11 JU L 2006 DESCRI PTI ON POLI SHI NG METHOD Technical Field 5 The pr esSent 5006
invention relates to a polishing nmethod, and nore particularly to a

pol i shing nmethod for polishing a workpiece, such as a sem conductor wafer
having a thin filmforned on a surface thereof, to a flat mrror finish. 10
Background Art In recent years, sem conductor devices have becone nore

i ntegrated, and structures of semc ments have becone nore
conplicated. Further, the nunber of %?%Igﬁlﬁiﬁul tilayer interconnections

used for a |ogical system has beepoif@ﬁggéelqETééDAccor dingly, irregularities
on a surface of a sem conductor device econe 1 ncreased, so that step

hei ghts on the surface of the sem conductor device tend to be larger. This
is because, in a nanufacturing process of the sem conductor device, a thin
film is fordmehihit e se conduct or device, then m cromachi ning 20
processes, such as patterning or form ng holes, are perforned on the

sem congluct or deviHee praRdithes& cpaeaSses a6l FEPLAUSTE sHBNY d RSt @rfor m
subsequent thin filns on the sem conductor device. \Wen the nunber of

irregul ari i pertDentased Eb@i@ﬁ&h@;@@et}?&i gbridea isamrcpadisateii dryi ce,
e

the follow ng problens arise. T t hi ckness of a filmformed in a portion
havi ng a st ss kedaii yehduc ik feketr v idbr Hiid 716 fhemeethwn si€ace

sem conductor device. An open circuit is caused by disconnection of
i nt er conneatheanesy £,1 td & U1 20061 orom Shotshcircuit is caused by insufficient
i nsul ati on between
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 a logical system has been increased.
15 Accordingly, irregularitiesconasurfaceofasemiconductordevice
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 senmiconducter 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.
Whenthenumberofirregularitiesisincreasedonthesurface
25 of the semiconductor device, the fellowing problems arise. The
thickness cfa film formed in a portion having a step is relatively
small when a thin film is formed on the semicenductor device.

An open circuit is caused by disconnection of interconnections,



interconnection |ayers. As a result, good products cannot be obtalned and
the yield tends to be reduced. Further, even if the sem conductor dehl
initially works normally, the 5 reliability of the sem conductor device is
| owered after a long-termuse. At the tinme of exposure in a |ithography
process, if the irradiation surface has irregularities, then a lens unit
in an exposure s stemis |ocall unfo sed

POtk

efore,. if 1he.
irregul ari t9%§ 8 ecéﬁﬂl%\ l%fcatuﬁee Pﬁ %%ﬁ%ﬁﬁ%f’elag\fi%seu%?%lﬁ% k1eﬂ:c‘,"'reeeéfsed,
then it beqﬁgg%régﬁ%gg% 1%2 ce d|ff| lﬂt &ood f|ne attern
Vi

itsel f on the Sent cORdUCT o Accor acturlng process

of a sem C%@aq}h’agtﬁ)ed dee}’dc?ecr{é &1 e ‘E%ﬁ gk BSCPgﬁﬁcé{IgorEFMhé p%]\f’é}?fgze a

surf ace sem condu evi ce. he nost one ©

pl anari zi ng eeC P@éx‘?&u éogvpdé%l?é“ cah; MES*MP' cabrral | i A 1) ”t%le

chem cal nec i cal pol |s I ng, use of a pofishing apparatus,

pol i shi gg 'r'eCMaFofPi‘tt,ﬁ' BENG HAPT Ash Ve RALLE & eFevileh ;a8 PcbxlréPﬁd( §'f@%3c a

thereinis sup onto a polishing surface such as a polishing pad, a

substrate BSe An 81 COALUGIOF | MBfAT c2Bokarlr ovght 1 414 @r b digie c%%‘%t act
with the polls ing surface, so that the substrate is polished. ThIS type of

pol i shing appahal U re@WBLE $8Ssdr POLE HU N1d riraha a hiavidy) anpel kshéng wurf ace
constituted by a polishing pad, a top ring or a carrier head for holding a

sem conductial amfeeiposane 3ysthe Lskeoc¥ben theosepbgondued osravéprif She
polished with use of such a polishing apparatus, the sem conductor wafer is

hel d and pressed agat hed dhethpoldwatfiawe tabltheunderi cvmqpphedeterdaniet: prressur e
by the top ring. At this tine, the polishing table and the top 2 Il JUL2006
ring aie novedeatati vidglgn tic bachmetshprobdehritng thetsem tontuciorult to
form a fine pattern itself on the semiconductor device.
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 planarizingtechnologies is CMP {(Chemical Mechanical Pclishing).
In the chemical mechanical polishing, with use of a polishing
apparatus, whileapclishingliquidcontaining abrasive particles
such as silica (Si0;) thereinis supplied onto a polishing surface
such as a pelishing pad, a substrate such as a semiconductor wafer
20 is brought into sliding contact with the polishing surface, so
that the substrate is polished.
Thistypeofpolishingapparatuscomprisesapolishingtable
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

pressedagainst thepolishingtableunder apredeterminedpressure

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



wafer into slldlng contact with the pollshlng surface so that the surface
of the sem conductor wafer is polished to a flat mrror finish. 5 1 H kAl
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 formover an entire surface of the sem conductor mafer t hen the

d f ff | lish Ly b
ol | Shod ot LM 10IB T ShaL HEpERGEG: B CIRe pr GCE g 0 GoMAoRPLa 6

those port|ons, %tgahglgamagggggggesz g Jheref gy ﬁg' L has beap, apLemt ed

to forma sur ace € sem con uctor top ring

Wi th use ofang 1} %é%f”ﬁ%@%éfﬂﬁcgﬁ%c‘%r%ﬂﬁ% %d %afﬁéﬁ@gﬁ?go?bber
and to apply a urd pressure such as an air sure t0 ‘a backsi
surface offgggS%Lastlc menbrane to unlforn1the pressing force applied to
the sem conductor wafer over the entire surface of the sem conductor wafer.

Furthers the pol 'I%héﬂgh%aigol§sl§9n§|a%§ﬁdr%ﬂd}sat1E@r@ﬁ§§§'\7@%ré§ £853BRlied to

a circunferential edge portion of "thé 20 sem conductor wafer beinhg polished

becomes noR4iQf theatdIRNGRIANM Or LRG o&l E@#ﬁ%%foqutél'ﬁﬁd gdaec OB Kokt he
sem conductor wafer may excessively be polished, which is called "edge

roundi ng". suldfsRfedef tre PoEYERing Y edan 1 aHndbREe, otdieka dasi beenrysed a
top ring in which a sem conductor wafer is held at its 25 circunferenti al
edge porti @f hea Guidedug o wa fet Al Nieenrtng, sedandohacasnulvartepomaiyon of
the polishing surface that corresponds to the circunferential edge portion
of the semicendifdtcdrentdfyebe pdedl iptessed ray theeguiide lyitgpol isékal aMesomieng. 3
Il I J UL 2006 Wen a sem conductor wafer is polished with use of such

10 portionsdependingonthepressing force appliedto those pertions

of the semiconductor wafer. Therefore, it has been attempted

to form a surface, for holding the semiconductcr wafer, of the

topringwithuseofanelasticmembranemade of anelasticmaterial

such as rubber and to apply a fluid pressure such as an air pressure

15 to a backside surface of the elastic membrane to uniform fhe

pressing force applied to the semiconductor wafer over the entire
surface of the semiconducteor wafer.

Further, the polishing pad is so elastic that the pressing

force applied to a circumferential edge portion of the

20 semiconductorwaferbeingpolishedbecomes non-uniform, andhence

only the circumferential edge portion of the semiconductor wafer

may excessively be pclished, which is called “edge rounding”.

In order to prevent such edge rcounding, there has been used a

top ring in which a semiconductor wafer 1s held at its

25 circumferential edge portion by a guide ring or a retainer ring,

and the annular peortion of the polishing surface that corresponds

to the circumferential edge portion of the semiconductor wafer

is pressed by the guide ring or retainer ring.



atopring, it is necessary to attract and hold the sem conductor wafer

whi ch has been transferred to the top ring. Further, after the I JUL 2006
sem conductor wafer is polished, it is necessary to attract 5 the

sem conductor wafer again to the top ring and thereafter to release the

sem conductor wafer fromthe top ri ng at a transfer position. However, the
top ring using t%&?ga ese%:?r.sch# r»?é‘?erteé"lﬁoffsﬁéd'wi{h a&éf%a&% 'ﬂ%rﬁ”d
rel easi ng the sem conduct or ecause of t'he presence of e elasti c

menbrane. 10.Bisel ur\%o% rléE’c_ﬁé‘stéPF tHNg E’Egé‘é’ nd ﬁ‘é?'&ttl‘i’é‘ a5 RS Y

vi ew of the above acks. 1S an o | ect e present 1 nvention to

provide a vpé%fézsth@&hnf%?%‘ée‘f\ﬁ‘tfﬁn§§@r£8&'t%bl:b{eaééﬁ %95gandFuF£ﬁé§e Fthr

wor kpi ece, to be polished, even if the workpiece is hel’d and polished using

an el astic mre%il%oﬂdi‘_lc(trdiehatf%rSQEVI?oIf@d@@O\&Gt qgélﬂ@@@&%@%@%ﬂ}%@ a
first aspect of the present invention, there is provi ded a polishing

met hod for od ls‘éﬂllﬁ:@)xﬂid@ﬁd@b@@%rbﬁgﬁﬁﬁsﬁb Nthd Rep\RL KB 268 QOat aStc P t
polishing surface with use of atop ring for holding the workpiece, the

pol i shing nied ek € My semigondefitrirngadepr 86mIith€ hamen nighatt e t01s fdmg by
attaching an elastic menbrane to a | ower surface of a vertically novable
menber; polpedi thigprt he Haoreke re ceh mhidper 1ag prsassut h& @t oflaue ta § 51 s upplbreche o
the pressure chanmber so that 25 the workpiece is pressed agai nst the

pol i shi ng sterdxéobfail fihuatthrgressuredafe ldwes ingitthe semicehdastog water

wor kpi ece whi ch has been polished fromthe top ring by ejecting the
pressuri zedddaige febntharpopeaiag déf thedetent ial hymbnatke vertically
novable nmenber. 4 | | J UL 2006 Wen the pressurized fluid is ejected from
t he opéfing

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 pelishing 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 aworkpiecebypressing the workpiece against

20 apolishingsurfacewithusecfatopring forholdingthewcrkpiece,
the polishing method comprising: defining a pressure chamber in
the top ring by attaching an elastic membrane to a lower surface
cof 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.



defi ned centrally in the vertlcally anabIe menber, the pressurlzed fl iﬁ
is delivered into the region where the elastic nenbrane and the mnrwﬂq£§"6
are held in close contact with each 5 other. Therefore, the workpi ece can
reliably be released. In a preferred aspect of the present invention, a
hole is provided in a surface, to be brought into close contact with the
wor kpi ece, of the.ela tlc nenbr

. Wg ﬁg es.. thg ar%ssur% chanber;;
the rel easing co %nsesperetf %%Sflﬁlgl%% LH(% Je%eeg\/ﬁ‘f ki THEs B@eﬁpﬁ&lrnghed
opent g defEAdd Chntrlliry it he vEPE: aart 6 Cabbibl e AT "B so%Fr om

openi ng de centrally i i call

the hole p%a‘%‘é's%‘ifj: &?E 'dafgé 'd%lﬁ%'?% ﬁto?ﬁg%ecﬁﬁrp%ﬁg§%rﬂﬁee%l o o 'S

ej ected not "only fro op enlng |ne cent he ' Vérfical

movabl e mefeg, i o) 90 fcqe%%caoégy'ﬂewelﬁ' e aﬁ%t;m%ach

wor kpi ece can be released nore‘relia In a preferred aspect t he

presentsi nkeRidon, 1hee rBreSS¥hieZ 6@ fidodied d %a%‘i e ehiremd he ppead ng
defined centrally 20 in the verti cal y nmovabl e nenber "after the pressurized

fluid is ejected f poprtherbeleaohedhe hast becarnlr aneenfeear di e 10 ithe
present invention, it is possible to break the close contact between the

elastic ne caneiandnt heswerkai eae, befroddier ebyt o eheasi agnthetWor kpiteee
nore reliably. 25 According to a second aspect of the present invention,

there is poekgdedts pA it BQ awetikocdehdrap@l Whhidhg d@f\&@lrelspltﬁ(éepb”}éssmﬁ:%SSi ng
t he wor kpi ece agai nst a polishing surface wwth use of a top ring for
hol di ng t hehaoitdgr ;ered thhe gi@assinagepmet hosls bell kadlih g2006wecokpl &8k Alich
defining a pressure chanber in the top ring by
10 has been polished from the top ring by ejecting the pressurized
fluidnotonly fromthe openingdefined centrallyinthevertically
movable member, but alsc from the hole provided in the elastic
membrane.

Since the pressurized fluid is ejected not only from the

15 opening defined centrally in the vertically movable member, but
also from the hole in the elastic membrane, the workpiece can
be released more reliably.

In a preferred aspect of the present invention, the
pressurized fluid is ejected from the opening defined centrally

20 in the vertically movable member after the pressurized fluid is
ejected from the hcle of the elastic membrane.

