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1:§. - POLI SHI NG APPARATUS BACKGRAGRD"YY
THE I N¥I ENI ON Field of the Invention The present invention rel ates
generally to a polishing apparatus which polishes a wafer, and nore
partikcularly to a polishing apparatus whi,ch is able to uniformy polish a
sem conduct or wafer. Description of Rel'ated Art In a process of
manuf acturing sem conductor chips in which circuits are fornmed on a
semi-conductor nmaterial, the g SEW waf er is polished by
a polishing apparatus. The mmﬁiﬂﬁmm ratus includes a
polishing part and a hol ding and pressing part, which holds and presses the
sem,conduct or waf er against a polishing surface of the polishing part. The
polishing part is provided with a polishing pad, which has the polishing
surface, and a turn tabl e; | - EU@@!EiigtéﬁfttaChed'

The wafer nust be poIishegbggg§ﬁ§829igﬁéﬁegjﬁ : a very slight
‘hol I ow or undul ation on the polishing surface can cause the unevenness of
t he poli shing. Japanese Patent Provisional Publication No. 8-229808

di scl oses a %ﬂgﬁw?ﬁahus, in which the wafer is stuck to a carrier

via a wafer adhesive sheet, and the carrier is pressed against a polishing
pad via a di aphragThei preseap SHvEREON MTelitds (e deohlls tot Hepyhé 4PParatu
pol i shing appar at us istrovided wth a tub betmegn a head %%ﬁ& gﬁg a S
retainer ringhich polishes a wafer, and more particularly to a polishing apparatus

which is able to uniformly polish a semiconductor wafer.

Description of Related A
In a process of manufacturing semiconductor chips in which
circuits are formed on a semiconductor material, the surface of a
semiconductor wafer is polished by a polishing apparatus. The
conventional polishing apparatus includes a polishing part and a holding
. and pressing part, which holds and presses the semiconductor wafer
against a polishing surface of the polishing part. The polishing part is
provided with a polishing pad, which has the polishing surface, and a turn
. table, on which the polishing pad is attached.
The wafer must be polished very accurately; however, even a very
| slight hollow or undulation on the poliéhing surface can cause the
unevenness of the polishing.-
Japanese Patent Provisional Publication No. 8-229808 discloses a
polishing apparatus, in which the wafer is stuck to a carrier via a wafer
- adhesive sheet, and the carrier is pressed against a polishing pad via a -
diaphragm via pressurized fluid to polish the wafer. The polishing

apparatus is provided with a tube between a head body and a retainer ring.



2 The anmount of air supplied to the tube is adjusted to control the force
ofs the*retainer ring which presses the polishing pad in order to prevent

t he polishing pad from bei ng corrugat ed. Thi s polishing apparatus
cannot deformthe wafer in conformty w t he holl ows on the polishing
surface because the wafer is stuck to thé carrier via the wafer adhesive
sheet. For this reason, the polishing pressure applied to the wafer cannot

b i f . : ’ : i sih |
o, T4, gy SIPAESoE 35tk Rl B5nkl o g of '

a convention waf er polis apparatus, a

uaf er ol di nehd\9ediner Fgwhidl phessed Shb pSTSiAgepAd Iy Afeer 9 drd9chfiBe.

and the press ring and t st the rotating turn

tabl e so thapolibﬁiﬂ?f:@dff@lﬁ&@n@@b}ﬁig%@ed. I n anot her conventional wafer
polishing apparatus, a retainer ring1s provided at a carrier of the wafer

hol di ng head, and Thés rpolishiveg appagatus danmndeformmlid wafer dinr conforhsity i al
surface of the wafer so that the wafer can be polished with its position

bei ng regul awdth the hollowson hhsgoheh‘ ing surfacd bogauseptheavaferss stisek to the
rotational force of the turn table is transmtted to the carrier via the
waf er, the reamiereviaithg avafer hadhesies sheet,. Hoar ¢hig, reaseng athei @olishimig t o
tilt unnecessarily due to the rotational force, and then, the polishing
pressure canPEessyEe @pplisdnto thei wafer wanset bennpifors, sad Bhisdinpossible yoas a

Can el | mi nat BOPBIRAALISH e WREF ai sadvant age. I n this case, however. the
pol £ shi 1 Pressurer g Caaseran VALS:, DOBoNbC apPARIRh o ek Bet ds
cocloses . BRbIRBITR € RS2 g hold b8 prBeEB5 b oot et ” °
workpi €ce  of the wafer, and the press ring and the wafer are pressed against the
rotating turn table so that the wafer can be polished. In another
conventional wafer polishing apparatus, a retainer ring is provided at a
carrier of the wafer holding head, and the retainer ring is in contact with
the circumferential surface of the wafer so that the wafer can be polished
with its position being régulated.
In these wafer polishing apparatuses, the rotational force of the
turn table is transmitted to the carrier via the wafer, the retainer ring and
the press ring. Thereby, the carrier tends to tilt unnecessarily due to the
rotational force, and then, the polishing pressure cannot be uniform, and
the wafer cannot be polished uniformly as aresult. Pressing the carrier to
such an extent as not to tilt the carrier can eliminate the above-mentioned
disadvantage. In this case, however, the polishing pressure inéreases, and
thus, the wafer cannot be polished accurately.
Japanese Patent Provisional Publication No. 1-188265 discloses a
polishing apparatus, in which the air pressure is applied to a workpiece

from behind to thereby polish the workpiece while keeping the workpiece



3_ and a workpiece holder in non-contact state. The pressure for machining
t He workpiece is set by controlling the flow of the air supplied to the
back of the workpi ece by neans of a flow control val ve. In this
pol i shing apparatus, only the air layer gannot absorb the tilt of the
rotary head, and the pressing force cannot be nmaintained constant. Thus, it
I's inpossible to accurately polish the wafer. Japanese Pat ent

Provi sional Riéld weckpeobhol8ePEPASnUGAASRAE! PPhé HhQUraBR iRAniAg

which a liquid such as pure water 1s supplied into a“space between a

hol di ng headtleworkpigcevisrsee byuedmesiling thesROF oREHR A sfugjmeﬂ {d tHelback m

between them The hol di ng head hol ds tRe substrate with surface tension

of the flui dofthmmkf)iﬂd&diry tivans Wiy flatecodirehvalvepr essed against a turn
tabl e. This_polishing apparatus uses the liquid, and thus, the

density or conponeln this polishing apparstus,t onlyetheraiolayer ¢dmmdt! alisoeb theftilt he
waf er and the polishing rate. |f the anount of the liquid suppliedis

decr eased or ofidhe sotarytkeasl, iand thecprassing) forcencammos bei mtiintained tcopstanthe

| i quid canno fI_ow,uniforrrj)i on the reverse surface of the wafer. Thus, it
i s i npossi bl » Hd8 impossiple ¢ aceuratelypolish the wafer. SUMVARY

OF THE | NVENTI ON he presept invenii.on_has been_devel gped in view
of the above- dest@H?é’f?SEigﬁ&ﬁfﬁ?&ﬁﬁ@é‘?ﬂanﬁufﬂh@'}a%@niN@- @oﬁégthMCWiéi on
e or " BOSREY Sairabi, ol o fav et 85 Bue Sitenrs wiopied iBRas us
or esses. o WA SErbALie HOldHe Bedt Al heCevhits shellenyt BoPueHraR e o
the wafer.  form a fluid film between them. The holding head holds the substrate
with a surface tension of the fluid film to polish the substrate which is
pressed against a turn table.
This polishing apparatus uses the liquid, and thus, the density or
component of slurry changes to deteriorate the flatness of the wafer and
the polishing rate. If the amount of the liquid supplied is decreased or
adjusted to eliminate the above-mentioned disadvantage, the liquid cannot
flow uniformly on the reverse surface of the wafer. Thus, it is impossible

to accurately polish the wafer.

SUMMARY OF THE INVENTION

The present invention has been developed in view of the above-
described circumstances, and has as its object the provision of a polishing
apparatus which is able to uniformly and accurately polish a wafer.

To achieve the above-mentioned object, a polishing apparatus of
the present invention, which holds a wafer with a holding head and presses

the wafer against a rotating turn table to thereby polish a face of the wafer,



4 is characterized in that the hol ding head conprises: a head body which
i s rotatably arranged such that the head body faces the turn table; a
carrier which floats on the head body in such a manner as to nove
vertically; an air jetting nmenber which i,s provided at the bottom of the
carrier and jets air to the other face of the wafer to thereby forma
pressurized fluid | ayer between the carrier and the wafer; and a pressing

means whi ch fy ekg@gtdrided i that'the q}@ﬂﬂfhrg head %ﬁ:ﬂﬁlfifés@ a Ilieédl‘ todyywihik is t he

waf er against the turn table via the pressurize urd layer.

According t orgtatabilyeaemged vach itha tie Readbody faces! theaturfidtable;! QQ:dri:ﬁéﬂ

body in a manner to nove vertically, and the wafer is pressed via the

pressurized {hickli fleateron the h¢dd bodpdamucht dendnnert aotnmdwes vertically;hen
rotational force of the turn table 1s not transmtted to the carrier while

the wafer i sairdetting eshémber which istprevidedbabthebottoni of thewarsicr npd jotse
can be kept. |f the polishing surface is corrugated, the position of the
carrier or wairdo therotherifaoe ofi¢he iveafer 46 therehyofornmiarpressurized flwidr layeer
the wafer is uniformy pressed by the pressurized fluid |ayer whether_ the
waf er is def Beteeenthe,garrierand the weier; and a\pressing mﬁaass\ﬁﬁu&gprmcsﬁhe

pol  sh ng surface Blony Lhe MUY 8% et hoL Lot b ke bR
ont 0Ty AL M blesurized GTREL TS, L he P eoent | vention, the
L0 Lhe bresent | nvakyping Lt fesdl o BoHERC 8% et i oring ap st e
Pr oSS! 0 e 2fcad BB IO A5 B0L VIO PSR ER Bl g

pressurized fluid layer. For this reason, the frictional force and the

rotational force of the turn table is not transmitted to the carrier while the
wafer is being polished, and thus, the balance of the pressing force can be
kept. If the polishing surface is corrugated, the position of the carrier or
wafer can follow the shape of the polishing surface. Moreover, the wafer
is unjformly pressed by the pressurizéd fluid layer whether the wafer is
deformed or not, and thereby, the wafer is pressed against the polishing
surface along the undulations and hollows on the polishing surface of the
polishing part. Thus, it is possible to polish the wafer uniformly and
accurately. ‘ '

According to the present invention, tile pressing means presses the
carrier via pressurized fluid.

