POLI SHI NG HEAD AND POLI SHI NG APPARATUS [Det ail ed Description of the
I nvention] [Technical Field] [0001] The present invention relates to
a polishing head for hol ding a workpi ece when a surface of the workpiece is
pol i shed and a polishing apparatus provided with the polishing head, and
nore particularly to a polishing head for hol ding the workpiece on a rubber
filmand a polishing apparatus provided with the polishing head.
[ Background Art] [0002] As an apparatus for polishing a surface of a
wor kpi ece such as a S|I|con mafer there are a single-side polishing
appar at uUROLLBHANG HEAD B ISHING, HEFARAMTIVS each side, and a
doubl e- si de polishing apparatus in which the both sides of the workpiece
are polished at the sane tine. For exanple as shown in FIG 10, a
connFn ﬁﬂﬂ@&&%fqﬁeQﬁﬁ¢shphgoappér$hﬁsRnﬂﬁﬁﬁk@@]a turn table 88 onto which
a polishi ad 89 is. attached, a polishing agent supply mechanism 90, a
polishiné%%égﬁuéfgaﬁgl?%éﬁlike. Thi s polishing appargPug 82 polishes a
morkPiecqombuM hol di ng the workpi ece Wwith the polishing head 81,
supplying a polishing agent onto the polishing pad 89 t hrough the olishin
agent supply nﬁéﬁaﬁ@%ﬁQﬂT IRt hgnt heleder tebie BBl 4R PHe Séplghlng )
head 81 %%%p%%tl'd’ﬁl% a%grQthgbngzh%nS‘arfsaﬁ?f@é@etBE VREKRL9GS Wddt 0
sliding contact wt he pol i shing pad .

is polished and a polishing apparatus provided with the

polishing head, and more particularly to a polishing
head for holding the workpiece on a rubber film and a
polishing apparatus provided with the polishing head.
[Background Art]

[0002]

As an apparatus for polishing a surface of a
workpiece such as a silicon wafer, there are a single-
side polishing apparatus, in which the workpiece 1is
polished by each side, and a double-side polishing
apparatus, in which the both sides of the workpiece are
polished at the same time.

For example as shown in FIG. 10, a common single-
side polishing apparatus comprises a turn table 88 onto
which a polishing pad 89 is attached, a polishing agent
supply mechanism 90, a polishing head 81 and the like.
This polishing apparatus 82 polishes a workpiece W by
holding the workpiece W with the polishing head 81,
supplying a polishing agent onto the polishing pad 89
through the polishing agent supply mechanism 90,
rotating the turn table 88 and the polishing head 81
respectively, and bringing a surface of the workpiece W
into sliding contact with the polishing pad 89.

[0003]
As a method for holding the workpiece with the



[ 0003] As a nethod for holding the workpiece with the polishing head, for
exanple, there is a nethod of attaching the workpiece onto a flat

di sk-shaped plate through an adhesive such as a wax. O her than that,
particularly as a holding nmethod of suppressing rise and sag on an outer
circunferential portion of the workpiece and of inproving flatness of the
whol e wor kpi ece, there is a so-called rubber-chuck nethod in which a

wor kpi ecgohokding pidd,onfés erdapot, anhelrastic 4 imevthadpoéssurized fluid
such as air is poured into a back face of the elastic film and the elastic

fiIn1is_@hfP§Pé@gbih§tﬂﬁq%ﬁh¢%?e§§EPeas§¥§$tq}?ﬁééga?ﬁ@ ROPKSi ece toward
the pol 'égkgggaa%n( Sem Al et shihenat ur gak. fl@,rth@&arm{aea-uw@pél] | An

exanple o structure of a conventional polishing head by the
r ubber - chackimeflhod yi @ schemat dtagl peshogh afh Ripro9ssngessent idald part of

this polishing head 101 consists of an_annul ar. rigi i ng. 104 made of SUS
and t he ??ﬁe?gtﬁg ﬂﬁ%ﬁﬁ ?%5%¥ﬁg§r88ﬁ&5 R@%ﬁﬁ??i%gd{??nﬁofggfegﬁﬁ amd
plate 105nfobRednedieng idigekéng 384tnA serlled wpakeide6,i shdeki ned by

the rigid ring 104, the rubber film 103, and the md plate 105. An annul ar
tenpl atelg1d P§-grdvicged wPpRENERIEH! P BRiAh Hhe' ki gl ¢ r VAGARBZ SN a
pe“pherﬁ&%ﬁﬁhg' g%r%'la% | avet, facgePant 9n af; & he; fbber il m 103. The
pressure 0 pace Is adjusted, for exanple, by supplying a pressurized
fluid wipheaspréssudr € ladjdistueint a seghaniismplirédc antenteback ttheem d pl ate

105. A pressjng ans, t. shown r pressi.ng the md plate,105.in the
directi on thFthgéﬁﬁ§hi Ibadaﬁ%Qng %F&&%dégﬁngbo%T Pn%iate@b%ﬁ'the
pol i shi ng heado 10l peenfd i esh ass abgverelshe tMy kpd €eei d¢estbakedon the

| ower face portion of the rubber film 103 through a backing pad 113, an
edge porthenpef ichd ngorgst eteeqv Patraltd Iiitarahere ehpl 4P& BERATRARY t he
wor kpi ec OH%%? polished by bringing it into sliding contact wth the
polishing 109 attached onto an upper face of the turn table 108 by
pressing the mwd pkatpld0bf the structure of a conventional

polishing head by the rubber-chuck method is
schematically shown in FIG. 9. An essential part of
this polishing head 101 consists of an annular rigid
ring 104 made of SUS and the like, the rubber film 103
bonded to the rigid ring 104, and a mid plate 105 joined
to the rigid ring 104. A sealed space 106 is defined by
the rigid ring 104, the rubber film 103, and the mid
plate 105. An annular template 114 is provided
concentrically with the rigid ring 104 in a peripheral
portion on a lower face portion of the rubber film 103.
The pressure of the space is adjusted, for example, by
supplying a pressurized fluid with a pressure adjustment
mechanism 107 in a center of the mid plate 105. A
pressing means, not shown, for pressing the mid plate
105 in the direction of the polishing pad 109 is
provided.
[0005]