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

25 Acceording fto a second aspect of the present invention, there
is provided a polishing method for polishing a workpiece by

pressing the workpiece against a pclishing surface with use of

a top ring for holding the workpiece, the pclishing methed



attaching an el astic nenbrane to a | ower surface of a vertically "Dﬁémﬂﬂmo
menber; polishing the workpiece while a pressurized fluid is suppliedto
the pressure chanmber so that the workpiece is pressed 5 against the
polishing surface by a fluid pressure of the fluid; when the polishing is
finished, noving the vertically novable nenber downwardly so as to bring

Lhe wor ki eggol-Bbonglose. Canasts Wrblsanealdragld,on gechion g ovidedpon 1 he

vertically novab menber; and attracting the workpiece to the top ring by

the 10 attragbhoRqSegtd st MWaRdheROLESNIRY R 96888chSof ianbaPedcat e
wor kpi ece and the vertically novabl e nenber may have occasionally been

spaced fraAvaach i r; pB1SEBANE BBSRorkPeeabtiaCtd Qs daEl giqt o
attract the workpiece even if the attraction section attenpts 15 to attract

t he wor kpi egguppdCadit 8@ htg ides W eskahbe Attt onthe waektike oot HhsbkBEd
process is finished, the vertically novable nenber is noved downwardly to
bring the wonkpsecehent®l Ciloseg DomMaed by bhf Thed gitdacitonSetk ghuiand
thereafter the attraction section attracts and hol ds t he workpi ece.
Consequent liieni thespo2@shossgi bkefiniskbbdabhyvahtr apt vhetivwakpiyenevable
According to a third aspect of the present invention, there is provided a
pol i shi ng nmetbed dornypatdshistgaa wokbkpngdehdyorppessiengnthe lwerkpoetect
agai nst a polishing surface with use of a top ring for holding the

wor kpi ece, withb pol e§hkragtienhedclbovonpeiéilag: odethai ngraipeéssunevehaaber
inthe top ring by attaching an elastic nenbrane to a | ower surface of a
verti cal | ymembeahl éngerifditaGuini nghe heo P kpFrecéot Fhehdaopr Frdhigeihile t he
vertically novabl e nenber is positioned upwardly with respect 6 Il JUL2006
to a rétai AEETRFRGORNISERAOFds an outer circunferential edge of

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

15 to attract the workpiece. Acceording 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 tc 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 pclishing surface with use of
a top ring for hclding the workpiece, the pclishing method

25 comprising: defining a pressure chamber in the top ring by
attaching an eiastic 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



the workpiece; attracting the workpiece which has been guided to thg fiQPggs
ring to the top ring by an attraction section provided on the vertically
novabl e nmenber; noving the workpi ece which is 5 held by the top ring onto

t he polishing surface; and polishing the workpiece while a pressurized
fluid is supplied to the pressure chanber so that the workpiece is pressed

agai nst the pgl ggggg%%rﬁ&%i% Bohlad %gﬁ;@é&ﬁ%ﬂﬁéﬁﬂ& ddgd he

vertically nova er projects downwar rom 10 e retalner ring and

the workpi e¢R LS radilad;ed talr 2 tdirsphacedc RPSiddonnwhen rihe Haerkpheeed S
transferred, then the workpiece tends to be caught by the retainér ring

when the verd tgaldop FAYALLE tHERBS! riSg MVed #pwes et Yoh st St pdeentied
notion, thus causing the workpiece to be dropped of f and damaged. According

to the 15 phresaBtveAYEOLL DD, mETAISEe et nealihy tRYakh expeadertich is
positioned upwardly with respect to the retainer ring in advance, the

wor kpi exe ihelld agstaer edpwhihg dies ciHepddiirdlinerentfisale ; perd ipen ishengof is
gui ded by the retainer ring. Therefore, the workpiece is not caught by the
retainer rithg whekpidee vidlliecabt ys20r mydlflleiendenppd 1 pavedt hppardlsyreand
hence the workpi ece can be prevented from bei ng dropped off and danaged.
Bri ef Descrdhptribear sb Dhati higs Whkpilecs s sotmrmid agaiarstvitéw shdwishdgng
pol i shing apparatus 25 according to a first enmbodi nent of the present

i nvent i on; sUEIIGCce2 Hys aa fderitd qale x3wss-ckcthiondluidew showi ng an essenti al
part of a polishing section of the polishing apparatus shown in FIG 1; 7 |
| JUL 2006 FI G 315 §hg Ve ehblw Ay valtlepneinhgrunt ¢J oft $ HowWinld xhihgrom
section shown in FIG 2 together with a fluid passage arrangenent;

10 the retainer ring and the workpiece 1s attracted at a displaced
position when the workpiece is transferred, then the workpiece
tends to be caught by the retainer ringwhen 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 verticzlly movable member 1is
positioned upwardly with respect to the retainer ring in advance,
the workpiece is transferred while the cuter circumferential
portion therecof 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. lisaschematicplanviewshowingapolishing apparatus
25 according to a first embodiment of the present invention;
FIG. 2 is a vertical crcss-sectional view showing an
essential part of a polishing section of the polishing apparatus

shown in FIG. 1;



FIG 4 is a vertical cross-sectional view showng a top ring of the t%‘ﬂzuu
ring unit shown in FIG 3; 5 FIG 5 is a vertical cross-sectional vi W 0
showing the relationship between the top ring shown in FIG 4 and a pusher;
FIG 6 is a vertical cross-sectional view show ng the relationship between
the top ring showmmn in FIG 4 and the pusher; FIG 7 is a vertical

cross sectional yiew Show g ithesnlBinel ati gnshiy herveer the LopiLhiggshown

in FIG 4 and the pusher; Is a vertical cross-sectional” view ShOWI ng
the state s@Et&Bﬁ 1Pk hH%@OMddbﬂ'He@ wheBld 11 dRRAIS S NGr PEAGBRSNE S
finished; FIG is a vertical cross-sectional view show'ng the State 15 of

the top ring ShOWP_GI NaFL G advatterad pobkshkRELREAGESEike shbiished; t6pG 10
is a vertical cross-sectional view showing the relationship between the top

ring shownrmng@ theardypt Rengusihar; shicha ikl A1 Mvertical cross-sectional
view showi ng the 20 rel ati onship between the top ring shown in FIG 4 and

the pugher; FIGr142 iss ias vervécalicel 0gsoseeiieetdlondilew ishowgyihe the
rel ati onship between the top ring shown in FIG 4 and the pusher; FIG 13 is
a vertical retassonebtipohat weeew lsdowmg imd epowni hy BoEordiangl topasisecpnd
enbodi ment of the present invention; 25 FIGS. 14A through 14G are views
each showi ng a sRape & iola Vernedal ncanselastitcomadbraney ocdhawinggthebe of
the top ring shown in FIG 13; FIG 15 is a vertical cross-sectional view
showi ng t hee8atipndhyplo@o@een dlhgt tonshin issowsehn tHd + dpand g eshowhetr n FI G
13 and a pusher; FIG 16 is a vertical cross-sectional view show ng the
FIG. 7 1s a vertical cross-sectional view showing the
10 relationship between the top ring shown in FIG. 4 and the pusher;
FIG. 8 is a vertical crcss-sectional view showing the state
of the top ring shown in FIG. 4 after a polishing process is
finished;
FIG. 9isavertical cross-secticnal view showing the state
15 of the top ring shown in FIG. 4 after a polishing process is
finished;
FIG. 10 is a vertical cross~sectional view sheowing 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 tc a second embodiment of the present invention;
25 FIGS. 14A through 14G are views each showing a shape cf
hole fcrmed 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



rel ati onship between the top ring showmn in FIG 13 and the pusher; R G e
is a vertical cross-sectional view showing the 5 relationship between tLhe
top ring shown in FIG 13 and the pusher; FIG 18 is a vertical
cross-sectional view showing the state of the top ring shown in FIG 13
after a polishing process is finished; FIG 19 is a verti cal

cross-sect ir%ﬂ%lti@n%wi?;fa\éﬂt%ehhéhéttﬁé P ik ofokhe d ord t@igcilpwpheh'é&? 13

after a polishing process is finis FI'G 20 is a ver

cross-sectional virew showng, the - felatdianshi p. bet ween Lhewt 9poliiRg shawn in
FIG 13 and the pusher; FIG 21 is a vertical cross-sectional view show ng

the 15 rel ald1Rshin2 g MEERe A HORopirith ¢ BRWANI 1h FEG. 11B8aaAdHdguRrHaher ;
and FIG 22 is a vertical cross-sectional view showi ng the relationship

between the top g siows i FREidS anehddes Peshenal 20i BestnMdeqf ehe
Carrying Qut the Invention A polishing nmethod according to a first

enbodi ment refl atthensprigsieatwesnend ospwillg brodasiar Fhed lekaw dHe desakk;wi th
reference to FIGS. 1 through 12. FIG 1 is a schematic plan view showing a
pol i shi ng appar attis .act asdi ngrt et he rdsssts certiediaieni ewfshiche n2bt s esane
invention. As shown in FIG 1, in the polishing apparatus, a pair of

pol i shi ng sdctthensoparink anewdi spo§éd .afl Sonéterde pbliahspaceroreasf ieor
havi ng a rectangul ar shape so as to face each other. A pair of | oad/unload
units for pliadishgccassettes 2a, 9 |1 | JUL, 2006 2b thereon whi ch accommopdat e
sem conductor wafers are disposed at the other side. Two transfer robots
4a, 4b for transfdGri hylstheesbhatebrdestsors asdfion sy view sposed cobhaskiahe

connecting the . . o _
10 ~“of the top ring shown in FIG. 13 after a polishing process is

finished;
FIG. 20 is a vertical cross-sectional view showing the
relaticonship between the top ring shown in FIG. 13 and the pusher;
FIG, 21 1s a vertical cross-sectional view showing the
15 relaticnship between the top ring shown in FIG. 13 and the pusher;
and
FIG. 22 is a vertical crocss-sectional view showing the

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

20 Best Mode for Carrying Cut the Invention
A polishing method according to a first embodiment of the
present inventionwill bedescribedbelow indetail with reference
to FIGS. 1 through 12. FIG. 1 is a schematic plan view showing
a pelishing apparatus according to the first embodiment of the
25 presentinvention. AsshowninFIG. 1, inthepolishingapparatus,
a pair of polishing secticons la, 1b are disposed at one side of
a space on a floor having a rectangular shape so as tc face each

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



polishing sections la, Ib to the | oad/unload units, thus formng 5 a
transfer |ine. Reversing devices 5, 6 are disposed on each side of tH&L2006
transfer line, respectively, and cleaning devices 7a, 8a and cl eaning
devices 7b, 8b are disposed so as to interpose the respective reversing
devices 5, 6 therebetween. The two polishing sections la, |b have basically
t he sane ecifications and ar I sposed s trically with respect, to
the transt 8P FPRECEaaniof The pEPTeht n Lot TaNerrE, Fh Yo SaeEege

pol i shi ng ta%b'tﬁei%tﬁéil!{ﬂdé. pol| St&'z%%sl%%‘}’: gLiached,t 0419%%??%5%%&2%%

t hereof, a top ring uni f or hol ing a sem conductor ~ wafér asa

wor kpi ece | Ctyl: ressi 1 1.C uct or
waf er agaiﬁgfp%ﬁﬁﬁﬁgﬁggﬁﬁﬁé.%%ggﬁﬂ%?ﬁéhﬁggpg%gkgn'%a%?gel%okgggéﬁggheﬁ e
semi conducton jwafiely sacdkessi g, B tokde 06 01SIBIN0LH e Pl hispgrRad on
the polishing table 11. Each polishing sections |a, Fb al so has a pusher 14
posi ti oned zat: randiansfiele | | RBvekde nlok ek 2RSS &, 1 isng rhe i spdiseanduc tarhvaf er
to 20 and fromthe top ring unit 12. Each transfer robots 4a, 4b has an
articul at ed jfenoshicgl tirsnbeegabliecandespeetehabhe iamdacherinzent akvhkase and
has upper and | ower holding portions which are separately used as a dry
finger and7a,wet dridgeeandhfceet =4 IBOtSh are dsefdobadtfiraprasente2pose
enbodi ment, the first transfer robot 4a is basically responsible for a-
regi on fromhiche gspeertsivgg rdemeind, ddviced he, cassedtelsetaen2b, and the
second transfer robot 4b is basically responsible for a region fromthe
reversi ng devi cegh®, t6otwolhehpodisdumgrld la,l 13 hble 20061 selly dis bBamel b.
The reversing devices 5, 6 serve to turn over the sem conductor wafer, and
are disposewsioi fsiueh imnposind @&t Wdtspesed symmetrically with respect to

thetransferline. Eachofthepolishingsectionsla, lbcomprises
a polishing table 11 having a pelishing pad attached to an upper
surface thereof, a top ring unit 12 feor holding a semiconductor
wafer as a workpiece to be polished by vacuum suction and pressing
15 the semiccnductor wafer against thepclishingpadon thepolishing
table 11 to polish the semiconductor wafer, a dressing unit 13
for dressing the polishing pad on the polishing table 11. Each
polishing sections la, lb also has a pusher 14 positicned at a
transfer-line side for transferring the semiconductor wafer to
20 and from the top ring unit 12.