According to the present invention, liquid or air is used as the
fluid.

According to the present invention, a piezo-electric device is used
as the pressing means, and a voltage is applied to the piezo-electric device

so that the piezo-electric device can expand. The piezo-electric device



5 presses the carrier as a result. According to the present invention, the
priessirtg force is determined by controlling the voltage. A

magnet ostriction device nay be used instead of the piezo-electric device.
According to the present invention, a spting nmenber is used as the pressing
means. The pressing force can be deterniﬁéd by the force of the spring
menber . According to the present invention, a porous nenber is used

o5 Lhe i1 ) SR, METRt a8 gesfcC A Sfobls YER BERBhy SBVERGALIE,
Aecording LopHgifg Ribe ! e BERALE $ " KBRotiNAY 'dep PHldg M LA

pressed agai fijoridiGsthidiol MVics WidRB udd Shetéall'oF b PEAS W Eutri2 diRfigs mat i on

stress, whic generated on the “polishing surface en the edge of the

waf er bites into t?ﬁ:d@?ﬂh@id’&ép‘fefséﬁﬁn\ﬂehti%%?h%fr%hﬁ iferABerisasdd a8 tﬁﬁ:n

wafer. For this reason, the edge part Is polishe a | arger anount t

the other paptessing meansi\c CPli¢lpressing fdree Rantrnteterivinéd by thelforéed bfitké t i ng
menber conprises the first and second air jetting nmenbers.” The pressure

whi ch is appbpHigtmemberedge part of the wafer by the air jetted fromthe
second air jetting nenber is set |lower than the pressure applied to the
central part of th&ceerdingtp theeprasent imvention; aparbuas hiembenis uged as the
menber. The edge part of the wafer is pressed under the pressure which is
| ower by t heaHdeHiBGMeMbEL.r ess that is generated when the edge of the

wafer bites into the poljshing, surface fhan the pressure appljed to the
central part of thg(}éf‘ém,g S%%hﬁeﬂfeﬁw Byentions ¢ member proxidesk with ralf m on

tﬂg mﬂ;_ Suiét?i%% l:(l)c;leg ri1seu¥elaﬁ as thc;rgllf"fiéttﬁg memiber. bl e EO unitormy polish

According to the present invention, the carrier which is provided
with air jetting holes is used as the air jetting member.

If the wafer is pressed against the polishing surface under uniform
pressure, a deformation stress, which is generated on the polishing surface
when the edge of the wafer bites into the polishing surface, is added to the
edge part of the wafer. For this reason, the edge part is polished by a

~ larger amount than the other parts. :

According to the present invention, the air jetting member
comprises the first and second air jetting members. The pressure which
is applied to the edge part of the wafer by the air jetted from the second air
jetting member is set lower than the pressure applied to the central part of
the wafer by the air jetted from the first air jetting member. The edge
part of the wafer is pressed under the pressure which is lower by the
deformation stress that is generated when the edge of the wafer bites into
the polishing surface than the pressure appiied to the central part of the
wafer, so that the .polishing pressure can be uniform on the whole surface

of the wafer. Thus, it is possible to uniformly polish the wafer.



According to the present invention, porous nenbers are used as the first

and second air jetting nenbers. According to the present invention,
menbers provided with air jetting holes are used as the first and second
air jetting nenbers. To achieve t above- nenti oned object, a

pol i shing apparatus of the present invention, which holds a wafer wth a
hol di ng head and presses the wafer against a rotating turn table to thereby

Compr 1 ses: a head BOSyTRE:1D faé Hp&Gt s aoly poiBls S oh WEkien oa,

faces the tuge tiakt!dad &%({/éﬁi%t@%eﬁ gs on the head body in such a

manner as to nove vertic I'ng menber which is provided at

the bottom of the mbk@i&xgaftﬁ the! Sredkht GRvéMGod) mBéi“s_eg%v ‘Oﬁil?ra}ii‘r’_

thereby forma pressurized fluid 1Tayer between the carrier and the wafe

and a first juttingihulesapnasedas thofiesteand sdwonekdir jétingoi@ntbdérge turn table
to thereby press the wafer against the turn table viathe pressurized fluid

layer; a press rinfovithieve the hove-antioniedeobjeet] b)qtblislﬂngtajipa&aﬁmoﬁr as
to nove vertically and which is concentrically arranged outside the
carrier, thethe prasent inyventiom svhightholdsafwafetuwitha boldingihegd avdipresses ond
pressi ng nmeans whi ch presses the press ring against the turn table.

Accor di ng t othenwaferagainst avetating-turnitable tontherehy polish upfasetaf theewafisrer
i o ik Wl B o
Frurd. and ¢ FiaRLy Arraliged Sach gt me head wosh Fdes Betirh dables & Garder "
< cor r ugat e ERAGSE R i Bead holddalitc s Rl 4518 plows Yeeicilnian ©
pollshing supiriefing MembeY Which iBrobRadd at Bk BILOREHE the SHrHeP A el .

pressed agai gilto! fhe GHhet $Hed'0f IHE WikRr Y0 4RErelY fotit"a pressurized fluid layer

between the carrier and the wafer; and a first pressing means which

presses the carrier toward the turn table to thereby press the wafer against
the turn table via the pressurized fluid layer; a press ring which is
supported by the head body in such a manner as to move vertically and
which is concentrically arranged outside the 'carrier, the press ring
enclosing the wafer during polishing; and a second pressing means which
presses the press ring against the turn table.

‘ According to the present invention,. since the carrier supports the
wafer via the pressurized fluid layer, the frictional force applied to the
wafer is not transmitted to the carrier while the wafer is being polished.
Moreover, the carrier and the press ring are supported via the pressurized
fluid, and the wafer is pressed against the polishing surface via the
pressurized fluid layer. Then, if the polishing surface of the turn table is
corrugated, the position of the carrier follows to the shape of the polishing

surface.. Thus, even if the polishing surface is corrugated, the whole



pressure, so that the wafer can unifornly be polished. According to
t He présent invention, the retainer ring is provided at the inner surface
of the press ring. Thus, it is possible to prevent the wafer from junping
during polishing, and the polishing forcg, whi ch acts on the retainer ring,
Is not transmtted to the carrier.: According to the present

I nvention, at least a part of the retainer ring which neets the wafer is

made of resi Bumcé%fttﬁeﬁﬁﬁfg.‘i‘pé g%éb%ﬁﬁ?iga’in&rtﬂ@g&l%ﬁﬁg%urface underMifif5Hh"9

to the_present I nvention, S press arrier via pressurlzed
fluid is usepréssurdesd thdtithe Wwhiee eandnpforfiflyie fEHSKed. . According to
the present invention, liquid or the air 1s”used as the fluid.

According to the prxcordingtetlé preseat mﬁmi@i,embrﬂecaiﬁeﬂﬁg Issprsddedatat
| east one of the.first and second pressing neans, and a voltage is applied
to the piezothe dnner surfacecef she tpress ring. pi Thos,eiteist possibky ite eprevenethend.
The piezo-eleﬁégigidevjce presses ;;Sﬁﬁirrierdzéethe gres; ring as a
result. AccW¥afendrom jumpingederingi ingynan podishing) férwe; which acts
determ ned by controlling the voltage. A magnetostri.ction device may be
used i nst eadO8ftheretainer sing, tcnet ransmitted fo the carriesccording to the present
I nvention, a spring\nenaer istﬂsed as at least one of the first and second
pressing neans, andQaEdpIg:iaithe present uyientiondat deastne past) of Hbef xetaimesf
merber 1 o us EmEEvhinh mepts Y PiRCRihBuide of TS npca & movent Hie pYEsEnt
I nvention, a fe ﬁﬁﬂgided with air jetting holes is used as the air
jetting menber. 1P * 8
According to the pr, s .0 . B ' IS . R QVI w th air
%%}%?aélmgl‘ﬁ? "Yhe ?Eetsﬁlﬁ d’ﬁﬁé%@&’ WhEnsSwHiQY ' Sedsdd e

jetting holes is us e air
carrier via pressurized fluid is used as the first and second pressing means.

According to the present invention, liquid or the air is used as the
fluid.

According to the present invention, a piezo-electric device is used
as at least one of the first and second pressing means, and a voltage is
applied to the piezo-electric device so that the piezo-electric dévice can
expand. The piezo-electric device presses the carrier or the press ring as
a result. According to the present invention, the pressing force is
determined by controlling the voltage. A magnetostriction device may
be used instead of the piezo-electric device.

According to the present invention, a spring member is used as at
least one of the first and second pressing means, and the pressing force can
be determined by the force of the spring member.

According to the present invention, a porous member is used as the
air jetting member.

Acc.zording to the present invention, a member provided with air

jetting holes is used as the air jetting member.