With the polishing head 101 configured as. above,

the workpiece W is held on the lower face portion of the



[ 0006] Wth regard to polishing of the workpiece by using the
above-descri bed polishing head, for the purpose of inproving uniformty of
the polishing, there are disclosed a carrier head by the rubber-chuck

met hod that enables a wafer to be pressed with a plurality of annul ar
portions concentric with one another (See Patent Literature 2) and a
substrat e-hol ding apparatus in which a plurality of pressure chanbers are
provi dedripbk@e fd 1apades foiredghebwear kdmeelmst i £l padaanddgehol di ng nenber
(See Patent Literature 3). [Citation List] [Patent Literat%fe [0Q£7]

Pat ent LPPEEAPTr €11 W arRsEPURERaMi ded TR bubFEatow @ﬁ%kéﬁ% ’

No. HO5- 69340, Rat gt |l taratyr g5 2, Japanese bgn%rmf@%%ﬁemhteubl i cation
(Kokai ) No.2004-516644 Patent Ll?erature 3.7 Japanese Unexan ned Patent
publ i cat $ bhd{ Kgkaiop the: 200211 8706 0pp Samirnyg afad nV@ht aohichedognto
an upper face of the turn table 108 by pressing the mid
plate 105.

[0006]

With regard to polishing of the workpiece by using
the above-described polishing head, for the purpose of
improving uniformity of the polishing, there are
disclosed a carrier head by the rubber-chuck method that
enables a wafer to be pressed with a plurality of
annular portions concentric with one another (See Patent
Literature 2) and a substrate-holding apparatus in which
a plurality of pressure chambers are provided inside a
space formed between an elastic pad and a holding member
(See Patent Literature 3).

[Citation List]

[Patent Literature]

[0007]

Patent Literature 1:Japanese Unexamined Patent
publication (Kokai) No.H05-69310

Patent Literature 2:Japanese Unexamined Patent
publication (Kokai) No.2004-516644

Patent Literature 3:Japanese Unexamined Patent
publication (Kokai) No.2002-187060

[Summary of Invention]

[0008]

When the workpiece W is polished by using the
polishing head 101 holing the workpiece W on the rubber
film 103 as described above, the flatness and the
polishing stock removal uniformity of the whole

workpiece W may be improved in some cases, but there is



When the workpi ece Wis polished by using the polishing head 101 holing the
wor kpi ece Won the rubber film 103 as descri bed above, the flatness and the
polishing stock renoval uniformty of the whol e workpi ece Wnay be inproved
in sone cases, but there is a problemthat stable flatness of the

wor kpi ece W cannot be obtained, for exanple, due to an influence of
variation of the thickness of the workpiece and the tenplate. [0009]

Mor eover a piobhemeverdt tdwedbbs 6L bghesls sifapshofwdhepwockpivecanWdref or e
polishing is not flat, it is necessary to adjust_a polishing profile in
order t oPRpAPERiRE sHape faTRESwoFKEi & #P%%%%%ﬁ?iBﬁal pol i shi ng head

by the ruQ?gét%% I6 ATRINOG, 1 NORRYEE, o¢anrpRL v{&ﬁqsiacf%g%g]getme polTihzhi ng

c
profile, and such an adjustnent i1s thus difficult.

present tewphtiten was acconplished in view of the above-expl ai ned probl ens,
and its nB'B 3bject is to provide a polishing head and a polishing
apparatué B 8 ided with the polishing head that can adjust the polishing

profile on thevbasbseef tike tshapsveittheavorkpioeaeihefiorshpedishing and can
stably obtain good fl atness. [0011L, _ To achieve this object, the
present FReenPE&Riscsviide o pdl PehilA§iRgad S MAtudi k@t at 1FeasSt: an annul ar

rigid rinpg, ry fid4 nded t 0Hh6 o i Gk ridg M & hgaupif orm tension
a md pIgggeﬁg%ggg%ﬁ)%4%P$?g?dg??ns, tﬁebmé}ﬁﬁeue forn?ﬁg a space
togethermmﬂﬁﬁythherWMWyefdfnthadwbhkpdbgdeLin@;Gmnvﬁnnﬂ@malenplate

provi ded concentrically with the rigid ring in ripheral portion on a
| oner fakk® bﬁgﬁpgn?ﬁ¥“¥ﬁ@’r %e?u%%gﬁfcéH& a”ﬁ?g&g reg%ﬁfﬁgfnent nechani sm
for changingopr essuria WicHdieyspase, pbhe spahics Hmgr iread hebdsngnha aback

surface of a workpiece on the |ower face portion of the rubber film
hol di ng af]eagaepsr tisorkhors thif bFRprece with the

[0010]

The present invention was accomplished in view of
the above-explained problems, and its main object is to
provide a polishing head and a polishing apparatus
provided with the polishing head that can adjust the
polishing profile on the basis of the shape of the
workpiece before polishing and can stably obtain good
flatness. |
[0011]