FEach transfer robots 4a, 4b has an articulated arm which
is bendable and stretchable in a horizontal plane and has upper
and lower hclding porticons 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



hands of the transfer robots 4a, 4b can reach the reversing devices 3 ;b 18
In the present enbodinent, the two reversing devices 5, 6 are used
separately for handling a dry substrate and for handling a wet substrate.
Each of the cleaning devices 7a, 7b, 8a and 8b may be of any type. For
exanpl e, the cleaning devices 7a, 7b at the side 10 of the polishing
sections l§ec#?oﬁée Qf aptype that wi pes both surfaces of a sem conductor
wafer with rollers %aV|ng sponges, and the cleaning devices 8a, 8b at the

side of the casseiles Amrsi a%aroeevqf o type ¢ hat. hol ds,an gdge Qf-a the

sem conductor wafer and Trotates the sem conductor wafér in a horizont al

pl ane “h'|§eﬁ§c§ﬂ89k¥bngéfﬁkeaahagakéqaigp59e5h§n5§ﬁbﬁ09 6L Of i ¥Rf €fat The
| atter also has a function as a drier for centrifugally dehydrating and

drying a seahgorduet ok raafsdler dhiec €6 8aNI Y cHB & ¥he rAyerGAMPRETOEEE A
primary cl eani ng process of the sem conductor wafer, and the cleaning

devi ceg 8as, 8p. camh perd pridsarseeandariymetltcanhrgt20 peoeessnafl delieces 5,

sem conductor wafer after the primary cleaning process. Next, the

abovepol i shiang seed isepairaitid v0ese hiabed ing detgidubstftdie Andfox Nendl Cal

cross-sectional view show ng an essential part of the polishing section |la

shown in FhGuet. sAbshoaghk.only 25 the polishing section la will be described

bel ow, the followi ng description can be applied to the polishing section

| b. As shown in FaGh 2f the pbhtishiaglsectédn’da Bonptd sesl &b palyi bhi 0§

tabl e 11 having a polishing pad 10 attached to an upper 11 Il JUL2006

surface thergofyPa- t dpn ieagdia, fhef 6Lehpiopndgedlcesi Condictadr theas e@eW as

a workpi ece to be polished by vacuum suction and pressm%h t he sem conduct or
a

waf er W agaﬁng@etwbm}%%.%@»tﬂa%m@ 13, tl po1a s a tvpe t wipes both

surfaces cf a semiconductor wafer with rollers having sponges,
and the cleaning devices 8a, 8b at the side of the cassettes Za,
2b are cof a type that holds an edge of a semiconductor wafer and
rotates the semiconductor wafer in a horizontal plane while
15 supplying a cleaning liquid to the semiconductor wafer. The
latteralsohasafunctionasadrier forcentrifugallydehydrating
and drying a semiconductor wafer. The cleaning devices 7a, 7b
canperformaprimary cleaningprocess of the semiconductor wafer,
and the cleaning devices 8a, 8b can perform a secondary cleaning
20 process of the semiconductor wafer after the primary cleaning
process.
Next, theabovepolishingsectionwillbedescribedindetail.
FIG. 2 is a vertical cross-secticnal 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 polishing section 1b.
As shown in FIG. 2, the polishing section la comprises a

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

11



the sem conductor wafer W and a dressing unit 13 for dressing 5 thenJULzmm
polishing pad 10 on the polishing table 11. The polishing table 11 i's
coupled to a notor (not shown) disposed below the polishing table 11
through a table shaft Ila, and hence the polishing table 11 is rotatable
about the table shaft lie in a direction indicated by the arrow Cin FIG

2. A surface,oheLhe 10080l i s g0 A3 101001 She, pald shing o ableLlagetyes as

a polishing surface his ought 1 nto sliding contact w

sen conduct @k e Waf 8 W¥ Ay fe MORKRI L6681 OhRE ééﬂ@ﬂsuyﬁﬁkﬁﬂ§ngkgg§59ﬁg
pol i shing pads are conmercially avail abl e. or exanple, some of these are

SUBASOO, | €n3000si @dkhiudot (kR0 29BA4RR {havpohayen ngl ikl e mant get usgd by

Rodel Inc., and Surf in xxx-5 and Surf in 000 nanufactured by Fujim Inc.

SUBA8B0O, Sthki BeXx¥ohduandrSuafer W00z 6 nieamven Jraby i1es fogoapesedngf
fi bers bound together by urethane resin, and 1CG 1000 is made of hard

pol yur et hanaef pami 6aiingl palayergn .tiolpalrietthiang 2 feoam.i sTher pysisndnbas a

| arge nunber of fine recesses or holes formed in a surface thereof.

Apol i shi ngthbgqei disuppktyupazzl €old andoa waber shuppl ydhepoked béiawethe

di sposed above the polishing table 11. The polishing liquid supply nozzle
15 suppl i epopuséingt drakdre al themrcagh| aqtath lentsthaZ3 thes podndhhagcsuthace 10
on the polishing table 11. The water supply nozzle 16 supplies a dressing
liquid (e.golivatiog) thble Uselsnretabslhhy dmot tiee gk shisig Surlflacénid on
the polishing table 11. The polishing table 11 is surrounded by a frame 17
12 11 JUL 2o@ectderr éeevericAg Prelpolamtivhg Fnghld-ahd Matserfagitdod the 17a

is fornmed in_a lower portion of the frane. The top ring unit 12 conprises a
rot at alid e @Gﬂﬁépﬂn§h€§@ 10 on the polishing table 11 servés as a polishing

surfacewhich isbrought into slidingcontact with a semiconductor
wafer W as a workpiece to be polished.
Various kinds cfpolishingpads are commerciallyavailable.
For example, some of these are SUBASQOO, IC-10C0, and
15 IC-1000/SUBR400 (two-layer cloth) manufactured by Rodel Inc.,
and Surfin xxx-5 and Surfin 000 manufactured by Fujimi Inc.
SURA8B(00, Surfin xxx-5, and Surfin 000 are non-woven fabrics
composed of fibers bound together by urethane resin, and IC-1000
is made of hard polyurethane foam (single layer). Polyurethane
20 foam is porous and has a large number of fine recesses or holes
formed in a surface thereof.
Apolishingliquidsupplynczzlelbandawater supplynozzle
loaredisposedabovethepolishingtablell. Thepolishingliquid
supply nozzle 15 supplies pure water c¢r a chemical ligquid onto
25 the polishing surface 10 on the pclishing table 11. The water
supply nozzle 16 supplies a dressing liguid (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



20, a top ring head 21 coupled to an upper end of the support 5 Shahtﬂ&%ﬂﬁ?
top ring shaft 22 extending dowwardly froma free end of the top ring head
21, and a substantially disk-like top ring 23 connected to a | ower end of
the top ring shaft 22. Wien the top ring head 21 is angularly noved by the
rotation of the support shaft 20, the top ring 23 is noved horizontally.

Thus, 10 the,t 9&55@9&% £RD E?@Jhm@m%%qg%ﬁdd %%m%eegbeaﬂasge%u&%@nqs a

pol i shing position on the polishing s e 10, as indicated y the arrow A

in FIG 1.fgg&k@pqm‘%hqdwg}:?dgkfg%id%(gﬂgﬂf¥gméhrough the top ring shaft
22 to a notor (not shown) and a I|ifting/lowering cylinder (not shown)

provided in the %R tbRgriRghead:t 2z &dhided he R NG 23phstekhigal |y
novable and is rotatable about the top ring shaft 22, as indicated by the

arrows D, 2E,ia Ebg ringTheasenicendpctar twakar ubte Beapelti shedsupport
attracted to and held on the |l ower surface of the top ring 23 by vacuum

suctiore Whh ftthe nabavecpeehaqi st t tde daendingy 23 w2haaall priess Ghéree

sem conductor wafer Wheld on the | ower surface thereof against the
pol i shing sutf acetit® uoderimgdesad ed praessur eubwhtiahe ikailng diegkatiede The
dressing unit 13 serves to regenerate the polishing surface 10 that has
been det erronat 2d dynmepoddsin rglpwecessd cRFhEhEogressg nghaifi 2213 Wsen

di sposed at an opposite side of top ring unit 12 with respect to a center of
pol i shing thbl Ecplrifbehedressi hy amgulakly awvwed byt Hdcalore ttigm cifngheni t
12, conprises a rotatable support shaft 30, a dresser head 31 coupled to an
13 11 JUL2066regér seadtof Ot Hehs ispor i nghaPtl Bmoveedhesd@ondiadflty -32TBXBendi ng
downwardly froma free end of the dresser head 31, a dresser 33 coupled to
a | owek0 en@hef toRe Tdrds<er CehaPe 32CiRKACAa@FebsitNgen the pusher 14 and

a pelishing position on the polishing surface 10, as indicated

by the arrow A in FIG. 1. Further, the top ring 23 is ccupled

through the top ring shaft 22 to a motor (not shown) and a

lifting/lowering cylinder (not shown) prcvided in the top ring

15 head 21, so that the top ring 23 is vertically movable and is

rotatable about the top ring shaft 22, as indicated by the arrows

D, E in FIG. 2. The semicconductor wafer W to be polished is

attracted to and held on the lower surface of the tep ring 23

by vacuum suction. With the above mechanisms, the top ring 23

20 can press the semiconductcor wafer W held on the lower surface

thereof against the polishing surface 10 under a desired pressure
while being rctated.

The dressing unit 13 serves to regenerate the polishing

surface 10 that has been detericorated by a pelishing 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



menber 34 attached to a | ower surface of the dresser 33. Wien 5 the dresser
head 31 is angularly noved by the rotation of the support shaft 30,'&$$ 2000
dresser 33 is noved horizontally, and thus can be reciprocated between a
dressing position on the polishing surface 10 and a standby position

| ocated outwardly of the polishing table 11, as indicated by the arrow B in

FIG 1. 105G, 3nbsSod sehemmis viewshaw ng %Pgs%gisg&m U bx12na9h 4t he

pol i shing section shown in Fl 2 together wt passage

arr angenenyo @t 16 rdoliSaar VEE tdiedlo CRAESu886EROMAEaqVE BW ShowW gt he top
ring 23 of the top ring unit 12 shown in FIG 3. As shown in FIGS. 3 and 4,

the top riRpgugddss teornested dratorthge tOps4dag shafd 22 tIHDPUgk 2 senAkver sal
joint 40. The top ring shaft 22 is coupled to a top ring air cylinder 111

fixed to kkenleepu agtrheadd2ko. aThewtepPsiit Pgc@30 £OMME | Bass S5 WIS! afthieal | y
di sk-1i ke top ring body 42 coupled to the Ilower end of the top ring shaft

22, andst heheebaierefe rr hrgdd 3 1diispasect lan 13N mawieer b0 teier cwerient i@ tpertion
of the top ring body 42. The top ring body 42 is made of a material having
hi gh strengtpppand shgifdi1y, tisudheasenedalisomogedampcszolhell el amethuisng 43
is made of highly rigid synthetic resin, ceramcs, or the like. The top
ring air cyknnderreklilpriacatimhbetee ethoa alpmresiow posds iad) astidre p20ishioggh a
regul ator Rl. The pressure adjuster 120 serves to adjust a pressure by
suppl yi ng aupressuri Zeand| ai dtauctby agopressur lpedtair dFutorazdconpfessed air
source or developing a vacuumw th a punp or the |like. The pressure
adj uster 129ldahitg |table U1, Z2o06 nathartedwi theorassery eBoint KeGpréssuri zed
air or_ the like supplied to the top ring air cylinder 111 with the
regul at®r R . Théiop3 ditngaSFhefpitade’ 1EM s&PVaRS tthe top Kilng skaft 122 to
nmove vertically,
of t%e polishing section shown in FIG. 2 together with a fluid
rassage arrangement, and FIG. 4 is a vertical cross-sectional
view showing the top ring 23 of the top ring unit i2 shown in
FIG. 3. As shown in FIGS. 3 and 4, the tcp ring 23 is connected
15 to the top ring shaft 22 through a universal joint 40. The top
ring shaft 22 is coupled tc a tep ring air cylinder 111 fixed
tc the topringhead2l. The topring 23 comprises a substantially
disk-like top ring body 42 coupled to the lower end of the top
ring shaft 22, and the retainer ring 43 disposed on an outer
20 circumferential porticon of the top ring body 42. The top ring
body 42 is made of a material having high strength and rigidity,
such as metal or ceramics. The retalner ring 43 is made 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 regulater R1. 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



so that the whole top ring 23 is lifted or lowered and the retainer 5 rin

43 nmounted on the top ring body 42 is pressed against the poIishind‘HHbF&m
11 under a predeterm ned pressing force. The top ring shaft 22 is coupled to
a rotary sleeve 112 by a key (not shown) . The rotary sleeve 112 has a
timng pulley 113 disposed on an outer circunferential portion thereof. A
top 10 rin

(7 ho B SRR 8 R LR R R R v

i 114 i m A I

oS, oL A, LT i b T, IS el o MIER O (ORLDG,
ot o0 Lovehgu i Sas,ci e Al Lk e et g b iciny o
L G g

rotatably support et _ wn) . shown in
ring bogy 42,¢00BRrhs88:84NONSHRY +A0 A28 d g A oy birpdelvagsshsghape, an

annul ar pressurizing-sheet support” 42b Titted in a cylindrical portion of

the housi ngo43anh;nand o8N cannuh@iesead #ﬁ%ﬁéﬂéﬂnﬁ%éd‘t&r_@é‘s% eforce.
circunferential edge of an upper surface of the housing 42a. The retainer
ring 43 is fixednkotapl eway endref 2bhesheyspned4ea af rbhartopieng body 25
42 and has a lower portion projecting radially inwardly. The top ring shaft
22 i s di sppyed ppynamdity sabwhihe cené redtapprstlieetreofl 12hea Bausiing d2pudlet/he
top ring body 42. The top ring body 42 and the top ring shaft 22 are
coupl ed toleacti spbesdtdr enghitlsr kh rdUhZ@eertthe Jupcyeisal therew £ 40.A Thp
uni versal joint 40 has a spherical bearing nmechanismfor allowing the top
ring bddy 42ngndothe top isi hixshafe 2R tteomhe itd heddriltlh respéte tboeach
other, and a rotation

timing pulley 113 is connected to a timing puliey 116 mounted

on the top ring motor 114 through a timing belt 115. Therefore,
when the top ring motor 114 is energized, the rotary sleeve 112
and the top ring shaft 22 are rotated together with each other
15 through the timing pulley 116, the timing belt 115, and the timing
pulley 113, thus rotating the top ring 23. The top ring head
21 is supportedbythe support shaft 20whichisrotatably supported
by a frame (nct shown).
As shown in FIG. 4, the top ring body 42 comprises a housing
20 42ahavingacylinder-vessel shape, an annular pressurizing-sheet
support 42b fitted in a cylindrical portion ¢of the housing 42a,
and an annular seal 42c fitted into an cuter 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 porticon prejecting 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



transmtting nmechanismfor transmtting the rotation of the top 5 riﬂ%ui@ﬁ&i
22 to the top ring body 42. The spherical bearing nechanismand the
rotation transmtting nechanismtransnmt a pressing force and a rotating
force fromthe top ring shaft 22 to the top ring body 42 while allow ng the
top ring body 42 and the top ring shaft 22 to be tilted with respect to

each ot her +n20yFhgesRAGI i §ahtbear i ng, RENFRISNICIRRAESES 13a HeMcsphen i-gal
concave recess 22a defined centrally in the |lower surface of the top ring

shaft 22, aehenirgphecheali saoneavel 1686es§ 424 wdef irned neapt 1aldyg ithd hepupper
surface of the top ring body 42, and a bearing ball 52 nmade of a highly

hard mat er irdh gssledf B8 2aeredntas t2o vainch Faspeposet Het verart hevdemcsphiebncal
concave recesses 22a and 42d. As shown in FIG 4, a connecting bolt 47 is
attached teatlsnittapng ngchady s#2fon ttenamiciininy tdfe rthéatapnroagishabe 22,
and a coil spring 48 is interposed between the connecting bolt 47 and a
spring ¥ et @iiner s tprldvitded hen tidpe rtiow biowy <iFaft TRe@ 2Rhewith lt hiesring
structure, the top ring body 42 is held tiltably wth respect to the top

ri ng shaft meg2ha@istherst Hdre hantht 1dre formsmbit ingnsatcbanhgnnéchaningsm a
conprises engage pins 49 fixed to the top ring body 42 in the vicinity of
the top ri pgestrdaig Zprcgnandngayetables Doece of e he thwe tropR5heifg2ghaf t
22. Since each of the engage pins 49 is novable in each of the en%?ge hol es
22c, even WRehlEh&OPoPIRY i body 4P ile atilprénd the eppage piivnd apadhel d
in engagenent with the engage_ _holes 22c while a contact point is displaced,

so t hat théhFoF§Piﬁénﬂ65bgf J29 10 206 tloreflie idth R RS Hh§askartnes - s

reliably transmtted to the _top ring body 42 through the rotation .