According to the present invention, the air jetting nmenber conprises the
fi'rst and second air jetting menbers. The pressure which is applied to the
edge part of the wafer by the air jetted fromthe second air jetting nenber
is set lower than the pressure applied tg the central part of the wafer by
the air jetted fromthe first air jetting nenber. The edge part of the
wafer is pressed under the pressure which is |ower by the deformation
stress that is generated when the edge of the wafer bites into the .

pol i shing surface A¢garding tor thespreseapjnvention, theecarsierrwhiginis provided
wafer, so that the polishing. pressure can be uniformon the whole surface
of the wafer Withygis jetting gogégsuswias@h@mrﬂ@ttmgmmmbm t he waf er.
According to the presen&igi nventj on, é)orous nenpers are used as the first
and second air | et OCRETBELAPs the presenh inyremtian, t he hairpjetting memaber on,
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which i ke reference ar act esign e sa SI ar par

t hroughout  tpartfoftheswafet iBresed under the pressure which i

9 ig. 1 is a secti ogal Vi ewcli?rl ust Patsl H’é thglc | rlsstlogl Io%?rr%lnet of
t he deformation stress that is generated when the edge of the wafer bites into

the polishing surface than the pressure applied to the central part of the
wafer, so that the polishing pressure can be uniform on the whole surface
of the wafer. Thus, it is possible to uniformly polish the wafer.

According to the present invention, porous members are used as
the first and second air jetting members.

According to the pfesent invention, members provided with air
jetting holes are used as the first and second air jetting members. .

According to the present invention, a projection is formed on the
bottom of the head body, and the projection is in contact with the

circumferential surface of the bottom of the press ring to regulate the

inclination of the press ring.

BRIEF DESCRIPTION OF THE DRAWINGS

The nature of this invention, as well as other objects and
advantages thereof, will be explained in the following with reference to
the accompanying drawings, in which like reference characters designate

the same or similar parts throughout the figures and wherein:



pol i shing apparatus of the present invention, Fig. 2 is a view
déscribing the deformation of the sem conductor wafer, which results from
t he undul ations on the polishing pad of the polishing apparatus in Fig. 1;
Fig. 3 is a sectional viewillustrating ¢he essential parts of the second
enbodi mrent of the polishing apparatus of the present invention; Fi g.
4 is a view describing the pressing force of a fluid pressing part and the
pol i shing pressure_applied on ., sem conguctor, wafer .in th ol i sh
apparatus in Fig. ei*‘ag% 1S a sectignak view dllstrating-the, figsh %m%Q&?@FBF ({}goﬂ’&l ng

"vent | on wRALSHOE appaRsIE 0L e p%%%e&?é%%fm”‘%ﬂ?ft spri igioldnpf oyed as
. ; . Fig .6 . . | :

"5 pori ahi g apFigatul 8ivieWededuringchsousiosmaton B s Semiodifell T on

wh i | eaf ' i i . . i :

Flg. 71 e o Ceiel oyiih Ry Slom e, ORaRRioHRToRYEe, BRUSHARS iR, ST o s

of the fi ft%&?ﬁg@#gﬁ@h&hm@@r sent invention wherein air jetting hol es

are forned 1g. 8 is aviewillustrating the entire

structure of a poIgighifas 3PRALAGLHAL YiehhAltithe the UsBftiaP pdrtie ofr aent

i nvention; and IS a sectional vie ead in

PREFERRED ENBSO N oL e ey o ¢ her
detail by way of Fig. 4 is a view describing the pressing force of a fluid pressing
part and the polishing pressure applied on a semiconductor wafer in the
polishing apparatus in Fig. 3;
Fig. 5 is a sectional view. of a wafer holding head in a polishing
apparatus of the third embodiment of the present invention wherein a
piezo-electric device and a coil spring are employed as pressing means;
Fig. 6 is a sectional view of a wafer holding head in a polishing
apparatus of the fourth embodiment of the present invention wherein a leaf
spring and a coil spring are employed as pressing means; _
Fig. 7 is a sectional view of a wafer holding head in a polishihg
apparatus of the fifth embodiment of the present invention wherein air
jetting holes are formed on a carrier;
Fig. 8 is a view illustrating the entire structure of a polishing
apparatus of the sixth embodiment of the present invention; and
Fig. 0 is a sectional view of a wafer holding head in the polishing

appatatus in Fig. 8.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

This invention will be described in further detail by way of



exanple with reference to the acconpanyi ng draw ngs. As shown in
Fi‘g. 1,> a polishing apparatus 100 in the first enbodi ment of the present

i nvention conprises: a turn table 10, which polishes a sem conductor wafer
2; and a hol ding head 20, which holds angyrotates the sem conductor wafer 2
while pressing it against the turn table 10 with a desired polishing
pressure. The turn table 10 conprises: an polishing pad 12, which
has a circul ar polishing surface 12a which polishes a polished surface 2a
of the seni cexamplewitinfeferéhceaortheacconipanying drawings.ch t he pol i shing pad
12 is attached; and a rotation driving part 16, which rotates the rotary
plate 14 in a horiAsnshowiolinsKigg i aepolishing napparatiis 100 cin ¢heafirst r ow

Ain Fig. 1) relatively to the holding head 20. The hol di ng head 20
conpri ses: aCHOGH nbof the presengdnvemiion camprises:pa dusnrtablel 10, wwhidhayer
L, which is i ontact with a reverse _surface 2bh of the sem conductor wafer

2" and presseROK . S2 srruceRducier wafer 2pand acholdiag head 20; tvahichr holdsand
158’ of “the. pTalay the SHBICOREIEIAT WaTHo2 hile drasung it Aggstahe FuRD tabley
et ai ner 11 ni0 ot G Slidhihg ppGer 4 Ssur face 2 of the o
orossing part 30 angciREn BBl A ¥onfristS! S pRERREDAN TonPhiH has s ¢
arranged. bet smcmar SRASHERE Yurcs 324 HHICIEPOISheT S Aichetsuitied B g the

adj usts t he geghiconduetdr vaser 2 @P@ﬂaff?lit@ 14)%d Wwiieh mi;h%yggn%ggdgz jgnd a

second adj usting part 70, which is arfanged between _ and
the ret ai nerattacied; andaretatibhiriving padt 16! Whicke sotates fhe fdtgry pladé 1 in | N9

42 to press the polishing pad 12.
n a herizentalnpolishing dizectior (imptirddirettionhsf fwagrdwdk iB2Fig.al )y
stopper relatively to the holding head 20.

The holding head 20 comprises: a fluid pressing part 30, which
forms a pressurized fluid layer L, which is in contact with a reverse
surface 2b of the semiconductor wafer 2 and presses the semiconductor
wafer 2; a cylindrical retainer ring 42, which encloses the fluid pressing
part 30 and presses the polishing surface 12a of the polishing pad 12
around the semiconductor wafer 2; a holding part 44, which is integrated
with the inner surface at the bottom of the retainer ring 42 and holds a
circumferential surface 2c of the semiconductor wafer 2; a head body 52,
which is disposed above the fluid pressing part 30 and the retainer ring 42;
a rotation driving part 54, which rotates the head body 52; a first adjusting
part 60, which is arranged between the head body 52 and the fluid pressing
part 30 and adjusts the polishing pressure applied to the fluid pressing part
30; and a second adjusting part 70, which is arranged between the head
body 52 and the retainer ring 42 and applies and adjusts pressure to the

retainer ring 42 to press the polishing pad 12.



menber (not shown), which prevents the retainer ring 42 fromfalling out of
t he head body 52. The fluid pressing part 30 conprises: a carrier
32, which has a concave 32a opened toward substantially the whol e area of
the reverse surface 2b of the sem condugtor wafer 2; an air-perneable
porous board (an air jetting nenber) 34, 1V\,hich is fitted in the bottom end
of the concave 32a and is disposed away fromthe reverse surface 2b of the
sem conductor wafer 2; and an air supply nechani sm 36, which supplies the
air Ar into a spacEhérétaineraing 42¢k!Idouplét?bntd tlidkeadbodySBeia astopper
porous board 34. The carrier 32°is in contact wth the hol ding part
44 of the renember (notshéwm)p whieh preventsrtheeretdifer ringhé?2 fremefallingfoutm
falling out of the retainer ring 42. The carrier 32 and the retainer ring
42 are fl oatofithe headlbody S2anner as not to interfere with one another.

The porous board 34 has a nunber of air passages therejn,_and it is
conposed of si nt er Bae Ji‘qlléjnp&ssiflﬂ paxt 3P eomprises: aTeaTier, 34, phighnBas &ni sm
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the punp 22 cnRigNRRICE WalEy 20 8ndiady ki ey Aeehafiskl'S6p WiicR2pptieh 2

12 regul ator 66, which is provi on a r supp )s/ passage R2. \
the punp 22 thechit 2 Bito B68ace?S detwaeh asdilihdBAY 6F the eontavd 828 wnd thed

air.

porous board 34.

The carrier 32 is in contact with the holding part 44 of the retainer
ring 42 so that the carrier 32 can be prevented from falling out of the
retainer ring 42. The carrier 32 and the retainer ring 42 are floating in
such a manner as not to interfere with one another.

The porous board 34 has a number of air passages therein, and it is
éomposed of sintered ceramics for example. |
| The air supply mechanism 36 comprises: a pump 22; and a
regulator 36a adjusting the pressﬁre of the supplied air Ar and a valve 36b
adjusting the flow of the air Ar, which are provided on an air supply
passage R1 between the pump 22 and the concave 32a. |

The first adjusting part 60 comprises: an air bag (pressing means)
62, which is arranged between the head body 52 and the fluid pressing part
30 and expands and contracts with inflow and outflow of the air to adjust

' the polishing pressure; and an air supply mechanism 64, which supplies
the air to the air bag 62. The air supply mechanism 64 comprises: the

pump 22 (another pump may be provided instead of the pump 22); and a



The second adjusting part 70 conprises: an air bag 72, which is arranged
bet ween the head body 52 and the retainer ring 42 and expands and contracts
with inflow and outflow of the air to regulate the polishing surface; and
an air supply mechani sm 74, which suppli,gs the air to the air bag 72. The
air supply mechani sm 74 conprises: the a 22 (anot her punp may be

provi ded i nstead of the punp 22); and a regulator 76, which is provided on
an air supply passage R3 between the punp 22 and the air bag 72 and adjusts
the pressur geglildtoe 66Emﬂhilcﬁpisapmvided on artaftesgplyt passage IR2 lpetyicearthel a
met hod of pol rshing the sem conductor wafer 2 by the polishing apparatus
100. pumpt22 aihd the airhagb) andadjuststhé predsure efithe suppliedsir.ng part
60 adjusts the air pressure in the air bag 62, thereby adjusting the

pol i shing pressur isebond adppsting) pant 7@ecorpiisestr an siindaga72, Shich is

The air supply nmechani sm 36 supplies the air Ar, of which pressure and fl ow
have al r ead\artangechbptweeni the bead badyad? andothereetpineraringi43 agd St he

FAp
S To equal | #84 ReniaEScTIE MM snd aRdiawolihe 1 (et GePPisBagh | no
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whet her the sem conduct or

wafer 2 is C&f@?ﬁ%d%d}g@fsbtlhgﬁﬁésélﬁeb'ﬁh@lshﬁgﬁédl&'ﬂl‘?‘“' ation or concave D on

t he polishing surface a e turn table" 10 as shown in Fig. 2, the

sem conduct or waf eA Yeseriptions ediladss ngivehhofndl | metined sof f pelshing the
semiconductor wafer 2 by the polishing apparatus 100.

