2 3 JUL 2004 - 1 METHOD AND APPARATUS FOR CLEANI NG POLI SHI NG SURFACE OF
POLI SHER BACKGROUND OF THE | NVENTI ON The present invention relates to a

nmet hod and 5 apparatus for cleaning a polishing surface of a polisher; in 200
which a workpiece to be polished, e.g. a semiconductor wafer, is pressed 4
agai nst the polishing surface of a polishing cloth, a polishing abrasive
wheel , etc. on a polishing table to pol ish the workpiece by relative
motion 10 between the polishing surface and the workpi ece. Conventionally,
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pol i shi ng clseniicwahsctont wafean, rewaibabeg omtthe polishing surface of

the polishing cloth may damage a workplece in the

15 subsequent polishing process. To solve the problem, when
the polishing surface of the polishing cloth is subjected
to dressing by a dresser (regenerating device), a cleaning
liquid, e.g. pure water, or nitrogen gas is sprayed on the
polishing surface, whereby the residue of the polished

20 workpiece on the polishing surface is discharged to the
outside of the system.

When pure water is sprayed on the polishing surface

as a cleaning liquid, the amount of pure water used in
the entire system increases, and the amount of pure water

25 to be supplied to a polishing unit becomes insufficient.
Furthermore, pure water as sprayed on the polishing surface
of the polishing cloth under low pressure cannot assist in
scraping the polishing residue from the recesses in the
polishing cloth surface. Consequently, it is necessary to

30 perform dressing under a sufficiently heavy load. However,
if the polishing cloth is dressed under an increased load,
the stock removal of the polishing cloth by dressing
increases. Thus, the polishing cloth wears out at an
increased rate.

35 If pure water is sprayed under high pressure in
order to enhance the polishing residue scraping effect,

the amount of pure water used further increases, as a

matter of course, causing the pure water supply to become




35 If pure water is sprayed under high pressure in order to enhance the
pol i shing residue scraping effect, the amunt of pure water used further

i ncreases, as a matter of course, causing the pure water supply t02q§99

2 3J UL 2004 -2 insufficient. Meanwhile, the method wherein nitrogen gas
is sprayed on the polishing surface to blow away the polishing residue to
the outside of the systemis effective b f has the 5 di sadvantage that the
pol i shing residue nay be dried by being sprayed with nitrogen gas to
becorme fixednanfifigaat{irnly on the polishing cloth surface. Mreover,
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on the polishing T suréseet tinvdretaiontwas made in view of the above-
described circumstances. Accordingly, an object of the

15 present invention is to provide a polishing surface
cleaning method capable of effectively removing the
polishing residue from the polishing surface of the
polishing table by using a minimal amount of cleaning
liquid.

20 Another object of the present invention is to provide
a polishing surface cleaning apparatus suitably used to
carry out the polishing surface cleaning method.

The present invention provides a polishing surface
cleaning method for use in a polisher in which a workpiece

25 to be polished is pressed against a polishing surface of a
polishing table to polish the workpiece by relative motion
between the polishing surface and the workpiece. According
to the polishing surface cleaning method, a fluid mixture
of a cleaning liquid and a gas is sprayed on the polishing

30 surface to clean it.

By spraying a fluid mixture of a cleaning liquid and
a gas on the polishing surface, the polishing residue on
the polishing surface is scraped off by the gas in the
fluid mixture and further washed away by the cleaning

35 1liquid. Therefore, the polishing residue on the polishing
surface is removed almost completely. Accordingly, the