To achieve this object, the present invention
provides a polishing head including at least: an annular
rigid ring; a rubber film bonded to the rigid ring with
a uniform tension; a mid plate joined to the rigid ring,
the mid plate forming a space together with the rubber
film and the rigid ring; an annular template provided'
concentrically with the rigid ring in a peripheral
portion on a lower face portion of the rubber film; and
a pressure adjustment mechanism for changing pressure of
the space, the polishing head holding a back surface of
a workpiece on the lower face portion of the rubber film,

holding an edge portion of the workpiece with the



tenpl ate, and polishing the workpiece by bringing a surface of the
wor kpi ece into sliding contact with a polishing pad attached onto a turn
tabl e, wherein the space is divided by at |east one annular wall concentric
with the rigidring to forma plurality of seal ed spaces; an outer dianeter
of at |east one inside sealed space of the plurality of seal ed spaces
divided by the annular wall is formed so as to be equal to or nore than a
di anet er t efipaattkat Resswiar sint wgdt hegivom kofi edwe worikpiegengand t he pressure
adj ust ment nechani sm separately controls_pressure of each,oL the plurality
Kk

of seal edu8Haces O A2 orkpiece nlphpPs Sty HEP the” Wolkpi ece is hel d

with the,rublgs Hf ?chraec%a{é’héérSﬁfot har ythe (ki egesr& g space is
di vided by at [east one annular wall concentric with the rigid ring to form
a pl ural spgcef isealigd dghdes; aanleaser cdeamererl af wall ea8RCOAE rilgsi de

seal ed spa the plurality of .seal ed aces .di vide he annul ar wal |
€8 Bbet o368 Latad e or SR 8 il a T are el

is fornedt an “a

fl at nesssgyaeant aad oieei o tdmé her workpicecea sancridiei ps edsuseaadjdust ment
mechani sm separately controls pressure_of each of the pluralit%ﬁof seal ed

spaces, PoRFShPAgtesn e qrek iy nell #PEACSH PRRGSS (M Y B %t pBYi §Rfng pressure
to the wop Bi%ew\éﬂltlhg%te a%%@{ﬁsngg ot acchange i¢L, pEesgyre duerfo

pressure adjustnment o e seal ed spaces, on an inside of the

di anet era ofiithetklratorfess-fuearants eedunegnoredf news awrkbi eke. [0013] As a
result, eveE when there are sonewhat vgtia;iontpf t@@ %hickness of the
wor kpi ecBORNBLEREt 8RN A Ryood® P &t AEIESEAT Vol sHiHy S ock renoval

uni form ¢ y,ga8tbe yalowayts sesUs esls shhet BE ewent dhathd hel shapeteof othe

wor kpi ece %efore polishing is not flat, the polishing profile can be

readi |y ehahgedSByCadj-usting the pressure of each of the seal ed spaces on
t he basi 08§25he shape thereof, and the shape of the workpiece can be
nodified into a flat shape.

In this manner, when the workpiece is held with

the rubber film greatly larger than the workpiece; the
space is divided by at least one annular wall concentric
with the rigid ring to form a plurality of sealed
spaces; an outer diameter of at least one inside sealed
space of the plurality of sealed spaces divided by the
annular wall is formed so as to be equal to or more than
a diameter of a flatness-guaranteed region of the
workpiece; and the pressure adjustment mechanism
separately controls pressure of each of the plurality of
sealed spaces, polishing can be performed with giving a
uniform poliéhing pressure to the workpiece without an
influence of a change in pressure due to pressure
adjustment of each of the sealed spaces, on an inside of
the diameter of the flatness-guaranteed region of the
workpiece.
[0013]

As a result, even when there are somewhat
variation of the thickness of the workpiece and the

template, good flatness and polishing stock removal



[ 0014] In this case, at |east one other seal ed space concentric with
the rigid ring can be further fornmed inside the seal ed space having the
outer diameter fornmed so as to be equal to or nore than the dianeter of the
fl at ness-guar ant eed regi on of the workpiece. [0015] In this manner,
when at | east one other seal ed space concentric with the rigid ring is
further forned inside the seal ed space having the outer dianeter forned so
as to beuedualrntia yrcarriee t hanatybe sdicareider dhn ttie féadmesshgtataet eed

region of the warkpiece, the poljshing can b erformed wi_th giving a nore
uni f or m BEPENIHy ee%%‘?]é?’t%g?hge\%@lr%pipé’ Shief bt (8Pt Feefess
pol i shi n?oiﬁ%@ﬁinrgerﬁ)zv@ﬁ‘fi}@'éQﬂ?]ni)EYr‘é%!&iQ%/ sefdiedy by adglkicapgto this, in

the event that the shape of the workpiece before polishing is not flat, the
pressur etbf eacts sofra hef seatedo§pabes seand dse Imreepreei sbeybadjgst ed on t he

basis of the, sh hereof . and h f th kpi ece. di fied
o a f A EBF SRS (o018 hd- PR B e s, M he Rb b L et (T be

pol i shedpbeanobe fd i liircon i Aghe ehypal wafer having a dianeter of 300 mm
or nore. In this manner, even when the workpiece to be polished is a
silicon $PRgFE crystal wafer having a | arge diameter of 300 nmor nore, the

F0 the whol 6 LT Sae of "LRE v ki 6o SAtordl e C6 the present Pnventi on.
good pol ¢shirgtstiock irdnoviad whgidr ming cam bee sbeourledr [FOOTEH
inside the sealed space having the outer diameter formed
so as to be equal to or more than the diameter of the
flatness—guaranteed region of the workpiece.
[0015]

In this manner, when at least one other sealed
space concentric with the rigid ring is further formed
inside the sealed space having the outer diameter formed
so as to be equal to or more than the diameter of the
flatness-guaranteed region of the workpiece, the
polishing can be performed with giving a more uniform
polishing pressure to the workpiece, and better flatness
and polishing stock removal uniformity can be secured.
In addition to this, in the event that the shape of the
workpiece before polishing is not flat, the pressure of
each of the sealed spaces can be more precisely adjusted
on the basis of the shape thereof, and the shape of the
workpiece can be modified into a flatter shape.

