;/012e3e | VWWkZpZzt ]6V] T] h DESCRI PTI ON POLI SHE NG METHOD Technical Field 5
The present invention relates to a polishing nethod, and nore i |y
to a polishing nethod for polishing a workpiece, such as a %lﬂﬁ@hﬁ%ﬂ@”ﬂm
wafer having a thin filmfornmed on a surface thereof, to a f

finish. 10 Background Art In recent years, sem conductor devi cegishaste
becone nore integrated, and structubPB88CBIP§&@Nconductor el enents have

o connect Lont uced 1o & | og: centsptnmmmsioben ner oass NG

Accordingly, irregularities on a surf ace of a sem conductor devi<eoecone

i ncreased, so that step heights on the surface of the sem conductor device

tend to be larger. This is because, in a manufacturing process of the

seni conductléchddrizde Fiekchin filmis forned on the seniconductor device,

then m cromachi ni ng 20 processes, such as patterning._or formng haoles, are
hat B tp

performdd on the [$EnPEERGNEt OPVEBGRER, TRhATERESR HPOLeSIdL%aPEthefeatRd

many tines_to forn1subf$?$ent t hi uctor deyice. Wen

filnms on,.the_sen con
the nunber "5 & BGLTAT T | 840 SPPRAPBAREEGTCHES S HPLAcE 58 Ot kBiecer
ser conductor ey Loeyy LN, 4oLl 0,08, PEOR)L G, 8Ll 8% 1 TS LALEKAGSSuPEaBf 11 M
a Stepis relatively

formed in a portion having
thereof, to a flat mirror finish.

‘ 10 Background Art

In recent years, semiconductor devices have become more

integrated, and structures of semiconductor elements have become

more complicated. Further, the number of layers in multilayer

interconnections used for z logical system has been increased.

15 Accordingly, irregularitiesonasurfaceofasemiconductordevice

become increased, so that step heights on the surface of the

semiconductor device tend to be larger. This is because, in a

manufacturing process of the semiconductor device, a thin film

is formed on the semiconductor device, then micromachining

‘ 20 processes, such as patterning or forming holes, are performed

on the semiconductor device, and these processes are repeated

many times to form subsequent thin films on the semiconductor
device.

Whenthenumberofirregularitiesisincreasedonthe surface

25 of the semiconductor device, the following problems arise. The

thickness of a film formed in a portion having a step is relatively

small when a thin film is formed on the semiconductor device.

An open circuit is caused by disconnection of interconnections,



small when a thin filmis formed on the sem conductor device. An open
circuit is caused by disconnection of interconnections, 1 or a short
circuit is caused by insufficient insulation between interconnection
| ayers. As a result, good products cannot be obtained, and the yield tends
to be reduced. Further, even if the sem conductor device initially works
normal |y, bthea Zhedt ahirlciutiy of ¢chessdiycondufforideti tesibat oweresd vfarer a
| ong-termuse. At the tine of exposure in a |ithography process, if the
i rradi ati oinsartaveehasonr legekari thess tdanll |@erd MHAcUGE arfas¥pys e
systemis locally unfocused. Therefore, if the irregularities of the
surface of obPheisefi candutheryteld dengke trobiengressed, therther heRiest T
problematic that it is difficult to forma fine pattggn itsel f. on tqﬁ1

e

seni conductBf dEGMEEONAEEELd nGleyicen 4G det uMag Spr SCFTR G5 1a

Ut 206 of FEhSBa EindUiet Bie daeme BN G ERBSEe TGS ot LOEERE Ehéels 2
Cho cal MECHARTEAT ToF | SAMEIC ETh o BF b Ao I ehi G ApAPAY B G T e a
s Suppl e ohts & FolT TG Sairhce tanch neoutBEl s B ng heh < BedGhmg e

such as a senLgopdystQr.valef oy ﬁsbil%émqp%fiolr&h%eﬁl.i diRgreeptact i widike t he

n a t
pol i shing Surface,” so tRaf” t he substrate is pol i shed. This type of

polishing appakalusiGQRRr bsesnd BAkEghEngrt aht es BaviHgdac POt | 36 Nde siird ace
constituted by a polishing pad, a top ring or a carrier head for holding a

senpcongluct o-reafsed, aRdn2bttibecdmke. prdfierendiel samaaonductsodi fafenlt sto

po@hed with use of such a polishing apparatus, the sem conductor wafer is

~held and pressed ddaiengiattthe rpdltissiiingnt ailee senderoralyatedetderviiaeed pressure
by the top ring. At this tine, the polishing table and the top

Accordingly, in amanufacturing process of a semiconductor
device, it increasingly becomes important to planarize a surface
of the semiconductor device. The most important one of the

15 planarizingtechnologiesisCMP(CﬁemicalMechanicalPolishing).

In the chemical mechanical polishing, with use of a polishing

apparatus, whileapolishingliquidcontainingabrasiveparticles

such as silica (8S10;) therein is supplied onto a polishing surface

such as a polishing pad, a substrate such as a semiconductor wafer

‘ 20 is brought into sliding contact with the polishing surface, so
that the substrate is polished.

This typeofpolishingapparatuscomprisesapolishingtable
having a polishing surface constituted by a polishing pad, a top
ring or a carrier head for holding a semiconductor wafer, and

25 the like. When the semiconductor wafer is polished with use of
such a polishing apparatus, the semiconductor wafer is held and

pressedagainstthepolishingtableunderapredeterminedpressure

by the top ring. At this time, the polishing table and the top



2 ring are noved relatively to each other to bring the sem conductor
wafer into sliding contact with the polishing surface, so that the surface
of the sem conductor wafer is polished to a flat mrror finish. 5 In such a
pol i shing apparatus, if a relative pressing force between the sem conductor
waf er bei ng polished and the polishing surface of the polishing pad is not
uni f or m oveinam rentoved swlfzadeedfy theasbnd Cosdtotlorivgmtbe, sanferpritchector

sem conductor wafer may insufficiently be polished or may excessively be
pol i shed awa$eneinfoporidions aepget mg tdn thkeppl ésbing $ortecappd ddrato
those portions of the sem conductor wafer. Therefore, it has been attenpted
to form a shefsagdadeoe hbled el cdrdserdtvadestior Paat sheddio 2 héd atdp F19iy
with use of an elastic nenbrane made of an elastic material such as rubber
and to appfynashtuid pressure such as an air pressure 15 to a backsi de
surface of the elastic nenhhrane to uniformthe gressing%force applied to

the sem conduct oF PV} 2 Reer: SHE S APPRE2SHFT acke e dfe tHe SRt €506 'R Saf er .

Furt her, t [ i i di | ic.that the, i liedt

B ount oherbean R LB o R RRE e st B b 0L B s h ST RAS Y 1O
lished b -uni_f or. : hen v t i Lal

ot o of SERBEES A EHR et Bn A IANCE 108 oot HEC LA T PLER LB ciflee

called "edge EAUNALAGconkil LIS 0P R4 SHENL AAAS 1AL NG e £ hEa S
p ng e at

been used a"top ri in which a sem conductor wafer 1Is its 25

circunferentibalkredgenReitd OBoRY sB QU HRak/ di- s Byd B BNSS1 14 a@nshridie
annul ar portion of the polishing surface that corresponds to the

ci rgunfer epbi-ak cadaemaidioff Hder s€81 €9 Fbebappalad t b3 hlsessetk hyné he
gui ring or retainer ring. 3 \Wen a sem conductor wafer is polished
with use obfsuab aetm@pohidngroirt waSenecesisaryfdpeatit deds dngeinod dedheted
sem conduct or wafer which has been transferred to the top ring. Further,
after the sentcomdacsworfaederfdas hpdldishedhe seind cnedaessarywebeatt pacthd t he
sem conductor wafer again to the top ring and thereafter to rel ease the
seni conductop Mafevithomedean d as g nenar ppansterohasictiast i Hemesetal t he
top ring usin% the above el astic nenbrane tends to fajl in attracting and
rel easi ng ERENSEHT BBRAGANS EAaPer Yor £dUdE RiFe T HE HPESBIREABR HRT 87 31§ ¢

Vi ow ofS { nEOaBobE e fBadts L0 46 HiF Gol ! DI 1 boeht T Vet DR to |
id | i_shi t hod whi ' d -
bor kpi oo, LE6 e Hof  CredCELuan 17 TRe bl i age £ et e SIS ng

an el asti csqg;rfgrcgn%.f R, ordel: dQSevs tv{]gefeqbove dr awbacks, according to a
t o p

first aspec the present invention, there i s provided a polishing nmethod
for polishing a worlkpi-eGetRy przﬂqss%ir}g% bhe wordpkesstagaimst 2@ prposishi ng
surface with use of a top ring for holding the workpi ece, the polishing
met hod conmmuirgiengap@efiedi ngoa Pr esisunanfhedrtielrali n ddve t ppritiibg byfattiaehi ng
an astic nenbrane to a | ower surface of a vertically novabl e nenber;
pol@Eh tig tskee iwomkduiceeoe wihf ¢ eba ippgsslurshestb¢ ¢ ones heonsupplfioeth, tand hence
pressure chanber so that 25 the workpiece is pressed against the polishing
surface by caliy thd Qressfar eft thecfipgirR L bieh eél Has iseg Lcea dnsitigr €eéehi ch
has been polished fromthe top ring by ejecting the pressurized fluid from
an openi ngTdef iErEd Sediviedyl Pg PR1LKBeder PRaghI ySneoabre nefaperrognding”.
In order to prevent such edge rounding, there has been used a
top ring in which a semiconductor wafer 1is held at its
25 circumferential edge portion by a guide ring or a retainer ring,
and the annular portion of the polishing surface that corresponds
to the circumferential edge portion of the semiconductor wafer

is pressed by the guide ring or retainer ring.



When the pressurized fluid is ejected fromthe opening defined centrally in
the vertically novabl e nenber, the pressurized fluid is delivered into the
regi on where the elastic nmenbrane and the workpiece are held in close
contact with each 5 other. Therefore, the workpiece can reliably be

rel eased. In a preferred aspect of the present invention, a hole is
provided in a sumhaeea tembeobhuoughblr watfercliesepotophadt withhukbeonoskphece,
of the elastic nmenbrane which defines the pressure chanber; and the

- rel easi ng eouppisiasy r ékebs negelsiza rwot & @ e athanl Hdl dias ebeeni pohdsdieor f rom
the top ring by ejecting the pressurized fluid not only fromthe opening
def i ned cemtarfald yhinhthees beetitoarlsf ameabke tharbep,ribud. alfse theam 2 heehol e
provided in the elastic nmenbrane. Since the pressurized fluid is ejected
not only frtdw@ shaicendpefiraghadel niedl Pedrtshgld, yitnl 3 Meassgaaltioya hbvadt e
menber, but also fromthe hole in the elastic nenbrane, the workpi ece can
be rel easedhfppeniePnabcyor| Hahepragaih & A8petPP ofithanst sseneaf ieent? on,
the pressurized fluid is ejected fromthe opening defined centrally 20 in
the verti c94PaRsy &bees ARMBePIUFEeF YhESHridBuiPEeHOP | Linp oL &) BERRET¢F om

possi bl & { GHTEHE he  EHBEEZc P DOOr LA LA TH 200 TS IR a A MR The
wor kpi ece, tfe(:)rlrdst Pgrf%t?ﬁ .{rei‘la %Srian itn%eaxgrr@ie%cs n@”&ﬁe rs%lnii%%lnyductor wafer
because of the presence of the elastic membrane.
‘.' 10
Disclosure of Invention

The present invention has been made in view of the above
drawbacks. It is an object of the present invention to provide
a polishing method which can reliably attract and release a

15 workpiece, to be polished, even if the workpiece is held and
polished using an elastic membrane.

In order to solve the above drawbacks, according to a first
aspect of the present invention, there is provided a polishing
method forpolishing a workpiecebypressing theworkpiece against

. 20 apolishingsurfacewithuseofatopringforholdingtheworkpiece,
the polishing method comprising: defining a pressure chamber in
the top ring by attaching an elastic membrane to a lower surface
of a vertically movable member; polishing the workpiece while
a pressurized fluid is supplied to the pressure chamber so that

25 the workpiece is pressed against the polishing surface by a fluid
pressure of the fluid; and releasing the workpiece which has been
polished from the top ring by ejecting the pressurized fluid from

an opening defined centrally in the vertically movable member.



25 According to a second aspect of the present invention, there is provided
a polishing nethod for polishing a workpiece by pressing the workpi ece

agai nst a polishing surface with use of a top ring for holding the
wor kpi ece, the polishing nethod 5 conprising: defining a pressure chanber
inthe top ring by attaching an elastic nmenbrane to a | ower surface of a
vertical |y novabligefiegher prpelsuishizied trhe iworikpiesiea tet | £ dn pes sasdrziaty
fluid is supplied to the pressure chanber so that the workpiece is pressed
5 agai nst tbheipehbi sbéngrallfacen bytrae f veird ipradssur mootbilbe hiembdr, where t he
polishing is finished, noving the vertically novabl e nenber downwardly so
as to bringreseumdrzkpi £oeidntsodel bgerednirant tiviet he @noatvthreact tbr skbedtiion
provi ded on the vertically novabl e menber; and attracting the workpiece to
the top ringmbyankeand bherwerkpheseciiomelhém chesporPBhRAE Pibeesach s
finished, the workpiece and the vertically novabl e nenber may_have
occasi ohal P§hs&en EpateficfronfbachHoskhRéece| gagugRlaabayebet helgeELSct i on
section fails to_attract the workpiece even if the attraction se

ti .
attenpts 15 to atfradt® $Her vef IGARSGE. CACERR d RS et v §it et 4 ﬁQég?}%n,
wh th I i shi is finished, th i I bl i
moved downBEPIRS o b S RE o R COE O ol bec Lort A NG wERS the °
attraction se%tion, ag% %Bere af er t he gttgaﬁéiog égftﬁon ttragés @Pg
hol ds t he WOFKBIECE: EAnSEJUEREFYLCi FETRT30° 8RSl @t 07T 3l TabI§F &t T Fact

the vor ki Shen-A0corl Do L 818-L00d Aanacte Of o | Des BAESERL ANl Ak Ler e

i's provided a polishing net poli'shing a wor ece by pressing the

wor i £6€ 8gai BebnapdP! 4188k NG HIHRCEoW £ T y38, @F R tliQRy EhBOpEeEshe] diag
th rkpi ece, the polishing nmethod 25 conprising: defi'ning a pressure

chanber in hhe dtrop: 6hdg Motk @6PeAEn g iasld €e MEFDI BRentthave pveeaBUyf ace
of a vertically novabl e nenber; guiding the workpiece to the top ring while
t he verti calohbievabheetenbatr & 5spobidm arred hadwapdow ivietth inhesphecélbstito a
retainer ring which holds an outer circunferential edge of the workpiece;
attracti ngnelmdraoekpi ece whi ch has been guided to the top ring to the top
ring by an attraction section provided on the vertically novabl e nenber;
movi ng t he wor kpiSéasewbhehpressuhekddbflehe tpEidaigedmad he YpdkPshihg
surface; and polishing the workpiece while a pressurized fluid is supplied
to thel presPerdnghdrbenredoceharathe WMo REi BeEL 1S bl ¥ SIPRIfA ST neP Ut

l'i shi f b fluid f the fluid, If_th ticall
Tovabl e mertr BEGTEEE HOMRAPAL)Sr FORF T0c REmPERaPneE 1P| Nyt ARASERetan
wor kpi ece s attracted at a disg%%ﬁpd positi on when the workpiece is

transferred; tﬁ%ﬁafﬁé ﬁgFﬁbﬁggé' ends to be caught by the retainer ring

when the vertically I I d {ypwa I SHRsS nt

notion, thus cauginngg?ﬁggv%fg%iggsisr%e;cg‘e)ggropped{)g%¥eggdaidanage : 'AcE%?di ng
to the 15 pnesentriiertLon, i sidtadhe ryeht tgaldpelmiable iMREDeENt 8a11y

posit i oned upwardly with respect to the retainer ring in advance, the

WoIgPi 2ce ii% thanséetiedl Whinerddiee adhee rchreant eienrad s\pardddmiuher esf is
gui ded by the retainer ring. Therefore, the workpiece is not caught by the
retainer riejgottesn firven vi@rd itgald yof the elastic membrane.