First, the air supply mechanism 64 of the first adjusting part 60
adjusts the air pressure in the air bag 62, thereby adjusting the polishing
pressure which is applied to the fluid pressing part 30.

The air supply mechanism 36 supplies the air Ar, of which
pressure and flow have already been adjusted, to the space S between the
ceiling 32b of the concave 32a and the porous board 34. Then, the air Ar
collects in the space S to equalize the pressure thereof, and the air Ar
gently flows through the porous board 34 at a constant rate into a space
between the porous board 34 and the reverse surface 2b of the
semiconductor wafer 2. Thereby, the air Ar forms the pressurized fluid
layer L, which transmits the polishing pressure uniformly over the whole
area of the reverse surface 2b. The air Ar forming the pressurized fluid
layer L flows out by the same amount as a inflow of the air Ar.

Thus, the pressurized fluid layer L presses the whole area of the

reverse surface 2b of the semiconductor wafer 2 whether the



12a al ong the undul ation or concave D. The sem conductor wafer 2 is pressed
adai nst” the polishing surface 12a uniformy over the whole area of the

pol i shed surface 2a. The second adjusting part 70 in Fig. 1 adjusts
the force of the retainer ring 42 to pr the polishing pad 12. Thereby it
IS possible to prevent the polishing surtface 12a fromrising around the
sem conduct or wafer 2. Then, the rotation driving part 16 of the
turn table 10 is activated to rotate the polishing pad 12 with the rotary
plate 14 in semicenductor wafeio? is deformed ernobn Eviea ifiithexe: is;an undulation r ow
Ain Fig. 1), and the_rotation drjving part 54 of the halding head 20,is
acti vat ed tooPB?‘&?%VQPeOHZﬁ%IPSSG ingsurface, 4 2aiofdheitym tablgl Qas shown in Fi g.

1. Thus, thﬁﬁse ] conduct or fer 2 s polished. . The i condyct or
s R g icondiclarWater 4 i presSsAagainst ther Bolishing fidace
\Qggie;lsf Itfle iaigfg Ww .%22 al ong t he, undul ati on or, concav %}D he(rjeon
as shgwnhi n g?% : ghg 58 R ﬁﬂn&h‘fq‘ il:e § %rd“ffs}:ni 1%5i ng
: o o . 3 | .
erbodi ment , PRSeS AEa HE BBl sdsRA 128 riiforady. over s Whold Bikaret for
measuri ng thﬂlgﬁlmﬁlﬂﬁ éQ? sem conductor wafer 2. The neasuring

i nstrument co ses a contact sensor 80, a non-contact sensor 82, and a

CPU (not shown), vv[rhgm&ghguhﬁﬁngﬂgaﬂhy@Iqﬁepg%oflséaﬁsgse%gﬁgwt&rﬂ,}(@fer

2 according to data obtai ned sensors e sensor 80

i's in contacfetaiineh riffe 42060 presshtheColistihg3pad 24 iThereby it is possible t
14 nmeasures a cha&gg% I n tge novenent ofg'fﬁ% carrier 32yvm'th¥espect oto

the polishi nprevent dhe polishingeurfeol 28 rem rishes Wréund eha PsmidorRtor
t hi ckness of the sem conductor wafer 2. In this enbodi nent, noreover, the

measur ed valweferf2.t he sensor 80 is corrected by a measured val ue of

Then, the rotation driving part 16 of the turn table 10 is activated
to rotate the polishing pad 12 with the rotary plate 14 in the horizontal
polishing direction (the direction of the arrow A in Fig. 1), and the rotation
driving part 54 of the holding head 20 is activated to rotate the head body
52 in the direction of an arrow B in Fig. 1. Thus, the semiconductor
wafer 2 is polished. |

" The semiconductor wafer 2 is uniformly polished ‘since fhe
semiconductor wafer 2 is pressed against the polishing surface 12a along
the undulation or concave D thereon as shown in Fig. 2, and the polishing
surface 12a is prevented from rising around the semiconductor wafer 2 as
shown in Fig. 1. | |

In this embodiment, the polishing apparatus 100 is provided with
an instrument for measuring the thickness of the semiconductor wafer 2.
The measuring instrument comprises a contact sensor 80, a non-contact
sensor 82, and a CPU (not shown), which calculates the thickness of the
semiconductor wafer 2 according to data obtained with the sensors 80, 82.

The sensor 80 is in contact with the top of the carrier 32, and it



the sensor 82, so that the accurate thickness of the sem conductor wafer 2

can be *f ound. The sensor 82 is the non-contact sensor such as an
eddy current sensor, and a sensing surface 82a of the sensor 82 is flush
with the bottomof the fluid pressing p 30. The sensor 82 neasures a

change in the thickness of the pressurized fluid |ayer L by neasuring the
di stance between the sensor 82 and the reverse surface 2b of the

sem conduct or wafer 2. The CPU adds the change in the thickness of
the pressuri meastifes d dhapge in, thehindvensenteofstiiesdamidr B2 veith aespectsd thie t he
nmovenent anmount of the holding head 20, which is neasured with the sensor
80. In ot her pelishing tsuefaceul2al c The sensor 80 camansasuret tee appromivduts or
wafer 2 according to the change amounts with respect to previously-stored
reference vathieknessoef the samieonductonavafen2ge Inthistembodiment, woreoves,
sensor 80 is T1, and é@e hange anount neasured with the sensor 82 is T2,
the thi cknesthémeagur Nﬁf‘%@ ¢he sensare80 dsicormectgd by a measurednvaluenofint
nmeasured witj the se r 80 is, Tl, and the change anount mnmeasured with the
sensor 82 | st SEIROTEH sonihet the abmarate HRICkRESE ob the.semiconductor water che

change anoun red with the sensor 80 is T1, and the change anount
measured w t{:la.lgﬁgsfégf@m 82 is -T2, the thickness of the sem conductor

§‘§T ®2"to"cal oul at ThErensfT 82, B Bic, AR Eonshel e cedit Ha oy o507, Gteth

' : . 5 |
cnbod ment . enfofyand 2 sensing surface 826 of the seasor 8745 sk whE (e bl of
the seni condygitps ﬂﬁﬁegre%?int%gart 36! 9The §@F’Ix§r¢ﬁ;n$i'§y§§ﬂg@§'f'ch"%&é Sinoﬂ}ea

pol i shing apparatus 20 ne second "enbod ne “presenternventi on.
iTEeFEOSI s h: ﬁﬁgﬁ@{sﬁg@t&%reﬁﬁﬁeﬁem Iy’ LhByPidashiting 309 3dRtdReel 00
between the sensor 82 and the reverse surface 2b of the semiconductor

wafer 2.

The CPU adds the change in the thickness of the pressurized fluid
layer L, which is measured with the sensor 82, to fhe movement amount of
the holding head 20, which is measured with the ‘sensor 80. In other
words, the CPU calculates the thickness of the semiconductor wafer 2
according to the change amounts with respect to previously-stofed
reference values. For instance, if the change amount measured with the
sensor 80 is T1, and the change amount measured with the sensor 82 is T2,
the thickness of the semiconductor wafer 2 is T1+T2. If the change
amount measured with the sensor 80 is T1, and the change amount
measured with the sensor 82 is 0, the thickness of the semiconductor wafer
2isT1. If the change amount measured with the sensor 80 is T1, and the
change amount measured with the sensor 82 is —T2, the thickness of the
semiconductor wafer 2 is T1-T2.

As stated above, there are provided two sensors 80, 82 to calculate

the thickness of the semiconductor wafer 2 from two change amounts in



retainer ring 42 and the second adjusting part 70 are not provided, and
tHat afluid pressing part 130 as shown in Fig. 3 is provided instead of
the fluid pressing part 30. The fluid pressing part 130 conprises: a
central pressing part 140, which forns a1$)ressuri zed fluid | ayer central
part L1 pressing the central part of the Yeverse surface 2b of the

sem conduct or wafer 2; and an edge pressing part 150, which forns a
pressurized fluid | ayer edge part L2 pressing the edge part of the reverse
surface 2b othis lembedincentd and thus)df ii?_@ssibldld coectly ascdsuge thethickess
pressurized fluid layer central part L1. The central pressing part
140 conpri seof the semteonductor wafiérc2, i s opened toward the central part of
the reverse surfaceg, 2b of the sem conductor wafer 2; an air-perneable
porous board 144, Wig.chshewsithe ¢ss¢ntialipartsoof arpalishing apparatus 200cof tite and

I s di sposed awaqdro the reve[rse surface, 2b of the sem conductor wafer 2;
and an air s%ﬁﬁﬂy ment1a5 theypresenfuiniantion. neThe rpolishingt epparapase S1

bet ween a cei,i\n 42a 0 he concaye, 142 and the qQus_board 144.