{ranomti ng mecHbn SHIeThEat 6 71 1" BOGY 753 SHndOThE: FEE @ REPLFFRG= A5 have a

Space concave recess 22a defined centrally in the lower surface of the
top ring shaft 22, a hemispherical concave recess 42d defined
centrally in the upper surface of the top ring body 42, and a
bearing ball 52 made of a highly hard material such as ceramics

15 and interposed between the hemispherical concave recesses 22a
and 42d. As shown in FIG. 4, a connecting bolt 47 is attached
to the top ring body 42 in the vicinity of the top ring shaft
22, and a coll spring 48 is interposed between the connecting
bolt 47 and a spring retainer 22b provided on the top ring shaft

20 22. With this structure, the top ring body 42 is held tiltably
with respect to the top ring shaft 22.

On the other hand, the rotation transmitting mechanism
comprisesengagepins49 fixedtothetopringbody42inthevicinity
of the top ring shaft 22, and engage holes 22c formed in the top

25 ring shaft 22. Since each of the engage pins 42 is movable in
each of the engage holes 22¢, even when the top ring body 42 is

tilted, the engage pins 49 are held in engagement with the engage

holes 22cwhile a contact point is displaced, sc that the rotating
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defined therein, which acconmodates therein an elastic pad 60 5 whighi S,
brought into close contact wwth the sem conductor wafer Wheld by the top
ring 23, an annular holder ring 61, and a substantially disk-shaped
chucking plate (vertically novable nenber) 62 which is vertically novabl e
in the space forned in the top ring body 42. The elastic pad 60 has an

outer 10 cibeUffeenential tper£i0g i eh 15 ;& armadirdel weem dfie: thel der thieng
61 and the chucking plate 62 fixed to the | ower end of the holder ring 61,

and cover s tbhe rigwebosyr hacenebuyhRetgbueki Bgiphateabdmi tThus, ndcPRAISH e
chanmber 70 is fornmed between the elastic pad 60 and the chucking plate 62.

The el astic pad @@ sopBeen®bRILaor Hhberhdad g xcelignt st i ead Bpand
durability such as ethyl ene propyl ene rubber (EPDM, pol yurethane rubber,

silicone rukFahed @hetROpr,ene iichbbeiontidd athisC kihrg ilmize: €2 akas capaepeni ng
62a defined centrally therein. The opening 62a communicates with a fluid

passage5 80 whd@hc Osrdgidig: anttbbel o e canmectowi tanth¢ edidmdwartht safer
connected to the pressure adjuster 120 through a regul ator R2 provi ded on
the fluid passdge B0.tiSpectidhi eahby 23t hanpreessurae dheinber 7Ongf 61 prednbetween
the elastic pad 60 and the chucking plate 62 is connected to the pressure
adj ust er 120btsheoigh ltihe diegud stagre dR2-REClpiroy | peat en (vhetfitaldypassahée80.
The elastic pad 60 has a central hole 60a having a | arge dianeter (e.g., a
di amet er ofuet@emt) €3t wha chodist iverf tdorrldspondiang et a1t héeoperiosg f62aedAin
pressurizing sheet 63 conprising an elastic nenbrane is 17 Il JUL 2000
provi ded béfgeehoPhd g depdyi n{gﬁ 61 dft tRéaedpcrimetbsdy Bas amecrdgs
portion of the pressurizing sheet 63 is clanped b% t he pressuri zi ng-sheet
suppor t0 426 &t @ dised nitd aheoF bwep vHih§adé pfamped between the holder Fing

61 and the chucking plate 62 fixed to the lower end of the holder
ring 61, and ccvers the lower surface of the chucking plate 62.
Thus, a pressure chamber 70 is formed between the elastic pad
60 and the chucking plate 62. The elastic pad 6C is made of a
15 rubbker having excellent strength and durability such as ethylene
propylene rubber (EPDIM), polyurethane rubber, silicone rubber,
0Or neoprene rubber.
The chucking plate 62 has an opening 62Z2a defined centrally
therein. The opening 62a communicates with a fluid passage 80
20 comprising a tube, a connector, and the like, and is connected
to the pressure adjuster 120 through a regulator R2 provided on
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 providedon the fluidpassage 80. Theelasticpad 60 has a central
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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the top ring body 42, and other edge portion of the pressurizing 5 sheet 63
i s clanped between an upper portion 6la of the holder ring 61 and allstépgp¥r
61b. The top ring body 42, the chucking plate 62, the holder ring 61, and
the pressurizing sheet 63 define a pressure chanber 71 in the top ring body
42. As shown in FIG 4, a fluid passage 81 conprising a tube, a connector,

ond LR 10, LikE cormuplcates,l Lh e Digseune chagbe (Th and L, pigseure
ppv1 o0 oheENEaLLULS: pRspase BL cThe fLosaul ¢, Rhod SaieTgerel e
uober, (EPDY ., BOLUSUAING TEpfubbey, Il PDGE alPsqprns Lyober.
o medbet Wl E PR b Eoe: St whl Hihg: bl Piaet Son A SEreluP PR hedaPae oo

and the, re ﬁ%@%rgéi hg é@am}?gg tﬁ%@&?”&é%%%ﬂ%r{@&%%fr tAg 1,809 the

chucki ng plate 62 can verti cal e nove respec the top ring body

42 and thw@t @ﬁ”gﬁdr%”&tcﬁﬁiéf‘ gt | Oﬁtﬂen_@ao%a@&%@- pbRg $00PRRE @ﬂﬁgﬁ{uyugt he

hol der ring 61 has a plurality of projections 61c¢c projecting radi

outwardly Lrametée @Ukelo Lhd£¥aher &Nt izl €498 ier8aflzi rdps NBER dN8efine
projections 61c engage an upper surface of aradially inwardly projecting
portion of stheesetakneiaribég 73 nar eWw@mnd ndeverent . ofnd hevsanmpeanents such
as the above holder ring 61 is restricted to a predeterm ned position. 18 |
| JU L 200Q,la theicapeswheeestiheoppesstinbzengubBeet 63nhéchBde ahdadhe

el astic nenber such as a rubber, if the pressurizing sheet 63 is clanped
bet weelD t h@ iket @dmennitaged Jvismdthbeotopsuiaghatyer 71, and the pressure

chamber 71 is connected to the pressure adjuster 120 through a
regulator R3 previded on the fluid passage 81. The pressurizing
sheet 63 is made of a rubber having excellent strength and
durakbility suchasethylenepropylene rubber (EPDM), polyurethane

15 rubber, silicone rubber, or neoprene rubber, or made of a
reinforced rubber ccontaining fibers, very thin stainless {e.qg.,
having a thickness of 0.2 mm), or the like.

Sinceasmallgapis formedbetweentheoutercircumferential

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 & floating manner. The stopper €1lb 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 compcnents such as the above holder ring 61 is

restricted to a predetermined position.
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42, then the pressurizing sheet 63 as an elastic nmenber is 5 elastiCﬂllﬁz((
def orned. Consequently, a desired horizontal plane cannot be nmainta Hed 8%
the lower surface of the retainer ring 43. Therefore, in order to prevent
such a problemfromoccurring, the pressurizing-sheet support 42b is

provi ded as a separate nenber in the present enbodinent, so that the

i zi h 63_i I b he h i . of [
Body 42 and the 1Bt EOSuPP SR ng SheatP S B3Py 420 P OTRE Pt APt Mg #35 may”
vertically Re nn%gggglmﬁthl&§§pect t% %Q& tQ E'ng bod%u42,. ar %% rg ai ner
ring 43 nay R&ve "SRG Gt A5aB E5PBei EFeE§88 MAdEFEFAENERY 8F t he
t [ b I h , t i,z t,63 i
necessari 19 FAGTEEN ThE Hotve Mrdaten »oing ibdeure ShaToar 70 B0 RESH ¢ he

chucking plyate tqgerf‘”gheth%%e%ls%‘crtiizatn‘%a%feoet apd g?_e ag]r sﬁ#@ighﬁgggﬁgrqa

posi ti oned “above he ¢ Ki'ng pl are supplie a pressurize

pr oducen |5 CRC SPacsur e eRasner & 70 TR h Bogn e T i dpict gt DAY 51

conmuni cat 'c%gmro%s%%cﬁia‘i%ltﬁi%ﬁhohh%grﬁiéé'fes&f‘@é@@r Qe rEhai %P&ghpa"%

as shown in FIG 3, the pressures of t pressurized fluids supplied to the

reSpeCt!Ve4@[95§Hé%e?B%QPeﬁ§o%éeZQxJ%ﬂe@@ﬂt@%c%ﬂiB%b%QeQNﬁ&ﬂﬁoEEQQE%BBES R2,
R3 provided on the f |uidpassages 80, 81 conmuni cating respectively with

the pressukge QHAHRIS Ahg-hedUfuppdri SaP9SSE bheot 0abAdgpenderphy s¢antrol
the pressures in the pressure chanbers 70, 71, or independently 191 | J UL

2006 produgeni-ke ahMmsPReEsenkr 8856E EmOht Y MU RLIENkHQ RIRVSSUrL ngBaaber s
70, 71. The chucking plate 62 has an inner attraction section 64
10 63 is ciamped between the housing 42a of the top ring boedy 42
and the pressurizing-sheet support 42b. The retainer ring 43
may vertically be movable with respect to the top ring body 42,
or the retainer ring 43 may have a structure capable of being
pressed independently of the top ring body 42. 1In such cases,
15 the pressurizing sheet 63 is not necessarily fixed in the above
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, 81l communicatingrespectivelywiththepressure

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

the pressures in the pressure chambers 70, 71, or independently

1%



and an outer attraction section 65 which project dowmwardly and 5 are
di sposed outwardly of the opening 62a. The inner attraction section 847 a0y
conmruni cation hole 64a defined therein which conmmunicates with a fluid
passage 82 conprising a tube, a connector, and the like. The inner
attraction section 64 is connected to the pressure adjuster 120 through a
regul at or %ﬁ 0 on.the 10 f.luid passage 82. As with the inner

S

i d
attraction Qéﬁg%% gg? fﬁgms U Cat Tttt on §8ctifon'B5 ﬁ%stgecéﬁﬁﬁﬁ%ﬁﬁion

hol e 65a def,ined _t ei n, whi ch conmuni cates with a fluid passage 83
conpri sing %éﬁ%l%frf?toﬂ%éctor, and the like. The outer attraction section

O aco oo o 1 ISR B elal L s ALt i

provi ded on the f passa he pressure a ve

negative prae;ﬁ?%eoheggpgg%ﬁgggieﬁ é&g%f&msnm%hogmﬂe&%sd%%apég%%& he

attraction sections r thereby attracting the sem conductor wafer

Wto the atatféi%tiisgg <SRCLLPNSr 1690 BPh B @SL] g HIBEL S Tﬁ%cﬁxﬁﬁgra%cﬁnﬁ?t S

or backing filns 20 are attached to the | ower surfaces o attraction

Sections 64 ¢ I@FRAA IV &odhmSa ddtdlod he & tq@He%lnﬁﬁPtﬂr@lsei%wﬁ%h

attract and hold the sem conductor wafer Wsoftly. The seal 42c of the top

ring body 4Zhas, AL €20k RE d £ owi dpabassad® 8dmesi aNngrnuhige, araues «efi ned
in a lower surface thereof. 25 The cleaning liquid passage 91 comuni cat es

with a fluighdagsage @4 Makurahktyof t £95PUSH Caé & ONCHOE £5i 92 Bxi@nted rem t he
cleaning |liquid passage 91 of the seal 42c and pass through the housing