According to the present invention, it is possible to break
the close contact between the elastic membrane and the workpiece,
for thereby releasing the workpiece more reliably.

25 According to a second aspect of the present invention, there
is provided a polishing method for polishing a workpiece by
pressing the workpiece against a polishing surface with use of

a top ring for holding the workpiece, the polishing method



- 20 nmovabl e nmenber is noved upwardly, and hence the workpi ece can be
prevented from being dropped off and damaged. Brief Description of Draw ngs
FIG 1 is a schematic plan view show ng a polishing apparatus 25 accordi ng
to a first enbodi nent of the present invention; FIG 2 is a vertical
cross-sectional view show ng an essential part of a polishing section of

t he pol i shcagpappahat: usieshiownd na FhbGesdnré chah@Ger3 irs ahyi ewpshdwiongoyd top
ring unit of the polishing section shown in FIG 2 together with a fluid
passage arsangen®nty; afldGadk i nemberhiecad L£ilogersect f acalo fvaeve stiova higy a
top ring of the top ring unit shown in FIG 3; 5 FIG 5 is a vertical

cross- sect monab leiremisdionpnd ishe ngedlet wonshi pcbethidena pire ssop irziedgt Shohn in
FIG 4 and a pusher; FIG 6 is a vertical cross-sectional view show ng the
rel ati onshiip s;mmﬂeleaﬂthéhtemaamg:eshl@amben spltGattgdorkeipasiearpreis®d 7 is
a vertical cross-sectional view show ng the 10 relationship between the top
ring shownagaipst tho pekf ehinpusheraceig, aghtyld RFasSwe odr 658- %Je‘é%qional
V|em/shomnng¥;he state of .the to% ring showmn in FIG 4 after pol

process i sWieHi ShedPoEiehiadi dsatiBieled: E?Bé’égs%}&?l%ﬁ’gfl%‘?}eﬁyﬁ%‘ﬁﬁ‘ the

?:ﬁ:ghég;O%e&%%riggwﬁ&ggdfggﬁpaEQxfkrlng't<§%Erﬁp Okgsfgtg %%%eggn{act
with an attraction section provided on the vertically movable
member; and attracting the workpiece to the top ring by the

‘ 10 attraction section.

When the polishing process is finished, the workpiece and
the vertically movable member may have occasionally been spaced
from each other. 1In such a case, the attraction section fails
to attract the workpiece even if the attraction section attempts

15 to attract the workpiece. According to the present invention,
when the polishing process is finished, the vertically movable
member is moved downwardly to bring the workpiece into close
contactwiththeattractionsection, andthereaftertheattraction
section attracts and holds the workpiece. Consequently, it is

‘ 20 possible to reliably attract the workpiece.

According to a third aspect of the present invention, there
is provided a polishing method for polishing a workpiece by
pressing the workpiece against a polishing surface with use of
a top ring for holding the workpiece, the polishing method

25 comprising: defining a pressure chamber in the top ring by
attaching an elastic membrane to a lower surface of a vertically
movable member; guiding the workpiece to the top ring while the

vertically movable member is positioned upwardly with respect



FIG 10 is a vertical cross-sectional view showing the relationship between
the top ring showmn in FIG 4 and the pusher; FIG 11 is a vertical
cross-sectional view showi ng the 20 rel ationship between the top ring shown
in FIG 9 and the pusher; FIG 12 is a vertical cross-sectional view

showi ng the relationship between the top ring showmn in FIG 9 and the
pusher: Fl € 4% dtsimarentingaivhdrcbsise béstdropalteri eirshofiehgnaiedpeddadpt
according to a second enbodi mrent of the present invention; 25 FIGS. 14A

t hr ough l4€hareovkpisceachtshoauk hggatkaaper ksl ot evibeeths Peah ddsiat
menbrane of a ring tube of the top ring shown in FIG 13; FIG 15is a
vertical ctosEhador vhab W éWeshemirigd k¥ 8 atitgpgtionsAPpt beb it 14+ t op
ring shown in FIG 13 and a pusher; FIG 16 is a verti calk Gross-sectional

Vi shou A THR VoI ot e DRenTl aet BB RS VU0 19 Sl P PP LS"ai che
iait it seeuctfe i Gl B SRR T A e G v
3 5 U Aol e
after a pof€Arig ps)cr)o?:}éés){émggehn)ﬁrl@%}l?&?e é%@g&s%g:égt g%%b??cg}ﬁg%iﬁﬂ& 3

cr 0ss- sect L.anal. \dl g Sowinlg the dehal ianshiep detigpen the top ring shown in
pusHher I 1i1s a vertical cross-sectional view show ng
the If the vertically movable member projects downwardly from
. 10 the retainer ring and the workpiece is attracted at a displaced
position when the workpiece is transferred, then the workpiece
tends to be caught by the retainer ring when the verticallymovable
member is moved upwardly in a subsequent motion, thus causing
the workpiece to be dropped off and damaged. According to the
15 present invention, since the vertically movable member is
positioned upwardly with respect to the retainer ring in advance,
the workpiece is transferred while the outer circumferential
portion thereof is guided by the retainer ring. Therefore, the
workpiece is not caught by the retainer ring when the vertically
' 20 movable member is moved upwardly, and hence the workpiece can

be prevented from being dropped off and damaged.

Brief Description of Drawings
FIG.1lis aschematicplanviewshowingapolishingapparatus
25 according to a first embodiment of the present invention;
FIG. 2 is a vertical cross-sectional view showing an
essential part of a polishing section of the polishing apparatus

shown in FIG. 1;



15 rel ati onship between the top ring shown in FIG 13 and the pusher; and
FIG 22 is a vertical cross-sectional view showi ng the relationship between
the top ring showmn in FIG 13 and the pusher. 20 Best Mde for Carrying Qut
the Invention A polishing nethod according to a first enbodi nrent of the
present invent ion will be described belowin detail with reference to
FIGS. 1 through I26.F3Gs k vieam stbheimgiz tiranm ivigewns hoof righe Qedl iisdhinty
apparatus according to the first enbodi ment of the 25 present invention. As
shown i n Fe&ctlpnishavreipdliGh? ngdapperar ush aaf Bhaid pafkspekissHialy Sithons
la, Ib are disposed at one side of a space on a floor having a rectangul ar
shape so as to f&EE-edchsobheertACphi ¢rofsT oadl Lehdhd 1AW tFHINDIAG Ty
cassettes 2a, 9 2b thereon whi ch accommtdat e _sem _conductor wafers are
di sposed atiPHeCst hBE §P8eXiPfo WPA&nsheM r dBotfdC4a3i4b for transferring the
sem conduct or wafer are disposed on | i ne conn cting t he pal.ish

g

sections 1a, |b f6Cthe I'cad? uhfoatCani FSOSERAECEOPRThg V5 *Y f?ﬁﬁ@fgg 4.
R i devi 5, .6 di h_si t f i ;
Fespect | veF s oEnanaragnPho 0 T0 T T ARt h  ehig dd Eaaes TS ar e
di sposed so as t9Ibnt%{%ﬁ?q%tQgrEfE?fCEEX%SLE%E%EBHQld%{k%eﬁﬁ%wf%g the

t her ebet ween. Thée two poll1 shing sections ave basically the sane 10

speci 1 cal Lans a0d2ip HLEROSS 4y BIBLIL ALY 10 FT8RPEGInd enbisuditanst et

line. Each o e pol ing sections la, 1b conprises a polishing table 11

having a polishi rgcpad atd achedr£ocan vppek-suttasaathenieaf srowioRy ring
unit 12 for holding a sem conductor wafer as a workpiece to be polished by

vacgdum s UCt0R tane sprigsst fgedp et 68N Londucier i nafler. agaidishethesher;
pol‘hi ng pad on the polishing table 11 to polish the sem conductor wafer,
a dressing unit ¥3cf.og idreserngcthecpod $-séeaigl paal on evheh@ol i glihegstatd e
11. Each polishing sections la, 1lb also has a pusher 14 positioned at a

t ransf er - | iofe téiede oftorr itvcarsdfoany iimg Ble sk fdoridue ten 1l Wali 8r 9 tRT QOE SR $ r om
the top ring unit 12. Each transfer robots 4a, 9b has an articulated arm
whi ch is béaadlsheddnd stretchable in a horizontal plane and has upper and

| ower hol ding portions which are separately used as .a dry fin and a wet
finger. Since twdIfobots arertdedli ez %E%%Tag§¢§ﬁﬁ§§?ﬁ%ﬁ%%%ﬁﬁﬁt???st

transfer robot 4a is basically res ible for a region . fromfthe reversing
device%£5,O% ﬁ@qtﬂ?Hxﬁ%ﬁﬁt%%%ﬁbf”gaﬁﬁ%h t?éi%%d% TNEFrPT o5t 4 gis

basi cal |y %e%g%%%&gle for a region fromthe reversing devices 5, 6 to the
pol i shi ng
FIG. 10 is a vertical cross-sectional view showing the

relationship between the top ring shown in FIG. 4 and the pusher;
FIG. 11 is a vertical cross-sectional view showing the
‘ 20 relationship between the top ring shown in FIG. 4 and the pusher;
FIG. 12 is a vertical cross-sectional view showing the
relationship between the top ring shown in FIG. 4 and the pusher;
FIG. 13 is a vertical cross-sectional view showing a top
ring according to a second embodiment of the present invention;
25 FIGS. 14A through 14G are views each showing a shape of
hole formed in an elastic membrane of a ring tube of the top ring
shown in FIG. 13;

FIG. 15 is a vertical cross-sectional view showing the



sections la, |Ib. The reversing devices 5 6 serve to turn over the

sem conduct or wafer, and are disposed in such a position that hands of the
transfer robots 9a, 4b can reach the reversing devices 55, 6. In the
present enbodi nent, the two reversing devices 5 6 are used separately for
handling a dry substrate and for handling a wet substrate. Each of the

cl eani ng devieesorRahiphoeBacand 8b toryr ey cthcany inyPeG . For agxaapbushdhe

cl eaning devices 7a, 7b at the side 10 of the polishing sections la, 1lb are
of a type that wFpés b6t hssarfvacés cefl arsesi-cenduicnerl wdfeer stiavhinogllite s
havi ng sponges, and the cl eaning devices 8a, 8b at the side of the
cassettes 2alatboasbipfoetvggrethhdiotholas srwwdge FG aldantbhdawidrewaf er
and rotates the sem conductor wafer in a horizontal plane while 15

suppl yi ng a cl eaRiLRg Riqdisdat efhé CednicdORdustest inardr Vime a9 di® has
a function as a drier for centrifugally dehydrating and _drying a

seni conduct 8 2RAPBFR PR IURRINRE RV FEBE SAPWIYHT pert %tgeé?q%ﬁ/

cl eani ng process_of the. sem conductor wafer,_ and the cleanin Vi ces_ 8a,
8b can perform aFggc aht § 6 et CEBSBFﬁgtéE%OB?EtVHeeWS% ‘66‘%@1% P63t er
after the pripary,.cleaning ess. Xtqot oV i,shi ion wll
be descri bgé ?ﬁedgﬁgi E%QF?%E&% ?13 Fai\gér ?c%ft%]?oasggcggi(:%}?{%@?p%?%%\%%hnloﬁ ng
an essenti %Iingggntedof t he polishing section la shown in FIG 1. Although
only 25 thé polishing section la will be described below, the foll ow ng

Cescr Pl hon, oo BEcoER) 61 e he, ek shisgcectin M e g RS 2
pa(iol @ttaghedet @cgNriPPEEhown in FIG. 13 after a polishing process is
finished;
FIG. 20 is a vertical cross-sectional view showing the
relationship between the top ring shown in FIG. 13 and the pusher;
FIG. 21 is a vertical cross-sectional view showing the
15 relationship between the top ring shown in FIG. 13 and the pusher;
and

FIG. 22 1s a vertical cross-sectional view showing the

relationship between the top ring shown in FIG. 13 and the pusher.

‘ 20 Best Mode for Carrying Out the Invention

A polishing method according to a first embodiment of the

present inventionwill be describedbelow indetail with reference

to FIGS. 1 through 12. FIG. 1 is a schematic plan view showing

a polishing apparatus according to the first embodiment of the

25 presentinvention. AsshowninFIG. 1, inthepolishingapparatus,

a pair of polishing sections la, 1lb are disposed at one side of

a space on a floor having a reétangular shape so as to face each

other. A pair of locad/unload units for placing cassettes 2a,



11 surface thereof, a top ring unit 12 for hol ding a sem conductor wafer
Was a workpiece to be polished by vacuum sucti on and pressing the

sem conduct or wafer Wagainst the polishing table 11 to polish the

sem conductor wafer W and a dressing unit 13 for dressing 5 the polishing
pad 10 on the polishing table 11. The polishing table 11 is coupled to a
nmot or (not 2bhoha) edhsyplosel dmstounddret 9 ol dmsiviongivctisle wat etrdlsr sughd bspadd @
shaft 11a, and hence the polishing table 11 is rotatable about the table
shaft 1la iet ahdiodeer onidewdi Gatcetdrbpsthe BehoWws Gan 4kl Bor2transie s aerd of
the 10 polishing pad 10 on the polishing table 11 serves as a polishing
surface whitéle isemiconghic tiont wadlerdpig EoFPasedwPihaal sBfi comatct SR velter w
as a workpiece to be polished. Various kinds 9f iolishing pads a%e ,
commer ci al PPlaviiingbsectiegd Beadpl €0 WEntcsf/ thésaddie: 'SUBABHSE, 191890,
and 15 IC—lOOO/SUBAQO%,@%%o-Iaﬁer clotg) manuf c;gred b&.RodeI I nc. %ﬁd
Surfin %xxx25 LARPSSGT i 0 RENGFachdr 8Vb§e§u§i FhE. C5ERABED, OBUTFT

xxx-5, and Surfi 0 are_nagn-woven fabrics, conposed _qf fibe b d

t oget her bflg¥b9&é%gerg§ﬁﬁf &nid FE@lOﬁﬁspgcﬁéHgng ﬁ%gdc%3?§éﬁgtﬁgﬁﬁc?%an1
singl e | ayer Pal f S r.Qus r.ge. f

§inegreces§§§)%? quggggggﬁéé%gﬁugﬂgzkfégga?%é?ggg?gggéﬁﬁéﬁf%blﬁggggésg-

supply nozzl t d18%; I,sposee gbove the

pol i shi ng ?g%lé%f%ﬂgﬁ$ﬁ§pﬁ%{isﬁlﬁgyllquﬁ! sﬁgpﬁiqﬁgézle 15 %ﬁbplies pur e

water or a chem aale kiygubsl PEHOngSsddei R 1shi 18 194 aees ik 10y ERe same
polishing table 11. The water supply nozzle 16 supplies a dressing liquid

(e. g, 10at & di0i SE dris Hreb Sirlkg dARd sklie spakieshiing 19yr vaed t@spactheo

po hing table 11. The polishing table 11 is surrounded by a frane 17 12
for recoverthrgt tdwes pot isheng taguod tredoambt €tin@rdcaibub 1E/alh sofpriedsi n a
| ower portion of the franme. The top ring unit 12 conprises a rotatable
support shaf po2@shangopakiad héayidy sapliething @aduppbrckad of aphepBapport
5 shaft 20, a top ring shaft 22 extending downwardly froma free end of the
top ring heagizce éﬁ@rgoiubgt%@i@w@ilgkl?i%%rtmpldrlirmgazse%ﬁ%étlﬁawo a
| ower end of the top ring shaft 22. \Wen the top ring head 21 js angularly
moved by t &5t 88icorCBFPE REC difhPBMOSTaC B Vadiii gBCFFﬂﬁ azbd Pgeﬁg%féa

hor i [ly. Th 1 i 23 b eGl. d N th

o ol i Tou g e von e 25 con e o arstalad beyyesn. e,

i ndi cat ed By .th Ain.F ! ; |
Lhrough t he T AingCeRare BotFy dentrbidforot IRidh T Stk SR ES o
cylinder (nof, ghown) Ry e¥ided: i BniNg JQP Jr Relpoead; 24 80 4 hat, thechop

ring 23 is vertically novable and 1S rotatable about thé top ring shaft 22,
as indi cat gt bysHhey aldcawodd 18,1 NbFhGsoZhadhe BeiieoNdUGoei twaherd Wet e be

polished is attracted to and held on the | ower surface of the top ring 23
transfer-line side for transferring the semiconductor wafer to
‘ 20 and from the top ring unit 12.