[0016]

In this case, the workpiece to be polished can be
a silicon single crystal wafer having a diameter of 300
mm Oor more.

In this manner, even when the workpiece to be
polished is a silicon single crystal wafer having a

large diameter of 300 mm or more, the polishing can be



In this case, the outer dianeter of the at | east one inside seal ed space of
the plurality of seal ed spaces divided by the annular wall is preferably
equal to or |less than 102% of an inner dianmeter of the tenplate. In
this manner, when the outer dianeter of the at |east one inside sealed
space of the plurality of seal ed spaces divided by the annular wall is
equal to or less than 102% of an inner dianeter of the tenplate, the change
i n presspeefoamdse wittengtivitbeawnokpe ecd fwtth soppskesspgngrassiunfd uence of

the rigidity of the tenplate, and, {he polishin ressyre on the workpiece
can be ebPi EPEntTRP L 110% et BOLEPS. YOEOYRA HEF Rordhehacpr ésent
inventiOﬁrE%@%EdQ§nﬂnﬂ91é§hi@goépPéna%w§1H§QQx&9K pehbshiing a surface of a
wor kpi ece including at | east a polishing pad attached onto a turn table, a
pol i shi ngnagemmisuppian e hagfskheflor suppl yi ng a polishing agent onto the
polishingoggq, and the polishing head according to the present invention as
a polishing head for holding the workpiece. [0019] In this manner,
when the workpiecehis peldeshethdyowsengdi haepelr s nghappar béaist pr ovi ded
with the Bollsth head sgcording to the present invgntion, t he polishing
can be pBRForREd R 5% SA ngPACENPE oF &SR gt Presstfrdled t he wor kpi ece

and eYensﬁﬁéastE@Rﬁxﬁﬁfl§Pn@M@a£nBH§a%ah%§h!QHsQ$réP§r£B&gk@%§§lOf the
wor kpi ece and the tenpl ate, good flatness and polishing stock renoval

uni form £9 eanlbesalthiys s&etured. anninherevammatx ¢hetBhape of the
morkpiecg Bﬁ&ggg the polishing is not flat, the polishing profile can be
readily cha by adjusting the pressure of each of the seal ed spaces on
the basis of the shapembhereeqf wiand tihe shape afi anla avordkpiece san be
nodified into a flat shape. [0020] In the polishing head_according
to the pt@d&ht OPRvemSIGE I%elepatrars Qifvitdsd MyHER L1 EAsP o2&/l ar wal |
concent rica b 5hgtihe Jd0igl, rimg L0nfi9Em daphunal idy,of sgabed;gpaces; an
outer diameter of at |east one inside seal ed space of the plurality of

seal ed sphaeesldidi ddd dyy irheeanadibbmetaal bfi $hforimag batas tbebe equal to or
more thap,a, diageter of A f1atness- guaranteed region, of (Lhe, yppkpi ece; and
t he pressure adjuspnent nmechani sm séparat el’y contro sppressure of each of
the plurahppyeokisealaed ispalesncdhefpahieshiing @ity beft baeetene 1pard or med
with giving a uniformpolishing pressure to the workpi ece, and even when
there ar%ngoﬁﬁﬁhaplﬂﬁ@%ﬁﬁiQﬁ?%&uﬁ? PRe thRi AT FC t FRE WP kpi ece and the

tenpl at g ¢ gpedchkatness and pol i shing stock renmoval uniformty can be
al ways secured. In"addi'tion to this, in the event that the shape of the

wor kpi eceOB&Bbre polishing is not flat, the polishing profile can be
readi |l y chang b hadliﬂustin t he pressure of %he sealedc§ ace on the basis

of the shape ther OFf T3ha t g%ﬂ? 56 B t eV Wb %8?e€§9¥ﬁ1 e Trodified into a
flat shapelifBihef abpscEitild aced Abe Poawshdsly [D0idface of a

workpiece including at least a polishing pad attached
onto a turn table, a polishing agent supply mechanism
for supplying a polishing agent onto the polishing pad,
and the polishing head according to the present
invention as a polishing head for holding the workpiece.
[0019]

In this manner, when the workpiece is polished by
using the polishing apparatus provided with the
polishing head according to the present invention, the
polishing can be performed with giving a uniform
polishing pressure to the workpiece, and even when there

are somewhat the variation of the thickness of the



FIG 1 is a schematic view show ng an exanpl e of the polishing head
according to the present invention; FIG 2 is a schematic view show ng
anot her exanple of the polishing head according to the present invention;
FIG 3 is a schematic view show ng an exanpl e of the polishing apparatus
according to the present invention; FIG 4 is a view showing the results of
the polishing pressure in Exanple 1 and Conparative Exanple 1, FI G
5 is a viewkpliewengridethesueémpletet hgopal ifSld hge ps essdr poilhsBxagpl e 1 and
Exanpl e S _a.view sh%\lgi ng the results of facgh

nd"the

2; FI.G 6, ]
rel ati onSHPF SRS L e bbPFEAT Ko ato U FEET Ly
pressurecPanel thixe soml eshspaceri BneXaRli ibcdxsdmbee 3thand Conparative
Exanpl e gblishing is not flat, the polishing profile can be
readily changed by adjusting the pressure of each of the
sealed spaces on the basis of the shape thereof, and the
shape of the workpiece can be modified into a flat shape.
[0020]