42a and t hecHy egsukiuziengdsheet rsUppatr oddh a Thegcoanahircapirorr 2@ dldn Hid
2006 hol es 92 conmunicate with a small gap between the outer
ci rcunterentliwld surface 6L .t hesetiostt ithepadned andrtheivataéneionréhg 4 A
cleaning liquid (e.g., pure water) is supplied through
outer attraction section 65 has a communication hole 65a defined
therein which communicates with a fluid passage 83 ceomprising
a tube, a connector, and the like. The outer attraction section
65 is connected to the pressure adjuster 120 through a regulator
15 RS previded on the fluid passage 83. The pressure adjuster 120
develcps a negative pressure in open ends of the communication
holes 64a, 65a of the attraction sections 64, 65, for thereby
attracting the semiconductor wafer W to the attraction sections
64, 65. Elastic sheets such as rubber sheets or backing films
20 are attached to the lower surfaces of the attractiocn sections
64, ©5, respectively, so that the attracticon sections 64, €5
attract and hold the semiconductor wafer W softly.
The seal 42¢ of the top ring body 42 has a cleaning liquid
passage 91 as an annular groovedefined in a lower surface thereof.
25 The cleaning liquid passage 91 communicates with a fluid passage
84. Apluralitycfcommunicationholes 22 extend fromthecleaning

liquid passage 91 of the seal 42¢ and pass through the housing

42a and the pressurizing-sheet support 42b. The communication

20



the cleaning liquid passage 91 to the gap. S Operation of the poli ShilPﬂ+L200;
appar atus having such a structure wll be described below First, the |rs{
transfer robot 4a takes a sem conductor wafer Wfromthe cassette 2a or 2b,
and the reversing device 5 or 6 reverses the sem conductor wafer W
Thereafter, the second transfer robot 4b transfers and places the 10

sem conducthor waf e VX?%@HEQ&BUS@{W ;% &qai?i)sg%;; ?nétfd%ig%t . 0P roiu %Srhead

21 of the toopleri‘ ng “uni i $ angu noved Fing to a

posi tion abcoz'ﬁ/ %n,ﬁlgleelg#ﬁi?ﬁerél ésgtfrlfic% 05f it%eae;fgrsttii%a'{aﬁlﬁr Q?isa'}rrzcsctkgeor}aelta\ﬁin%\@

showi ng the''s shi hg ‘appar at'us at S shown'in FIG

5 15 thecﬁﬁﬁgg_lélp‘gqg@gﬁ el’f%@i’é Q%%g ﬂe‘llﬁa\f'g!r‘?'lé §1é¥ﬁﬂleﬁaéﬂr36 vabl e

by an air r or the [i waf er i"de i Spose on an outer

circunferential -portion of the guide gtgget34ghea?gp_a push stage 143 which
i s disposed above the guidée stage 14% and 1s verfically novable

i ndependently of dhe- o deo8tags,dfilsh i a%ﬁa‘f‘@f:ﬁ%h%‘ﬂi dden hag @ dg-st ep
structure having an upper step 144 and a 1ower step 145. The upper step 144

of the waf gfi QULHQeskA? RINBSOWO access, the #iover teuhbace pdheanetaisner
ring 43 of the top ring 23, and the | ower step 145 serves to centrally

align and hokgnt Bengeat 60NAURLOf £ ineheheWa A dtaRer a 4460 Y, 04n@Uhdirky 2% ithe
retainer ring 43 is formed upwardly of the upper step 144, and a taper 147

for gui di ngidhecsemcgorsduetrer swaf ene W ési ¢ ondedt o vpwar et ya of THee d0weir st ep
145. The sem conductor wafer Wis placed on the |ower step 145 of the wafer
gui de 142 ithesude@r?2l ItdanHiie200®Isitat ellt hatr aneef esem contlugtlarcamaf etheW i s

centrally aligned by the taper 147 of the wafer guide 142. In the state

shown 18 FlsGnigondecpressafer chamber e ipusher 14. In this state, the

top ring head 21 of the top ring unit 12 is angularly moved to

bring the top ring 23 to a position above the pusher 14.

FIG. 51is a vertical cross-sectiocnal view showing the state

of the pelishing apparatus at this time. As shown in FIG. 5,

15 the pusher 14 comprises a guide stage 141 which is vertically

movable by an air cylinder or the like, a wafer guide 142 disposed

on an outer circumferential portion of the guide stage 141, and

a push stage 143 which is disposed above the guide stage 141 and

is vertically movable independently of the guide stage 141. The

20 wafer guide 142 has a two-step structure having an upper step

144 and a lower step 145. The upper step 144 of the wafer guide

142 serves to access the lower surface of the retainer ring 43

of the top ring 23, and the lower step 145 serves to centrally

align and hold the semiconductor wafer W. A taper 146 for guiding

25 the retainer ring 43 is formed upwardliy of the upper step 144,

and a taper 147 for guiding the semiconductor wafer W is formed

upwardly of the lower step 1452. The semiconductor wafer W is

placed on the lower step 145 of the wafer guide 142 in such a

21



the top ring 23 is connected to the pressure adjuster 120 through 5 JIE;20<
fluid passage 81, so that a negative pressure is developed in the prb (rdle
chanber 71. Therefore, as shown in FIG 5, the chucking plate 62 is
positioned upwardly with respect to the retainer ring 43, and hence the
sem conductor wafer Wcan be attracted reliably as described later. 10

Next, as shound PnElGnd dieoile sl age L4t f (L0, Rusher s 1d.hs, yoved

upwardly to guide the retainer ring 43 onto the upper p e waf er

gui de 142 by {he itapeyr 146 ofathe yafer | guide 142, Wien the upper step 144
of the wafer guide 142 is brought into contact with the | ower surface of

the retainer ringplsn43schpe HH%ﬁdiHDF?@?nS, ofhd R U d8 S1age b1l $n

finished. In this state, as shown in FIG 7, the push stage 143 of the

pusher 14 s mpygd- iHyvand y c%ﬂé@tdzcﬁt@aﬁﬁ@’p&e%%hfr@cgd?ﬁstB@ 1 5@ Fheenduct or
waf er Wwhi ch has been placed on the |ower step 145 of the wafer guide 142,

and brisng the semicopddehet WAl efo26nd¥ Nt Lltase At Wit Jehe 18kast i C
pad 60 of the top ring 23. The comruni cation hol es 64a, 65a of the
attractionigechieopsebduretohatiee cONNECtRR taXdite pesiuka adj ust ers,120e
through the fluid passages 82, 83, and the sem conductor wafer Wis
attracted thudkied @iEtswd acespadithenadtnaedtdhysectthones6éct6%5obyhe
sucking 25 action of the comrunication holes 64a, 65a. If the chucking

pl ate 62 prejtedtrsrdowngard,y dndmdehes tlet asereicondgcid8rand felmeW can be

sem conductor wafer Wis attracted at a displaced position when the

sem conducedrt naafterd Weilsl alrlansferdesir 22d 1atas. 2006 t hen t he semi conduct or
wafer Wtends to be caught by the retainer ring 43 when the chucking plate
62 is hdved upwal#sE i asFIseguERE - fwithensuifes leuisildg ehelserieoaduct or

wafer Wto be dropped off ) , ‘
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. When the upper step 144 of the wafer guide 142 is
brought into contact with the lower surface of the retainer ring
15 43, the upward movement of the guide stage 141 is finished.
In this state, as shown in FIG. 7, the push stage 143 of
the pusher 14 is moved upwardly £o hold a pattern surface of the
semiconductor wafer W which has been placed on the lower step
145 of the wafer guide 142, and bring the semiconductor wafer
20 W into close contact with the elastic pad 60 of the top ring 23.
The communication holes 64a, 65a of the attraction sections 64,
65 are connected to the pressure adjuster 120 through the fluid
passages 82, 83, and the semiconducter wafer W is attracted to
the lower surfaces of the attraction sections 64, 65 by a sucking
25 action of the communication holes 64a, 65a.
1f the chucking plate 62 projects downwardly from the
retainer ring 43 and the semiconductor wafer W is attracted at

adisplacedpositionwhen the semiconducteor wafer Wis transferred,

22



and damaged. In the present enbodinment, since the negative 5 pressurg ji§ sp06
devel oped in the pressure chanber 71 in the top ring 23 so as to position
the chucking plate 62 upwardly with respect to the retainer ring 43 in
advance, the sem conductor wafer W is transferred while the outer
circunferential portion thereof is guided by the retainer ring 43.

Th f , ; ; ¢ . |
5 e thd DR F SRS S50 ST IS d0 oAU B Bl kRt o
sem conductor, y\gs ¢f o \WiCAPH R KRLE %tteéjeﬁri%rﬁ‘lé)@éé‘ﬂp%?@@?cekfg%fsu%%q%%mged_

When the attraction of the sem conductor wafer Wis conp t he pusher

14 i s noved qouwardly, caAdi £ §eHOR hliRGnRRe Zlwh er bp HIPXEd ANGM BTpE
horizontally to a position above the polishing surface 10 while "attracting

the sem conguctpimad @ Wn ThpeOWh@kentl rGdEmetd al s edoe efet BRgative
sem conductor wafer Wis held by the retainer ring 43 so that the

sem consucgqresmﬁ%r iW hsvabbpdisiwdgedpreketrEheéh4@Pe £ i 19 23t hdheod @R Ng
23 is noved downwardly while 20 being rotated to press the sem conductor
waf er Waga@inst dde o polsishiongtsurdiacek by ofl dtee ceotptd h@l pobi ehirkg plealtl e
11. Specifically, during the polishing process, the sem conductor wafer W
is rel easedd rdra triee adtrtaractiiran Sedinl ansrabd e, 65 hearedniisorhilat con wafed ower
surface of the top ring 23. The top ring air 25 cylinder 111 coupled to the
top ring shaf tr22siferoper aheédet bthpresser tdier qeifa mert ¥a hpAd farkedetrectthe
| ower end of the top ring 23 against the polishing surface 10 of the
pol i shi ng tiabbeidtedurdénhe nepaeder erimnéd . preksiagofor cdie bemilicsdsicae, a
pressurized 23 | | JUL 2006 fluid having a predeterm ned pressure is
suppl i &8 t 'afiee Pr éssuee CakdEnbdry the rEEpabyrpreBgi hY IRn ddF congldngr
waf er Wagai nst the polishing surface of the polishing table 11. At this
tinme, 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 meved downwardly, and the top ring head 21 is
15 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 W is not dislodged
from the top ring 23. The top ring 23 is moved downwardly while
20 being rotated to press the semiconductor wafer W against the
polishing surface 10 of the rotating polishing table 11.
Specifically, during the polishing process, the semiconductor
wafer W is released from the attraction sections 64, 65, 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. 1In this state, a pressurized

23



a polishing liquid is supplied fromthe polishing liquid supply 5 no?gjq e
and the sem conductor wafer Wis polished in the presence of the poli'shing
i quid between the surf ace to be polished (i. e. , |lower surface) of the

sem conductor wafer Wand the polishing surface 10. FIG 4 shows the state
in which the sem conductor wafer Wis polished. 10 As descri bed above, the

pressi ng fp{ﬁ?jﬂ@%%éfiai?%s?%rtefg@ette%i AR r§E5F9¥|f§gﬁéﬁé}%Ht@o %gjfsrn%ﬁ%ol}ece

retai ner ring the ~polishing surface 1 e pres

appl i ed by Lhe ., pregsur rg} .rpr%lé%mnigeghté.os%H?cBESﬁ?zlﬂro? %%g?grﬁ 1q§goafnos1pr €ss

the sem conductor wafer séa ainst th ol'i shing surrace

appropr i at edr%’cf 3;%1‘&%?%& QRGN otfh’éhé%ff’&%‘}%g{rﬁ)ﬂﬂ ;lgt W aheR; s thgne

pressuri zed I's supplied to the pressure c er t he chucki ng

plate 62 is, | ‘et tl(iq]'%q'ldl@%’aé 5 D1E8 £k ihe pBieseRhqebodi Fefippihe.
pressurized fluid is supplied to the pressure chanber 71°through the fluid

passages8l,nd Hxse PESVEI £ NE s2Rithedehuekingr ot rtie B2 f4100m beith@ diddate
upwardly due to the force fromthe pressure chanber 70. Wen the polishing

process is df nihehpdl i a5isHMIGE Y BeGueed, tiideusuRRIsyt6fod PE1RERSUN Z£J,
fluid to the pressure chanber 70 is stopped, and the pressure in the
pressure chasber F0rfsceS ¢2l eas eteniiocdidudt oD Sphes T OF Hes StHe . pAccrididngl y,
the chucking plate 62 is noved downwardly and hence the | ower ends of the
attracti on secfaonsl ®4, F8% .arde shpawghhei at ot eont act i wh ttthd hemisemdarnduct or
wafer W The pressure in the pressure chanber 71 24 11 JUL2006 is rel eased
to the at nospheri€ psessurehed.the pressure chanber 71 is evacuated to
devel op a negative pressure therein. If the pressure chanber 71 is

mai nt allAed at a Myldgrasiqad abdven the pressing force applied by the top

ring air cylinder 111 to press the retainer ring 43 against the

polishing surface 10 and the pressing force applied by the

pressurized air supplied to the pressure chamber 70 to press the

semiconductor wafer W against the polishing surface 10 are

15 appropriatelyadjusted topolish the semiconductor waferW. 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 atmosphericpressure. 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



sem conductor wafer Wis strongly pressed against the polishing 5 suffage,
only in portions which are brought into contact with the attraction
sections 64, 65. The sem conductor wafer Wis attracted again to the | ower
surfaces of the attraction sections 64, 65. In this manner, since the
chucking plate 62 is noved downwardly when the polishing process is

finished, Ti'%%é?eé%%cgé‘d%gé_ %;t \éb%flp?fer\é/§g'}§§%hir%bb¥ ??Hsas‘i}reed Arbae

attraction” "sectrons 6 oprin i'S nove an over hanging

posi tion whyl g é@§c§§%80@9%\%w’t@faeﬁe¥\éft§v@?ﬁf@géﬁget&aé%iﬂOp 1 8923

As shown in FIG 9, the pressure chanber "717is connected to the pressure

15 adj ust eprd2@ il eughulche 7fl usdnpagsagne8lat 01 deMal QR A& 18aat it RHESSUre
in the pressure chanber 71, thus positioning the chucking plate 62 upwardly

Wi th respegkrtiediigdtelaiage i Nk é?t-roh;cyltyhb§es§b§t£gaiﬂﬂ§t e pond sB3 nigs
noved upwardly, and the top ring head 1 is noved angularly horizontally to

nmove the teprifisk@ 33110i2QoaH3esid vancabove Hile:usher oldongatt wiscishewn in
FIG 10. Next, as shown in FIG 11, the guide stage 141 of the pusher 14

is noved upwardlor it gekdeibhe redtai agr rimg 43ewhtentbetupperafest ep 144 of
the wafer guide 142 by the taper 146 of the wafer guide 142. The upward
novenent oktthecgwdegsiager 14t 1swét rdushied: &5 odhehe tadte: npierors sep 144 sof
the wafer guide 142 is brought into contact with the | ower surface of the
retai ner ricdg 43.. | int hhgssmategrassshoentihr EhGecki2g phetepédi ng B2vad
positioned at the center of the chucking plate 62 and the attraction
sections 28ownwaydl200begy, 6% apelishiect edrogasve presdgune sddjdust &hel20
through the fluid passages 80, 82 and 83, respectively, and the pressurized
fluid {@. gsSemd cmndugite Tof EBRpt €38 & 1diab lof PRiatriogerteh@opreattraction
sections 64, 65.