The air supp?bbngcahi‘?@ﬁi ﬁ%mc@?ﬁpm&bln& Wﬁatﬂﬁ;f&s i8ghig brim tigat the
adjusting th ressure  @f t suppl i,ed,.ai t Arl a valve 146k adj.ustin

t hJe fl owgof f%imzfirrn% fa %9{41&? %%BngrathPm AL (0 31 nQEBB‘P‘{ﬂéﬁas %géﬁﬂﬁlg
e s R 4 3eR0e' Bl 30 SRihobif in Fig. 3 is pROvided tnbleid o WhePlia *°°

16 annul ar tygpvard the edge part of the reverse surface 2b of the
sem conduct o#l)év%gi?g]ﬁgn an air-perneabl e porous board 154, which is fitted

in the bottom end t | ] erse
Surface 2b of the SooiiaoBRSSE Pt 130 compistR R eenRar Bredshi part 1AUCT,
whi ch suppl i ehitlhdofns 2 pressitio PArl 1 SpresSing! e
concave 152 ané thg poraggs boargalﬁélfli.aq%y@l?cEﬁhJME Liepﬂewﬂlg fcentral’
part of the reverse surface 2b of the semiconductor wafer 2; and an edge

pressing part 150, which forms a pressurized fluid layer edge part 1.2
pressﬁng the edge part of the reverse surface 2b of the semiconductor
wafer 2 with lower pressure than the pressurized fluid layer central part
L1.

The central pressing part 140 comprises: a concave 142, which is -
opened toward the central part of the reverse surface 2b of the
semiconductor wafer 2; an air-permeable porous board 144, which is fitted
in the bottom end of the concave 142 and is disposed away from the
reverse surface 2b of the semiconductor ‘wafer 2; and an air supply
mechanism 146, which supplies the air Arl into a space S1 between a
ceiling 142a of the concave 142 and the porous board 144.

The air supply mechanism 146 comprises: a pump 22; a regulator
146a adjusting the pressure of the supplied air Arl and a valvé 146b
adjusﬁng the flow of the air Arl, which are provided on an air supply
passage R11 between the pump 22 and the concave 142.

The edge pressing part 150 comprises: a concave 152, which is



The air supply nechani sm 156 conprises: the punp 22 (another punp may be
ptovi ded i nstead of the punp 22); a regulator 156a adjusting the pressure
of the supplied air Ar2 and a val ve 156b adjusting the flow of the air Ar2,
whi ch are provided on an air supply pasizge R12 between the punp 22 and the
concave 152. The porous boards 144, 154 have a nunber of air
passages therein, and they are conposed of sintered ceramcs for exanple.
According to the polishing apparatus 200, the pressing force against the
seni conduct @nnudaely op toward the edgecparntr ofnthegevenser surface 2h ofithe edge

e ans oo b adobask S BRI REa it B e
S T EMOE SR s N
ol Sh v P el sl 56, BE A SRIBHARGS: AR BE B A Ly’ 1
Lhe.pol 51 e SHERRAE 14" el TR Y ot AP iy brlotobothin o
Brbodi ment - CALHE 2O RRoraLE As2 ghP e PolcUshpi@l ol |1 1P,

overse surface 20l aeupty SOMNISH 1 Sonpritest heimp T3 umBAST

17 the preﬁﬁﬂﬁ Yeahrovidéd Mssdad BEtECpAIPRLR A FigidatorafSGaedjustinghi ng
pad 12 as s own?irﬁ ige.ap4. 1Thereby, ?he pglii;dgi ng paﬁz gan appIJy thg

uni f or m pol ithbipresquressfithe supplied aipAr2hantl awalve 458b adjusting theiflomafct or
wafer 2. Thus, it is possible to uniformy polish the sem conductor wafer 2
in this enmbdHersnAr2, which aréqprovitledody antaie supphy pessageng12beiweentthe
second adjustingéﬁﬁrt 70 in Fig. 1 do not have to be provided, and thus, it
i s possi bl e pumpétRiand dh¢ ceneaxs §§2and el ininate the necessity to replace

t he abraded retainer ring 42. )
’lghe porgus boards 144, 154 have a number of air passages therein,

and they are composed of sintered ceramics for example. - |
According to the polishing apparatus 200, the pressing force
against the semiconductor wafer 2 gradually decreases from the central
part to the edge part thereof, and then, the polishing pad 12 can uniformly
apply the polishing pressure to the semiconductor wafer 2. Further in
detaii, if the semiconductor wafer is pressed against the polishing surface
with uniform pressure, the edge part of the semiconductor wafer is applied
higher polishing pressure from the polishing surface than the other parts of
the semiconductor wafer by pressure generated through a deformation
stress of the polishing surface, which is caused by biting of the edge of the
semiconductor wafer into the polishing surface, and then, the edge part is
polished more than the other parts. To solve this problem, in this
embodiment, the fluid pressing part 130 presses the edge part of the
reverse surface 2b of the semiconductor wafer 2 with lower pressure than

the central part of the reverse surface 2b of the semiconductor wafer 2 by



The polishing apparatuses 100, 200 nay be applied not only to the

sem conductor wafer 2 but also to any type of wafers. In these
enbodi ments, the air is supplied to the air bag 62 to press the carrier 32,
but the present invention is not restrict d to this. The water may be
supplied to the air bag 62 to press the carrier 32. In other words, any
type of fluid nay be supplled to the air bag 62. This applies to the air

bag 72, too. Fig. 5is a sectional viewillustrating a holding head
20A in-a pol thmpt@summﬂa@med)thmlﬂghtﬁllerdbfemﬁonestressfoftﬁhe poléshing pad
I nvention, ip_whic I.ez ctric device 90 is enployed as a neans which

presses the &2rds 03 ipa 183 i mlihgreby, thepelisbing | 12i can ragplyethee to

Fig. 1 are den ed b the sane reference_n ral s, and descrjption of
them wil | olishing presguss ta @M@ﬁ"ﬁ thet mmconductor

I t 90 f,
P evo- ol oot Hv & o aris, it B fileEh s ol B&“@ nductor wadet 1 | ¢
devi ce 90 pr??ﬁgﬁlsf%%@aﬂf}aﬁﬁegz doyvnvvard Thereby, ‘t he p! ezo- el ecftrl c

device 90 app carrier 32, and the force is transmtted to
the wafer 2 via thg, | e Thus . | .S ssed
agai nst the poli sh| ng g&%g! I{ehﬁ?& kﬁ‘é/é?éaﬁ’d ﬁllé sectoﬁa X\@jﬁ‘lg{mé part Woe
18 2 can [ I e
vol t age applbiiheg ols?ﬁgmg:%ea?% %ﬁg r| C e’vﬁl%ae]ﬂgbs( ?Pfs cp(c)angg ll”@%gag%?ﬁgéon of

the piezo-el esd elififin@ the ddtabsi 15€¢ ﬂ?@aﬁﬁd@?%iﬁh&??mgn pFig.

5, coil springs 92 are enployed as th pre sing neans of the re er ring
42. A megnet ost r i cTherpolishing apparadteses0®YZ00 i bed heﬂfﬁbtlﬁt?xg tric
devi ce 90. Fig. 6 is a sectional viewill stra ng a ho ead

20B in a pol $erhicopduotor wafier 2 but Alsof touariyhtygrebofiivagers. of t he present
invention, in which a leaf spring 94 is enployed as a neans which presses
the carrier 32. In these embodiments, the air is supplied to the air bag 62 to press
the carrier 32, but the present invention is not restricted to this. The
water may be supplied to the air bag 62 to press the carrier 32. In other
words, any type of fluid may be supplied to the air bag 62. This applies
to the air bag 72, too. .

Fig. 5 is'a sectional view illustrating a holding head 20A in a
polishing apparatus of the third embodiment of the present invention, in
which a piezo-electric device 90 is employed as a means which presses the
carrier 32. Parts similar to those described with reference to Fig. 1 are
denoted by the same reference numerals, and a description of them will be
omitted.

When a voltage is applied to the piezo-electric device 90 from a
power supply (not shown), the piezo-electric device expands vertically in
Fig. 5, and the piezo-electric device 90 presses the carrier 32 downward.
Thereby, the piezo-electric device 90 applies force to the carrier 32, end
the force is transmitted to the wafer 2 via the pressurized fluid layer L.

Thus, the wafer 2 is pressed against the polishing pad 12 so that the wafer



Parts simlar to those described with reference to Fig. 1 are denoted by

the same reference nunerals, and a description of themw ||l be omtted.
The |l eaf spring 94 is arranged in a gap between the head body 52 and the
carrier 32, and the leaf spring 94 pres the carrier 32 downward, and the

force of the leaf spring 94 is transmtted to the wafer 2 via the
pressurized fluid layer L. Thus, the wafer 2 is pressed against the
polishing pad 12 so that the wafer 2 can be polished. The |eaf spring 94
has an opt i n2incamprbenpalishedant At yoltpgei ecmtmgf) tunét @okrshown) qangrols, atfbi |
springs 86 are enployed as the pressing neans of the retainer ring 42.