In the polishing head according to the present
invention, the space is divided by at least one annular
wall concentric with the rigid ring to form a plurality
of sealed spaces; an outer diameter of at least one
inside sealed space of the plurality of sealed spaces
divided by the annular wall is formed so as to be equal
to or more than a diameter of a flatness-guaranteed
region of the workpiece; and the pressure adjustment
mechanism separately controls pressure of each of the
plurality of sealed spaces. The polishing can be
therefore performed with giving a uniform polishing
pressure to the workpiece, and even when there are
somewhat the variation of the thickness of the workpiece
and the template, good flatness and polishing stock
removal uniformity can be always secured. In addition to
this, in the event that the shape of the workpiece
before polishing is not flat, the polishing profile can
be readily changed by adjusting the pressure of the
sealed space on the basis of the shape thereof, and the
shape of the workpiece can be modified into a flat shape.
[Brief Description of The Drawings]

[0021]

FIG. 1 is a schematic view showing an example of

the polishing head according to the present invention;

FIG. 2 is a schematic view showing another example



FIG 7 is a view showng the results of each m ni num val ue of the polishing
stock renoval uniformty against the outer dianeter LD of the seal ed space

in Exanple 1, Exanple 3, and Conparative Exanple 2; FIG 8 is a
view showi ng the results of the polishing stock renoval uniformty in
Exanpl e 1, Exanple 4, and Conparative Exanple 1; FIG 9is a

schemati c vi ew showi ng an exanple of a conventional polishing head; and

FIG 10 bg anscheymitdic vy eMeshoukrg ran mexaml thofpaesonvent i onal
si ngl e-si de polishing apparatus. [Description of Enbodi nents] [0022]
Her ei naf BV EN&} %&bodi nent of the present invention will be explai ned, but

the present in tiQgn.;i j ot h . %gﬁ@ he swor kpi ece
is polished mﬁ?ﬁafhg dﬁfﬁg?%?@ %Fggoﬁgg% gﬁiﬁ%%?fﬁ rﬁ y u%%ngfa
convent i bhal ppdliisshimy d@adrather eciceoraiprobiemiidaprgeedtf | at ness cannot
be stablﬁ obt ai.ned, for exanple, due to the influence of the variation of
the thi ckRE§8 3 he wor kpi ece and the tenpl ate. Moreover, in the event

that the shaperog.the jworkpjase HebRLBgpehkshicR@lits not fhat, it is
necessary to adjust the polishing profile in order to nodify the shape of
t he wor kpPééehiTigerr s up@weleFxaaprpgeol! émd Hamka edh{EARt ESAAP 150l i shi ng
head canngt readily adjust the polishing profile, and it is therefore
necessary’to change the polishing head itself into a polishing head having
a desired pol i BhGng5phef id eritew pohdéghngntprackiscd.ts of the

polishing pressure in Example 1 and Example 2;

FIG. 6 is a view showing the results of each
relationship between the polishing stock removal
uniformity and the pressure P2 of the sealed space in
Example 1, Example 3, and Comparative Example 2;

FIG. 7 is a view showing the results of each
minimum value of the polishing stock removal uniformity
against the outer diameter LD of the sealed space in
Example 1, Example 3, and Comparative Example 2;

FIG. 8 is a view showing the results of the
polishing stock removal uniformity in Example 1, Example
4, and Comparative Example 1;

FIG. 9 is a schematic view showing an example of a
conventional polishing head; and

FIG. 10 is a schematic view showing an example of
a conventional single-side polishing apparatus.
[Description of Embodiments]

[0022]

Hereinafter, an embodiment of the present
invention will be explained, but the present invention
is not restricted thereto.

When the workpiece is polished with the workpiece
held on an elastic film by using a conventional

polishing head, there is a problem that good flatness



[0023] In view of this, the present inventors repeatedly keenly
conducted experinents and studies to solve the above-described problens.

As a result, the present inventors found the follow ng. That is, in
the event that a size of the rubber filmfor holding the workpiece to be
polished is approximately equal or sonewhat |arger than that of the
wor kpi ece, there are instances that the polishing pressure on the workpiece
becones ARG dam Parki cubaEpryned t foow@amrl} ¢ cudfier éat ithle portion of the

wor kpi ec [ ] - By I r face of the
tenplategﬁg%ggﬁgxiﬁgfQHE%N%%??¥§EDB¥Qﬁﬂ§§“£r p}%@@e?é ?gcgp%d bel ow a
posi ti onwofrkpil@serarfdcehof téhplunekpi Hoecowdre pal isthedevéehat that when t he

| ower face of the tenplate $rotrudes fromthe | ower face of the workpiece,

the out eFR&i PEGCerTENde ¢ SYPBFRREPNPE TR LS R shapeNduéSt 8% dédrtease in

the polishi Rg RIRSIYL-PES hsagug%r - Glef Mi?gﬂnéaﬂgreﬁﬂgoanofoﬂ&&
wor kpi ece. On the contrary, en the position o he | ower face of the
t enpl at et psmodadtved rehovieapheopodinte orpfpridect owBhetace sof hdveewor kpi ece,

that is,_when, th Iéﬁgg Jace of the %ﬁrk iecqrﬂgogﬁggﬁs fromthe | ower face

of the t%nﬁfgpé? he “outer- i ¥ cunf efénc Cﬁgi?orﬁ% ocﬁnggé-shape due to

an increasedilyt Beljpaid sthdgoPI £SRlIKG @rdia outaidcitcupf erential portion
of the workpiece. [0025] The present inventors found that the
f 1 at nesstRERREC THe NS1ISH TRl dbie E£B2RERUNNEOMALYSENY heepdl L§RiCdd pressure

of the WQﬁ%Bi§0%0§%§%¥%§iﬁéﬁhaP9¥§ng a desired polishing profile
to polish in practice.
[0023]

In view of this, the present inventors repeatedly
keenly conducted experiments and studies to solve the
above-described problems.

As a result, the present inventors found the
following.

That is, in the event that a size of the rubber
film for holding the workpiece to be polished is
approximately equal or somewhat larger than that of the
workpiece, there are instances that the polishing
pressure on the workpiece becomes nonuniform
particularly in the outer circumferential portion of the
workpiece.