The top ring 23 is mcved to an overhanging position while
the semiconductor wafer W is attracted to the top ring 23. As
showninFIG. 9, thepressure chamber 7] isconnectedtothepressure

15 adjuster 120 through the fluid passage 81 to develop & 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 tcp 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 ontc the upper
step 144 of the wafer guide 142 by the taper 146 c¢f the wafer
guide 142. The upwardmovement 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, asshownin FIG. 12, theopening 62apositicned

at the center of the chuckingplate 62 and the attraction sections

25



water) is ejected downwardly fromthe opening 62a and the 5 attracti
sections 64, 65 at a pressure of 0.2 MPa, for exanple (water spout)
sem conductor wafer Wis released fromthe |ower surface of the elastic pad
60 by the ejection of the fluid. The sem conductor wafer Wis centrally
aligned by the taper 147 of the wafer guide 142 and is held by the | ower
step 145 of.t he i 4 e - i

pressuri zed6#’l u?%la?rsél\,gtfogﬁ%j%éjcfr%om méerhrtaér%segl a uesﬁ%ggnﬁgg@a%efqhneed
centrally i gﬂgﬁhg pl d - i 0 i :

Ther ef or e, ﬁ%%gyg?éssurﬁggg’f?%ﬁﬁﬁgéﬁﬂef%ggsg§H?%? ’tﬁ%afgﬁ%gﬂﬁﬁﬁéﬁ€'t‘% 15
el astic pads §0; @ngk the, sem CONGUCIOr Maliere Wal & heldl iy ¢loss, santagte with
each other, and hence the sem conductor wafer Wcan be released reliably.
In this manperert hespaljshad sgplaNBdHelore af efhdV ibpentirRNsEes r adaf riam t he
top ring 23 to the pusher 14. The 20 sem conductor wafer and the top ring
23 are ¢l eafieeh Dyt Pif & WtiRmOK4a eheaniangrbbgutd @ oneefed, fderealiers the
top ring 23 receives a new senm conductor wafer Wfromthe pusher 14 and is
noved to a pestdi Wpabove the pehiishndgctabl @at8r Andstheneagedeir@oldishi ng
process is perfornmed. 25 Wen the sem conductor waferWis polished to a

pr edet er m nieslve extemace b€ ol ieShisng cppad ess biyst fié djshedi orAbtftethé e uid.
polishing process is performed, the characteristics of the polishing
surface 1(0ree esechangsthaue tvafpol Wshs nentard 1she Jpagrnishibngtbapaiper thd 26 ||
JUL2006 thereof for a next polishing process is |owered. Therefore, the
dressi ng umf t3 dedssegutile paki shidngs fiefddey the Lawardeespi h§S Pf doess,

the dresser 30 and the polishing table 11 are rotated
10 wafer guide 142.

?PJ UI.the(Hlﬁ

In the present embodiment, the pressurized fluid is ejected
from the large-diameter opening 62a defined centrally in the
chucking plate 62 and the attracticn secticns 64, 65. Therefore,
the pressurized fliuid 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 toc the pusher 14. The

20 semiconductor wafer W and the tecp 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 pclishing table 10, and then
a new polishing prccess 1s performed.

25 When the semiconductorwaferWispolishedtoapredetermined
extent, the polishing process is finished. After the polishing
process isperformed, thecharacteristicsofthepclishingsurface

10 are changed due to peclishing, and the polishing capability

26



about their own axes independently of each other, and the dressing 5;ngnbgt,
34 is brought into close contact with the polishing surface 10 with a
predeterm ned pressing force. At the sane tinme that or before the dressing
menber 34 is brought into contact with the polishing surface 10, water is
supplied fromthe water supply nozzle 16 to the upper surface of the

pol i shing scux{%z‘;egc?f ﬂ)f%fc. é%reétogégﬁgﬁ%%\?f%@gs tﬂ,r‘]ételél}}%rﬂﬁ‘?d PRLESRLDG, ldhqui d

remai ni ng on ol'i shing ace en ressing process I's

finished, cidlhfsgf %rig%idger el ped J0 @&standhy fResi 14 on Il?ﬁlé?tél%s%i%t’%gﬁi ng

head 31, and Is cleane resser-cl eani ng device 18 (see at
is installeddnddhe siandhyspasizii ang 1B:The1 pohi shedasen conductor: wafer W

whi ch has been placed on the pusher 14 is transferred by the second

transfer rohoiudbnetie dhitatbeatpAeyd el V8 r¥aciPobakrNthnd Ohe %Y i85 rol |

sponges for cleaning both surfaces of the sem conductor wafer W After

both susf agesndr thel SEAbGEREUGH chBEercIN@IE ki eanetk Py11 BRiRY Glreidg
device 7a or 7b, the sem conductor wafer Wis transferred to the reversing

device 5 orl ® vayH hepsedend riniarsl efreseholy 4brceandat hee tdwms emionduat or
wafer Wis reversed by the reversing device 5 or 6. Thereafter, the first
transfer r ahotbetz reddiay el e dshien s emndond UBt ars \wafeerghW finom tdren traete msiitig
device 5 or 6, and 25 transfers the sem conductor wafer Wto the second
cl eani ng dedicpcl8ahong8huhézviad Ca pehespongepbor edl Earm ridpet het epparppsly f ace
and a spin dry function. The sem conductor wafer Wis cleaned and dried by
t he second rol zahd g devike @epeor By, fauw afetbenedlieh2fglsurfare PDOG arhe
cassette 2a or 2b by the first transfer robot 4a. Next, a second enbodi nent
of a pbPi sHilmer ekt hedrdacoedithg et osederpt eskhndi hvent d orei 1t ine aeddrd bed
in detail with reference ,
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. Affer
both surfaces of the semiconductor wafer W are cleaned by the
20 cleaningdevice 7a cr 7b, the semiconductcr 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 cor 6, and
2% transfers the semiconductor wafer W to the second cleaning device
8a or 8b having a pen spcnge for cleaning the upper surface and

a spin dry function. The semiconductor wafer W is cleaned and

dried by the second cleazning device Ba or 8b, and returned to
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to FIGS. 13 through 22. Those parts or elements of the second 5 enmbof kﬁ?ﬂ%b
whi ch have the sane operation or function as those parts or elenents o ?’u
first enbodi nent are denoted by identical reference nunerals, and those
which will not be described below are identical to those of the first
enbodinent Clher structural details other than the top ring are basically

denti cal Lot haseod of, e A iy ﬁf@oﬂf@@t%ﬁﬂ;&eﬂ?’ﬂbﬁoé yerti cal

Cross-secti onal Vi ew ShOWI ng at ring accor e second enbodi nment

of the present ipuenti Qnecd it RIEREN §MRdi p@:SRARS dekbpedrign the
top ring body 42 and the retainer ring 43 |ntegrally ixed to the topring

body 15 42 housesrbheneiin @ el TEBRIaNe- 1604 Qn%ttérﬂtkgbﬁhk%tf‘ér%ﬁ'&%aﬁ
with the outer circunferential portion of the sem conductor wafer Wthat is

hel d by a teprricrg 123th¥beghl asti cripage acsordigyg dienddtes fJf $heerbedhaent
is not provided in the present enbodi nent. An outer circunferential portion

of the ®ut embRIThicane whelh 2@ vies thet eapesegecbeatrween orhéuhelden &isnghbieand
the chucking plate 62 which is fixed to the | ower end of the holder ring
61. The | pueltsser kaeaecaf: st thlutki g epbatiéme? tnewss dehetedtley identical
circunferential edge thereof is covered by the outer nmenbrane 160. The
out er nenbraferkt@chasmarkdaer asdrflaces whichh ws1brooghte 22 santidoesbbedcty Wit h
t he upper surface of the sem conductor wafer Wto be polished. The outer
menbr ane 160e sdemdecal ta thubbeo! hat diiralt dplviagnentel |@ritessitengthrand
durability, such as ethylene propylene rubber (EPDM, polyurethane rubber,
or 28 || JUet2006 stheediean thiseEOPThins ercconducedr ywadent Whastathesess,
which is called a notch or an orientation flat, formed in the outer

ci rcunt @r entfi élhee(fgéstth@lwdlfﬂzﬁntrecogm zing (specifying) the

FIG. 13 is a vertical cross-sectional view shcowing a top

ring according to the second embodiment of the present invention.

In the present embodiment, a space defined in the top ring body

42 and the retainer ring 43 integrally fixed to the top ring body

15 42 houses therein an cuter membrane 160 to be brought intc 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 61. The
lower surface of the chucking plate 62 near the outer
circumferential edge therecf is covered by the outer membrane
160. The cuter 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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orientation of the sem conductor wafer W It is preferable that 5 th?19ﬂt%ﬁo
menbrane 160 extends inwardly of the chucking plate 62 beyond such a not

or an orientation flat. A ring tube 170 serving as a contact nenber which is
brought into close contact with the sem conductor wafer Wis disposed in a
space defined between the chucking plate 62 and the 10 sem conductor wafer

W In the nepent enRafidient o1asshomnifles Bl Graddy e d biotube 170 s

di sposed so as to surround the openi ng 2a positioned at the center of the

chucking plad & 621 ed M K cPres e dﬁ‘ﬁb&ﬁia{@fﬂn Oy, 1erQU el alld acidOn

section 65 is provided outwardly of the ring tube '170, "and no i nner

attraction cib-gRESt Oft 181 PEQYe detk rddie d NG ddph 17O gomyd sesy iy elast i c

menbrane 171 which is brought into close contact with the upper surface of

the sem coneietoft ed &f Wealth@a-dnd@tobeafeldrl 172 ifsoprdesaghablohat
hol ding the el astic nenbrane 171. The ring tube 170 has a pressure 20

chanber 572 wed i ek bymdniier alastd @ evedndne niElrding dhesitd rghidkieng pdlzdey

172. The space between the chucking plate 62 and the sem conductor wafer W
i s divided ¢ntlmegorpd usath ty obtspacesabyoribetetngnt dhetl70. Specifically, a
pressure chanber 73 is defined inwardly of the ring tube 170, i.e., around
the opening 62a Z5rpogitulmnédlatethengemst 2icooft adtemenuekivigl gl aseo:62igtend a
pressure chanber 74 is defined outwardly of the ring tube 170, i.e., around
t he attractinm sebrdorc@s.adheldladstiec senipramdi7dr ofafde Wil ditydssel70 i s
made of a rubber material having high strength and 29 1 I J UL 2000
durability,iBueh spea hjeéhaacpr g‘?ﬁﬂ@@ r tbBercUERDV) g  Ppéltgur®t hané rtilisoer

or silicone rubber. The elastic nenbrane 171 of the ring tube 170 has a hol e
10 semiconductor wafer W. In the present embediment, as shown in

FIG. 13, thering tube 170 is disposed so as to surround the opening

6Za positioned at the center of the chucking plate €2. In the

present embodiment, only the cuter 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 inteo close contact with the upper surface of the
semiconductor wafer W, and a ring tube holder 172 for detachably
holding theelasticmembrane 171. Theringtube 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 cf spaces by
thering tube 170. Specifically, apressure chamber 73 is defined
inwardly of the ring tube 170, i.e., around the opening 62Za

25 positioned at the center of the chucking plate 62, and a pressure
chamber 74 is defined cutwardly of the ring tube 170, i.e., around
the attraction secticn 65. The elastic membrane 171 of the ring

tube 170 is made of a rubber materizl having high strength and
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171a formed in a surface thereof to be brought into close contact 5 ﬁGG@MM(
the sem conductor wafer W As shown in FIGS. 14A and 14B, the hole 1714 My
have a shape of a conbination of a plurality of ellipses or circles.