Two pi ezo- el eeltage applieddo, therpiezo-slectuicadavice Sta contzali theexpansioaqof or
the spring and the air bag.may be enpl oyed as the pressin an . the
carrier 32 ahe Elﬁéorf‘é?ﬁ‘i%ﬂe\’lﬁﬁ&(h@%at the fgmegcan eCOntEGlled.on %ge&
illustrating_ a,holdin ead 20C in, a polishi ng appar at of ,t.he fift

erbodi ront | PR NOTREANATS PRI GHas Fie hrrssHiEEaRS At thy Tethiger g 63 ¢ o
formed on the carrier 32 . thout using the poroys hoard as. the.aif.

f ot (1 ng. menay agaciassartith' dite gy B AoplYehinteRd e e Tirkdubttic

W th center @%Egdot atiqnal .axis of the carrier 32, and they are arranged
to face the ‘part of the wafer 2. A

19 nunber of airgjetgiag 3| h il : air
jetting holes 97 V\nF’é écelﬁt%tgégﬁﬁpag ‘?%?’am%ﬁgﬁﬁ’ﬂﬁif@&@ﬁghgg?f?@ @E\a and
they are arr : ' 3%, on
wh oh the. B B0 g e e B e o T T
as the poroughieleadedfspring 94 isleémplogedrass Heanswhith press¢sthicccarkie?B2.he
air jetting holes 97 and the pressuré of the air jetted fromthe air
jetting hol eBaf$ stmias ¢p shasetiysoribed withereferontettbelig: dsanerdermutpditydthie t he
edge part of the wafer 2 by the air fromthe air jetting holes 98 is set
| oner than ts$emereferanee appidrals, andtahdesoeiption of themofill be omaitted. 2 by t he
air fromthe air jetting holes 97, the )

The leaf spring 94 1s arranged in a gap between the head body 52

and the carrier 32, and the leaf spring 94 presses the carrier 32 downward,
and the force of the leaf spring 94 is transmitted to the wafer 2 via the
pressurized fluid layer L. Thus, the wafer 2 is pressed against the
polishing pad 12 so that the wafer 2 can be polished. The leaf spring 94
has an optimum spring constant for polishing the wafer 2. In Fig. 6, coil
springs 86 are employed as the pressing means of the retainer ring 42.

Two piezo-electric devices, the piezo-electric device and the air
bag, or the spring and the air bag may be employed as the pressing means
of the carrier 32 and the retainer ring 42.

Fig. 7 is a sectional view illustrating a holding head 20C in a
polishing apparatus of the fifth embodiment of the present invention, in
which air jetting holes 97, 98 are formed on the carrier 32 without using
the porous board 34 as the air jetting member. A number of air jetting
holes 97 are formed in a circle with center on the rotational axis of the

carrier 32, and they are arranged to face the central part of the wafer 2. A



pol i shing apparatus of this enbodi nent can achi eve the sanme effects as the
polishrng apparatus 200 in Fig. 3. In Fig. 7, the air jetting holes 97, 98
are formed on the carrier 32, but the present invention is not restricted
to this. A nenber which is provided thtaérmaeﬂr jetting holes 97, 98 may

be attached to the carrier 32. Fig. 8is aviewillustrating the
entire structure of a wafer polishing apparatus of the sixth enbodi nent of
the present invention. As shown in Fig. 8, a wafer polishing

appar at us 30fumbepofsais jetting oles MI&ariforaretl in aasircle lnitsideghieaid jetting The
turn table 312 is shaped |ike a disc, and_a polishing pad 316 is attached
at the top thelesd7 with sentarcoms the sotationad axis ofidhe warrier 32, amd theynareabl e
312, and the spindle 318 connects to ap output shaft (not  sh ) of a_ notor
320. Wien t hasraBges tng@<=¢§h§rng@r1pamﬁp the walanPe Jibe CarHeRds on rwaich
direction of _.an ar.row nd urry. i s supplied froma nozzle (not shown)
onto the polthénaisgeng QESOQ’?,I% S atmﬁé C{%ﬁ}r?ﬁ 1gy¢ dhe; same € ect<s astheo is
a |l ongitudinal _se tioaﬁi view of the wafer holding head 314. The wafer

hol di ng headP@HHS i35 a head body 322, a carrier 324, a

up opened S’éﬁm&“ﬂﬁ@&%Pﬁrsi&@%ﬁ%@ﬁ??ﬁé‘%Sifiéaﬁﬁéﬁoiﬁfé?f’aiﬁg Hey 3
motor ot BRI RP SEiaq' ol Lk FHIRE R 98 g RBbUrER? 200
comuni cat e Skl SHETY pRENAYSHoRER 10 4R o ATpH R Sute T U e

a regul ator dfem! the éi'tgettﬁﬁlgﬂidle@%siﬁ%@t fRet tharOmieqsressureappliedtithe344

via a regul ator 342B, an alr supply passage 3417 s connéected to the

punp 344 vi acénteslopheit of tBé 3Fafer 2 b(y tHdaie fometheddit jettingadnslds| 9Ketire

disc, and it is received in the hea
polishing apparatus of this embodiment can achieve the same effects as the

polishing apparatus 200 in Fig. 3. In Fig. 7, the air jetting holes 97, 98

are formed on the carrier 32, but the present invention is not restricted to
this. A member which is provided with the air jetting holes 97, 98 may
be attached to the carrier 32.

Fig. 8 is a view illustrating the entire structure of a wafer polishing
apparatus of thesixth embodiment of the present invention. |

As shown in Fig. 8, a wafer polishing apparatus 300 comprises a
turn table 312 and a wafer holding head 314. The turn table 312 is
shaped like a disc, and a polishing pad 316°is attached at the top thereof.
A spindle 318 connects to the bottom of the turn tabfe 312, and the spindle
318 connects to an output shaft (not shown) of a motor 320. When the
motor 320 is driven, the turn table 312 rotates in the direction of an arrow
A, and a slurry is supplied from a nozzle (not shown) onto the polishing
pad 316 of the rotating turn table 312.

Fig. 9 is a longitudinal sectional view of the wafer holding head

314. 'The wafer holding head 314 comprises a head body 322, a carrier



body 322 coaxially therewith. A concave 325 is fornmedrgdsytd el qdely of the
carrier 324, and an air-perneabl e porous board 352 is f{j < agegdncave
325. An air chanber 327 is fornmed over the porous boar ”m W. air
supply passage 353 conmuni cates with thegqir chanber 3 pply
passage 353 conmuni cates with the above-menti oned air supply passage 337.
Thus, the conpressed air is supplied fromthe punp 344 to the air chanber
327 through the air supply passages 341, 337, 353. Then, the air passes

t hrough t he wpaspm&rrmgﬁ&md 8 qubbesshestvddl d Thenhead bestyt 32 is

t hereof . Thereby, the pressure of the carrier, 324 is transmtted to_the

waf er 354 t Fshaped like acm openad downward; andit issroiateddn fhecdiregtion of an
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ring 328. The porous 352 has a ™unber of air passages érein,

and it is copassage 341 i comieettd &y the pempB44vhn@iregulator 342Che rubber

sheet 330 has the uniformthickness and it is shaped |ike a disc. The
rubber sheet 330 iFhéicaeriet 824lie shaped bikdya die, landait imseesived if4he\iemndan
O ring 346, and the rubber sheet 330 is divided into a

body. 322 coaxially therewith. A concave 325 is formed at the bottcm of

C

the carrier 324, and an air-permeable porous board 352 is fitted in the
concave 325. An air chamber 327 is formed over the porous board 352,
and an air supply passage 353 communicates with the air chamber 327.
The air supply -passage 353 communicatés with the above-mentioned air™
supply passage 337. Thus, the compressed air is supplied from the pump
344 to the air chamber 327 through the air supply passages 341, 337, 353.
Then, the air passes through the porous board 352 and is jetted downward
from the bottom thereof. Thereby, the pressure of the carrier 324 is
transmitted to the wafer 354 through a pressurized air layer 355, and the
wafer 354 is uniformly pressed against the polishing pad 316. The
regulator 342C adjusts the air pressure to control the force which presses
the wafer 354 against the polishing pad 316. If the carrier 324 directly
presses the wafer 354 against the polishing pad 316, the force of the
carrier 324 cannot uniformly be transmitted to the whole surface of the
wafer 354 when there is some dust between the carrier 324 and the wafer

354. If the wafer 354 is pressed against the polishing pad 316 via the
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central part—330Aand—an—oeuter—part 330B at the fastening 348. The central

part 330A of
part 330B pr

he.rubber sheet 330 presses the carrier 324, and the oute
e

vl plageing 328, In the head body 322, a sp
350 is forned II y 332, andjyhe space 350 is nade airtight
t he rubber she Oring 346. The air supply passage 336

comuni cates with the space 350. When the conpressed air is supplied into

the space 350 through the air_ supply passage 336, the central part 330A of

the rubber gpressurtzsd aimiayerad3y, the fores o tbemsncné%gamumgzrmbf beer

324 by the air pressure. Thus, it |s posai ble tg obtain force whi
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the polishing pad Blé rubbet 8RSt 330Hds fHe LAFforf MitRhesd A3 9svéhapedmay

neets the wafer 354, is nade of soft materials (ex. resin) so as to'pre

the wafer 354ké rpdicd)i PPheaubber sheet 330eis figedofo tieetheatinbodpt32D &by Or?i
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ot her hand, fasteming!|3:48 sizcare Béing 346,camdthe rubifer sheeti380dy divitledaimdo ahe
space 366 i s nade ai rtight by the outer part 330B of the rubber sheet 3

and the Ori

caprd4part3360ATiandaan cufepl panba330Beat3te fastening 348. The
central part 330A of the rubber sheet 330 presses the carrier 324, and the
outer part 330B presses the press ring 328.

In the head body 322, a space 350 is formed in the head body 332,
and the space 350 is made airtight by the rubber sheet 330 and the O-ring

30

346. The air supply passage 336 communicates with the space 350.

When the compressed air is supplied into the space 350 through the air
supply passage 336, the central part 330A of the rubber sheet 330
elastically deforms to press the top of the carrier 324 by the air pressure.
Thus, it is possible to obtain a force which presses the wafer 354 against
the polishing pad 316. By adjusting the air pressure by the regulator
342B, it is possible to control the force which presses the wafer 354.
Reference numerals 356, 358 are O-rings for sealing.