Each transfer robots 4a, 4b has an articulated arm which
is bendable and stretchable in a horizontal plane and has upper
and lower holding portions which are separately used as a dry
finger and a wet finger. Since two robots are used in the present

25 embodiment, the first transfer robot 4a is basically responsible
for a region from the reversing devices 5, 6 to the cassettes

2a, 2b, and the second transfer robot 4b is basically responsible

for a region from the reversing devices 5, 6 to the polishing

10



by vacuum suction. Wth the above nechanisns, the top ring 23 20 can press
the sem conductor wafer Wheld on the | ower surface thereof against the
polishing surface 10 under a desired pressure while being rotated. The
dressing unit 13 serves to regenerate the polishing surface 10 that has
been deteriorated by a polishing process. 25 The dressing unit 13 is

di sposed akeamioppodiat e ldi.de of top ring unit 12 with respect to a center
of polishing table 11. The dressing unit 13, as with the above top ring
unit 12, conpris@sea revarabhe sigporas shaft6 3Geraedr egseiutieadvsr coupl ed
to an 13 upper end of the support shaft 30, a dresser shaft 32 extending
downwar dl y semagoadicéereivd fef t BeddpEssei Sheadd3in auekezseesiBiehuptal to
a lower end of the dresser shaft 32, and a dressing nenber 34 attached to a

| ower surf &éadsfot hBedreguereB330boked &5 4heaareadt thed@Ver SRRyt S8 F y
v by e ot on, o e supget Shel 30, Uhe alegser s et
Che Dol S suctace 40 ond o anin et Lon boset s syl e
ThEG 2 odttndl TR E I urd passage arrangemont and FIG 4 isa
15 shown in PG S5ae T fhb SRR EREC LA, M B b e

15 to the top ygg.shﬁ%k 2 QUG A ciRbYEhsakel,0ERE A0, THhatt eper ENge
shaft 22 is Coupled to a topring air cylinder 111 fixed to the top ring

head 2ip. HrethePphlignhddgCeBprisas dasubstard icd lay tdipek thekewi ppsrbaghbody
42 upled to the I ower end of the top ring shaft 22, and the retainer ring
43 di sposed it e soutfes 20nctocdut esemdzdr parth ae ldkrisheavopgr spognbedy 42.

The top ring body 42 is made of a material having high strength and
rigidity, suchtas obtahing devbmecSa, Fhert dhai aederd hg o3 ciasseadesofa,
highly rigid synthetic resin, ceramcs, or the |like. The top ring air
cylinder 12b psecohrredtdd tbah Pprbds e edgeadf s seniczpduitaighaa eregifat or
R1. The pressure adjuster 120 serves to_adjust a _pressure by fqﬁglﬁ#ng a
pressurize§QWQEQFsﬂRﬁl%%mb?%ggﬁFFQEdwaﬁﬁrfFBm%aﬁ%ﬁﬁﬁ%%%%ﬁ BrilsolirceCor
devel opLng a vacuumwi th a pu r th i ke, The pressure adjuster 1 can
14 aﬁ%us§95$1¥%n%w%s%h?geﬁggtﬂbq$+§s€%rE98d58W5c8P PﬁgoFibg%gﬁppI?gﬁ to
the top ri ir cylinder. 111 wth _the l-at o ; t i W
cylinder 1T t%ﬁro%v_ss? _eastaopurrlf:ﬁ%ogﬁésﬁdggg%g%koc\r/eeﬁ\]/r_eﬁﬂ]%%%ﬁ??éégg%%gén?he
whol e top rénrwéj%gfgg? lil'zgéﬁg cgﬁdhgggEe\QaﬁQg. the, & ehainemp dre'vP%e%S 7aouned

on the top rin I's pressed agal nst the polishing table 11 under a

predet er m ned PEeSSING pOIRLry ENeahoRgIME BbE t82 dantaiphesk dowareet ary
sl eeve 112 by a key (not shown) . The rotary sleeve 112 has a timng pulley
| 13 di sposethdihancbdéringidenides éat i &b qeor peofiothex eefcondartyopleaning
‘ 20 process of the semiconductor wafer after the primary cleaning
process.
Next, theabovepolishingsectionwillbedescribedindetail.
FIG. 2 is a vertical cross-sectional view showing an essential
part of the polishing section la shown in FIG. 1. Although only
25 the polishing section la will be described below, the following
description can be applied to the pclishing section lb.

As shown in FIG. 2, the polishing section la comprises a

polishing table 11 having a polishing pad 10 attached to an upper

11



10 ring nmotor 114 is fixed to the top ring head 21, and the above tim ng
pulley 113 is connected to a timng pulley |16 nounted on the top ring
notor 114 through a timng belt |115. Therefore, when the top ring notor 114
is energized, the rotary sleeve |12 and the top ring shaft 22 are rotated
together with each other 15 through the timng pulley |16, the timng belt
115, and therfaoentgheued ey d13p thuyg wotatlihdorhkot 6pnginge28.COMMRIGIRF ri ng
head 21 is supported by the support shaft 20 which is rotatably supported
by a franmewéfet Wshowmor ksl estroihn bierP & iGhad by e Qo $1algl oapder «omstd ses
a housing 20 42a having a cylinder-vessel shape, an annul ar

pressuri zi hge sesscondiorar daber it agalnat 41 6Pe hbsh by tABLE bhtePGHeh

housi ng 42a, and an annul ar seal 92c fitted into an oute{3c%rcu erenti al
r

edge of antDppesnicPraBeief YRaEShdlsialy 428 ePRaPFetit het 3 rity U IH 1Y xed
| ower Hort FOR B b} SRERAGEFATAITTY CARRdiy A e CBH o1 L hg ShEt s gty
b0y 45 TheDLepliihg Boun s el oheteh, o hothlit S5 S C ity o8 Lach
opher i cal BRI A R B P 2 P TET SHAEE TSR, e A e

ring shaft E%igﬂﬁh _&'&ﬂogédlw th respeat1d aeaeh 1oldhehp) caBfaatr ot atiomn

transnittiﬁg mechanismfor transmtting the rotation of the top 5 ring
shaft 22 tgithettiep FhRgchedy 8¢ tHdhesphec eal rbeard nganeghaatsn anthd he
rotation transmtting nechanismtransmt a pressing force and a rotating

f orge fg onpbhe shapgr bag shaft tR2 pol idiein@p avilrgl boskr O2s whs bepal 1 emimg t he
to‘i ng body 42 and the top ring shaft 22 to be tilted with respect to
each ot her sul@athevisipdiet s talovagar i mgo s dkamigsmroonpr Wi el aas ¢rehd spdies | gal
concave recess 22a defined centrally in the |ower surface of the top ring
shaft 22, aalfem $pher iacalordgricaee tredes pA2dhdat.i ned centrally in the upper
surface of the top ring body 42, and a bearing ball 52 made of a highly
hard materi al su@ﬁré§Wﬁ#%ﬁgé§fI@l&ﬁ@HW%Rﬁ%%§ééQQEﬂﬂ&S%%qk¥¢%ﬁ&% €% cal
concave recesses 22a and 42d. As shown in FIG 4 nect | It 47.is
attached t 6°%he ¥¢FHigg BodP 425 n THRESi At f%&ﬁﬂ) to{)é{]f%gg‘sha??dzz

d il i i.s, int d bet th '
pri gt ¥ et A s YA T Bn TR 6 Or g SAFE 20 25 Py F e R HE- 7
t t , .th N 42 | d ohinl I j h
"ing shart 92 L SRer Baad TFRGCr SPSt Fon e 1y Pethmn S
conpri ses engage Pi g% &.{ixed 50 Lhe LOR fihn® 00ty O2dim-hdeeni ehBEt¥s of
the top ring shaft 22, and engage holes 22c formed in the top 25 ring shaft

22. Since eaghdfed Be £N9aGL RuAS 49géshaprabliectRagache ©int hedengageodol es
22c, even when the top ring body 42 1s tilted, the engage pins 49 are held

i N engagenmdnt madkho f heehgageureltaan22toahi | iray lcodbget:) poi Rdlysrdikphaced,
SO at the rotating 16 torque of the top ring shaft 22 is reliabl

tr SBn20t ed dam tilsepbopusi agd bogy a42arkgeonyghbeheo f otigtd g aas@EesnLt hages
mechani sm The top ring body 42 and the retainer ring 43 have a space
def i ned t heéagimed vitii ¢h swdoamm ddireazedtherein an elastic pad 60 5 which is
brought into close contact with the sem conductor wafer W hel the_top

d
ring 23, an annulPpChbPaERa Lty 16115 VR Be2abe et AR 7 taitsk2 ggzzle

chucki ng mf%g}ééﬁg%b%%g ggg@ﬁégolishingtablell. Thepolishingliquid

supply nozzle 15 supplies pure water or a chemical liguid onto
25 the polishing surface 10 on the polishing table 11. The water
supply nozzle 16 supplies a dressing liquid (e.g., water) for
use in dressing onto the polishing surface 10 on the polishing

table 11. The polishing table 11 is surrounded by a frame 17

12



menber) 62 which is vertically novable in the space fornmed in the top ring
body 42. The elastic pad 60 has an outer 10 circunferential portion which
is clanped between the holder ring 61 and the chucking plate 62 fixed to
the |l ower end of the holder ring 61, and covers the |ower surface of the
chucking plate 62. Thus, a pressure chanber 70 is formed between the

el asti ¢ pado&Orancvéhenghtiokiond igeitey 62 qulkiearfiasaier pahd@ Fsbnbde iof a
15 rubber having excellent strength and durability such as ethyl ene

propyl ene rfobbed (BPBMLowepolopurtethand tilsbéramsi.l i cone rubber, or neoprene
rubber. The chucking plate 62 has an opening 62a defined centrally therein.
The openi ng 62a Ebsntipbchies Wit 12 Coupd isgssagec8atableohprPet hg tube,
a connector, and the like, and is connected to the pressur dj uster 120

t hrough a PéguPatep R2n6r59?§ealoﬁoFHée@IEPda%a%E%%g @@i‘% é€ﬁ4i§%ﬁﬁ%ﬁ t he

hamber 70 formed bet the el asti 60 and.the chuckj

bl ato 65 | $reaiBlren Y05 UHd prtceih & ad berEr "Po0 U ¥ BRGR L RECT chul ey Ro

25 i ded_on the fluid . The elastic_pad 60 h hol

50a. havi ng B9 ATQE Bl BRI 1 deach 217 A% AnelRr CBRC13. A AT Pal bosi iBn
di tg.th ' 62 A v q t bSi

Clmstr b e dngl SHPETHT G dote el uBRh i E RO B T ha T ane 1 N b

ring body 42. %§s§§g§ poLyi on pf érgﬁlggcrﬁl%sﬁd@dﬁ%ylsl@ﬁ@t r88ak 806l 88PEle DY

t he pressurizing support 42b ed to the 'l ower surface of the top
ring body 42,14 ghher sdge porddorial she PrRsed hakndohtsheet 68nis,

cl anped between an upper portion 6la of the holder ring 61 and a stopper
61bg The taepd itkg kady 42, chhepehuekipgophate Barweba bbédeusnhéngl 6lanand
th ressurizing sheet 63 define a pressure chanber 71 in the top ring body
42. As shownpion iEhG&ngdpoaitlivhdopassage 18isiconpriugifrgealOubes andonaeed or,
and the 10 |i ke communicates with the pressure chanber 71, and the pressure
chanber 71 biys thenaecbedAt dnt REG prss e tddjrustiére 120 rhrough asrequibbedr R3
provided on the fluid passage 81 . The pressurizing sheet 63 is made of a
rubber havitiy caxdel tlent tepr 84Hoh SélﬁétdLﬁE)?ab‘icPi@ym%@ﬁ 4§08t XY pRfpyfene

rubber (EPDM, polyurethane 15 rubber, siljicone rubber, —or neoprene rubber,
or nmade of%%ﬁ?ﬁqﬁ%;Q%%F¥H%5é@J66%¥aﬁHPﬁgS??B%}s?r%¥ﬁée?thtgFa%HPeﬁén?e.

., hayi i.ck f 2 , t i ke, Si I IS
Por rodt Bet e (e Ot 72 (anT BPLALPl 2ut Pags oF CEReC ol AREPA SnBRB: Ahe 60
dth t ai [ 4 0 t he ;hal ' 6 th
Chucki ng. pI Tt 65 LhPaH O T DR TSVEd i 7 h T 6abeer ot R Top F LR body

42 and the  etal nery 7 oy 43 il & dd aLIAGL ENNErreTe 64 0pPeso1bnal Lhe

hol der ring 61 has a plurality of projections 6lc projecting radially

outwardly friamdhe oWerard Heud ererticall oelge sthereef o f25h¥hespt heng 23
proj ections 61c engage an upper surface of a radially inwardly projecting

portion of yherag@hai Relctiiong 98ith tloamissde muvementsmof, tthe componedt 83such
as e above holder ring 61 is restricted to a predeterm ned position. 18
20 can press the semiconductor wafer W held on the lower surface
thereof against the polishing surface 10 under a desired pressure
while being rotated.
The dressing unit 13 serves to regenerate the polishing
surface 10 that has been deteriorated by a polishing process.
25 The dressing unit 13 is disposed at an opposite side of top ring
unit 12 with respect to a center of polishing table 11. The

dressing unit 13, as with the above top ring unit 12, comprises

a rotatable support shaft 30, a dresser head 31 coupled to an

13



In the case where the pressurizing sheet 63 is nmade of an el astic nenber
such as a rubber, if the pressurizing sheet 63 is clanped between the
retainer ring 93 and the top ring body 42, then the pressurizing sheet 63
as an elastic nenber is 5 elastically deforned. Consequently, a desired
hori zontal plane cannot be maintained on the |ower surface of the retainer
ring 43 . Theeefere,of nher deppres tppheéht3Guch daeprell ehrfitod? coclAdiiy the
pressuri zi ng- sheet support 92b is provided as a separate nmenber in the
present enbodhmentlysérenad fire gies Sdr F2e i sheet MR B3 1 saciaapedlr bet ween
t he housing 42a of the top ring body 92 and the pressurizi ng-sheet support
92b. The rEPHPAEE EPNg 4BVRyeRN@raf ddI9 Y156 SRdv abRé twith ?Egp%dfr?%ﬁ¥ﬁ£ t op
ring body 42, or thepretaingr ring%93 ma q§ve aﬁ§§&pc%ure capabl e of being
pressed i nB&PERdeAf| §EERCLRE tOpE riMFD € % SGENCESSEST 15t hE*e!
pressuri zing sheet 63 [s_.n necessarily fixed.in the aboyve nnegr .. .The
pressur cﬁgﬁbgFe§§eﬁebﬁégngﬁhéscﬁﬂgﬁﬁﬁ5¥¥lE?Xegébgngh?hﬁo% %gg?coédal 0,
and the pressure.ch r.~1 Sii L] h j l.at e