polishing surface cleaned by this method is unlikely to

damage a workpiece in the subsequent polishing process and




By spraying a fluid mxture of a cleaning liquid and a gas on the
polishing surface, the polishing residue on the polishing surface is
scraped off by the gas in the fluid mxture and further washed awa y tﬁﬁ
cleaning 35 liquid. Therefore, the polishing residue on the polishi??tjSb UL 2%
surface is removed al nost conpletely. Accprdingly, the polishing surface
cleaned by this nmethod is unlikely to damage a workpiece in the subsequent
polishing process and 2 3 JUL 2004 3 can maintain stable polishing
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t he wor kpi ecg.xtm% apparatus includes a mxing spray nozzle for mxing
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Cleaningli(ﬁ%é&fﬁ“&é&Qﬁﬁxing together a cleaning liquid and a gas and
15 for spraying the resulting fluid mixture on the polishing
surface to clean it.
By spraying a fluid mixture of a cleaning liguid and
a gas on the polishing surface from the mixing spray nozzle,
the polishing residue on the polishing surface is removed
20 almost completely. Accordingly, the polishing surface
cleaned by this apparatus is unlikely to damage a workpiece
in the subsequent polishing process and can maintain stable
polishing performance.
The polishing surface cleaning apparatus may further
25 include a pressure controller for independently controlling
the respective pressures of a cleaning liguid and a gas
supplied to the mixing spray nozzle.
The provision of the pressure controller allows
desired control of the ratio between the cleaning liquid
30 and the gas in the fluid mixture and the spray speed of the
fluid mixture and enables the cleaning action on the
polishing surface and so forth to be controlled as desired.
In the polishing surface cleaning apparatus, the
mixing spray nozzle may be secured to a mounting member for
35 mounting an abrasive liquid supply nozzle for supplying an
abrasive liquid to the polishing surface or a chemical

liquid supply nozzle for supplying a chemical liquid to the

polishing surface.




supplied to the m xing spray nozzle. The provision of the

controller allows desired control of thepratio bet ween thgrgfzgasng liquid
30 and the gas in the fluid mxture and the spray speed of the f1uid3 JUL 2004
m xture and enabl es the cl eaning action on the polishing surface and so
forth to be controlled as desired. In thg polishing surface cleaning

apparatus, the mxing spray nozzle may be secured to a i
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of t
he example of a mixing spray nozzle used in the polishing
15 surface cleaning method according to the present invention.
Fig. 4 is a diagram showing the locus of a spray of

fluid mixture from a mixing spray nozzle, of which: Fig. 4a
is a side view showing the configuration of the spray of
£luid mixture as seen from a side thereof;: Fig. 4b is a

20 plan view showing the configuration of the spray of fluid
mixture on the polishing cloth surface as seen from above;
and Fig. 4c is a graph showing the flow distribution of the
fluid mixture.

Fig. 5 is a diagram showing spots where sprays of

25 fluid mixture from mixing spray nozzles impinge on the
polishing cloth surface.

Fig. 6 is a timing chart showing an example of the
timing at which the fluid mixture is sprayed in the
polisher in which the polishing surface cleaning method

30 according to the present invention is carried out.

Fig. 7 is a timing chart showing another example of
the timing at which the f£luid mixture is sprayed in the
polisher in which the polishing surface cleaning method
according to the present invention is carried out.

35 Fig. 8 is a diagram showing an example of the
installation of mixing spray nozzles in the polisher in

which the polishing surface cleaning method according to

the present invention is carried out.




fluid mxture. Fig. 5 is a diagramshow ng spots where sprays of 25 fluid
m xture frommxing spray nozzles inpinge on the polishing cloth surface.
Fig. 6 is a timng chart showi ng an exanple of the timng at vvhicri U'l‘ﬂ?ﬂﬂ&
fluid mxture is sprayed in the polisher in which the polishing sur%ace
cl eaning method 30 according to the presant. invention is carried out. Fig.
7 is atimng chart showi ng anot her exanple of the timng at which the