The press ring 328 is arranged between the head body 322 and the
carrier 324. A projection 370 is formed on the inner surface of the
bottom of the head body 322, and the projection 370 supports the press

ring 328 in a manner to prevent the press ring 328 from tilting.
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comruni cates with the space 366. Wien the conpressed air is supplied into
t he space 366 through the air supply passage 334, the outer part 330B of

t he rubber sheet 330 elastically defornms to press the annular top surface
of the press ring 328 by the air pressur Ther eby, the annul ar bottom
surface of the press ring 328 is pressed agai nst the polishing pad 316. By
adjusting the air pressure by the regul ator 342A, it is possible to,
control the force which presses the press ring 328. The press ring
328 is coupl ed to Ancammaddr retiyn&fingi 329 is tdgtpehably pravidedons thevinnemhi ch
prevents the press ring 328 fromfalling out of the head body 322. The
carrier 324 surfaceipf dhe bottome of the pressirng328. a When the edgawifithe waber
shown), which_prevents the carr,ier 324 fronltallinﬂ out _ of ‘Fe press rjng
328. 355@@&5 the gatainen ripg 329, dhe gositieon @fit devaferp%it ihragplated

waf er by the_ wafer polishjng a ratus 300, | 1§ constructedq in the
Sbove- went| GHEBE Wiempplishing. IR retaingn ding 47548 T0Gaee FBRY: SasBofley « he
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of the rubber sheeOn3@ othdi"BaM@f 8h ABfulut 3phbe 368 s Torded ANdhé ead

pressurized air |ayer 355, so that the wafer “354 can be pressed agalinst the

pol i shi ng pabb?%ezzmad,thb ate 366cis ahadd abrtidit 18t the beteppaetsBBOBSS thHee ai r

supplied fromthe punp 344 fo set the inner air pressure of the

rubber sheet 330 and the O-rings 346, 356. - The air supply passage 334

communicates with the space 366. 'When the compressed air is supplied

into the space 366 through the air supply passage 334, the outer part 330B
of the rubber sheet 330 elastically deforms to press the annular top surface
of the press ring 328 by the air pressure. Thereby, the annular bottom
surface of the press ring 328 is pressed against the polishing pad 316. By
adjusting the air: pressure by the regulator 342A, it is possible to’ control
the force which presses the press ring 328.

The press ring 328 is coupled to the head body 322 via a stopper
member (not shown), which prevents the press ring 328 from falling out of
the head body 322. The carrier 324 is coupled to the press ring 328 via a
stopper member (not shown), which prevents the carrier 324 from falling
out of the press ring 328.

A description will be given of the method of polishing the wafer
by the wafer polishing apparatus 300, which is constructed in the above-
mentioned manner.

First, the pump 344 is driven to supply the compressed air to the



space 350 to desired pressure, so that the force which presses the wafer
354 against the polishing pad 316 can be maintai ned constant. Then,
the conpressed air is supplied to the space 366 fromthe punp 344 through
the air supply passages 338, 334, and thgzouter part 330B of the rubber
sheet 330 is elastically deforned to pressS the press ring 328 agai nst the
polishing pad 316. The regul ator 342A adjusts the pressure of the air
supplied fromthe punp 344 to set the jnner air pressure of the space 366
to desired pﬁé%&ﬁam%ego%ﬂa&hmugh fthecairvpassages (£He5337;e353ezmd rform 3h&

agai nst the polishj n% &ai 316 §§B be mai ntai ned constant. Then, the turn
tabl e 312 i s PrESSWIEZEG Hr dayerd 3 betweenthe perausrhnard 352 and thewafes364. and

t he waf er holﬂkg%ageagg 14 is ratated itﬂ thtf, glrecti n of, the arrow B to
t hereby start ALel o A reRsed agatnst the polishing pad 846 wisthepresppizedd by
the carrier ?ifﬁa&l g pressurized air |ayer 355 while being polished, and
thus, the ro ﬁl3 orce of the turn table 312 which acts on the wafer
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pressure, so that the wafer 354 can beé polished accura

the waf er 35parts330Ai cihthe, rubber sheet 33086 the wafePBSURAa tHE TakAbt 8231and S

transmtted to the press ring 328, and the press ring 328 tries to sw ng

hori zont al | y thiipressurizedrait dayexr855,fsor that the wdfes 364hadi be pressedh@ysinst t he

press ring 328 does_not swi ng horizontally since it is supported by the .
proj ection 3#e palisbing padiifed Themhthe regulatonrI42R: adjustb¢hegiressoref of he

head body 322. Thus, .part of the polishing pad 316
che air su;_:f’;lhec{i1 ftrom the pump 344 to set the inner air pressure of the

space 350 to desired pressure, so that the force which presses the wafer
354 against the polishing pad 316 can be maintained constant. |

Then, the compressed air is supplied to the space 366 from the
pump 344 through the air supply passages 338, 334, and the outer part
330B of the rubber sheet 330 is elastically deformed to press the press rihg
328 against the polishing pad 316. The regulator 342A adjusts the
pressure of the air supplied from the pump 344 to set the inner air pressure
of the space 366 to desired pressure, so that the force which presses the
press ring 328 against the polishing pad 316 can be maintained constant.
Then, the turn table 312 is rotated in the direction of the arrow A by the
motor 320, and the wafer holding head 314 is rotated in the direction of
the arrow B to thereby start polishing the wafer 354.

The wafer 354 is supported by the carrier 324 via the pressurized
air layer 355 while being polished, and thus, the rotational force of the

turn table 312 which acts on the wafer 354 is not transmitted to the carrier



which is enclosed by the press ring 328 can be nmaintained flat, so that the
surfacé of the wafer 354 can uniformy be polished. Moreover, if the
polishing pad 316 is corrugated, the carrier 324 noves to follow the shape
of the polishing pad 316 since the carrigy 324 and the press ring 328 are
supported via the pressurized air and the wafer 354 is pressed against the
polishing pad 316 via the pressurized air |ayer 355. Thus, even if the
polishing pad 316 is corrugated, the wafer 324 is uniformy polished
because t he 34l els thiseerabotliment, whé dread Bodys 3@2esuppbrtsytlienptess ming 328 hi ng
pad 316 under uniform pressure. Any other prior arts fail to disclose such
a feature. Taml thesetainémringt 326 via ¢he fpressurized ajrrinvthe spacend66rformedshi ng
accuracy conpared with other prior arts. . In Fig. 9 the air is

suppl i ed to with theaqubbessheet 33 cThus, thesratadonal faree of the turn table 3% sent
invention is not restricted to this. The ter may, be supplied.tq the space
350 to presswhich asts o the press, Im&éﬁﬂ&/@ﬁsﬁw retamer ring 355 during the
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present invention, warer 1s uni essé t the polishing

surface by tfeeswigShorizestallyvdde toyiie yotional foecelal B this eafbudinteny)

not. Thus, the wafér is presSed against the polishing surface al ong the
however, the press ring 328 does not swing horizontally since it is

supported by the projection 370, which is formed on the inner surface of
the bottom of the head body 322. Thus, a part of the polishiﬁg pad 316
which is enclosed by the press ring 328 can be maintained flat, so that the
surface of the wafer 354 can uniformly be polished. -

Moreover, if the polishing pad 316 is corrugated, the carrier 324
moves to follow the shape of the polishing pad 316 since the carrier 324
and the press ring 328 are supported via the pressurized air and the wafer
354 is pressed against the polishing pad 316 via the pressurized air layer
355. Thus, even if the polishing pad 316 is corrugated, the wafer 324 is
uniformly polished because the whole surface of the wafer 324 is pressed
against the polishing pad 316 under uniform pressure. Any other prior
arts fail to disclose such a feature. The present invention significantly
improves the wafer polishing accuracy compared with other prior arts.

In Fig. 9, the air is supplied to the space 350 to thereby press the
carrier 324, but the present invention is not restricted to this. The water

may be supplied to the space 350 to press the carrier 324. In other words,



undul ations and hol | ows. Thereby, it is possible to uniformly polish the

waf er . Mor eover, according to the polishing apparatus of the present
i nvention, the carrier supports the wafer via the pressurized fluid | ayer,
and the head body supports the press ri and the retainer ring via the

pressurized fluid. For this reason, the Totational force of the turn table
IS not transmtted to the carrier while the wafer is being polished. Thus,
it is possible to prevent the carrier fromtilting unnecessarily w thout
i ncreasi ng tamy fluid shay besupplieddothd spaceB850l Fisis aipphiestorte ispaos 3¢6gn

t he polishing pad is not corrugated, so that the wafer can be polished

accuratel y. too. Furthernore, according to the present invention, if the
polishing surface is cqrrugated, the carrier noves to follow the shape of
t he The piezo-electric device in Fig. 528 thedeaf spiing indFigaenmiynce

the carrier and ring are supported via the pressurized fluid and

the press
the wafer i &%F@ggﬁg‘a@é!thﬁn@% \pf_blql_;mqsge%ther earsieFidd4.- he pressuri zed
Uni for iy pol i shotF Bagn e i <fias Bolgk g be-fortard GBthe cheripr as Seawn
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cover all modi {1 canroneiearpieeiike SRy RTPIsRR lntr R, GRVERLARY 8 pitg
\(’:V: ;r"m;‘ the spig, the3iz6<0&rf dévite 'd0MTHE' PHify, FMleSshifill alld'de APfagded
may be employed as the pressing means of the carrier 324 and the press
ring 328.

As set forth hereinabove, according to the polishing apparatus of
the present invention, the wafer is uniformly pressed against the polishing
surface by the pressurized fluid layer whether the wafer is deformed or not.
Thus, the wafer is pressed against the polishing surface along the
undulations and hollows. Thereby, it is possible to uniformly polish the -
wafer. .

Moreover, according to the polishing apparatus of the presént
invention, the carrier supports the wafer via the pressurized fluid Iayer,
and the head body supports the press ring and the retainer ring via the
pressurized fluid. For this reason, the rotational force of the turn table is
not transmitted to the carrier while the wafer is being polished. Thus, it
is possible to prevent the carrier from tilting unnecessarily without
increasing the polishing pressure under normal operating conditions when
the polishing pad is not corrugated, so that the wafer can be polished
accurately.