SUppl i o weDRPR ir RaehEi ¥ PR it SEER Do oPaL dERR I O s

at nospher i r i i 7 71
pher i €. @éffl%cg_spgggc;agc%gg@eewm@sﬁgtBsspwéﬁ%@;;ﬁqu@ﬁf?s%@g

t hrough the Tl ul ~81 comuni cating respectively wt
pressure chamers A J%d shegizHFAl 136 s asi shovdchfe k!l Gutdarthe RyEssw es

of the pressurized fluids supplied'to the respective pressure chanbers 25
70, 71 canpbe iadjiust edye tihe regulnatiey=: &L byRI Hy emixded ponid erd) uid
passages 88, 81 conmmuni cating respectively with the pressure chanbers 70,
71. 2Thus, it is pussibl este spdependenttywcehbwohgt heeptepsuieg unit he2

pr ure chanbers 70, 71, or independently 19 produce the atnospheric
pressure opfvateupvinshhegpsessior shawbers 0. 21 tofkéhetuwkichgapf heed 62
has an inner attraction section 64 and an outer attraction section 65 which
proj ect dowassredley agndnyemea tdi epes 8dGoutiwapdiyvertipel opens agsSe2hionhe
inner attraction section 64 has a comuni cation hol e 64a defined therein
whi ch conmYAistasdeWAinch thef teiPd Tpags age 082 LBENPPPsE AR%atPibel 2aSkeHRett or
and the like. The inner_attracti sect i 64.1s_connect tao the pressure
adj ust er | 23 % hPough® & H¥GuIta k#8%4 grad%f?glédtgﬁ FRR T9i0t¢ Iezgll &Sp%%%%g%g%é. As
wWth t inner.attraction sectli ' ti 6 as a
connun?%atﬁghtﬁgléOBS%}%%fiﬁgél?%%?gFﬁhaﬁi%ﬁﬁﬁ%ﬁg%%%g ‘%@pﬂfﬁﬁ aggfu?%g
passage 83 rJySi b npector and, the; ki Ke1:1R8OUE €r £ixed
attractionrgg¥£f%%nggzﬁghgo%ﬁg'%%g'ﬁg %hgogresggreladjgs%er {20 thr%ﬁah a

regul ator 15 FReRLRVEdegdnenqthe. fIT%iedtcp@ﬁagezﬁéomgbeses%swwtaﬂwél@y 120
devel ops a negative pressure in open ends of the communication hol es 64a,

65a of the @tdu-actien cieetingn®od4, 465¢cohpletihes eltye atidwectdmy ctthehe top
sem conductor wafer Wto the attraction sections 64, 65. Elastic sheets
such as rubbierg dteetts 21, baoki rige fr¢ taiROr arenat 4 Acledposethen| aneputer
surgmaces of the attraction sections 64, 65, respectively, so that the

at @c2 P on clevtunoier @1t 1 H5 patttrigat ofndhkotdrt hengder@vritfuct dhewaPer Y9
softly. The seal 42c of the top ring body 42 has a cleaning |jquid Eassage
91 as an amafad2gt sdrAIe AdtR e 2t SR nSuP i dReS tiHR R and rigidity,

such as metal or ceramics. The retainer ring 43 ismade of highly
rigid synthetic resin, ceramics, or the like.

The top ring air cylinder 111 is connected to a pressure

25 adjuster 120 through a regulator Rl. The pressure adjuster 120

serves to adjust a pressure by supplying a pressurized fluid such

as pressurized air from a compressed air source or developing

a vacuum with a pump or the like. The pressure adjuster 120 can

14



25 The cleaning |iquid passage 91 comuni cates with a fluid passage 84 .
Aplurality of communication holes 92 extend fromthe cleaning liquid
passage 91 of the seal 42c and pass through the housing 42a and the
pressuri zi ng- sheet support 42b. The conmuni cation 20 hol es 92 conmuni cat e
with a small gap between the outer circunferential surface of the elastic
pad 60 andatiHesteiianerpréfPuid of ¥hebeanisng ilziequa dr Ee. tige 11 kpuseombated) i s
supplied through the cleaning |liquid passage 91 to the gap. 5 Operation of
t he pol i shitogthppas@atrusichavicngy sicdien st wotthr ehe 1 ¢ gbks s &vli.bed@hbet @y,
First, the first transfer robot 4a takes a sem conductor waferWfromthe
cassette 2aiog 2y cahtndae lldwerlsivgtetpea IR agthal ¥ evspgwyawertically,
sem conductor wafer W Thereafter, the second transfer robot 4b transfers
and pl aces sthehad theniieohel ook 1 g ler I dAtte d te lowshed and the ¥afainent e,
the top ring head 21 of the top ring unit 12 is angularly noved.to bring
the top°ri AGRE34Bomaupssrt PBNtABOVRP t HRYBF 424 15FPEesEepsagayBrti chf

C oo et o i aamg e 19 Wiedh Bt i Al P SRR A 2 1 ™

whi ch i ti | ble b i i nd the |i f id

o el Shosed on A TR b nptrany; &' SBMBLeR" th g EbEErydeLBLTE Shae
d h.st 4 i i di t i t j

Sar Ry o 8% NS ER 1) FRRSEA AN e Sub e S\ A Yinigly BAFLLY

gui de 142 fTﬁ% aiggg-séﬁ% St Y6t UF € aVine rah (URReh ot €8n! e &KWk 8 [Aoﬂ‘ﬁae

step 145. The upp step 149 of the wafer guide 142 serves to access

l o syr f age, Phdithe netaineri kbAgt 93 wé ﬁé{}@ tiofy Mea@ 23, and the howee
st 145 serves to centrally align and hold the sem conductor wafer W A

taper 146 framigy ¢uld 15 1tile iretcainheictiddngo43 tsmiagnpdlupwal dbymofint be
upper step 149, and a taper 147 for guiding the sem conductor wafer Wis
formed upwarrdkyieof op hei dpwert oxt Ep4 | Ao dldie asemmtong et torl Iaf eTh¥esopeaced
on the | ower step 195 of the wafer guide 142 in such a 21 state that the
seni conductdrenndher t¥pi sitematadd y 1dl ignede byl tdd, taperotsr ot lergewht er

guide 142. In the state shown in FIG 5, the pressure chanber 71 in the top
ring 23 is avhide 6rt 51nHeShrES st @ Rjupstaded 2o daitGug 15t RaChl aFlaer

passage 81, so that_ a negative_pressure, js devel oped i he pressyure,
Canbor 71 o Rty PE, e ThBUAL PR e TS LG ThBeKE g b1 ARE G FeRing
positioned _u rdl.y. W th respect, to the retainer. rjhng n 2nce
seni conduct® V%a\f ejrl%c/ c Soerpogﬁtrlélcq etg)er ethpabrllﬁlgaszlsjc}esgglebgagl gﬂe}ﬁ hEQS
21 is supportedby the support shaft 20which isrotatably supported

by a frame (not shown).

As shown in FIG. 4, the top ring body 42 comprises a housing

‘ 20 42ahavingacylinder-vessel shape, anannularpressurizing-sheet
support 42b fitted in a cylindrical portion of the housing 42a,

and an annular seal 42c fitted into an outer circumferential edge

of an upper surface of the housing 42a. The retainer ring 43

is fixed to a lower end of the housing 42a of the top ring body

25 42 and has a lower portion projecting radially inwardly.

The top ring shaft 22 is disposed upwardly of the central

portion of the housing 42a of the top ring body 42. The top ring

body 42 and the top ring shaft 22 are coupled to each other through

15



10 Next, as shown in FIG 6, the guide stage 191 of the pusher 14 is noved
upwardly to guide the retainer ring 43 onto the upper step 144 of the wafer
gui de 142 by the taper 146 of the wafer guide 142. Wen the upper step 144
of the wafer guide 142 is brought into contact with the | ower surface of
the retainer ring 15 43, the upward novenent of the guide stage 141 i
finished. thettnsverasdk, jansHéwn Therre versehe didh 46 Bge q@?hﬁfﬂﬁ?@
pusher 14 is noved upwardly to hald a pattern surfacg}r oc[ tge sem conduct or
waf er W whPehrhas heehapi aRetP o i inshéresteB ¥ g Fohé “waPer Hiyui W 142,

and bring the sem conductor wafer 20 Winto cLose ont.act w%%%hte el ansti o

pad 60 of FhBIEHRHE agtodPe ?ﬁ%%%l‘ﬁﬁﬁi%ﬁ% BrES 6UH ¢ 55" Heet1o

hr ough 52 FRGT pAGEATEe 82: SBa ad SR o Cortact BT W or W IS P
ucki g 25 8BF SHEGF Cho Comtiint a5t FoRTNr el B4a. o5, M1 The thotk i’
Cem conduct o anr e Wis A Pt o G o a0 cad p ot paen it @

seni conduc reWis bhansfestedin@Zorddiedihenserbeondugt oharefzr W
tends to bgggg\ggh? by the retainer rirh% 403r when t he chucEi ng plate 62 is

noved upvakgdl yhknt o SHDSeRRN 400WheNe hhusweaysing ddie rSery bedguck oanaaf er
Wto be dropped of f  and damaged. In the present enbodi nent, since the
negative 5tpeessyreihg gr¥eELopedid od he Imeessuinég chapket Td eachhethep. ring
23 so as to position the chucking plate 62 upwardly with respect to the
retgi med ring 93The sdvantealtdrr sierd rendectiem erferisws ¢ hemhspeeregahhi l e
th uter circunferential portion thereof is guided by the retainer rjng
43. Ther ef opacanisereeatsonduciediineg ganerahlysimdhiechght B karee Pt Bhfer
ring 43 when the chucking plate 62 is noved_upwardly, and

h he,
sem conductteP waher sWedan2Be pr E@@EFEEeF?Sﬁ#bgPﬁﬁaﬂgoﬁﬁéﬁsBfgggnéegh%ﬁed.
_V\hen the attraction of the sem con_duqct or w%f %%W its conBI ege% ?ge QHahgr 14
i s moved doRMWERdNY, EhdNenePRSE Fidtg arEad o1 PFs TPB folddP8Rgul &t 1 §
hor i t al ta it t he. i shi f I i
he somi coRRAECOE Nater HITRAS G & TPPLUn et et A Sagd St Precet<h2EL! N0
sem copguetoly kel Wdeh Ml duy (1A hehdlBel 1ild 43n3aubhabcblges 22a

sem conductor wafer I's not di sl odge the top ring 23. The top ring
23 is noved dowswardhy WhLLE 20 BEENG [ Qf AlethdQ RIETD 1ithe 7seri sepdurtar
waf er W agal nst the polishing surface 10 of the rotating polishing table
11. Speci fitealdne &y ingd ke d@oldzshinnghpr eeess.i tiyhefsenecongduet oy wabét W
is released fromthe attraction sections 64, 65, and is held on the | ower
surface of 2ade dmp a ideg 123 primey tEp isi ngtairpo2sdcpkeitnden the covpketiing the
top ring shaft 22 is operated to press the retainer ring 43 fixed to the

| ower end dfoltthd 7t epdra mpr2hagaitadnerne2paicshidry our fheetaw rgmg geaft
polashing table 11 under a predeterm ned pressi ng force. In this, tagﬁ, a
pr ‘u?pzedﬁzs WithuiBiRast Hgchupr edBt @it &d ner BeSHr 42 i1 S§dM Fed T8 ¥he
pressure chanber 70, thereby pressing the slgm' é)nductor waf er W agai nst the
pol i shi ng dUraceTrethetpotrent iy THBY eSfiai.tAé: this time, a polishing

liquid is supplied fromthe polishing liqujid, su n e 1 .t.he
seﬂ‘i conduct olropwaf%} WhS Cb%?‘?gh}é%ln?lh ? g?t%ﬁ gp(l%¥a?ﬁggéékﬁgh?ﬁéﬂﬁg&%?‘d
bet ween the_surface to be i - (] I 12 o0f e

sem conductSr Wat et Waﬁae?ﬂ%s%%?ﬁs’%dngo g&re?ca er%gé Eélgglj 2%%%%%“5%8%?& e
in which t ! d r I5 W i I kheph abv t he
pressi ng f%?fcz%a@pgﬁpegfﬁg St}i}g{?gb?'r Fﬁgp%%l?é%%ﬁjionl(% é?lcggtggﬁgrge%é the(%p
retai ngg ring, 433080 it t ke Rl L8BhNErSthE a88ydHe aith ¢ heo preswivag lfcornae
applied by the pressurized air supplied to the pressure chanber 70 to press
the sem congiet oif WafeeenWha@ahpstst hec padvehivigrstihfeaceplfingeoddy 42 is
appropriately adjusted to polish the sem conductor wafer W Wen the
pressurizedcf1tkd, ithesupphiged irs tleaps éeduy en ochardmmet(; withie the ckigage
plate 62 is subjected to an upward force. In the present enbodi nent, the
pressuri zechdlas @ 2icswisiipplai ednt act pe iprtess wie pdlzardser s @ L hiehr blug i ottied iicui d
passage 81, thus preventing
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20 the chucking plate 62 frombeing |lifted upwardly due to the force from
the pressure chanber 70. When the polishing process is finished, as shown
in FIG 8, the supply of the pressurized fluid to the pressure chanber 70
is stopped, and the pressure in the pressure chanmber 70 is 25 released to
t he atnospheric pressure. Accordingly, the chucking plate 62 is noved
downwar dl ytamd[UIeenéethhetmgweirn@rﬁisafé‘ 22hé saretaebilgntseesnbhsedato 65 are
brought into contact with the sem conductor wafer W The pressure in the
pressure chapbeingibedy 4Psthepeaeth® or @bt heoSpHes et b e S T The
pressure chanber 71 is evacuated to devel op a negative pressure therein. If
t he pressure chaffber tge iEngriosvatAeendtthe Hegh ipeessineg, 41 Rave ReSpace
sem conductor wafer Wis strongly pressed against the polishing 5 surface
only in pofgifénsdnihelicdre bRAGHhECFARBOEBRESCEPREERN AR Bt EPREEiAC ©0
sections 64, 65. The sem conductor wafer Wi s,g{ltract ed.agai n t he_| ower

surfaces ofDike hf tILRUIn 18EetG e 69N t6S T YATRHRE RERAGPRAEF gé YHEST
hucki | 62 .i d d wh th l.i shi i

T hog, PHneelar disni onates o i 87 Woan P B2 Tt AR B8R 1 dhq o
tt ti ti . 65. The t i 3 ] d ] i

el o on Wi ES R el SR AR R d TRV O PPk SVEY RGOS

As shown i , ressure.c r L, CORN e t SSpIr e
15 adjuste%eﬁggryh%gug qfﬁéq |3F§t§§§g§§em§%a?gedgeeﬁgﬁ gp%gaa??ﬁﬁéﬁrggsure
in the presgys etSQa@ﬁ{g 7doathus, posittjonikngsthe Ghuekisng pdat enb2wpwar dly
Wth respect to the retainer'ring 43. In this state, the top ring 23 is

moved upwardlysurdnd dfie 41080kt nenhaaitk? 1 si o1 amyed bargikar tlye heniceent ahyy to
no the top ring 23 to 20 a position above the pusher 14 again as shown in
FIG 10. Next andstlsd@mMudkintd Glaté,c2 faxgud de Stadewkdlend dthéhpushedet9 is
noved upwardly to guide the retainer ring 43 onto the upper step 149 of the
waf er gui deit4p éhy theé tapers 146 dbweleswaferegof dehel4hucking ppasedo? .
movenent of the guide stage 141 is finished 25 when the upper step 199 of
the waf er @ilivde Eﬂ@ﬂa§$wmmgﬁ@ﬂ&ﬁﬂo7@0ﬁﬁaéPrWﬁﬁhb?ﬁﬁePémégesaﬂﬁéEécoPa?he

retainer ring 93. In this state, as showmn in FIG, 12, the openi ng 62%
posi ti oned &t 2Kk téentbicEfnghelahfckeng Prate! a8 dndaché Cattr BeFoRT 2

ti 25 69, . 65, ted to th .adj, ust 120 h th
I i o baseAgEeBonSas PRI e LRI ATy S L CRd I3 CeSarh 2 Fdr B b,
i pass R 85, TEspec 7 7ed”
Goumar dl y FEMATIE Gkt (BoRuinat nh Bt e i (oeiAce s % &

pressure of_ 0. ar . 8xappl e (water spout). The sem conductor wafer W
is rel easeo?rgrrf)eré\éD en% ower surface of the elastic pad 60 by the ejection of

the fluid. The seficendetiol yodes oY hescanbbahlivigab? gred iled bentapelyl 47
of the wafer guide 142 and i's held by the | ower step 195 of the 10 wafer

gui de 142. dxetdien pr gsenbpenbeodi seAt cotien peesssnized £ Iuid d paejsected0f r om
th arge-di aneter opening 62a defined centrally in the chucking plate 62
an heoat tacagt s 1s@ct itamse 64, c6bnefheref ane, thdel ireessund iedcbhuiedtied
delivered into the region where the 15 el astic pad 60 and the sem conductor
waf er W ar eechélhe prieskoge gonvaterwidh téasivodt Rer egahdt perice Artpyided on

sem conductor wafer Wcan be released reliably.
the fluid passage 80. Specifically, the pressure chamber 70

formed between the elastic pad 60 and the chucking plate 62 is
connected to the pressure adjuster 120 through the regulator R2

25 providedonthe fluidpassage 80. Theelasticpad60hasacentral
hole 60a having a large diameter (e.g., a diameter of 12 mm) at
a position corresponding to the opening 62a.