[0024]

Moreover, when a position of a lower face of the
template holding the edge portion of the workpiece is
located below a position of a lower face of the
workpiece to be polished, that is, when the lower face
of the template protrudes from the lower face of the
workpiece, the outer circumference is formed into a
rise-~shape due to a decrease in the polishing pressure

on the outer circumferential portion of the workpiece.

10



The present inventors also found that, in theory, a uniformpolishing |oad
can be given to the workpiece by rigidly managi ng the thickness of the

wor kpi ece and tenplate and by adjusting the position of the |ower face of

the tenplate and the position of the |ower face of the workpiece so as to

be equal to one another and that the workpiece can be nodified into a flat
shape by adjusting the thickness of the tenplate on the basis of a

processi R§ $hEpeTItxhey norRpresde Foozgjion of thewdeerr ffecedple, in
case of {he workpiece Pél goééltéﬁogb‘@eerthé hﬁgongd\i){t:' BLEEE ltE‘?x% 3 Juu ckness

vari ation of approximately several mcrons, e tenplate also has a
t hi cknes<€avar icdt itdre ofoappi exenatelay severdtem thensowktr ifsdeherfef ore

difficult to always adjust the position of the |ower face of the tenplate
and the p8Si Hiodk e?%ép¥8ﬁéP8?§cgﬁﬂmtqﬂ?v&ﬁ%%Fefgcgoogs & be equal to

one anot RempiR gy, acticesutbri 81iaksmrdifdd il 15t pophlEHSE nkle ot Riggness of
the tenplate on the basis of the shape of the workpi ece before polishing.
[0027] Theapeeskrgt tnvamt orerehecedport e peal bell yngepnky sugenduct ed

exper| ments and st udies JHLEber and found that Lhe woLigraily of the
pol i shi ng pressure 0On He" Wor piéCe“can 'be i nproved By Sing 't he rubber
filmfor [bokdiing the workpi ece, the rubber filmwhich is greatly |arger

t han the workpi ece, and that the polishin% stock renoval uniformty can be

t hereby inprovef® REESHE O emE RSy E§aRd tEathd MutkteERFednf erenti al

portion gfnhie Wrkplecendla MhLCcht he chanash iy herPERESHLE iBRiHy occur,
the present inventors conceived that polishing pressure distribution in a

.pl ane of prheswaekgifedehcanobkpieadi by afjastiddedyapedns of dividing the

space, which is forned by the rigid ring; the m |.ate. joined to the rigid
Fhas and the TOBOEFEATH By S Brirariey orum |95 b BPFSF i a eal ed

space hayi ggiZodmpRikershaigelobbarahhate afitde tbatnessogudriariceed regi on
of the workpiece and particularly |arger than the outer dianmeter of the
wor kpi ecRY &A916dYadanpr pen¢apas £hér Rl YhadyastPA§CENE NS essur e,

o b eIk Y s aseine gl heranal et Santer LD
brought ¢6 toepltetipdte and the position of the lower face of
the workpiece so as to be equal to one another and that
the workpiece can be modified into a flat shape by
adjusting the thickness of the template on the basis of
a processing shape of the workpiece.
[0026]
However, for example, in case of the workpiece of
a silicon wafer, the workpiece has a thickness wvariation
of approximately several microns, and the template also
has a thickness variation of approximately several
microns. It is therefore difficult to always adjust the
position of the lower face of the template and the
position of the lower face of the workpiece so as to be
equal to one another in practice. It is also difficult
to adjust the thickness of the template on the basis of
the shape of the workpiece before polishing.
[0027]

The present inventors thereupon repeatedly keenly
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[ 0028] FIG 1 is a schematic view show ng an exanpl e of the
pol i shing head according to the present invention. As shown in FIG
1, the polishing head 1 includes the annular rigid ring 4 made of a rigid
material, such as SUS (stainless steel), the rubber film3 (an elastic
film that is bonded to the rigid ring 4 with a uniformtension and that
has a flat |ower face, the md plate 5 joined to the rigid ring 4, for
exanpl e, cendiclisid ssxperimenjssaafegt efustior neddbforne ﬁﬁ?&irlng 4,

t he rUbb%Petﬁglf%fﬁuﬁé n{gephgﬁgsﬁln_og%%%sure ?lcu%ar a material and

a shape © are restr I n par as long as the
space 6 QamkbeekﬁfnﬁﬁxUﬂgeimprowbﬂhbyhasmqy(tHermmeandfﬁma fwhber film 3.
Mor eover as shown in FIG 1, the polishing head 1 has the pressure

adj ust mefP 1 AdERakEe K RMEC b Fbp ERRRGInd tHe pResBulE 8F °Pie Yspace 6.

The annu} grjkemphate t%'ﬁopkgyee@d coRceMdd cald v éMiBhEH@ Lik@icdk ring 4 in
t he perlpheral portion of the | ower face portion d? the rubber film3. This

t enpl at erédolelldsintine wuey porhi e dfhatebwoikpirevedw addibth grmvieed so as
227 o6 SHOUISLS: 3918, 1 e UL LRI £ BPLELENST cife Tover

workpiece in which the change in the pressure mainly
occur, the present inventors conceived that polishing
pressure distribution in a plane of the workpiece can be
readily adjusted by means of dividing the space, which
is formed by the rigid ring; the mid plate joined to the
rigid ring; and the rubber film, by a plurality of walls
so as to form a sealed space having a diameter larger
than that of the flatness-guaranteed region of the
workpiece and particularly larger than the outer
diameter of the workpiece, and so as to be capable of
separately adjusting the pressure, and by means of
adjusting the pressure of each of the sealed spaces with
the pressure adjustment mechanism. The present
invention has been thereby brought to completion.
[0028]

FIG. 1 is a schematic view showing an example of
the polishing head according to the present invention.