fluid mxture is sprayed_in the ol isher in ich the polishing surface
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ligquid used for polishing or a chemical liquid for cleaning.
The gas mixed with a cleaning liquid is not necessarily
15 limited to nitrogen gas but may be, for example, compressed
air or steam having oil mist and particles removed
therefrom through a filter member (not shown) .
In Fig. 1, a polishing table 1 has a polishing cloth
2 bonded to the top thereof. A dresser 3 regenerates the
20 polishing surface of the polishing cloth 2. The polishing
table 1 rotates about a rotating shaft la. The dresser 3
rotates about a rotating shaft 3a. When the polishing
surface of the polishing cloth 2 is to be regenerated, the
dresser 3 is pressed against the polishing surface of the
25 polishing cloth 2 with a predetermined pressure, and the
polishing surface is regenerated (dressed)} by relative
motion between the polishing cloth 2 and the dresser 3.
A plurality (four in the illustrated example) of
mixing spray nozzles 7-1 to 7-4 are disposed above the
30 polishing table 1. The mixing spray nozzles 7-1 to 7-4
mix together pure water and nitrogen gas and spray the
resulting fluid mixture on the polishing surface of the
polishing cloth 2. The mixing spray nozzles 7-1 to 7-4 are
supplied with nitrogen gas from a nitrogen gas supply
35 source 4 through an air-operated valve 6 after the pressure
thereof has been adjusted through a regulator 5. The mixing

spray nozzles 7-1 to 7-4 are also supplied with pure water

from a pure water supply source 8 through an air-operated




2 bonded to the top thereof. A dresser 3 regenerates the 20 polishing
surface of the polishing cloth 2. The polishing table 1 rotates about? & JUL 7004
rotating shaft la. The dresser 3 rotates about a rotating shaft 3a. Wen

the polishing surface of the polishing cloth 2 is to be regenerated, the
dresser 3 is pressed against the polishing surface of the 25 polishing

cloth 2 with a predeterm ned pressure, and the polishing surface is
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15 to clean the polishing surface. The pressure of nitrogen
gas can be set in the range of from 0.01 MPa {megapascal)
to 0.7 MPa. The pressure of pure water can be set in the
range of from 0.1 MPa to 0.3 MPa. The pressure of nitrogen
gas and that of pure water can be set independently of each
20 other. Although in this embodiment both the pure water
line and the nitrogen line use manually-driven regulators,
each line may use a regulator capable of changing the set
pressure on the basis of an external signal. In the case
of using regulators driven on the basis of external signals,
25 the pressures of pure water and nitrogen gas can be changed
for each polishing process according to signals from a
controller {(not shown).
When pure water is supplied by using booster
equipment, the pressure of pure water can readily be raised
30 up to 1.0 MPa. However, boosting the pressure in excess of
this level is not always effective because it would be
necessary to use special egquipment in order to increase
the pressure resistance of the supply system. In this
embodiment, the pressure of nitrogen gas is set at 0.35 MPa,
35 and the pressure of pure water at 0.1 MPa.
The structures of mixing spray nozzles 7 will be

described below with reference to Figs. 2 and 3. The

mixing spray nozzle 7 shown in Fig. 2 has a nozzle body 15




15 to clean the polishing surface. The pressure of nitrogen gas can be set
in the range of fromO0.01 MPa ( nmegapascal) to 0.7 MPa. The pressur f
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The mixing spray nozzle 7 shown in Fig. 3 has a
conical nozzle body 16 in which a liquid supply pipe 17 is
disposed. A gas supply opening 1l6a is provided at -one end
(rear end) of the nozzle body 16, and a gas discharge
20 opening 16b is provided at the other end (forward end) of
the nozzle body 16. A liguid supply opening 17a is
provided at one end (rear end) of the liquid supply pipe 17,
and a liquid discharge opening 17b is provided at the other
end (forward end) of the liquid supply pipe 17. Nitrogen
25 gas is supplied to the gas supply opening l6a at a
predetermined pressure (0.35 MPa in this embodiment), and
pure water is supplied to the liquid supply opening 17a at
a predetermined pressure (0.1 MPa in this embodiment).
Consequently, the pure water discharged from the liquid
30 discharge opening 17b is caught in the nitrogen gas from
the gas discharge opening 16b and shot out as a spray with
the pressure of the nitrogen gas. The angle at which the
fluid mixture is sprayed from the mixing spray nozzle 7 1is
determined by the configuration of the gas discharge
35 opening léb.
Fig. 4 is a diagram showing the locus of a spray of