A pressurizing sheet 63 comprising an elastic membrane is
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In this manner, the polished sem conductor wafer Wis transferred fromthe
top ring 23 to the pusher 14. The 20 sem conductor wafer Wand the top ring
23 are cleaned by pure water or a cleaning liquid as needed. Thereafter,
the top ring 23 receives a new sem conductor wafer Wfromthe pusher 14 and
is noved to a position above the polishing table 10, and then a new

pol i shi ng procesied deperkar thd. h21Bevhennphél seniconeutoorr Wwad gpody 42.

W spolished to a predeterm ned extent, the polishing process is finished.
After the pokisfivagprotessfi $heepfesaudizihe shaetcierdisscilenpret phethe
polishing surface 10 are changed due to polishing, and the polishing

capabi | i t yp2zessufrhiariagt shee tasnerer pot 12 i tig apresc 68sthe Jawger edr f¥Reref or e,
the dressing unit 13 dresses the polishi ng surface 10. In a dressing.
process, th edF@Bs@n%@Oéﬂh’d‘l?hearﬁgloit@fﬁrn@ £8PRF BHoTy o FBFa?%%S%%h%l?%ei r

brought S i nEGeBtoa C5uE SETEAR I HEE b S SGRIcE" £3ewpththe ol der

det i ned i f . At_th ti th f t i
Tember 34 P76t GUgRECT it 5 CORE At t e BoE S RECYubF ace 10 Hak a1 o
supplied fr qrgttehEZ %rhét'%é %fi%?}é%%,ev%?h%lﬁe tpr}%slé%%%rz i dé%(%?t %f3 &Qﬁ ne

pol i shing surface 10, for h g out the us rshing Tirquid
remaini ng qn | Sf urf a0e 0. c hen dNeodyessi N PIsPLRES 1hSr1c.
finished, t%hgkgrgggg%r&%ﬁ??r elt gﬁngégt%cyﬁg st agr}glgy&posi tion Sby thé dr essi ng

head 31, and hsfqbgén?%sggg@ dressaprekeani notdeyi cg d8nhseeck| Gand) thbat
is installed in the standby position. 15 The polished sem conductor wafer W

vvhw has heer pbaredienttbeyipushee dheksute asigigredlbyaidehsespasgsure

tr fer robot 4b to the cleaning device 7a or 7b having, for exanple, roll
sponges f orchelmea g het hosuetacast of td e serdwmndugiuet amafleld Whrafigbrabot h
surfaces of the sem conductor wafer Ware cl eaned by the 20 cl eani ng device
7a or 7b, theerseticcoRdustarided en Wé & livighstesred Glo t Aberevessingzdedi ce

5 or 6 by the second transfer robot 9b, and then the sem conductor wafer W
i s reversedhgett hed r ésersidsg afevd cBulbber BaviRer exasdrlenttheS $ 7RI TR r @RST er

robot 4a receives the sem conductor wafer Wfromthe reversi nggdevi ce 5 or

6, and 25 (R ¥ HEC afi CdnthRtoPT WaY LNV LEPeRe! B bindP e F 8dhf h§2BEvi ce
S or B8 MarL1g.2 pen, sponge Lot o eanl 13, L uEPeL, W] ace . opin. o1y
e eani n0 OGS REN Mo ELAELATED SR.2L, 05 SRS AR @by e
according tl,pa‘;ih%spg eégir%]kﬂerg@rgf o Mgy besdegesipegein detail with
reference to FIGS. 13 through 22. Those parts or elenents of the second
Sinceasmall gapis formedbetweentheouter circumferential
surface of the elastic membrane 60 and the retainer ring 43,
‘ 20 components such as the holder ring 61 and the chucking plate 62
can vertically be moved with respect to the top ring body 42 and
the retainer ring 43 in a floating manner. The stopper 6lb of
the holder ring 61 has a plurality of projections 6lc projecting
radially outwardly from the outer circumferential edge thereof.
25 When the projections 6lc engage an upper surface of a radially
inwardly projecting portion of the retainer ring 43, a downward

movement of the components such as the above holder ring 61 is

restricted to a predetermined position.
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5 enbodi nent which have the sane operation or function as those parts or

el enments of the first enbodi nent are denoted by identical reference

nuneral s, and those which will not be described below are identical to
those of the first enbodinment. O her structural details other than the top
ring are basically identical to those 10 of the first enbodinent. FIG 13
is a vertical crosstsectdomalhericewhshpweaguaiedparshieeaccorid ngdecct mn
second enbodi nent of the present invention. In the present enbodinent, a
space defi médsitnct hembep esiny body nebhad, t he e PTRISET helE3 Wﬂ%‘gr%ﬁ |y
fixed to the top ring body 15 42 houses therein an outer nenbrane 160 to be
brought intie copmped wetheehetbat sptaipednt epent P adnPorls ofPRfr e Pody

sem conductor wafer Wthat is held by a top ring 123. lhe el asti epad.
accor di ng #8.t Hé&1e rishe cRBBaFHEREINE FOCSH A4 Yl #h € ésﬁrlé?sé‘PﬂHEb ro1s

enbodi nent. _An oquter circunferential portiaon of the o r _nmenbrane 160 20
is i n!t et po§éélsl§éllé\ﬁéér¥ ‘It’“ﬁ Cl’J’FfE)‘F‘éler Cqu %Jler:htﬁld”t ﬁeéecﬁﬁfcﬁlﬁ ﬁg%ﬁg{lga@fl\,ﬂ.‘%h is

fixed he | d. he .hol d [ 61. I
chucki ng pFaPESPFCRF -Che- BEEeR Ch1S Ve oAt g8 Rer Bor - & Coverkd by
the outer npenbr ?ﬂgrl(?gge% ?hgﬁg tg‘éggr)é\gél}ﬁ éﬁghféfaﬁ%ﬁ%iQWro%éé?ﬁmph IS

brought 25 't o"contac € up ace sem conduct or wafer W

to be poli%%%dﬁgrt SRS JIRINANG 00,115 Jmde Ofp:dyibbera g es il - heyi ng

excel lent stre urability, such as ethyl ene propyl ene rubber

(EPDV), polr&é%ﬁo@ﬁ?ﬂecﬂé\ig?@%en@eﬁ@odiﬁéﬁtP%@ethébbﬂfe pFBe seenizGapdsics Of
wafer Whas a recess, ichis called a notch or an orientation flat,

forged; hn tdie iQuianmpdrvekerent kal adoeinheneaf ofotheecogntzhagbody 42
(s‘ifyi ng) the orientation of the sem conductor wafer W It is preferable
that 5 the a1 eheprrersane 1266 gextherds supperd! v 2bf. t Reechatkingrprane 62
beyond such a notch or an orientation flat. Aring tube 170 serving as a
contact nemzer veMmitdlkraild yobeugtitalh he oviditogespesttatt We HEAth& i§enPeskdtiet or
wafer Wis disposed in a space defined between the chuckin | ate 62, and
the 10 senic¥oridisctiert addiesr TWna A 3t R@Yphé¥ent ErbBarHERt Faagbiﬁo%% PRIEFG
13, the ring tube |70 is dispased so as to surraund the opening, 62a
a4y 2 noTfr 6ER

posi ti oned Rieg3Re dategersenty efuERPnECPI Aty Pr 88&nAt Ca5€S.
eTod! B, S the S ShiLeckion secthon.B2.) 2yl PHLSE PULNRLAL KO
manner.

The pressure chamber 70 between the chucking plate 62 and
the elastic pad 60, and the pressure chamber 71 positioned above
the chucking plate 62 are supplied with a pressurized fluid such

‘ 20 as pressurized air, or the atmospheric pressure or vacuum is
produced in the pressure chambers 70, 71 through the fluidpassages

80, 81 communicating respectively with the pressure chambers 70,

71. Specifically, as shown in FIG. 3, the pressures of the
pressurized fluids supplied to the respective pressure chambers

25 70, 71 can be adjusted by the regulators R2, R3 provided on the
fluidpassages 80, 81 communicatingrespectivelywiththepressure

chambers 70, 71. Thus, it is possible to independently control

the pressures in the pressure chambers 70, 71, or independently
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The ring tube 170 conprises an elastic nmenbrane |71 which is brought into
cl ose contact with the upper surface of the sem conductor wafer Wand a
ring tube holder 172 for detachably holding the elastic nmenbrane 171 . The
ring tube 170 has a pressure 20 chanber 72 defined by the elastic nenbrane
171 and the ring tube holder 172. The space between the chucking plate 62
and t he semmahduct tre watepsWhesidi virdedvinst com pharvahi g dthepacesshbyet he
ring tube 170. Specifically, a pressure chanber 73 is defined inwardly of
the ring tuanrta);s i7.06. ,7laround t he openi ng 62a 25 positioned at the center
of the chucking plate 62, and a pressure chanber 74 is defined outwardly of
the ring tube 17@heg checkingr bladet fe kas ractingrsedtirartéon sretePasPfc
menbrane 171 of the ring tube 170 is nade of a rubber material h iggngigh
strength arfd@9n oglerhIA 1%tk IS o4 Ioh§Perie! Pf ARAISGTE FOHBYATCEPDPRE)

pol yur et hane rubber, or silicone rubber. The el astic_nenbrane 171 of.the
ring tube 124F HASPESREIV HALF % At PRETSHYS g?é"t hEr RIS B tB?S{ibﬂ?

i nt | t.act ith th i, duct f / h Ln_FlI 14A
and 148, tHENOIE £ 5ong RRVECR CRASE 0P oA Ce B Hat1 9RCor 8" BLir AL FY o
el lipses or, gircles, #&?EH%P{V\?Q’ aggagg%vznca fﬂs%nglgd@ubtehea eehﬁe&za,@cmy
have a shape 0 an eﬁ |pse W ]h Jtr?angu ar recesses . ternati ve y, as

shown in FI : hokg, 1; i edd iRt Leaheshaper
Alternativéﬁy%%gggé%gﬁﬁ ikﬁ%I%&ﬁigg¥jgﬁﬁgﬁgfiQT%%ggﬁﬁy héVe a sguare o?

rhonbi ¢ shapg Rk sasreheuseFlGH thibuands MGu s halepdddadsaybena
sinple slit. A pressure chanber 72 in the ring tube 71 comrunicates with a
fl yad passagr, 85 e¥HIGeSBRY aat Ubiesh aneonngek ot t aadtibe ddd@iorl®4Thehe

pr ure chanber 72 is connected to the pressure adjuster 120 (see FIG 3)
t hrough a regidaker rpcavoteseonidhe S hasd passagd cd@%.1 ohheo pe essudefchanber
73 communicates with a fluid passage 86 conprising a tube, a connector, and
the |ike. Tieeprissirielcamemiz&aties cdrect éd uid Pas spoes §dr ecrdirasies | 20
t hrough a 20 regul ator provided on the fluid passage 86. The pressure
chanber 71 abiobe t hec@HRKiqny phat BheZ iditd tﬁgep@‘é'é%‘{lraettcrf?ﬁﬁié?ré Segtl?P8 and
74 are supplied with a pressurized fluid such as pressurized air, or the

atnDspheric6%ﬁé%§9P€66Fg@dEhJﬁ¥ﬁErﬁ?ﬁﬂﬁ%éﬂtﬂﬁﬁ%ﬁé1S$eEEE?BgEH%ﬁﬁ8FgaffF 72,

73 d.74 25 th h i 81, .85,,.86 d 83. Specificallw,

theaPeégl at'or §rb97§341@d£8%0££$h PG R e}sgseagés 81?681%?6%%‘1%% BT Re?
hanb 7 174 | at he A

Pl irds. suppii g T hatsPaasls 8 Rtk o DRSS 6 Yo I8 ROBIpHALEREen |\

pressures in the pressgge schamhersil=74 ican Le (CuHd o4 edd, ndependenthy; or

t he atnospheric pressure or vacuumis produced in the pressure chanbers
7174 . In ti"&@r&@f\ﬂ@? tH8 cRA e8RS ohrNwh her T €sSthe Lhardhersor ké4 tane s
varied 5 i ndependently by the regulators, and hence the pressing force for
pressi ng t he4 seds comductrarc waker sVduagak astubiher pdiésths g e kithoc dn lins
adjgssted with respect to |ocal areas of the sem conductor wafer W In this
ca e paessattzeded | disuppivweed st fidte g rods sivee atQ relediiosy sez224onsnd
t he atnospheric pressure may independently be controlled in tenperature,
for thereby64direst| yeepactbvelrg &ot Ehpér ahar etoraghionk sieedd oxgclbdas &
sem conductor wafer from a backside of a surface thereof to be polished.
Parti cul arl §tthmen 8agnrotdt keeppeestrrierbnberafrs ndgpéhdent Iy

trolled 15 int t , _th t f, ' ti be. .
Cont ol 1 6d i { et EREAal 80P FoRYh G Ot BLBSSORY PP G Br LT LB et

l'i shi t di to th t _enbodi t_w ibed
el ow, | Fi'r SPEEbRES Pt cheuerat ponale i Tl L htce0r SR wW
f t t , Lk [ : th
e contuct DO W Ther AR ar e SR Eh PR ey (o aot L YRS .

and places he seq} cpOduCt ol WALRL WANS, hBEe PUSIBIL i £} bn ERT Ao the

top ring head 2 pring unit 12 1s angularly noved to bring the

top ring 128;4Q:a pesiisOmphoverHhecpUsheE 2Rdldass through the housing

42a and the pressurizing-sheet support 42b. The communication
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FIG. 15 is a vertical cross-sectional view show ng the state of the
polishing apparatus at this tinme. In the state shown in FIG 15, the
pressure chanber 71 in the top ring 123 is connected 31 to the pressure
adj uster 120 through the fluid passage 81, so that a negative pressure is
devel oped in the pressure chanber 71. As sown ire FIG 15, the chucking

pl ate 62 iwoflkes Pdsicomowed azdwar di ghwia hsmedpecyaw o heieaest akher FUGRF 43,
and hence the 5 sem conductor wafer Wcan be attracted reliably, as with
the first enbodinferentiett suagashodh e RIGStIE Pawe 6§upte Shage ™R YE the
pusher 14 is noved upwardly to guide the retainer ring 43 onto the upper
step 149 ot infe vaf &rCkrawRend A28y ot e ¢ -apeht £ 46 16 )t he SHRP ! ef0- 142.
The upward novenent of the guide stage 141 is_finished when the upper step