As shown in FIG. 1, the polishing head 1 includes
the annular rigid ring 4 made of a rigid material, such
as SUS (stainless steel), the rubber film 3 (an elastic
film) that is bonded to the rigid ring 4 with a uniform
tension and that has a flat lower face, the mid plate 5
joined to the rigid ring 4, for example, with bolts.

A sealed space 6 is formed by the rigid ring 4,
the rubber film 3 and the mid plate 5.
[0029]
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In this way, the rubber film3 and the tenplate 14 are configured to have
the structure such that the rubber film3 is greatly |arger than the

wor kpi ece W This structure such that the rubber film3 is greatly
| arger than the workpi ece Wenables the uniformty of the polishing
pressure on the workpiece Wto be inproved during polishing, and the
polishing stock removal uniformty can be thereby inproved. [0031]

Here, the tenplare,12 &ateTbmigur e@nadgehothdins sl duebrtdi ameter is

| arger t I n.. naer dj - f t rigid, ri 4 i t.s inner
dianeterg?g g%&lﬁ%?ﬁé%&#%@e{?nhgggéﬁg%%féfﬁgﬁééﬁe?%g?gerfﬁggf.6 By
t hi s contagubet ifermeadlicdeigecanibe péarf aringidd wt ithg nbr endnicher m pressi ng

force apFILed tq .t he whol e surface of the workpiece. Moreover, it is
pref er abf BPPRAt fd1Material of the tenplate 14 is softer than the workpi ece

Wso as not tovogeeRlam nate dha,ofkprece Wartes@Aas 0ind onghyeia scratch
or an inpression, and that it is a high abrasion resistance material that

is hard basweshe owesdvera adjwadingnéoneadeniisns the podli ¢hi Agrpad 9 duri ng

pol i shin 032] As sho Ln _Fl .. the space 6 is divided by the
annul ar g%?kgiggc5&§a%%%%§%§?ho thFiﬁﬁ%%Fiég 4 to forma plurality of

seal ed spaces 1ha andulab. tempnexampl esoprvkedea isiridghteadallghown in
FIG 1, two seal ed spaces are forned. However, this is, not %e%%%icted and

two or mBtbhsEAPed iggacdst Ran? benf bRRegeTiPheral portion o

lower face portion of the rubber film 3. This template
14 holds the edge portion of the workpiece W and is
provided so as to project downward along the outer
circumferential portion of the lower face portion of the
rubber film 3.

[0030]
In this way, the rubber film 3 and the template 14

are configured to have the structure such that the
rubber film 3 is greatly larger than the workpiece W.

This structure such that the rubber film 3 is
greatly larger than the workpiece W enables the
uniformity of the polishing pressure on the workpiece W
to be improved during polishing, and the polishing stock
removal uniformity can be thereby improved.

[0031]

Here, the template 14 can be configured such that
its outer diameter is larger than at least an inner
diameter of the rigid ring 4 and its inner diameter is
smaller than the inner diameter of the rigid ring 4.

By this configuration, polishing can be performed
with more uniform pressing force applied to the whole
surface of the workpiece.

Moreover, it is preferable that a material of the

template 14 is softer than the workpiece W so as not to

13



[ 0033] Here, as shown in FIG 1, the wall 16 is forned to have a
flat brimextending inside at a tip upper portion, and a part of the brim
is coupled to the mid plate 5. However, the present invention is not
restricted by this shape as long as it is such a shape that the seal ed
spaces can be forned. Moreover, a material of the wall 16 can be the
sane as the rubber film3, and they can be formed into a single piece.

Al t er nat Fealyniam tandiltervoakei PaR Haypise St el or t@efivBoRded to the
rubber f a L. 0 |y sqf.t t.erial . sueh,.a rybber film
3. [0034%%%’Ch %%Draenovlzrrq,pf%%gté i’cl?%gsghgfgflhtg %/\gl? %%Bpsgﬁ%?%rlgg{)ri cted
in particabéstaantd anssistadl ethhtckreds radart bevepppropt i dtiel yosel ect ed
according.tq.the structure, of the polishi.ng hea . . For exanple, it can be
2R ckngbs danSaspruma mret b 1t i BOLISRINY 85 4 auP b 6 LD of ¢ ho
inside sgghednhspace 15b of the plurality of sealed spaces divided by the
annular wall 16 i's fornmed so as to be equal to or nore than the dianeter
of the fl@PREds-guaranteed regi on of the workpi ece W When t he

seal ed spaces J1ga.and, 13h Torngd, ag g&%gc"e' hed d%%"oeed.tr?f poLishing
pressure on the worfzpl ece can 'be adj U8t e by “"maki'ng a difterence in
pressur eaprtivaen wid sealethspacesclhatand hkblridi vd detndy4t be Walrdm 16.

[ 0035] re, when the difference in pressure made between_both of

He
the seal @dPipagéd 5@ famPakidi SPRaR§el %8 @dhdein prie¥ure*dBRbRes | ar ge

at a poshti PReObouNenMAld HéagWhi Sholis 2anbeurdary, pass. s¥hepqt he outer
di aneter of the seal ed space 15b is equal to or nore than the dianeter of

the fl atsesseguarantteethadegi diowivehe WokkpiiecaoW aedtparcttiedl antly equal to

or nore %Vpgnog,heo(%ut e, iea ter ége(r:gof bel uneiJ ormty within the
fl at ness-guarant€ed region o PThe® wor Epl &ce WEan be prevented from bei ng

directlyegested a bad influence of the change in pressure. In addition,

when the outer dianeter LD of the seal ed sgace 15b is equal to _or less than
102% of the i rfh@Fedi afefePWIDIGF EHe tbnpFatev24! dfd iFarkGeiRarf9 equal to

or less ghan Lheilpney il aiet &g 0506 nkhed enpl ate; J4uphhe %%%%ﬂ,ﬂ _
pressure on the workpi ece Wcan be prevented from becom ng hard to be given
by supprasdi ageavtemdntthef thien rubbeeupilbm Ioduda anidherlateubnece of the

L9l b0 L ETR e A TR okt gh e PR Meatl 5o, oLl ety
shape as long as it is such a shape that the sealed
spaces can be formed.