fluid mixture from a mixing spray nozzle 7. Fig. 4a is a

side view showing the configuration of the spray of fluid




m xture is sprayed fromthe fluid m xture di scharge opening 14 w e
total pressure of the nitrogen gas and the pure water. The angle gg-ﬂﬁﬂ@%
the fluid mxture is sprayed fromthe mxing spray nozzle 7 is deterni ned
by the 15 configuration of the fluid mxture discharge opening 14. The
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15 mixture 18 assumes an oval shape as shown in Fig. 4b. The
flow distribution of the fluid mixture 18 on the surface of
the polishing cloth 2 is approximately uniform at the
central portion, exclusive of both ends (i.e. a trapezeidal
flow distribution), as shown in Fig. 4c.

20 Fig. 5 is a diagram showing spots where sprays of
fluid mixture 18 impinge on the surface of the polishing
cloth 2. The locus 19 of a spray of fluid mixture 18
impinging on the surface of the polishing cloth 2 can be
regarded as having an angle a with respect to the

25 rotational direction A of the polishing table 1. A
suitable angle a is 45° with respect to a direction
perpendicular to the rotational direction A of the
polishing table 1. Further, the mixing spray nozzles 7-1
to 7-4 are arranged so that the end portions of each pair

30 of adjacent sprays of fluid mixture 18 overlap each other
as seen from a side. With this arrangement, the fluid
mixture 18 can be sprayed on the surface of the polishing
cloth 2 with a uniform flow distribution.

The timing at which the fluid mixture 18 is sprayed

35 will be described below with reference to Fig. 6. The
f£fluid mixture 18 is sprayed after the completion of
polishing of a workpiece, e.g. a semiconductor wafer (i.e.
after the top ring has been lifted). More specifically., at




the top surface of the polishing cloth 2. Because the fluid mxture 18
needs to be sprayed on the whole surface of the rotating polishing?dgl 8xhgo,
2, it is preferable that 10 the spray angle 0 be wi dened, and a plurality
of mxing spray nozzles 7 having a spray angle of 450 to 750 should be
used (a total of four mxing spray nozzleg 7-1 to 7-4 are used in Fig. 1).
On the surface of the polishing cloth 2, the fluid 15 m xture 18 assunes

an oval shape as shown in Fig.  4b, The flow distribution of the %I Ld
mxture 18 Jhe oG Fidke 33 tRESTRFFCh Hgt AT P2 FRE PP o} he? |§ ©

uni form at tgea i<reinig at1 g t2 ore Ieginsdves ofndppt thenusx{ng espmayr apezoi dal
flow distributian),,as show in Fig. 4c._ 20, Fi - hS L.agr S ]

spots where "s‘ﬁ'zglf)s oS TP H R u'l'g i%rfi%ptfl%gﬂo"glé h"éﬂéﬁdru?%cgénbf hﬁqne{@
pol i shing mifferablkhethatushd Spfapingrefy Oie ffladd micktuee 188 shpuhdi ng
on the surf t L shi 2. 80 r fed; Vi apnhangl e
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suitabl e andlie e inuSsDiakely ratheetthe dressettd oras geepenti £8¢4) - t Buthe

rotational iyealifh Saf {he £PoLa SRiRGuEabl€ dnolid tberpetherdéai ng spray
nozzles 7-1 to 7-4 Tare arranged so that the end portions of each r 30

of adj acent SRR d ikttt PeFigteAfaf 3t anjig d rom a
side. Wth it alHenERMEd tmitheré | L8 dafiek utite 18ompe bEos pofly@de sainpe