Alternatively, as shown in FIG 14C, the hole 171 a may have a shape of an
ellipse with triangular recesses. Alternatively, as showm in FIG 14D, the

hol e 171a my have @ 10 dacge sblipticalnshansoiteraativeby, assshow

in
FIG 14E, the hol'e"171a may have a square or r i c shape, or as shown in

FIGS. 14F ard AAGtHNe halgdila iy becdhSifplgeslit. A pressure chanber 72
in the ring tube 71 communi cates with a fluid passage 85 conprising a tube,

a connector, and ke diizke.ic k2nblRenpr essuse €RanMbefg s canNned edhbaet he
pressure adjuster 120 (see FIG 3) through a regul ator provided on the fluid

passage 83.71Bh€cphedsik @ shanbes thr Guymubisatbeswyhithiatbldalidspaspaget 86
conprising a tube, a connector, and the like. The pressure chanber 73 is
connect®d tattthehpr esstitenadrtsterai20 W hr Gugbhawn2fnr EYEt atofA prravilded on
the fluid passage 86. The pressure chanmber 71 above the chucking plate 62
and the présstwéecidibemsy/RBavé3aanthyd af e suppdiired wht kv fa appéssad ized
fluid such as pressurized air, or the atnospheric pressure or vacuumis
produced i pft kd lppessure chiamierss 721tg2nat3vand,74s25hvhnoughFilke fLKdI d
passages 81, 85, 86 and 83. Specifically, the regulators provided on the
flui d pass&desh@le 185a @y faaice 88hepe athan piéspare idiaber_ITIFA reanscegul at e
the pressures of the pressurized fluids supplied to the pressure chanbers
71-74, 30 PLERUNEOGE Flesped ishelin 1Thds G-t Hé*%pré@@bééei A /flite Nge dSiice @
chanbers 71-74 can be controlled independently or the_ atnospheric pressure
or vatlumlitd G Sdudedt Gt FdahesshrECEREMIERS Y7128, SPRWDHhLE E&ﬁneEﬂEr

the hole 171a may have a square or rhombic shape, cr 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 connectecr, 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 atmespheric 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 fiuid passages 81, 85, 86 and 83 of
the pressure chambers 71~74 can regulate the pressures of the

pressurized fluids supplied tTo the pressure chambers 71~74,
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the pressures in the pressure chanbers 71-74 are varied 5 i ndependently, By,
the reqgul ators, and hence the pressing force for pressing the sem conductor
waf er W agai nst the polishing pad 10 can be adjustedwith respect to |ocal
areas of the sem conductor wafer W In this case, the pressurized fluid
supplied to the pressure 10 chanbers 72-74 and the atnospheric pressure may

i ndependentkypcbe i&@Ntr ol radsi rHLPPEE AL HES i rf e bReEERY chH AL ¥s 71~ 74
controlling a tenperature of a workpiece such” as a sem conductor wafer from

a backsi decgh Besthaeel 1 bereodet Onden pdVisheathe Bamldspleatily pretherceaeh of
the pressure chanbers is independently controlled 15 in tenperature, the
rate of cheatcQah ireaebtnoeddn e 508t s ok kethambe ristel €hem dal tipos mshhag,
process of CMP. Operation of the polishing apparatus according to the
present enhbdi nenéswikksbeideddrd bpdebeliow. &Ehasbershel f+T46t arter anatkerdr obot
4a takes a sem conductor wafer Wfromthe cassette 20 2a or 2b, and the
reversiing dedepenbeort & bevéhsesethéasemsconddchencewaher pYesThegedbter, the
second transfer robot 4b transfers and places the sem conductor wafer W
onto the plisheprd#sing e semiranducthe waperivthgohéadt2ihepalishtioy pedg
unit 12 is angularly noved to bring the top ring 123 to a position above

t he pusher 10Zmrile auligs ksl wsth nesmgcdal o dress-seeas ofdiha Fenishodiragothe
state of the polishing apparatus at this tinme. In the state showmm in FIG
15, the pré3$6reWchanber 71 in the top ring 123 is connected 31 1 | J UL
2006 to the pressure adjuster 120 through the fluid passage 81, so that a
negati ve pressurénhitdrieGerspdd s pr¢heubpt esddrd ichampelied o e poRASIREF G

15, the chucking plate 62 is thus Eositi oned ,
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 contrclled
in the chemical polishing process of CMP.

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

20 Zaor 2b, andthe reversingdevice Sor 6 reverses the semiconductor
wafer W. Thereafter, the second tAransfer 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 viewshowing the 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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upwardly with respect to the retainer ring 43, and hence the 5 senic?qﬂﬂg@gg
waf er Wcan be attracted reliably, as with the first enbodiment. Next, a8
shown in FIG 16, the guide stage 141 of the pusher 14 is noved 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 upward novenent of the guide

stage 141 i.s, find h I~ St fi. L i 42 .S
£ ﬂ%ﬂ?&%&sﬁ%ﬁ%ﬁﬁﬂ&p%zé t?mggjeu‘!;gﬁf CEt d e e of, guide gha2 i,

brought into ower sur e’retaifer ring 43. I'n

this stateas $hoWdAtd Grebburlde Push3ae 34310k phhe sRUsheh b elrS
noved upwardly to hold the pattern surface o 15 the sem conductor wafer W

whi ch has been pkagegnam Fhg. | oyer st eﬁué@n?fpw@e waf ek ide k42 ;anddoring
the sem conductor wafer W into close contactf with the outer nenbrane 160

and the riRgvaie y W ofrddeedoprdi e 123taTherf tuhgd passades n@ace8&hand 83
communi cating respectively with the pressure chanber 72 in the 20 ring tube

170 andst hegariessidia-tchawhees Wdan T af €r §008€6¢1ad A v,t he waresshE & iadjtust er
120, so that negative pressures are developed in the fluid passages 85, 86
and 83 to amtbaatimdrite. sem conductor wafer W For exanple, a pressure of -
80 kPa is developed in the fluid passage 83 and a pressure of - 20 kPa is
25 devel oped i n tNeextf,| asd:lpassagesI@5,1 686t se msideoshbtedctl tliethe pusher

sem conductor wafer W At this time, as described above, since the negative
pressure ild devebopedpwe iy pressite thlsanbeaifgriminhd 3t optei e 12Beso 32
11 JUL 2006 as to position the chucking plate 62 upwardly with respect to

the retai nertan ng 4310 hadvwaded, gulislesédidc ddiideoit angfrerd AW iof threamwefferr ed

while the outer circunferential portion thereof is o
10 guide 142. The upwardmovement of the quide 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 keen 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, since thenegativepressure

is developed in the pressure chamber 71 in the top ring 123 so
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guided by the retainer ring 43. Therefore, the sem conductor 5 wafer ;Wi S
not caught by the retainer ring 43 when the chucking plate 62 is nnveé
upwar dly, and hence the sem conductor wafer Wcan be prevented from being
dropped off and damaged. Wen the attraction of the sem conductor waferWis
conpl eted, the pusher 14 is noved downwardly, and the top ring head 21 is

10 moved angulay Ly arigontal Iy 10, 8 Positi.on aboye Lhe paldshing, sy face 10

while attracting the sem conduc uter “-circu nt i al edge

of the s emt%%n aq\r;\]/evitafr%.rngw 4 3 ir}lela ag)ﬁfclehe t}{?gtst%igg%;oln?%{% »%%eetr{]gﬂé iisihﬁg

sem conductor waferWi's not” di sl odge rém-t

123 is nov QR%Q%Q? i 5 i | sandugtor
waf er VVagggﬁgt t eegig?ﬁgﬁ!Eaésﬁg?gggsgﬁgﬁﬁﬁgﬂ%HFg%%ﬁ%%%@%g?ﬁghlng tggle

11.  Speci {jGld pPWHAG dthe R 11 SHJG Pr 06¢88S e rbhie  SMCRAUCIRuafer W
is released fromthe attraction, and 1s held by the Iower surface of the

top ring 123.fchhe tepnbt NEn@dit O ithdekekblineoupigd 29 Jrood had emudikiggshaf t
22 is operated to press the retainer ring 43 fixed to the | ower end of the

top ring 123 zagaigmsti st hevee uphia@lysuahaceehl ot hiehe epaldcsiihrg drablag e k1
under a predeterm ned pressing force. In this state, a pressurized fluid
havi ng a pwedeirersd netvdress ufom sosuppl desbped t bef peeasderagbdnbers 72, 73
and 74, thereby 25 pressing the sem conductor wafer Wagai nst the polishing
surface of the Wi she agtrabkeobhf Bie thnscobhdactarpalfiestiv hg domgpuied eids
supplied frompolishing liquid supply nozzle 15, and the sem conductor
waf er Wi s tjpal imstsécn 4t he presdndewniarbeypoénghilng B3 lring Hédd 2000s
l'iquid between the surface to be polished (i.e. lower surface) of the
sem coh@uctrer aghfaiseadd hheipehitsRilygt sud fraesl 1Don FG Ve 13ies bovis shedst at e
in which the sem conductor wafer Wis polished.
surface 10 while attracting the semiconductor wafer W. Theocuter
circumferential edge of the semiconductor wafer W is held by the
retainer ring 43 so that the semiconductor wafer W is not dislodged
from the top ring 123. The top ring 123 is moved downwardlywhile
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 topring 123. 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
surfacel0of thepolishingtakle 11 under apredeterminedpressing
force. 1Inthisstate, apressurized fluidhaving a predetermined
pressure is supplied tothepressure chambers 72, 73 and 74, thereby
25 pressing the semiconductor wafer W against the polishing surface
of the polishing table 11. At this time, a polishing liguid is
supplied from polishing liquid supply nozzle 15, and the

semiconductor wafer Wis polished in the presence of the polishing
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As described above, the pressing force applied by the top 5 ring aif, uL 2006
cylinder 111 to press the retainer ring 43 against the polishing surface 10
and the pressing forces applied by the pressurized air supplied to the
pressure chanbers 7274 to press the sem conductor wafer Wagainst the
polishing surface 10 are appropriately adjusted to polish the sem conductor

vafer W 40 tﬁ@c E5sd 284 W 4 Egs}?BPibﬁgdt @lt@e p&ﬁéﬁtg&ﬁmbers

72-74, the chucking ate 62 Is subjecte 0 an upward force. In the

present e”@f"’cﬁﬁ%“%em&@%n@ﬁ@%é&”&é?@rfI/J e 8e PRI d Bul¥e cePt BSSUFR;.
chanber 71 through the fluid passage 81, thus preventi'ng the chucking plate

62 from bei ngshivliseghsipwardl yn due chorkdecharedur I parther prassurshehanber
72. When the polishing process is finished, as showmn in FIG 18, the supply

of the pressuri zegk fddidt ited B cpees sHeepedbashes S oy 4 oS isicoppethe anub t he
pressures in the pressure chanbers 72-74 are released to the atnospheric
pressuré. Actof diingloyl ithkier201¢huc kprgs plate ré2 disiaroved gd ddnavga thh yt arick
hence the I ower end of the attraction section 65 is brought into contact
with the gser comdugtetriater 1W afhe fhresseesimgt herpeessppé ieldanbercthgl s
rel eased to the atnospheric pressure, or the pressure chanber 71 is

evacuat ed torelevet dDped alegatppeélipdessiihe pheseiine dianthwer 25 2pridssarne actmnber
71 is maintained at a high pressure, then the sem conductor wafer Wis
strongly prigdssebmigzpmductde woldshii agaisgtf abe oalyshang porfeon Whiasteis
brought into contact with the attraction section 65. The sem conduct or

waf er Wis @tk¥eef gt gy pdingtedooe agaiahttdie nel eppaustpratd &f W hdlhen

attraction section 65 due to vacuum When the polishing process is finished,
the séfi cofrwtb%é’tr&ss\}&éfléred\/@]a%ﬁdtlﬁes\%%%k?‘ﬁdiopﬁé?é’r@?%ﬁ%ﬁ Rhgbers 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 threough the filuid passage 81, thus preventing
the chucking plate 62 from being 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 tc the atmospheric pressure, or the pressure chamber
71 is evacuated to develop a negative pressure therein. If the
25 pressure chamber 71 is maintained at a high pressure, then the
semiconductcor 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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occasional Iy been spaced fromeach other. In such a case, the 5 attrac}iof,,
section 65 fails to attract the sem conductor wafer Weven if the
attraction section 65 attenpts to attract the sem conductor wafer W In the
present enbodi nent, as described above, since the chucking plate 62 is
noved downwardly when the polishing process is finished, the sem conductor

waf er W can, o0, rel il ¥ he Akthacted o@th@ea%i}%g%&%ﬁgséSEEBH”6§5duém?o top

ring 123 is noved to an overhangi ng position sem conduct or waf er

Wis attracygditR. the o rifge 12301 AshifhomB rbReBLG 119, fihe H&SSUNe e
chanber 71 is connected to the pressure adjuster 120 through the fluid

passage 81 {onfleyedeptdh avaTegativerpy espdr & Hutiiey ppesser eschagherhafle i n
the top ring 123, thus positioning the chucking plate 62 upwardly with

respect tood¢desichal Derodemoghed Fidi 28Mlehdhe tapstitAgal@3sé s tRwed
upwardly, and the top ring head 21 is noved angularly horizontally to bring
the topsringttd2act tor gasiidorealfavd st he pushertldhagadnn 2bh@scsbowrfidar FI G
20. At this tine, it is preferable to supply the pressurized fluid to the
pressure chambeen72fi mhehettimgtidbe sdd)i do pf eastiempest he prisssaate tdhanber
72. In this manner, the sem conductor wafer Wcan easily be rel eased from
the outer sembram@ud6dr arefah@.ri by thiberkAent26mfhenmeas , shovwtesar Hadl 21,
t he gui de stage 141 of the pusher 14 is noved upwardly to guide the
retainer ridgPrds critod Rdeuppeckisgeplana of itshamowgtegoguwdedlg2whyntiies
taper 146 of the wafer guide 142. The upward novenent of the guide stage
141 is finiBhedsBE5NY Proces2000 hWhBASERE, upper ssidgonapcdion e igs éf Gl de
142 is_brought into contact with the |ower surface of the retainer ring 43.
In this$OstatellaRlenetmethr&erEedodo the 8peArARGL62aSEESiiCtHoked

The top ring 123 is moved to an cverhanging position while
the semiconductor wafer W is attracted te the top ring 123. As
shown in FIG. 1%, 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 ismoved
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 upwardmovement of the guide stage 141 is finished
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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! 83,2000
respectively, and a pressurized fluid (e.g., a mxture of conpressed air or
nitrogen and pure water (D. |I. water, de-ionized water) ) is ejected
downwardly fromthe opening 62a and the attraction section 65 (water spout)