144 of thethaf 6Aegnige 143918 BRGFGHE it oCoMEad® i th the | ower surface

f th t ai i 43. In_thi t. h i FIG 17, th t
743 of 4 he pushePPESatoRAL R PRt ary PEFHR b bl tar BT e B4 0
th i duct fer. Wwhi.ch has..b : f
the waf er Gaided S9SERAPEAITY Che. Sametorlat or SSarat Shenr o3t SRt oy
with the O‘étseémj@ﬂ)%g&gon%@%gé@% Hb‘?nﬁl‘xé‘gaEHQ@téE%&fZ%P%nh%effékgeigﬁag'rhe

flui d passages comuni cating respectively wth the pressure
chamber 72 jR ;e 520, 1§ NG § 41086 4 A0, AN RS RARITY GiaGRATREr STHSr e d it &F £
connected to the pressure adjuster 120, so that negative pressures are
devel oped ih et hgldwicd passages 8%0n86 and 88rhAsabkeacknihepsesesontlust or
wafer W For exanple, a pressure of - 80 kPa is developed in the fluid
pas@ageo 83 safd ;R rnesIu &adfer WROrkRka the 2hstevelldpedinnthhe $tatd, pelssages
856 so as to attract the sem conductor wafer W At this tinme, as

descri bed abeveinsi headt heé oégahé veopressunamiits 1devel epedlenlvhaopedssar e
chanber 71 in the top ring 123 so 32 as to position the chucking plate 62
upwar dl y wibtrh e sppec tt oo it rdst diney A g 43 iab Ay dite, PYHe S el conduct or
wafer Wis transferred while the outer circunferential ortiont\th%ereof is
gui ded by the retfdihe? lrSic'hgeﬁ.lCPHe%%%'e?e@*ﬁé@%@hvclc?ﬁﬂg%%im% eFaWi s
not caught by the retainer ring 43 when the chucking_ plate 62.is ve
upwar dl y, é’n‘yd tieh &9 i 1ehicd Bttt Akafter SWhedis 'beAgrgb8HPeﬁan bgl ng

d ff dd . Wen .the att ti f TG OE . W
< bombP ot 0 BHE RIS, LA TSI Gd “HONRwaPaEy, “And  TRETL o5 FPAG heaey 21
s co | - ré 16D rrhg
A e e L e o

circunferent] al, gdge,of;thenserigenducior: waf efr Whksghehd dyadde anet ahper
ring 93 so that the sem conductor wafer Wis not dislodged fromthe top

ring 123 . ZTheshoptabq 4d23HisHekedi siovewaratovemiheeglibdbes e dtddt eddt o
press the sem conductor wafer Wagai nst the polishing surface 10 on the
rotating pald skirngcbablenddab Bpeaciddarealdent lduof nthd heipel $shiad 43r.-océbs,

th em conductor wafer Wis released fromthe attraction, and is held by

t hd@o2er swrfaceywfda Hel 2 d@ s iang W23t eThe tirag tringg haivil ngy Bnndeper1$tep
coupled 20 to the top ring shaft 22 is operated to press the retainer ring
43 fixed td4handonekowsid dfen Rd St-opThe PR3 sdgh Add Pheppmadisitngusdrf ace
10 of the polishing table 11 under a predeterm ned_pressing.force,. In_this
state, a preSsEIEP ICURECRAT hEcal preteter i fed pridts e '@efuﬁﬁpigeg% 0

the pressure_chamhers 72, and 74, thereby 25 pressing the senmi t or
waf er W agdfhst™q pp5llin§h%§g gfifr ke J(:?w?ﬂeStped?i S |nsgertgl7aebs1 gcol?&iﬁggﬁ&s
time, a polishing. liguid..i pl L.shin 1.9yt 4 4% nezzl.e
15, and theagle?ﬁ %8%(1}130:;%Fh\%a eléh?P rl?cglép% I sﬁgglr?\n' t%e{%ggfsgr?cgp% lﬁ'yﬁe Ig
pollshb@g 3the retainer ring 43 is formed upwardly of the upper step 144,
and a taper 147 for guiding the semiconductor wafer W is formed

upwardly of the lower step 145. The semiconductor wafer W is

placed on the lower step 145 of the wafer guide 142 in such a
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i quid between the surface to be polished (i.e. |ower surface) of the

sem conduct or wafer Wand the polishing surface 10. FIG 13 shows the state
in which the sem conductor wafer Wis polished. As described above, the
‘pressing force applied by the top 5 ring air cylinder 111 to press the
retainer ring 93 against the polishing surface 10 and the pressing forces
appl i ed by stthe ept kssurhe egnaiconsiwtloireda f er tthe speestua &1 ¥ Healiissyesd p¥74he o
press the sem conduct or wafer Wagai nst the polishing surface 10 are

appr opri at elapeadjlyst edt & hpolwasien laligemildehduct or wafer W When 10 the
pressurized fluid is supplied to the pressure chanbers 7274, the chucking
plate 62 is subj d&et &det 6taheuphard Forkks - | fhe Bﬁ@§éﬁﬁeeﬁbéﬂpﬁ§n?} the
pressurized fluid is supplied to the gressure chanber 71 thro%%? the fluid
passage 81,thentsPprieverti gy CORS ek AR REESEETfrasd Wt fg 140 Epouah
upmardl% due to. the force 15 fromthe pressure .chanber 72. V%eg thf d
pol i shifg prcddsidsPerapgRell a8°s 3 RSEPG VERPLERE S GppPy BY S t hB®
pressurized fluid to the pressure cha rs 7274 is_sto y t he
pressures FﬁlFﬁg BFESSHFE %%%ﬁ%%?s 2g3|§?§f%§Féa§5d£?§Q$ﬁgjgﬂ%%sgheFF%
pressure. Accordi ngl vy, e 20, i t I d

hence t he Icglvq\%:rﬂerl:% %]fa‘{%:g%tjtsf C é|%o{r]@()srg‘%:('?i ‘g‘%&%%&;f%mg%/%gﬁ?g\?%?g E%nt@ggt

w th the sem qwtﬁrhd"’aﬁfﬁ,r W Then P es5Ir Serh e bH@u PFESSWE Be shanben Bd 1S

rel eased to the atnospheric pressure, or the pressure chanber 71 is

evacuat ed tg devalOp G NEGaty Ve RIessused hegedn, |f the 25 pressure
chanber 71 1s maintained at 'a high pressure, then the sem conductor waferW

is gtropgly pressedktdgaisnstonha pelEshi nghsughage dge iidlao padd pashbich
iseought into contact with the attraction section 65. The sem conductor
wafer Wi s 1o ticaadedd I®waradai notquide theweetsunéace rogf 48hentd thitectippar
section 65 due to vacuum When the polishing process is finished, the

seni conductdremelf4ed o dritk e erhgickideg 1gl2aty 6remappiedyd 46c edsitbrarRyebeen
spaced fromeach other. In such a case, the 5 attraction section 65 fails
to attract Ihiedse Zondierothrat@Pew ever it 4t RE aber yetedn 98eEEi 812655

attenpts tq attract the sem conducto fer W In the present enbodinent,
as descri bektlf%ﬁﬂﬁ/%,lnstionEQHFﬁétd’ﬁhtb}kitﬁ?ﬁvﬁ?‘é?ﬁ Y 'ascerrﬁ\feéhﬁoﬁm&r\mgn

th | i_shi is.finished, t i d . W .
ol Bbly bel o (PSP B CRE TP Bt o SeRoTOh BeaUshb’ obe 1 F R 105° s
ab 5 He ST actt off Sedt o ring -
A1 ractod 10 the NoRThg o8’ AS ShOGR 16 EIE 16, The Brocctis cnanbdr 71

i s connected t ggmeerprlqswn?o@eca U@l a130: bhiough bheckhui dupassagsr 8het 0

devel op 15 a negative pressure In the pressure chanber 71 in the top ring
123, thus poshidiondnstdhesshee ki nghidraties 2 dpnaiidaednid tresnestert @ tepe
retainer ring 43. In this state, the top ring |23 is noved upwardly, and
the top rinpgshesatl 2de iva few el iahgul4r,| wriokirzont dlhey stem ooinag dtlver wWeyf eri ng
| 2 0 a position above the pusher 14 again 20 as shown in FIG 20. At this
ti R i sWprefercdblse tonsapplwi théher edsstiizedad| @l @& Gheheopreisxurles -
chanmber 72 in the ring tube 170 to pressurize the pressure chanber 72. In
this nanner?h@rﬂpmmﬂﬁiﬁmﬁdU§l@p1WEﬁéﬂavv@%m<€%§hﬁyag5r@@Fé@§eﬁ?qﬁ%ﬁﬁ§tﬁﬁf

outer nenbrane 160 and the ring tube 170. 25 Then, as shown in FIG_21, th
gui de st age®1Ar HIETREGHFShEP 1ae RF qipvEE GaSdHeSy 6 gt auehe e ddivtér

i 43 toth t 144 of the. waf i de .42 . the t 6 of
heduarernr s ren St SP Sk s P banenonar R Farae Bt EtlARled 1 ©
fini shed 35

e

the lower surfaces of the attraction sections 64, 6> by a sucking
25 action of the communication holes 64a, 65a.

If the chucking plate 62 projects downwardly from the
retainer ring 43 and the semiconductor wafer W is attracted at

adisplacedpositionwhen the semiconductor wafer Wis transferred,

22



when the upper step 144 of the wafer guide 142 is brought into contact with

the I ower surface of the retainer ring 93. In this state, as shown in FIG

22, the opening 62a positioned at the center of the chucking plate 62 and

the attraction section 5 65 are connected to the pressure adjuster 120

t hrough the fluid passages 86, 83, respectively, and a pressurized fluid

(e. g., a thzhue eknderpressed @i feoM hihregen banckpiire bvat ke )rdte igjesct ed

downwardly fromthe opening 62a and the attraction section 65 (water spout)
The pressung 4chanbethexhuckire pi age taibes MPYef$IPR IEdninte B R Ut

pressure adjuster 120, and a pressurized fluid (e. a mxture of

conpr essedmaiiopy hh@$dgéﬁﬂéhﬁtb@r%ﬁW&ﬂ@ﬂ§d¢§oéﬁ6ﬁ¥§dWdﬁ%ﬁﬁh@ﬁPPp?gdﬁﬁﬁhe

hole 171a (see FIG 13) defined in the elasti¢c nmenbrane 171 of the ri

tube 170 (w#aferagpesd). . Ithe- e cotRive t BRORALBENWY | S1PEFedS& rfer%ﬁltvr?g top

ring 123 by 15 the egj ection of the fluid. The s ondyct or r Wis
centrally QF?éﬁéﬂebystdr‘?evei%ﬁié‘? 1R7HRE RIS WS U?’&é lﬁ rif\é\ia% Oﬁeﬁlcpgby

Lectodts %%?ﬁa“siﬁ%&p%%%?%ne%h%‘c‘sbpg&%pi%ae%%”%ﬁsrd‘f&ﬁ .
6 2
section 65, at t%F gﬁ%%%frog gg ﬁ,gpﬁlgggagggmms &Fb@%rea@@r%w@ #ing

tube | 70 at a ré o n order to easi t he cl ose

contact bet \é/e@f'affﬁg?e%@ét wEi E é”‘%%t%pcgt:chﬂ?e@eﬂgJ.B@bﬁofﬁt?@oﬁn@léf@)f
senm conducftor

is preferable to eject the fluid first fromthe
hole 171a of; LheqLyng, EHQ%@E&M&B@M@W@HJ@%I RE 626 aashdhetor
attraction 25 section 65. In this manner, in the present enbodi nent, the
preasurg zedaftew d 15 wedLGHT 8% the f @t gen el amaier 20pRBhngh 6 2chdet imed
ce ally in the chucking plate 62, the attraction section 65, 36 and the
hol e 171a gaefiteed2i nst hevebaspivardeybrand hZdcef thaesenhgondbetd7Ovater
Therefore, the pressurized fluid is delivered into the regi on where the
outer menbamenl &R gk vars el dstdne bemy aloked off & h?éldr igrRnadqase- 170 are
held in close contact with the 5 sem conductor wafer and hence_the
seni conduct or wﬁ@%ﬁlWﬂ%ahtéécté9@8§édﬁh%ﬁ%l@@W@%ﬁﬂ@rWPﬁeFM%“%%%%p%ﬁE?@ t he
hol e 171a defined_in the elastic nenbrane 171 (% the rin tub% 1@0 Pas a
shape showtHenPPEGeT14¢ 6F BAPEA t FRWIEHT CHRdutt Tjﬁhﬁéﬁ’ @&h 68 &l ebied

hl h d h
gg;?cgngSEP5¥ %@% ro E%EQEBBEQEEHb%%T?éEégl df?hou % ??é?hggas%ages
8086 are provnj% %tlﬁit e£1¥t££9{71§§%ﬂe°§&ﬁ{coﬁ&"&é@oikvlé'f%rl%‘ss rbe

conbi ned t5ﬁ%i réssure thanb comuni cate wt eac

other, for &Yracg}?.l rér{‘c ahl RARNOE ?@m%t%%w%e& APt 8By b8 K& E@hY the

nDdlfled dependi ng on t nitu the pressing force to be applied to

the sem CO&CB{CatlQ{exV\@iﬁg 4W%thlaecr@%m@anw@t@rme:emws_snﬂg: fostedyed
applied to the sem conductor wafer W In the above embodi nent, although the

ring tube |fAdni $hlereughtingtos .di rRett@ontiacy 2@it 8 rtches & elvivnerteowh iae er
VV e present 20 invention is not limted to such an arrangenent. For

| 20 ameelrastict paek nay bees it erposeniberdrenot heafenglt abainzd &R the
senlconductor wafer Wto bring the ring tube 170 into indirect contact with
the semi conuctsrinaf enriacen the ofbollee ersdditierit sPobl ehsligh &aRl ol fshi ng
pad serves 25 as the polishing surface, the present invention,is

linited to S9RSabiovael 5Yr (BHLE H6r PeddmRiad Pﬁ@cﬁéﬁvsﬁbﬁgsgﬂFFSBBuﬁﬁ9rbe
constitut edwab efawf Iléege?gggeseclivfrom 11-:@1% ];It)t(:?:%c%gro%sIs\égtagnfsoéy?%5, and is
held on the lower surface of the top ring 23. The top ring air
25 cylinder 111 coupled to the top ring shaft 22 is operated to press
the retainer ring 43 fixed to the lower end of the top ring 23
against the polishing surface 10 of the polishing table 11 under

a predetermined pressing force. In this state, a pressurized

23



into a flat plate conprising abrasive particles fixed by a binder. 37

Wth the fixed abrasive for polishing, the polishing process is perforned
by abrasive particles that are self-generated fromthe fixed abrasive. The
fi xed abrasive conprises abrasive particles, a binder, and pores. For
exanpl e, ceriumdioxide (Ce0?) having 5 an average particle dianeter of 0 .
5 unor | es<lid disediag aaor abe bsiven pdpricslse,r eahsl sepery adesd Mhiespusesiag a
bi nder. Such a fixed abrasive forns a harder polishing surface. The fixed
abr asi ve i ndlauthes: 30f i kRedrabyast ¥es pag ey isegr ixandndtaypewaderult ag2i 19k med
by a thin layer of a fixed abrasive and an el astic polishing pad 10
attached tdhe p@»&elshgugf aeefatethl tha ﬁorlafaéﬁnaft@lhgefwed Agbrtééisv‘élmef

| C- 1000 descri bed above nay be used for another hard polishin surfac

Al t hough cé#?Qﬂhsbﬁéﬂe%%%Hl@nﬁ%éﬂﬁﬁﬁﬂ§dofrPﬁet%ﬁé%@ﬁt}Pﬁﬁbﬁﬂ A ShaveP béen

shown and descr.i be n detail, . hould b under st 0o t arious
changes® an@Qﬁﬁ#q ga%P@ Qéﬁmﬁ%”' %%%gFg?ﬁ%ﬁ?HB %Sasgéﬁ% %g??ﬁﬁg?ﬁe

scope of th ed .cl ai ns e cr| d above or di h resent
i nventi on, gﬁgt }ll?@&ést?%tfvﬁe?% N e%kﬂre%a?? %r% Og%esrﬂeng gegl hed
centrally in t he ver |caII va r h ressu e

del i vered |nweri%§%é%ﬁ%ﬁf%%gge ?ﬁ . ggﬁfgoke% ?ggeﬁa%hé Ehgmgbg %g%%ato
be polished,are helig in %bOS@ décehé/v'sttfateea% ghheh: tiﬁ@egémesnduegor

wor kpi ece can re i abl'y e rel ease Further, the hole is fornmed in the
surface, tq.b& brpughtodints&pntact with the workpiece, of the elastic
menbrane, so that the pressurized 25 fluid is ejected not only fromthe
opegi ngodefi ned gentkealhybea tbev¥erti€adassimabbe caeapel jebudy ahsotbpom
th bove hol e, thereby rel easing the workpiece nore reliably. Furthernore,
accordi ng twirndeipr esenhdenvent itonprescatbe 88taibtbe mmEpireagainsit thact ed
after the vertically novabl e nenber is noved downwardly to bring the

wor kpi ece ipnldisiiose senface WOt lnchetha tpaessongséotricen amren ahedpoFhshi ng
process is finished, it is possible to attract the workpiece reliabl

| ndustri al DYRASwalied By rTREPPF 6@ to tﬁ\?elﬁﬁf%ﬁuifg c&a@fbeerraﬁpytwm%@agbé to

a polishing nethod for O|IShIn% a wor kpi ece, i g a senlconducéor waf er
havi ng a t hisP¥5IMAYSredvBheh wq%ﬁﬁ?ﬁqmﬁ%%fpo &s0ang fHTaAS rtY £ERI sh.
39