i ng 38 WA TR G fns: treneor Fadrbo Ehind brodegs (HehSPRedSE | o,
with referemetafdirg. the Thkeafilngdtimet T esiGuld ppedsrabbftlee the
arter the tasTrELPEL BLORLR, IOLERESRE: ©bne SOOGS0 04 o
the sane timhespahishiiegseable| hndis @ﬁn'ﬁﬁbg%ﬂlﬁhﬁer%‘f“"t’ﬁ@ £59Mi ERfng cloth
2 to begin SEsiNthg t HerFadé NGy SPhd¥easing the number of revolutions
15 of the polishing table 1. Accordingly. no cleaning residue
is left on the polishing surface.
The fluid mixture spray timing may also be such that,
as shown in Fig. 7, after the completion of polishing (i.e.
after the top ring has been lifted) and before dressing is
20 started, the mixing spray nozzle 7 is turned on to begin
spraying of the fluid mixture 18, and after a predetermined
period of time T2 has elapsed, dressing is started (i.e.
the dresser 3 is lowered). Thus, after the completion of
polishing, the fluid mixture 18 is sprayed for a
25 predetermined period of time T2 to remove the polishing
slurry from the surface of the polishing cloth 2, and
thereafter, dressing is performed. With this arrangement,
the dresser 3 can be prevented from being corroded by the
polishing slurry, and the lifetime of the dresser 3 can be
30 increased. However, care must be taken that the set time
T2 will not be excessively long, because spraying of the
fluid mixture 18 before dressing also lengthens the time
spent on the polishing process.
Fig. B8 is a diagram showing another example of the
35 way in which mixing spray nozzles are installed. As
illustrated in the figure, mixing spray nozzles 7-1 to 7-4
are secured to a mounting member 21 for mounting an

abrasive liquid supply nozzle 20 for supplying an abrasive




nozzle 7 is turned on to spray the fluid mxture 18. It is preferable that
the spraying of the fluid m xture 18 should 5 not be stopped i medi ate

after the conpletion of dressing (i.e. inmediately after the dresse]rj:%l{lhéﬁﬂl.
been lifted), but cleaning with the f|UId m xture 18 shoul d be perforned
satisfactorily. If the period of time fop,cleaning (Ti) wth the fluid

m xture 18 after the conpletion of dressing 10 is long, the tinme spent on

t he polishing process |engthens. Therefore, the cleani ng time TI should
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abrasive polishing surface of a polisher that is formed by a
polishing cloth 2 bonded to the top of a polishing table 1.
However, the present invention is not necessarily limited
to the described embodiments but may also be applied to the

20 process of cleaning an abrasive wheel surface of a polisher
having an abrasive wheel secured to the top of a polishing
table.

As has been stated above, the present invention
provides the following advantages.

25 According to the present invention, a fluid mixture
of a cleaning liquid and a gas 1s sprayed on the polishing
surface, whereby the polishing residue on the polishing
surface is scraped off by the gas in the fluid mixture and
further washed away by the cleaning liguid. Therefore, the

30 polishing residue on the polishing surface is removed
almost completely. Accordingly, the polishing surface
cleaned by this method is unlikely to damage a workpiece in
the subsequent polishing process and can maintain stable
polishing performance.

35 According to the polishing surface cleaning apparatus
of the present invention, a fluid mixture of a cleaning

liquid and a gas is sprayed on the polishing surface from a

mixing spray nozzle, whereby the polishing residue on the




2 J JUL 2004 - 10 liquid to the surface of the polishing cloth 2 or a
chem cal liquid supply nozzle (not shown) for supplying a chen1caQyJuqut
(rinsing liquid). Wth this arrangenment, it is possible to shunt a gas
supply line 22 and a liquid 5 supply Iine 23 for supplying nitrogen gas and
pure water to the mxing spray nozzles 7:1 to 7-4 at the sane tine as the
abrasive liquid supply nozzle or the chenfcal |iquid supply nozzle is
shunted. After the conpletion of polishing (before the to r|n #lfted),
the m xi ng pplagphAog;isestare ?Slﬂﬁiapﬁ@-é&é Serthee §arso 1 gﬁ* ng of

tﬂe il ;J' dh Hh&tt\i%l% la%as%hﬁ&r;ﬁ& RRIEHER tali\&yglllfyaaﬂh‘ée crmermj rigy@ldi ng  on
the polishing table ere y |t i S sjble t re i ng
and to stabThrrefeme pdies Mg 114?@ 3&% lg-lqem IEP%A?%
present invest irghovbd faa&udﬁerccmﬂ@udaqd \MAt:borégagdlYt. otaue erdriysihd nef
cleaning a polishing surface a pal i Y, | L shi ng
cloth 2 nag‘ﬁf fage ﬁgeta&?‘ﬁcb qﬁ’d‘l | SHET % ﬁt @1 d%ﬂl{z&&t%%“%?ée)sgnt