Furthermore, according to the present invention, if the polishing

surfape is corrugated, the carrier moves to follow the shape of the
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CLAI M5~ 1. A polishing apparatus which holds a wafer with a hol di ng head
and presses the wafer against a rotating turn table to thereby polish a
face of the wafer, wherein said holding and conpri ses: a head body
which is rotatably arranged such that sard head body faces said turn table;
a carrier which floats on said head body in such a manner as to nobve
vertically; .., an air jetting menber which is provided at the bottom of
sai d carri er polishing surface sincentheocdreier andethef prese ring are suppdwrtedwiafthem a
pressurized fluid |ayer between said carrier and the wafer; and

pressi ng neapsessirizedpluickand the wafer is pressedvagdinstithie polishing berface tiar eby
press the wafer agai nst Sfii d turn table via said pressurized fluid |ayer.

2. The pothepressuzized huigslaysr.deThusdeven i thenpolishingepas is ecirugatess si ng
Apparatus. as CPAIEE 1 HOBORTY FOLAREH sranse the drclecsusfcopt the watesns
ot e5si ng’ meaRtoyvel Bgaliie e HRRRhRg Sudtiee Gaulf buitDem Bressurth: oot i ction
g:;’hce' S The: GRid1aHe EndRREGH, Howsv S thdiHerd is"hd illention i Tisait
the invention to the specific forms disclosed, but on the contrary, the
invention is to cover all modifications, alternate constructions and
equivalents falling within the spirit and scope of the invention as

expressed in the appended claims.



28 pressing neans is a spring nenber. 6. The polishing apparatus as
defined in claim1, wherein said air jetting nmenber is a porous menber.

7. The polishing apparatus as defined in claiml1l, wherein said air
jetting nmenber is a nenber on which air i;ttingv\ﬂol es are forned. 8
The polishing apparatus as defined in cl@a m1, erein s

menbgr IS saigd (F:)arri er on which air jetting holes are foﬁ'ﬂlﬁ"l"“ﬁ“ﬂ'“ﬁ"l
pol i shing apparatus as defined in claim1, wherein said afr jettiftg frenber

conpri ses: a first air jettingClRAFMSwhich jets the air to a
central part of the wafer; a second air jetting menber which jets
the air to an edge part of the wafer; and wherei n pressure applied

10, e edge part oh phmsBl hpfianie vien S41a R B A5ORIng Bead,
ol 1 Shi g apant Br CesBE PRI JRRLR £ rothihp (A ST tol ey polish 4face | T
air jetting oftheewafer, evierein'saideiglaie head comprises::
a head body which is rotatably arranged such that said head body
faces said turn table;
a carrier which floats on said head body in such a manner as to
move vertically; o
an air jetting member which is provided at the bottom of said
carrier and jets air to the other face of the wafer to thereby form a
pressurized fluid layer between said carrier and the wafer; and
pressing means which presses said carrier toward said turn table to
thereby-press the wafer against said turn table via said pressurized fluid

layer.

2. The polishing apparatus as defined in claim 1, wherein said

pressing means presses said carrier via pressurized fluid.

3. ‘The polishing apparatus as defined in claim 2, wherein the fluid is
one of liquid and air.

4, The polishing apparatus as defined in claim 1, wherein said
pressing means is one of a piezo-electric device and a magnetostriction

device.

5. The polishing apparatus as defined in claim 1, wherein said



11. The polishing apparatus as defined in claim9, whereii §aird-first—and

second air jetting nenbers are nmenbers on which air Jetm,lm”" '
29 f or med. 12. A pol i shing apparatus which hol ds memg‘!!l
hol di ng head and presses the wafer agai ggt arotating tirn‘tabl e to r eby
polish a face of the wafer, wherein sai d hol ding head conpri ses: a
head body which is rotatably arranged such that said head body faces said
turn table; . acarrier which floats on said head body in such a
manner as t pressinguueansis a gpring memben air jetting menber which is

provi ded at the bottomof said carrier and jets air to the other face of
the wafer to thereby forma pressurized fluid | ayer between said carrier

and the wafer; an .. first pressing ans which presses said carrier
toward said@urn ?Bmml@hm&marqm@s@ detingds &y <=§gm AstWheren: said auol e
via said pressurized flujd Iaéfr; a press ring which is supported by
sai d head bdﬂfﬁmg\% eLISARARUSembPETyve vertical |y and which is

concentrically arranged outside said carrier, said press ring enclosing the
waf er during polishing; and second pressing neans whi ch presses said

et ined i n obal m 1oe st BBafas o Aefig A PRl da BRI Hla, &6

surface of SgythPresibét Ma midhber 6h WEh it Miting holes are formed.

8. The polishing apparatus as defined in claim 1, wherein said air

jetting member is said carrier on which air jetting holes are formed.

9. The polishing apparatus as defined in claim 1, wherein said air
jetting member comprises:

a first air jetting member which jets the air to a central part of the
wafer; |

a second air jetting member which jets the air to an edge part of the
wafer; and _ .

wherein preséure applied to the edge part of the wafer by the air
jetted from said second air jetting member is set lower than pressure
applied to the central part of the wafer by the air jetted from said first air

jetting member.

10.  The polishing apparatus as defined in claim 9, wherein said first

and second air jetting members are porous members.

11.  The polishing apparatus as defined in claim 9, wherein said first

and second air jetting members are members on which air jetting holes are



regul ating a position of the wafer during polishing The O|IShIn
apparatus as defined in claim13, wherein at |east a pHmm) mm HEHHJner
ring which neets the wafer i s made of resin. hi ng
apparatus as defined in claim12, whereigy said first preSS|ng neans pf esses
said carrier via pressurized fluid, and“Said second pressing neans presses
said press ring via pressurized fluid. 16. The polishing apparatus as
defined in claim15, wherein said fluid is one of liquid and air. 17.

The polishi fgrayedar at us as defined in claim12, wherein at | east one of
said first and second pressing neans is one of a piezo-electric device and
a magnetostriction device. 18. The polishing apparatus as defined in
claim 12, wherein at |east one of said first and second pressing nmeans is a
spring nenbel2. 1A polishiagpapparatusgwinichrholds awafef i a rholdmignhead

wherein said air jetting nmenber is a porous nenber.
and presses the wafer against a rotating turn table to thereby polish a face

of the wafer, wherein said holding head compnses:

a head body which is rotatably arranged such that said head body
faces said turn table;

a carrier which floats on said head body in such a manner as to
move vertically;

an air jetting member which is provided at the bottom of said
carrier and jets air to the other face of the wafer to thereby form a
pressurized fluid Iayer between said carrier and the wafer; and

first pressing means which presses said carrier toward said turn
table to thereby press the wafer against said turn table via said pressurized
fluid layer;

a press ring which is supported by said head body in such a
manner as to move vertically and which is concentrically arranged outside
said carrier, saici press ring enclosing the wafer during polishing; and

second pressing means which presses said press ring against said

turn table.

13.  The polishing apparatus as defined in claim 12, wherein a retainer
ring is provided at an inner surface of said press ring, said retainer ring

regulating a position of the wafer during polishing,

14.  The polishing apparatus as defined in claim 13, wherein at leasf a

part of said retainer ring which meets the wafer is made of resin.



20. The polishing apparatus as defined in claiml2—wherern said a'i'r
jetting nenber is a nenber on which air jetting hoIe

The polishing apparatus as defined in clai m 12, wher ﬂ[mammlm I!

menber is said carrier on which air jet hoI es are « ofcne

pol i shing apparatus as defined in clai m“12, \/\herel n said air jetti ng rrenber
conpri ses: a first air jetting menmber which jets the air to a
central part of the waf er; a second air jetting nenber

which jets the air to an edge part of the waf er; and wherein
pressure applied to the edge part of the wafer by the air jetted frogmsaid
second air jHtingThepelishing apparatus astdefingd in claim aﬁplw&rem sakd figsht r al
part of the wafer by the air jetted fromsaid first h ett nber

23. The p@ﬂ%ﬁ%%ﬁérﬁ?ﬁ%ﬁsﬁémﬁéﬁ Vi Pé%ﬁ“tﬂzﬁg Wfda §F‘¥qf’fdst

and second air jetti menbers ar rous nenbers The pol i shi ng
appar at us asP'E?ég éHSNQWfEldER)?@ﬁmmHrqsﬁpggeéﬁ}ugecond air jetting
menbers are nmenbers on which air jetting holes are forned.

16.  The polishing apparatus as defined in claim 15, wherein said fluid

is one of liquid and air.

17.  The polishing apparatus as defined in claim 12, wherein at least
one of said first and second pressing means is one of a piezo-electric

device and a magnetostriction device.

18.  The polishing apparatus as defined in claim 12, wherein at least

one of said first and second pressing means is a spring member.

19.  The polishing apparatus as defined in claim 12, wherein said air

jetting member is a porous member.

20.  The polishing apparatus as defined in claim 12, wherein said air

jetting member is a member on which air jetting holes are formed.

21.  The polishing apparatus as defined in claim 12, wherein said air

jetting member is said carrier on which air jetting holes are formed.

22.  The polishing apparatus as defined in claim 12, wherein said air

jetting member comprises:

a first air jetting member which jets the air to a central part of the



25.  The poli sm—ng*appmatus—as—defl ned in claim 12, wherein a projection
i s foried on the ad body, said projection is in contact
with a ci rcum‘ere "’J l,ﬁmﬂHmt he bottom of said press ring to prevent
said press ring fromailitl m

wafer;

a second air jetting member which jets the air to an edge part of the
wafer; and | '

wherein pressure applied to the edge part of the wafer by the air
jetted from said 'second air jetting member is set lower than pressure
applied to the central part of the wafer by the air jetted from said first air

jetting member.

23.  The polishing apparatus as defined in claim 22, wherein said first

and second air jetting members are porous members.

24.  The polishing apparatus as defined in claim 22, wherein said first
and second air jetting members are members on which air jetting holes are

formed.

25.  The polishing apparatus as defined in claim 12, wherein a
projection is formed on the bottom of said head body, said projection is in
contact with a circumferential surface of the bottom of said press ring to

prevent said press ring from tilting.