15 appropriately adjusted topolish the semiconductorwaferW. When
the pressurized fluid is supplied to the pressure chamber 70,
the chucking plate 62 is subjected to an upward force. In the
present embodiment, the pressurized fluid is supplied to the
pressure chamber 71 through the fluid passage 81, thus preventing

. 20 the chucking plate 62 from being lifted upwardly due to the force
from the pressure chamber 70.

When the polishing process is finished, as shown in FIG.

8, the supply of the pressurized fluid to the pressure chamber

70 is stopped, and the pressure in the pressure chamber 70 is

25 released to the atmospheric pressure. Accordingly, the chucking
plate 62 is moved downwardly and hence the lower ends of the
attraction sections 64, 65 are brought into contact with the

semiconductor wafer W. The pressure in the pressure chamber 71

24



CLAIMS 1 . A polishing method for polishing a workpiece by pressing the
wor kpi ece agai nst a polishing surface with use of a top ring 5 for holding
the workpi ece, said polishing nethod conprising: defining a pressure
chanber in the top ring by attaching an elastic nmenbrane to a | ower surface
of a vertically novable member; polishing the workpiece while a pressurized
fluid is 10 ssuppkbeadt botittes pressphe rdltapibes sapet dratt teh e resskpieeckainker
pressed agai nst the polishing surface by a fluid pressure of the fluid; and
rel easi ng tHeiwoekpteeeeuhicidasldreennpgbishiedofe ot dig aye i ng Ihythe
ejecting the pressurized fluid froman opening defined 15 centrally in the
vertical | y pnmsshire mériyérer 21 Aspopishehgedethod ratobdienguee cltarm the
wherein: a hole is provided in a surface, to be brought into close contact
with the werRpicagelugion we feradtiT siErboanerihf end Befa Hest 2 e RelpFRsBdre
chanber; and said releasing conprises releasing the workpi ece whi.ch hgs
been poPi sHalF FaGhPrRY HBPIE Py WEf-68t 71y Brd Prte dBhP GRIEF ¢ uivd ot Bénl v
fromthe openi ng defined cent ralgn in the yertically novabl e nber_, but
al so from e 41 e Pt oFFAEYOTH t % e?gsti cT\ﬁfS ?%%?%rh%\l %?rAWg‘%FFer ng®
met hod accorgin to,claim2 \pge ein_the pressurized fluid.is e] : rom
the openi nga teeod 8@@1}1&?)} O_rLower surfaces of the attljl.'a%tlon 588£§9ng
64, 65. In this manner, since the chucking plate 62 is moved

downwardly when the polishing process 1s finished, the
. 10 semiconductor wafer W can reliably be attracted to the attraction

sections 64, 65.

The top ring 23 is moved to an overhanging position while
the semiconductor wafer W is attracted to the top ring 23. As
shown inFIG. 9, thepressurechamber 71 isconnectedto thepressure

15 adjuster 120 through the fluid passage 81 to develop a negative
pressure in the pressure chamber 71, thus positioning the chucking
plate 62 upwardly with respect to the retainer ring 43. 1In this
state, the top ring 23 is moved upwardly, and the top ring head
21 is moved angularly horizontally to move the top ring 23 to

. 20 a position above the pusher 14 again as shown in FIG. 10.

Next, as shown in FIG. 11, the guide stage 141 of the pusher
14 is moved upwardly to guide the retainer ring 43 onto the upper
step 144 of the wafer guide 142 by the taper 146 of the wafer
guide 142. The upward movement of the guide stage 141 is finished

25 when the upper step 144 of the wafer guide 142 is brought into
contact with the lower surface of the retainer ring 43.

Inthisstate, as showninFIG. 12, theopening 62apositioned

at the center of the chucking plate 62 and the attraction sections



in the vertically novable nmenber after the pressurized fluid is ejected
fromthe hole of the elastic nenbrane. 4 . A polishing nmethod for polishing
a wor kpi ece by pressing 5 the workpi ece agai nst a polishing surface with
use of a top ring for holding the workpiece, said polishing nethod
conprising: defining a pressure chanber in the top ring by attaching an

el asti c nemldr ané teecacbawnertsdr facehef pacysutéecadliystevable nentegh Uige
polishing ;.he workpiece while a pressurized fluid is supplied to the
pressure clidntier psestbas 8he Sdorkpi 83e Fesprasiseal wgaingstherher posishi og
surface by a fluid pressure of the fluid; when said polishing is finished,
novi ng t he flarid d&l-loy , novabké urenbér caBRRAEFEAYa2456 @5 RotHPPRY #p@ Pure
wor kpi ece into close 15 contact with an attraction sectjon grovided on the

vertical | yvieb@eabl el freRBEFEeandatwardlithg T AR WOekiRER 19 PRE B8P rHhg by
by pr ess | ngtCRE OURPEES SRS Fot 5 BBl F SHITTG i PAcE: MATH LSBT E b
5 presour o CRACRERH he. T8 ST RG-BYESE ot T A SFaltieTebrARE tora
et on r i aERel pRrERESE rE FPYBPLE i WBHPncOk) BLRL T WREAPL SRS 1O
The semiconductor wafer W is centrally aligned by the taper 147
of the wafer guide 142 and is held by the lower step 145 of the
. 10 wafer guide 142.

In the present embodiment, the pressurized fluid is ejected
from the large-diameter opening 62a defined centrally in the
chucking plate 62 and the attraction sections 64, 65. Therefore,
the pressurized fluid is delivered into the region where the

15 elastic pad 60 and the semiconductor wafer W are held in close
contact with each other, and hence the semiconductor wafer W can
be released reliably.

In this manner, the polished semiconductor wafer W is
transferred from the top ring 23 to the pusher 14. The

. 20 semiconductor wafer W and the top ring 23 are cleaned by pure
water or a cleaning liquid as needed. Thereafter, the top ring
23 receives a new semiconductor wafer W from the pusher 14 and
is moved to a position above the polishing table 10, and then

a new polishing process is performed.
25 When the semiconductorwaferWispolishedtoapredetermined
extent, the polishing process is finished. After the polishing

process isperformed, thecharacteristicsof thepolishingsurface

10 are changed due to polishing, and the polishing capability
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novabl e menber is positioned upwardly with respect to a retainer ring which
hol ds an outer circunferential edge of the workpiece; 91 attracting the
wor kpi ece whi ch has been guided to the top ring to the top ring by an
attraction section provided on the vertically novable menmber; noving the
wor kpi ece which is held by the top ring onto 5 the polishing surface; and
pol i shi ng therwofkpheeenski lpeld griessprozedsfiuildvieg esuppThedefeorehdhe
pressure chanber so that the workpiece is pressed agai nst the polishing
surface bydaebkungd prisddréressehéhelpetishing surface 10. Inadressing

CACAAL A9 A AAAAAAAAAAAAAAAAA AAAAAAAAAAAAA
& A. A A& ABrA&eAsA thprdrgyser 30 and the polishing table 11 are rotated

Cr) xent 8. 2) el cel oo oo cal ca ecleel ool el ol pelcaleqlee sl salal el oo

ca] ca) Ga] CHFBRREa] 4P A Caf bat 6AP LI S RV SaerGUE Bl or g SUEALEE] o
}xsni 6.2] oaleal eal calcal cal eal cah aal ol o) Al caheakedl caheal eal calsal cal

iy bt
L e o) PSS R Lo Aesteal e e e eelentes) o
Zlgzz;(;}?xsn{tg/_e %ég?%—g?lggi%%aﬁg]aggﬁ%%c%I]Scsalipcpal] iceaﬁ géf?aﬁ%%rgg]ega?%%ﬁ)lcg] caj
ca] ca] ca] calcaheal gaf sl ieahgRlaakeakaakXoF 5005 GRAGGRNHY £1k8d8880, 989t H. : :
’ 10 thereby washing out the used polishing liquid remaining on the
polishing surface 10. When the dressing process is finished,
the dresser 33 is returned to a standby position by the dressing
head 31, and is cleaned by a dresser-cleaning device 18 (see FIG.
1) that is installed in the standby position.
15 The polished semiconductor wafer W which has been placed
on the pusher 14 is transferred by the second transfer robot 4b
to the cleaning device 7a or 7b having, for example, roll sponges
for cleaning both surfaces of the semiconductor wafer W. After
both surfaces of the semiconductor wafer W are cleaned by the
. 20 cleaning device 7a or 7b, the semiconductor wafer W is transferred
to the reversing device 5 or 6 by the second transfer robot 4b,
and then the semiconductor wafer W is reversed by the reversing
device 5 or 6. Thereafter, the first transfer robot 4a receives
the semiconductor wafer W from the reversing device 5 or 6, and
25 transfers the semiconductor wafer W to the second cleaning device
8a or 8b having a pen sponge for cleaning the upper surface and
a spin dry function. The semiconductor wafer W is cleaned and

dried by the second cleaning device 8a or 8b, and returned to
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;N ; ; <=0?} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! O?K@nahBnBBBB3Cs CCCDDDECEEFFGENGG
HHHHI KKALBLL} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! LAMUMNOOOPQR' SSSYTTTT&UUSV* VgW
_XYYZ[\]]] aab}xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] en¢cadsaptatcahcajcabehjcaheaftaptatbaveédnerbhpfkrkkl | nnoOpgFqq
gr ruuuu, vowxXx”x} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] cw¢ra] cajsealora] embedivahtalta] pal2gkkpa A jhodiaogpsiBidsni d
_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca} ca] cal ca] ca] ca] ca]
ca] ca] ca] cap chkgaj esdwal oa&AT pajWillde dxpcribed indefailwithreference
I GH} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
Eﬁl{ ca] _cg] c]a@ cB] @%} chl]} c@’}l’c@\}%la}?c?a-} cé’LHS]@?B]ﬁF’C]ﬁJ@;?/Ge em‘]eng S A wpl ol
xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca .
a] ca] cd caf@h*@é%ﬂéaiic‘dkéﬁ c]a%ilf%} E}é;? @ %é])?pélr""*lfml G AR e eal

K} xsni d_7] cal eal.cal eal cal eal ogl ool cal.oal ol al pleal cal sl eal cdlsalcal oal oa
34NzV} xsni d . ]
al i:a] i:a] i:iaff:’ﬂagg %g} %@F}%E%i%% ga: %%gogsg?ggkﬁf%%% %}@L@% %ﬁlzl?%%ﬁéa@af gaf
cal Caj Cal ca :

Lealeal cal erl ealicalcakaaleal el sakealcaboal cal pal calaaloalon] cal

cal ca] ca] ca g} xshni aj ca cajc aj cal ca] ca] ca] ca]ca]ca] ca]ca

] ca] ca] ca] , _ ¢
%lcg%%ga @g%gg% gg}egg%lgglc 6aLas] ca £8] WARHIVREIXspi thadd€a] ca

] ca] ca] ca] caJca al cal ca] ca] calca] ca]ca]ca]ca]ca]ca]ca
| calcajsal 6] ¢akCcali £31S erbodiBMnk. O

} X }xsni d_Z] ca] ca] ca] ca] caU] cOa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] zakcal gal ad cadrca] ] ea ogg-isedtiov@s (lew showing a top
$10%& ()-9%10%& ()-109%& ()-, 10%& ()- & 109B& () -y#109%&' () - & dF-! 10%&
"1096&' () - k108 ¢)rding to the second embodiment of the present invention.
&10965& () - &10%B& () - Fs10%& () -f!109%b& ()-c <-110! & &10%9595& () -! & &10%5
& ()-% " 10L& h- 85k 4086 &nYedtment, a space defined in the top rihg body
"109%%& ()-!$109%%5& ()-_aB-!10!8!10%& g) -6!1096& ()-4!1096& () -

1$109658& ( Y2@novge rpigireronbrg () 1a 68%%@71@’%%%&}1%)@08 T6988°79Y y

#109%& ()-Y "109%& ()- 105 1
lé) 42 houses(t_)herein ar?%uter membrane 160 to be brought into contact

with the outer circumferential portion of the semiconductor wafer

W that is held by a top ring 123. The elastic pad according to

the first embodiment is not provided in the present embodiment.

An outer circumferential portion of the outer membrane 160

' 20 is interposed between the holder ring 61 and the chucking plate
62 which is fixed to the lower end of the holder ring 61l. Tﬁe
lower surface of the chucking plate 62 near the outer
circumferential edge thereof is covered by the outer membrane
160. The outer membrane 160 has a lower surface which is brought

25 into contact with the upper surface of the semiconductor wafer
W to be polished. The outer membrane 160 is made of a rubber
material having excellent strength and durability, such as

ethylene propylene rubber (EPDM), polyurethane rubber, or
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62 beyond such a notch or an orientation flat.

A ring tube 170 serving as a contact member which is brought
into close contact with the semiconductor wafer W is disposed
in a space defined between the chucking plate 62 and the

. 10 semiconductor wafer W. In the present embodiment, as shown in
FIG. 13, thering tube 170 is disposed so as to surround the opening
62a positioned at the center of the chucking plate 62. 1In the
present embodiment, only the ocuter attraction section 65 is
provided outwardly of the ring tube 170, and no inner attraction

15 section is provided.