i nvention |womublneeeﬁmamHQ/dubndqubnt(pQHmshﬂngnﬂnﬂﬂﬁﬁﬁﬂﬁﬁﬂrﬁ#ﬁs but may

al so be applled tQ th r L abrasive wheel surface of
a polisher tﬁdnaﬁﬁé%gﬁglggg‘ eeglgécure to the top of a polishing

table. As has bee £sttitee podlimhd,ng [FITfiagse L eanidd iGPATRRT de¥ t he

fol | owi ng adyant:aQes 2.1511 RE G ifrd Gdlterdreseor mkﬁmpémieratijrw d
m xture of a cleanln

quid and a gas is s on t ?
surfacelomhtﬁpélﬁy“otlﬁéfhblﬁ%%l?&;sﬁeé‘sq ﬂ'&ﬁj‘%l? Ht quh ur?%ce s scraped
of f by the gas ian ddpp i xﬁwrmanﬂlxing té];arawvas:kmﬂ.@wayt byst he
cleaning liquid. Ther efor t.he. 30, Nghe
surface is g’é’rﬁﬁé& aq‘?mesﬁefec SIS Cﬁmcor %%Ehﬁ@%dﬁgggu?f ace
cl eaned by Hmeanﬁ@oﬁqmwrﬂnieulyetwaﬁaxmg@fa fw&m@é’éUF% apfethe
subsequent pol i Shi g Of OfeSn &Nl CAR HBLALAL Nard Al e ARbESIBIE to

perfornance
15 control the cleaning action on the polishing surface and so

forth as desired.

The mixing spray nozzle may be secured to a mounting
member for mounting an abrasive liquid supply nozzle for
supplying an abrasive liquid to the polishing surface or a

20 chemical liquid supply nozzle for supplying a chemical
liquid to the polishing surface. This arrangement makes it
possible to shunt a gas supply line and a liquid supply
line at the same time as the abrasive ligquid supply nozzle
or the chemical liquid supply nozzle is shunted.

25 Tt should be noted that the present invention is not

limited to the foregoing embodiments but can be modified in

a variety of ways.




35 According to the polishing surface cleaning apparatus of the present

i nvention, a fluid mxture of a cleaning liquid and a gas is sprayed on
the polishing surface froma mixing spray nozzle, whereby the poli $h ddl 2006
residue on the 2 3 JUL 2004 - 11 polighing surface is scraped off by the
gas in the fluid mxture and further washed away by the cleaning |iquid.
Therefore, the polishing residue on the polishing surface is renoved

al nost co | hgly, the polishing 5 surface cleaned by this
apparatusnﬁgﬁ%ﬁ¢¥%gﬁ3%@§%5 ge a workpiece in the subsequent polishing
process and can nmmaintain stable polishing performance. If the polishing

surface cleaning apparatus is provided with a pressure controller for
i ndependent | y 10. cdpolighing syface elepring evsthodecopipaisingrthe steps of: cl eani ng | qui d

and a gas supplied t.0 the m.xi Spr zzle, .it i. ssible to effect
desired control p@‘#ﬂ%a%({rlﬁ%e e&?\k@@ﬁﬁgﬁg%y&rﬁgﬁﬂp%émﬁiw 48 % he gas in
the fluid rPokithihg sirfiitetaR@ gesdpitlt eRECE ntioh Berwekh tikniyl Xt ure and hence

possible to 15 control the cleaning action on the polishing surface and so
forth as desir ediressig sgidqolishing surface by A dressagaliss thestien elpalishiagnount i ng

menber for nounting: i FOLaLgL : ing an
abrasive liquid SP%Q?%SI %@P?@hl n%hgﬂykgggéjgg&lg a@@é?ﬁi%ﬁ@dﬁh ﬂ"‘gﬁ{l” supply
nozzl e for spraypioyzlago said pelishirgy surfacefrooh thetimeehgiahidshessgr sartsf dresingThi s