The pressifes %%ecnggb%rszgpl gt her rig Jale §Z1Qd'e3 1aonngcheduiRet hero
pressure adjuster 120, and a pressurized fluid (e.g., a mxture of

conpr essed c@inf-ac@ wlithl agen 1ant P E LT ithejrectathdownway diy. from the
hole 17l1a (see FIG 13) defined in the elastic nmenbrane 171 of the

ri ngtubel 70 (wat ensf1oif $tatdhe sssiwrongdwetor et ies ¥hies i hglavasess 151 diedn t he
top ring 123 by the ejection of the fluid. The sem conductor wafer Wis

central ly alti ghedtdntdhertaperchidkioly plhee waf enddiidatt4acandni sedelsh by
the |l ower step 145 of the wafer guide 142. For exanple, the fluid is

ej ected>fr darh the opentnged 62a tate prpsessaradplis € DI NPahrbuei the Atwidécti on
section 65 20 at a pressure of 0.2 MPa, and fromthe hole 171a of the ring
tube 170 atasxapres$dnessl OespBchRacsliyn endea poeesmsriyedrehkid hee of ose
contact between the elastic nmenbrane 171 of the ring tube 170 and the

sem conductomivwdfge WL compyepsetiepall ert iefesent hrdfpuid witest (Bro t he
hole 171a of the ring tube 170 and then fromthe 25 opening 62a and the
attracti on“gd@ti-ofe 6501 Aed a avanneés  ejar idredpravantl gnboudi Bt P Eng
pressurized fluid is ejected fromthe |arge-di aneter opening 62a defined
central |y %2 Redchibek? grﬁwait@nafze,c‘%waéiftgﬂa@ttieénS@@@ﬂ:i)on BRe BEeFsSYrgyL
2006 and the hole 17l1la defined in the elastic nmenbrane 171 of the ring tube
170. Ther ef SrELYhE P ESSIINEHIPE Ui  LSCUBIG L LREP T AP TR ks Wiber e

the outer rane 160 and the el astic nenbrane . ,
q%?ﬂ ang a pressurizeéifiuld (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 (water spout). ThesemiconductorwaferWisreleased
15 from the top ring 123 by the ejection of the fluid. 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 wafer
guide 142. For esxample, the fluid is ejected from the opening
02a at a pressure of 0.03 MPa, from the attraction section 65
20 at a pressure of 0.2 MPa, and from the heole 171a of the ring tube
170 at a pressure of 0.05MPa. 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 171a of the ring tube 170 and then from the

25 opening 62a and the attraction 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,

36



171 of the ring tube 170 are held in close contact with the 5 senicoanﬁ%B&
wafer W and hence the sem conductor wafer Wcan be rel eased nore rellazlyf
In the case where the hole 171a defined in the elastic nenbrane 171 of the
ring tube 170 has a shape shown in FIG 14C or 14D, the sem conductor wafer
Wcan be rel eased nore snoothly w thout producing noise at the tine of

rel easing 448 the A aandust el valiar e Lnathe: ahoue ADediERL, ALt hguoh

the fluid passages 80- are provi Separate e

fluid passaggs 1mRyberpapbiped teget BeLssALi1LB8 PABSEULS QBATDELS MY+,
comunicate w th each other, for exanple. in this manner, the enmbodi ment 15

may be freehy ppdibhesthdepend pgrep ddgormgaitaidanal t 1H& 1MASY AGnpiahee to
be applied to thée sem conductor wafer Wand the position where the pressing

force is apphi ef tthd heipen goaductoprwatend Wn ldudde ahoyvec-enhodhnent,
al though the ring tube 170 is brought into direct contact with the

sem corgluckemiwahel et ke ferefenind thd e tH Ok dnsi difdddtit ed ffer suehnan
arrangenent. For exanple, an elastic pad may be interposed between the ring
tube 170 abéd rdlhes safimeopductioh waf erlnWhochsengdrethé g lteubel 446 finkd
indirect contact with the sem conductor wafer W In the above enbodi nents,
al t hough t he tpot icsldaig padmbennesl 7R fashe helrpoltuski Tl Swrsf acgagdhehpwesent
invention is not limted to the above structure. For exanple, the polishing
surface mayn BéGcoAdti tut @dDhy thef sxrdcabdasitee. wilferf Hxednaberaseveassd
formed into a flat plate conprising abrasive particles fixed by a binder.
37 | | JuLmeoeesmerhhiewithedtapradueend orc pot isthitiy ttilve pdél rshengipoocess
is perforned by abrasive particles that are self-generated fromthe fixed
abrasiMe. The Perégoalsiuadiore Wedifpt iYses abrasi ve particl es,

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 chambers may communicate
with each other, for example. In this manner, the embodiment

15 may be freely modified depending on the magnitude cf 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 sexrves

25 as the polishing surface, the present invention is not limited
to the above structure. TFor example, the polishing surface may
be constituted by a fixed abrasive. The fixed abrasive is formed

intc a flat plate comprising abrasive particles fixedby abinder.
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a binder, and pores. For exanple, ceriumdioxide (CeQ2) having 5 an average
particle dianmeter of 0. 5 pnor less is used as an abrasive partlclell b
epoxy resin is used as a binder. Such a fixed abrasive fornms a harder
polishing surface. The fixed abrasive includes a fixed abrasive pad having
a two-layer structure forned by a thin Iayer of a fixed abrasive and an

The 11 xed A asivs, T I 1006 Goeer boy “Aoore “%yft%‘éea STl !
polishing SUdaGe.y ?ﬁ; QQHQé‘lG@rﬁa%'t'l de%lf af‘{*%%?'tf[f?'%h% teﬁ‘?rgﬁeéf‘e”t

i nvention have been own and déscri be hou

UnderStOOdﬂﬂ%ﬁd3@%&99§e0haﬂg§§1ﬁeéaﬁg%lUﬁé%éﬁﬁ@l@@gaﬁﬁaggqggﬁW%fﬁﬂbs,
wi t hout departing fromthe scope of the appended cl ains escri bed

above, accqs diingiehQ hhe present rdowenddn@le, \then rhaibkesisuntéed) Haliithd s
ejected fromthe opening defined centrally in the vertically novable

nmenber, 5t hexrpsessalfe 20 thildliedd 28mé Se delfiovey gl oirMteds & he use@ AN avhen@ dihe

el astic menbrane and the wor kpi ece to be polished are held in close contact
with each aqidrericlelheded oggoxyheesbrnkpseqeedansr el ivdblderhe sek@asedixed
Further, the hole is fornmed in the surface, to be brought into contact with
t he wor kpi ete;ax0fvd e relast herperbpanéshsagt batfebe. press ufizetl 2y ddivied 1S
ej ected not only fromthe opening defined centrally in the vertically
novabl e nentreriudng aalisoed pbratheeaboy baldhe, a tivoerlelyyer et rastugetfivemed

wor kpi ece nore reliably. Furthernore, according to the present invention,
because 38 hy ajthipObDOyehe fwer kpkedeahsasntve actcednati estt hepwkishtad Ippd
movabl e nmenber is noved downwardly to bring the workpiece into close

cont act ¥ wiath adeht erEatdVoh ssadaicerr Whbh e bayeERifdd 9Ff sredalira i -shed,

IC-1000 described above may be used for another hard polishing
surface.
Althcugh 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 in the verticallymovable member, the pressurized fluid
20 is delivered intc the region where the elastic membrane and the
workpilece tobepolishedare heldin close contact with eachother.
Therefore, the workpiece canreliably be released. Further, the
hole is formed in the surface, tc be brcought into contact with
the workpiece, cof the elastic membrane, so that the pressurized
25 fluid is ejected nct only from the opening defined centrally in
the vertically movable member, but also from the above hcole,
thereby releasing the workpiece more reliably.

Furthermore, according to the present invention, because

38



it is possible to attract the workpiece reliably. 5 Industrial Applhggp[b&ky
The present invention is preferably applicable to a polishing netho or
pol i shing a workpi ece, such as a sem conductor wafer having a thin film
formed on a surface thereof, 10 to a flat mirror finish. 39 I | JUL 2006
CLAI M5 A polishing nethod for polishing a workpi ece by pressing the

wor kpi ece’ agai 154, DoLi bing. Surd aee i dh e l.aLan g 1oL holgdlpg the
wor kpi ece, “sai d poli SArng” met hod™ conpri sing: efining d pressure chanber in
the t i t I [l :

verti onl |y  BotSEE B A B o By B B o S B ol car 1y

movabl e megher Wd B £ SPEELNLR & IS RhO8E hel A% W £ ROkES sk WL eEhed
circunferential edge of the workpiece by a projection projecting radially

outwardly fromsapc@uti@ eCitloC et itdle edgedfedde-derdiopl |y novabl e
menber; polishing the workpiece while a pressurized fluidis supplied to the
pressure chanber so that the workpiece is pressed against the polishing
surface by a fluid pressure of the fuid; and rel easi ng the workpi ece which
has been pohisked:ibnompihe daep 1kityg by ej ecting the pressurized fluid from
an opening defined centrally in the vertically novable nenber. 2. A
pol i shing nmet hodTaecqsrth s¥ht 0 iglvanmhibn wher girefeaaidlve &sppiosbded Hon a
surface, to be brought into close contact with the workpiece, of the

el asti c nepbiaséiwnki chedebidnesctrheppilésking chanberkpandesai durcel easi ng
conprises rel easing the workpl ece which has been polished fromthe top ring
by ej ecti ngemheopdassuriweitef havinget tiohh §ifndmrrwel operdurf aef thedeof,
centrally in the vertically novable nenber, but also fromthe hole provided
in thd®l aspi @ meémdraneroZ. fAngehi.shi ng nethod according to claim2, wherein
the pressurized fluid is ejected fromthe opening defined centrally in the
vertically novable nenber after the pressurized fluid is ejected fromthe
hol e of the elastic nenbrane.
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4. A polishing nethod for polishing a workpiece by pressing the morkpiece
against a polishing surface with use of a top ring for holding the HJUL 2006
wor kpi ece, said polishing nethod conprising: defining a pressure chanber in
the top ring by attaching an elastic nmenbrane to a 40 |1 JUL 2006 | ower
surface of a vertically novable nenber; restricting a vertical novenent of

t he verticiddy novabl e menber with respect to a retainer ring which holds
an outer circunferential edge of the workpiece by a projection projecting
radially outwardly froman outer circunferential edge of the vertically
novabl e menber; polishing the workpiece while a pressurized fluid is
supplied to the pxeskiiing ehibotbfer psishingat workbiecewsr pepdsegahd sofkpss eghiragai nst
the polishing surface by a fluid pressure of the fluid; when said polishing
i's finigheftng sEYdengihtzeolewnp riagidr Yiolohy el verrigpeb shidgonsar midtyods@mpssii@  bri ng
t he workpi ece into close contact with an attraction section provided on the
vertically rifiainke pregifdehambdndn alict opGing G dachiNDEK plagRemtdbrhherot DPpwer Ng by
the attraction section. 5. A polishing nethod for polishing a workpiece by
pressingﬁmh@fmo&kamg@Qwagah@mbma polishing surface with use of a top ring
for holding the workpi ece, said polishing nethod conprising: defining a
pressure chaghigdtink A vehRal @Pveiichtote Mrti@tRindgaPd nhdst wikh PRHARI ANEretathed | OVET
surface of a vertically novabl e nenbrane; restricting a vertical novenent of
the vergigcalitty hdiRVabdRer PRORRlereMidl RAELSNEE WolkBiede bEh tdi@Kion bid@inhiaghIh0l ds
an outer circunferential edge of the workpiece by a projection projecting

radi al | 3ftwRMY WahthnYoufeF SFBumerif Bfde€ bif thaE-EBNbAbIedafbef the vertically
novabl e nmenber; guiding the workpiece to the top ring while the vertically

novabl e ”E”%'[isﬂi@ RO tpRRE thhild P WREiYed Wi dis rsﬁﬂ%@ﬁo th0 pleli@ire @hALNIEE Hal NY;
attracting the workpi ece which has been guided to the Pop ring to the top

ring by, : i b L b : abl e menber;
. th@ﬁg@ 1E§eagf,ﬂe§§@d &%ﬁ%ﬁﬂ“?g‘”ﬁg %Lug;@g% ﬂfe‘a 1018 p&ubd G iRV

novi ng, t ece top ring onto the polishing

surface; and.allSi 00508 VALKRAGES IS BmRh 8 %%gyg,-e&lngit& Ssqpop! | ed

to the pressure er so t'he 'workpi ece 1s pressed agai nst t

pol I shingy fbh RAGEnRY dBriddatdlrall GFRUTEHQlly WdCathd HEdber 4L

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
elastic membrane which defines the pressure chamber; and

said releasing comprises releasing the workplece 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 membrane.

3. A polishing method according to claim 2, wherein the pressurized fluid is ejected
from the opening defined centrally in the vertically movable member after the pressurized fluid is

ejected from the hole of the elastic membrane.

4. 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, said polishing method comprising:

defining a pressure chamber in the top ring by attaching an elastic membrane to a
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11 JUL 2006

lower surface of a vertically movable member;

restricting a vertical movement of the vertically movable member with respect to a retainer
ring which holds an outer circumferential edge of the workpiece by a projection projecting radially
outwardly from an outer circumferential edge of the vertically movable member;

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;

when said polishing is finished, moving the verticaily movable member downwardly so as to
bring the workpiece into close contact with an attraction section provided on the vertically movable
member; and

attracting the workpiece to the top ring by the attraction section.

5. 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, 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 membrane;

restricting a vertical movement of the vertically movable member with respect to a retainer
ring which holds an outer circumferential edge of the workpiece by a projection projecting radially
outwardly from an outer circumferential edge of the vertically movable member;

guiding the workpiece to the top ring while the vertically movable member is positioned
upwardly with respect to the retainer ring;

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 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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