The ring tube 170 comprises an elastic membrane 171 which
is brought into close contact with the upper surface of the
semiconductor wafer W, and a ring tube holder 172 for detachably
holding theelasticmembrane 171. The ringtube 170 has apressure

. 20 chamber 72 defined by the elastic membrane 171 and the ring tube
holder 172. The space between the chucking plate 62 and the
semiconductor wafer W is divided into a plurality of spaces by
the ring tube 170. Specifically, apressure chamber 73 is defined
inwardly of the ring tube 170, i.e., around the opening 62a

25 positioned at the center of the chucking plate 62, and a pressure
chamber 74 is defined outwardly of the ring tube 170, i.e., around

the attraction section 65. The elastic membrane 171 of the ring

tube 170 is made of a rubber material having high strength and
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‘ 10 large elliptical shape. Alternatively, as shown in FIG. 14E,

the hole 171la may have a square or rhombic shape, or as shown
in FIGS. 14F and 14G, the hole 17la may be a simple slit.
A pressure chamber 72 in the ring tube 71 communicates with
a fluid passage 85 comprising a tube, a connector, and the like.
15 The pressure chamber 72 is connected to the pressure adjuster
120 {see FIG. 3) through a regulator provided on the fluid passage
85. The pressure chamber 73 communicates with a fluid passage
86 comprising a tube, a connector, and the like. The pressure
chamber 73 is connected to the pressure adjuster 120 through a
‘. 20 regulator provided on the fluid passage 86.

The pressure chamber 71 above the chucking plate 62 and
the pressure chambers 72, 73 and 74 are suppliedwith apressurized
fluid such as pressurized air, or the atmospheric pressure or
vacuum is produced in the pressure chambers 71, 72, 73 and 74

25 through the fluid passages 81, 85, 86 and 83. Specifically, the
regulators provided on the fluid passages 81, 85, 86 and 83 of

the pressure chambers 71~74 can regulate the pressures of the

pressurized fluids supplied to the pressure chambers 71~74,
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10 can be adjustedwith respect to local areas of the semiconductor

wafer W.

Inthis case, thepressurized fluid suppliedto thepressure
' 10 chambers 72~74 and the atmospheric pressure may independently
be controlled in temperature, for thereby directly controlling
a temperature of a workpiece such as a semiconductor wafer from
a backside of a surface thereof to be polished. Particularly,
when each of the pressure chambers is independently controlled
15 in temperature, the rate of chemical reaction can be controlled
in the chemical polishing process of CMP.

Operation of the polishing apparatus according to the
present embodiment will be described below. First, the first
transfer robot 4a takes a semiconductor wafer W from the cassette

. 20 2aor 2b, andthe reversingdevice 5or 6 reverses the semiconductor
wafer W. Thereafter, the second transfer robot 4b transfers and
places the semiconductor wafer W onto the pusher 14. 1In this
state, the top ring head 21 of the top ring unit 12 is angularly
moved to bring the top ring 123 to a position above the pusher

25  14.

FIG. 15isavertical cross-sectional viewshowingthe state

of the polishing apparatus at this time. In the state shown in

FIG. 15, the pressure chamber 71 in the top ring 123 is connected
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Next, as shown in FIG. 16, the gquide stage 141 of the pusher

14 is moved upwardly to guide the retainer ring 43 onto the upper

step 144 of the wafer guide 142 by the taper 146 of the wafer

‘ 10 guide 142. The upwardmovement of the guide stage 141 is finished

when the upper step 144 of the wafer guide 142 is brought into
contact with the lower surface of the retainer ring 43.

In this state, as shown in FIG. 17, the push stage 143 of

the pusher 14 is moved upwardly to hold the pattern surface of

15 the semiconductor wafer W which has been placed on the lower step

145 of the wafer guide 142 and bring the semiconductor wafer W

into close contact with the outer membrane 160 and the ring tube

170 of the top ring 123. The fluid passages 85, 86 and 83

communicating respectively with the pressure chamber 72 in the

. 20 ring tube 170 and the pressure chambers 73, 74 are connected to

the pressure adjuster 120, so that negative pressures are

developed in the fluid passages 85, 86 and 83 to attract the

semiconductor wafer W. For example, a pressure of - 80 kPa is

developed in the fluid passage 83 and a pressure of - 20 kPa is

25 developed in the fluid passages 85, 86 so as to attract the

semiconductor wafer W.
At thistime, asdescribedabove, sincethenegativepressure

is developed in the pressure chamber 71 in the top ring 123 so
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guided by the retailner ring 43. Therefore, the semiconductor
5 wafer W is not caught by the retainer ring 43 when the chucking
plate 62 is moved upwardly, and hence the semiconductor wafer
W can be prevented from being dropped off and damaged.
Whentheattractionof thesemiconductorwaferWiscompleted,
the pusher 14 is moved downwardly, and the top ring head 21 is
. 10 moved angularly horizontally to a position above the polishing
surface 10 while attracting the semiconductor wafer W. The outer
circumferential edge of the semiconductor wafer W is held by the
retainer ring 43 so that the semiconductor wafer Wis not dislodged
from the top ring 123. The top ring 123 is moved downwardly while
15 Dbeing rotated to press the semiconductor wafer W against the
polishing surface 10 on the rotating polishing table 11.
Specifically, during the polishing process, the semiconductor
wafer W is released from the attraction, and is held by the lower
surface of the topring123. The topringaircylinder 111 coupled
. 20 to the top ring shaft 22 is operated to press the retainer ring
43 fixed to the lower end of the top ring 123 against the polishing
surface 10 of thepolishingtable 11 under apredeterminedpressing
force. Inthisstate, apressurized fluidhaving a predetermined
pressure is suppliedtothepressurechambers 72, 73and 74, thereby
25 pressing the semiconductor wafer W against the polishing surface
of the polishing table 11. At this time, a polishing liquid is
supplied from polishing liquid supply nozzle 15, and the

semiconductor wafer Wis polished in the presence of the polishing
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polishing surface 10 and the pressing forces applied by the
pressurized air supplied to the pressure chambers 72~74 to press
the semiconductor wafer W against the polishing surface 10 are
appropriatelyadjusted topolish the semiconductorwaferW. When
. 10 the pressurized fluid is supplied to the pressure chambers 72~74,
the chucking plate 62 is subjected to an upward force. In the
present embodiment, the pressurized fluid is supplied to the
pressure chamber 71 through the fluid passage 81, thus preventing
the chucking plate 62 frombeing lifted upwardly due to the force
15 from the pressure chamber 72.
When the polishing process is finished, as shown in FIG.
18, the supply of the pressurized fluid to the pressure chambers
72~74 is stopped, and the pressures in the pressure chambers 72~74
are released to the atmospheric pressure. Accordingly, the
. 20 chucking plate 62 is moved downwardly and hence the lower end
of the attraction section 65 is brought into contact with the
semiconductor wafer W. The pressure in the pressure chamber 71
is released to the atmospheric pressure, or the pressure chamber
71 is evacuated to develop a negative pressure therein. 1If the
25 pressure chamber 71 is maintained at a high pressure, then the
semiconductor wafer W is strongly pressed against the polishing

surface only in a portion which is brought into contact with the

attraction section 65. The semiconductor wafer W is attracted
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5 attraction section 65 fails to attract the semiconductor wafer
W even if the attraction section 65 attempts to attract the
semiconductor wafer W. In the present embodiment, as described
above, since the chucking plate 62 is moved downwardly when the
polishing process is finished, the semiconductor wafer W can
. 10 reliably be attracted to the attraction section 65.

The top ring 123 is moved to an overhanging position while
the semiconductor wafer W is attracted to the top ring 123. As
shown in FIG. 19, the pressure chamber 71 is connected to the
pressure adjuster 120 through the fluid passage 81 to develop

15 a negative pressure in the pressure chamber 71 in the top ring
123, thus positioning the chuckingplate 62 upwardly with respect
to the.retainer ring 43. In this state, the top ring 123 is moved
upwardly, and the top ring head 21 ismoved angularly horizontally
to bring the top ring 123 to a position above the pusher 14 again

. 20 as shown in FIG. 20. At this time, it is preferable to supply
the pressurized fluid to the pressure chamber 72 in the ring tube
170 to pressurize the pressure chamber 72. In this manner, the
semiconductor wafer W can easily be released from the outer
membrane 160 and the ring tube 170.

25 Then, as shown in FIG. 21, the guide stage 141 of the pusher
14 is moved upwardly to guide the retainer ring 43 onto the upper

step 144 of the wafer guide 142 by the taper 146 of the wafer

guide 142. The upward movement of the guide stage 141 is finished
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contact with the lower surface of the retainer ring 43.
Inthis state, as showninFIG. 22, theopening 62apositioned
at the center of the chucking plate 62 and the attraction section
5 65 are connected to the pressure adjuster 120 through the fluid
passages 86, 83, respectively, and a pressurized fluid (e.g.,
amixture of compressed air or nitrogen and pure water) is ejected
downwardly from the opening 62a and the attraction section 65
(water spout). The pressure chamber 72 in the ring tube 170 is
. 10 connected to the pressure adjuster 120, and a pressurized fluid
(e.g., a mixture of compressed air or nitrogen and pure water)
is ejected downwardly from the hole 17la (see FIG. 13) defined
in the elastic membrane 171 of the ring tube 170 (Qater spout) .
The semiconductor wafer W is released from the top ring 123 by
15 theejectionof the fluid. The semiconductorwafer Wis centrally
aligned by the taper 147 of the wafer guide 142 and is held by
the lower step 145 of the wafer guide 142. For example, the fluid
is ejected from the opening 62a at a pressure of 0.03 MPa, from
the attraction section 65 at a pressure of 0.2 MPa, and from the
‘ 20 hole 17la of the ring tube 170 at a pressure of 0.05 MPa. In
order to easily break the close contact between the elastic
membrane 171 of the ring tube 170 and the semiconductor wafer
W, it is preferable to eject the fluid first from the hole 17la
of theringtube 170 and then from the opening 62a and the attraction
25 section 65.
In this manner, in the present embodiment, the pressurized

fluid is ejected from the large-diameter opening 62a defined

centrally in the chucking plate 62, the attraction section 65,
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the region where the outer membrane 160 and the elastic membrane
171 of the ring tube 170 are held in close contact with the
5 semiconductor wafer W, and hence the semiconductor wafer W can
be releasedmore reliably. Inthecasewheretheholel7ladefined
in the elastic membrane 171 of the ring tube 170 has a shape shown
in FIG. 14C or 14D, the semiconductor wafer W can be released
more smoothly without producing noise at the time of releasing
‘ 10 the semiconductor wafer W.

In the above embodiment, although the fluid passages 80~86
are provided separately from each other, these fluid passages
may be combined together, or the pressure chambersmay communicate
with each other, for example. In this manner, the embodiment

15 may be freely modified depending on the magnitude of the pressing
force to be applied to the semiconductor wafer W and the position
where the pressing force is applied to the semiconductor wafer
W. In the above embodiment, although the ring tube 170 is brought
into direct contact with the semiconductor wafer W, the present

‘ 20 invention is not limited to such an arrangement. For example,
an elastic pad may be interposed between the ring tube 170 and
the semiconductor wafer W to bring the ring tube 170 into indirect
contact with the semiconductor wafer W.

In the above embodiments, although the polishing pad serves

25 as the polishing surface, the present invention is not limited
to the above structure. For example, the polishing surface may

be constituted by a fixed abrasive. The fixed abrasive is formed

into a flat plate comprising abrasive particles fixed by abinder.



105 105 105&< 109%& ()- GDMWXMB7 1! 10H 10H

1OHEL<10944& ()-!i 4! 1094HH& () - ! +$109%HHE () - @ &SY&LOYHHE () - s!  &$Sy&109HHE () -
s "PwU3MBY

11t s$109%HHE () -!i s$L0%HHE () - ! &L0%HHE () - ! H&LO%HHE () - ! &10%HHE () - ! &10%4HHE
()-zodY7 1!!Q&L0%gHqH& ()-9 10H 10H

10H8I9<10%H&S € h- ¢ 136 ! fLQ4dHE b skijve) BAD W& £1) irtd N He&HO VEHERL () - I NIV A7
111x0, ) &10%H&' () - nF"

"10%4& () - pLREOYER ) aBr&EAUEHEA 1) @) @R TOMHHEY ¢ )5 Tn&E0sdriaieg ¥ ond{hyr

1111s&10%HE () - ! DHL1OYHHE () - ! #10%H&' () - 10H 10H 10H&9<
10%H& () - ! §ix&d0WHEE iVie.m) JEe-Hivedabrasive comprises abrasiveparticles,
a binder, and pores. For example, cerium dioxide (CeOz) having
5 anaverageparticlediameterofO.5umorlessisusedasanabrasive
particle, and epoxy resin is used as a binder. Such a fixed
abrasive forms a harder polishing surface. The fixed abrasive
includes a fixed abrasive pad having a two-layer structure formed
by a thin layer of a fixed abrasive and an elastic polishing pad
. 10 attached to a lower surface of the thin layer of the fixed abrasive.
IC-1000 described above may be used for another hard polishing

surface.

Although certain preferred embodiments of the present
invention have been shown and described in detail, it should be
15 understood that various changes and modifications may be made
therein without departing from the scope of the appended claims.
As described above, according to the present invention,
when the pressurized fluid is ejected from the opening defined
centrally inthe verticallymovable member, the pressurized fluid
‘ 20 is delivered into the region where the elastic membrane and the
workpiece tobepolishedareheldinclose contact with eachother.
Therefore, the workpiece can reliably be released. Further, the
hole is formed in the surface, to be brought into contact with
the workpiece, of the elastic membrane, so that the pressurized
25 fluid is ejected not only from the opening defined centrally in
the vertically movable member, but also from the above hole,

thereby releasing the workpiece more reliably.

Furthermore, according to the present invention, because
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The present invention 1s preferably applicable to a
polishing method for polishing a workpiece, such as a

semiconductor wafer havingathin film formedona surface thereof,

‘ 10 to a flat mirror finish.
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5() for holding the workpiece, said polishing method comprising:
defining a pressure chamber in the top ring by attaching
an elastic membrane to a lower surface of a vertically movable
member ;
polishing the workpiece while a pressurized fluid is
. 10 supplied to the pressure chamber so that the workpiece is pressed
against the polishing surface by a fluid pressure of the fluid;
and
releasing the workpiece which has been polished from the

top ring by ejecting the pressurized fluid from an opening defined

15 centrally in the vertically movable member.

2. A polishing method according to claim 1, wherein:

a hole is provided in a surface, to be brought into close
contact with the workpiece, of the elasticmembrane which defines

‘ 20 the pressure chamber; and

said releasing comprises releasing the workpiece which has
been polished from the top ring by ejecting the pressurized fluid
not only from the opening defined centrally in the vertically
movable member, but also from the hole provided in the elastic

25 membrane.

3. A polishing method according to claim 2, wherein the

pressurized fluid is ejected from the opening defined centrally
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4. Apolishingmethod for polishing a workpiece by pressing
5 the workpiece against a polishing surface with use of a top ring
for holding the workpiece, said polishing method comprising:
defining a pressure chamber in the top ring by attaching
an elastic membrane to a lower surface of a vertically movable
member;

. 10 polishing the workpiece while a pressurized fluid 1is
supplied to the pressure chamber so that the workpiece is pressed
against the polishing surface by a fluid pressure of the fluid;

when said polishing is finished, moving the vertically

movable member downwardly so as to bring the workpiece into close

15 contact with an attraction section provided on the vertically
movable member; and

attracting the workpiece to the top ring by the attraction

section.

‘ 20 5. Apolishing method for polishing a workpiece by pressing
the workpiece against a polishing surface with use of a top ring
for holding the workpiece, said polishing method comprising:

defining a pressure chamber in the top ring by attaching
an elastic membrane to a lower surface of a vertically movable
25 member;
guiding the workpiece to the top ring while the vertically
movable member iéjpositioned.upwardlyxﬂith respect to a retainer

ring which holds an outer circumferential edge of the workpiece;
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attracting the workpiece which has been guided to the top
ring to the top ring by an attraction section provided on the
vertically movable member;
moving the workpiece which is held by the top ring onto
5 the polishing surface; and
polishing the workpiece while a pressurized fluid is

supplied to the pressure chamber so that the workpiece is pressed

against the polishing surface by a fluid pressure of the fluid.
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