Supply T ar cosesaly o s Tt gl 8 ok sepepodiene or i he
chem cal Iigqlwn%ﬁyﬁnbyseagﬁlgﬂ@d;@mﬁg, 25 1t should be noted that the

present invention is not imted to the foregoi ng enbodi ments but can be
nodified in a variety of ways. 2 3 J UL 2004 -12 WHAT IS CLAI MED | S:

2. A polishing surface cleaning method comprising the steps of:

polishing a workpiece to be polished by holding the workpiece by a top ring
to press it against a polishing surface and generating relative motion between said
workpiece and said polishing surface,

dressing said polishing surface by a dresser after the step of polishing, and

spraying a fluid mixture of a cleaning liquid and a gas through a mixing
spray nozzle to said polishing surface from the time that said top ring rises after
polishing.

3. A polishing surface cleaning method comprising the steps of:

polishing a workpiece to be polished by pressing said workpiece to a
polishing surface and generating relative motion between them,

dressing said polishing surface by a dresser after the step of polishing, and

spraying a fluid mixture of a cleaning liquid and a gas through a mixing
spray nozzle to said polishing surface before the step of dressing starts,

ending spray of said fluid mixture through said mixing spray nozzle when a

given time lapsed after ending of dressing.

4. A polishing surface cleaning method for use in a polisher in which a

workpiece is pressed against a polishing surface of a polishing table to polish said

workpiece by relative motion between said polishing surface and said workpiece,




1. A polishing surface cleaning nmethod conprising the steps of: polishing
a workpi ece to be polished by presssing said workpiece to a polishing
surface and generating relative notion between them dressing said 73 JUL 2004
pol i shing surface by a dresser after the.step of polishing, spraying a
fluid mxture of a cleaning liquid and a gas through a m xture spray
nozzle to said polishing surface fromthe tinme that said dresser starts
dressing; ending, spray of. sgid fluid m xture through said m xing spray
nozzl e wherf? m%ﬁg@ﬁo%p%ngﬁqs&eﬁggg after ending of dressing. 2. A

pol i shing surfaGRegarign MAd kORGP l‘i'tEJi&Eh?d§ gps of: polishing a

wor kpi ece to be polished by holding the workpiece Dy a top ring to press
it against a polspryinggaidilnidqeixame oy said pakishing suefage todeanoitiiaod bet ween sai d
wor kpi ece and saj d pol.ishing.surface, dressing said polishing surface by a
dresser after t SS@&&*‘%P‘“E@P‘}%%‘F‘%&“ Saédpsrpg%xl?ﬁg a fluid mxture of a
cleaning liquid and a gas through a m xing spray nozzle to said polishing
surface fromthe tinme that said top ring rises after olishing. 3. A

pol i shing surface theanethpdohelaimpd wemipinisaiddgessing eadebeforstsaid spsayiagi ng a
wor kpi ece to be polished by pressing said workpiece to a polishing surface
and generating relative notion between them dressing said polishing
surface by a dr éssEre méthed of ¢leins §,epharéinpaididedssing, stz dfiesidypraging. f | ui d

m xture of a cleaning liquid and a gas through a m xing spray nozzle to
said polishing surface before the step of dressing starts, ending spray of
said fluid m xtur ghé HeMRAINLITAiIM 4T wWheRSh $7d 82sARZ &afls MG Rafd spRiyyR time

| apsed after ending of dressing. 4. A polishing surface cleani'ng nmethod for
use in a polisher in which a workpiece is pressed against a polishing

surface of a poljshing,table.to pol.ish sai.d .workpiece. relative notion
ot aon oai d bott ohPRfsHd ek <REE Aesipis fof DR SSSlishrh BE . "D
sai d met hodvdpipsd i bagholibleedsit pR8sedl sgaimkerpdlishthgdufthed ¢F d@dﬂsufng tled
cleaning liquid and a gas; spraying said fluid m xture on said polishing

