ey btnddioat cdfeartiag
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"o 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.



The bottom portion of the cleaning tank 11 is also provided wth a
plurality of first bottom surface brushes 18 for cleaning an annul ar
dressing nmenber 9 attached to the bottom surface of the dresser 6. The
first bottom surface brushes 18 are conposed of bristles 20 inplanted in a
brush base 19, and they are installed such that the bristles 20 are tilted
at a required angle toward an i nner peripheral surface 9a so as to
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surrounded by the annular dressing nenber 9. The second bottom surface
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brush bases 23 extending in the radial direction of the cleaning tank 11,
and ar e odiigidsed2ouimipldrated ha a briushl less@4 9 oard ithest & dahiresteditesdt tsuwht h
the full width of the annular portion 6a in the radial direction.
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hei ghts $ secondd bottom surface brush 22a with tall bristles can be
used fir Beﬁ?eae{h tf®%4Fesser 6, and when the tall bristles 24 have wor n

?25- def or rred Wi &‘Herk?éyéér@%%rQ?Lto%réP %teegleanlng 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



slide frictional effect, the second bottom surface brush 22b with short
bristles can be used. This arrangenent permts prolonged use of the
function of the brushes that are prone to wear or deform To

repl ace the second bottom surface brush 22a with tall bristles, which have
worn, by the second bottom surface brush 22b wth short bristles, the

cl eaning position of the dresser 6 is slightly | owered, or conversely, the
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e cleaning tank 11 is further provided wth a side
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contact wth the outer side surface of the dresser 6. The side surface

brush 25 is cropesadce theisidoesl Béttomlanifatd brashexzamduharabl ush base
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of thebpiselesyréaioeh davieheorh ey bige tssviontlboThemimirfidassb2uspraglect

into the cleaning tank 11 through an opening 29, which is fornmed in the
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surface of the dresser 6, i.e. the outer surfaces of a dressin head 8 and
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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.



By opening a ball valve attached to the distal end of the pipe 31, a
cleaning solution in the cleaning tank 11 can be drai ned. In the
cl eani ng 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 imersed in the cleaning solution slowy
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At the sane tine, air is injected fromthe air nozzle 15 to perform

bubbl i ngleaning tadkd Ibfibbl ed@rehbaacfsowhd veftfreatcferniregrevilng iant achnent s
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cl eaning by the brushes 18, 22a, 22b, and 25, but also peels and washes
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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



hei ghts; however, the second bottom surface brushes 22a and 22b may have
the sanme bristle height. Furthernore, it is not required to always provide
a plurality of second bottom surface brushes; the object of the present

i nvention can be acconplished also by providing only one second bottom
surface brush. Thus, according to the present invention, the slide
frictional cleaning by brushes used in conbination wth the bubbling

2t achaI ATy S eRE Yo Y SreeReePahEo T ofe?c%?b Gt ohens 2Lt Bavor
Eg? dr efle Wﬁ%rgax{tg'%rq elﬁ%' HS;LHRE"OE ur%he'}%ttﬁ e, Pt is not required to
always provide a plurality of second bottom surface brushes; the
object of the present invention can be accomplished alsc by providing
only one second bottom surface brush.
Thus, accordiﬁg 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 ocuter peripheral surface

of the dresser where the dressing member is installed.



CLAI M5 1. A cleaning apparatus of a dresser for dressing a | ap,
conpri si ng: a cleaning tank for accommodating a dresser, to which a
dressing nmenber for dressing a working surface of a | ap has been attached
to a bottomsurface of a round dressing head, in a state where said
dresser is imersed in a cleaning solution; a solution supply
nozzle for filling said cleaning tank with a cleaning solution; an
air nozzle provided in said cleaning % p toinject air into the cleaning
sol ution; at least one first® g? St sur face brush di sposed in the
cl eaning tank such that it cones in slidable contact with a dressing

menber of a bottom surface of said dresser; and at | east one side

surface brush ?rOcﬁi[9%5]?%%(2ra?é&‘cajtrﬁssa,%%]d?legéekrEbIt apkssual 4 hap,it cones

in slidable conta a ter peripheral surface of the dresser.

2. A cleapingsapparatus according to Caim1l, wherein at |east one second
bottom surface brush that comes in slidable contact with a portion other
than sai d dresgidie:dmEIeta8R tde abebhasuauthgce drebselre to edsieh as provi ded

in said cleaning tank. 3. A cleaning apparatus according to Caim
2, wher giresisheg femssr fpmepbesing & herkohgomsiadamod af apaials dheedser has
an annul ar shape; said first bottom surface brush is provided such that
bristl esttached to a bottom surface of a round dregsging 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 bristles
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are tilted at an angle so as to be in slidable contact with an inner

peri pheral surface of said dressing nenber in order to clean said dressing
menber; said second bottom surface brush is installed such that it extends
in aradial direction of the cleaning tank in order to clean a portion of
the bottom surface of the dresser that is surrounded by said dressing
menber; and said side surface brush is disposed in a position where it is

br ought é%ﬁﬁz%ggagé %ncgr%f%sowé\éBioegﬁii%gtsg%dggii pchoenrtaa{ctsgg_ftﬁc O(?Lanter}e

dressin paratus accor di ng arm 2 or
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plurality of alT spouts, sald spouts being arranged in a radial direction

in a botdpm perdtodn@ ihhe rxdan agréefkon of the cledhingtaheait Bgder to
apparatus according to Caim1l, wherein said solution supply nozzle is

pr ovi ded:lafardaGestt €1 owb fat hetdoaragros ik bacefof the ddesmdmyghbtanks and has a
plurality of solution supply spouts opened in a radial direction.
7. A planequideshbygs app siratsgs ngongnbei hgnal sdbadrsilitg suppacatsigdederi bed
in any one of Clainms 1 to 3.

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. Aplane polishing apparatus comprising a cleaning

apparatus described in any one of Claims 1 to 3.
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