surface t o t¢pelish the wogkpiecediyaslativgmotien pefwesh thegpodishing serfapgrand dhes ai d
sprayi ng. rﬁlﬁlﬁcerf‘ém%ggﬁg?ﬁﬁﬁpﬁﬁggtmerei n said dressing ends before said
. of clatm5]

sprayi ng. e meth wherein said dressing starts after
sai d sprayi ng. afnixipesprst ierdlectructus i rix togeheriaclaning lijud sndggsttar t s
after said forn a iupcpfnixture and to spray the fluid mixture;
a gas supply fluidly connected with said mixing spray nozzle;
a liquid supply fluidly connected with said mixing spray nozzle; and
pressure regulators and valves for controlling supply of gas and liquid from
said gas supply and said liquid supply to said mixing spray nozzle;

wherein said mixing spray nozzle comprises a nozzle body having a mixing
space, a liquid supply opening, a gas supply opening and a fluid mixture discharge

opening.

9. A polishing surface cleaning apparatus for use in a polisher in which a
workpiece to be polished is pressed against a polishing surface of a polishing table
to polish the workpiece by relative motion between the polishing surface and the
workpiece, said apparatus comprising:

a mixing spray nozzle structure to mix together a cleaning liquid and a gas to

form a fluid mixture and to spray the fluid mixture;

a gas supply fluidly connected with said mixing spray nozzle;




8. A polishing surface cleaning apparatus for use in a polisher in which a
wor kpi ece to be polished is pressed against a polishing surface of g3 jyL 2004
polishing table to polish the workpiece by relative notion between the
polishing surface and the workpiece, _g4i.d apparatus conprising: a mXing
spray nozzle structure to mx together a cleaning liquid and a gas to form
a fluid mxture and to spray the fluid mxture; a gas supply fluidly
connected with said.m xi spray nozzle;. a liquid supply fluidly connected
with said nixi ngaa‘éfﬁil%“ﬂi’gg%@,iy ectd with jpid misy\g sprayrozalgand ves for
control i ng suppir¥ss@fe ﬁ@.ﬂaﬁﬂdaﬂd"ﬂWegférrcgﬁlrolﬁﬂ%gléﬁrﬂﬂ? ofgﬁpinﬁl gk fghd 11 quid
supply to said m xing spray nozzl e; whereln sai Xl hg spray nozzle

conpri ses &awgasisepplpagd said liguidsupplyitmspid sypsiog spray nbzgle;d supply opening, a

| i d .a fluid_ nixt di sch . i ng. 9., A polishi

Jurt ace ol eant na iesl taf st oy o OB AEni AP GiATbody RS cco 1o

be poli shedigusd afppﬁ,slﬁge Sedin s gad sSPly SPpéritp S kACE VT s@didRRizbIe Bolg & able to
y

pol i sh the workpi ece relative notion between the polishing surface and
the wor kpigag disckageiopgning attaforwasdsnd of said nezzlg hadyga Eﬁ\ﬂé)sumii PPEniBEr uct ur e
to mx tog ey Lyl . f | ui ] re and to
spray the %*E?%“%?ﬁ#ﬁ?@?Hgmgégﬁgg8@#&“@?3?@F9ﬁ%%ﬁ9e@#%ﬁﬂﬁﬁégﬁggé& m Xi ng
spray nozzlead of séid Jlighid2pdly-pigk.a | i quid supply fluidly connected with said
m xi ng spray nozzle; and pressure regulators and valves for controlling
supply of gas and liquid fromsaid gas supply and said liquid supply to
said m xing spray nozzle; wherein said m xing spray nozzle conprises a

coni cal nozzle body having a liquid supply pipe therein, a gas supply
opening at a rear end of said nozzle body, a gas discharge opening at a
forward end of said nozzle body, a liquid supply opening at a rear end of
said liquid supply pipe and a liquid discharge opening at a forward end of
said liquid supply pipe.