Moreover, a material of the wall 16 can be the
same as the rubber film 3, and they can be formed into a
single piece. Alternatively, an another material may be
adhered or melt-bonded to the rubber film 3, and it is
preferably a soft material such as the rubber film 3.
[0034]

Moreover, the thickness of the wall 16 is not
restricted in particuler, and a suitable thickness can
be appropriately selected according to the structure of
the polishing head 1. For example, it can be a
thickness of appropriately 1 mm.

The outer diameter LD of the inside sealed space

15b of the plurality of sealed spaces divided by the

annular wall 16 is formed so as to be equal to or more

£



[ 0036] Through holes 12a and 12b for pressure adjustnent,

comuni cating with each of the seal ed spaces 15a and 15b are provided, and
are connected to the pressure adjustnent nechanisns 7a and 7b. The pressure
of each of the seal ed spaces 15a and 15b can be separately controlled with
the pressure adjustnent nechanisns 7a and Vb. [0037] As descri bed
above, the polishing head 1 according to the present invention has the
rubber fEhmn3 the ghraneart Bé WhEkpiled@ays 1Hea butkeedi 4fetEON 19D of the at

| east oneyi.nsj : space 15b of the plurality of sealed aces 15a and
_onep %z'%w%%?éee Sp : plu y of s spaces
15b d|V|ge§ bf t he annﬂ?ar wall is formed so as to be equal to or nore than

t he di aneter oWhthe thleatseesleduspanteedl Seeginan 16 tdwe wookpeecasW and

articularly equal to or npre the. out di ter. B tely troll
Phe. pr osSaPE ap e Arwer noh S b S e S i s SHtOR HorResidhsure

adj ust megt cERC RN SBe @My 7ThRakt e ROldisi ka0 be pheselieke perforned
W th giving a uniform polishing pressure to the workpiece Ww thout

di rect | yoptogeei go viadhied t peagepkpicéceny ke dihvidedckyothehe change in
pressurewggﬁ t@ pressure adjustment of each of the seal ed spaces, and even
when there aré sonewhat the variation of the thickness of the workpiece W
and the feopbate 14, good fl atness can be al ways secured, and good
pol i shing stock renoval uniformt for exanple, 2.5% | ess can be

] of , or
secured. [0038fere: WhﬁﬁréﬁV%ﬁ?lfgéfﬁﬁcﬁvéﬁtpFﬁ&P“Fﬁ% %eb%?w?ﬁE

wor kpi ec]@o%b%ffort%eocgéasmcmgsgg&%t 15katand hespol & smﬁﬁepr af thangan be
readi |y changed by adjusting the pressure of each of the seal ed spaces on
t he basi $nopreleugisapeadrgeoliardadathe vape iofn the Woekpieéde 1®an be

o {10, boL8, 3 el ey ThRL: > e Bt hudLg el el 1 per ety

and a pothshksaglaaupacad 13heipeegpher yoofort he vorikipaeceh¥V can be thereby

adj ust ed. . [ 0039] ,
diameter of the flatness-guaranteed region of the
workpiece W and particularly equal to or more than the
outer diameter thereof, the uniformity within the
flatness-guaranteed region of the workpiece W can be
prevented from being directly exerted a bad influence of
the change in pressure. In addition, when the outer
diameter LD of the sealed space 15b is equal to or less
than 102% of the inner diameter TD of the template 14,
and particularly equal to or less than the inner
diameter TD of the template 14, the change in pressure
on the workpiece W can be prevented from becoming hard
to be given by suppressing movement of the rubber film 3
due to the influence of the rigidity of the template 14.
That is, the polishing head can efficiently adjust the
polishing pressure on the workpiece W.
[0036]

Through holes 12a and 12b for pressure adjustment,

communicating with each of the sealed spaces 15a and 15b

are provided, and are connected to the pressure

adjustment mechanisms 7a and 7b. The pressure of each

15



In this case, a backing pad 13 can be attached to be provided on the | ower
face of the rubber film 3. The backing pad 13 is nade to contain water so
as to attach and to hold the workpi ece Won a workpi ece hol ding face of the
rubber film3. Here, the backing pad 13 can be made of, for exanple,

pol yur et hane. By providing the above-described backing pad 13 and having it
contain water, the workpiece Wcan be surely held by surface tension of the
wat er coffaithed saplidfe sRR&eRglpadang. 1Pho4Gn be sepa¥atglyo be noted that

an enbodj f Chi h t 4 [ 3 through
t he backkgggggglﬁ?zﬁﬁfﬁ[E?%iﬁggggaggoaﬁ%ﬁ$ﬁ§%§ggﬁéiﬁgggﬁggppg;ent

i nventi oando&® .not ‘exclude a case of attaching the tenplate 14 directly
onto the[ngg?r film3. The polishing head 1 is rotatable about its axis.

[ 0041] In this case, as shown in FIG 2, the polishing head 21 can

be configured Ap gusbrapERNNGoJdatc19E NEH1588kad $RACE 1256 L£ONEEREIiC Wi th
the rigidring 4 is further fornmed inside the séal ed space 25b having the

outer di hpetee PDEseovheEdhsentsonohbe &hgalrwdar foke 3hharvhe di aneter of

the 1 at pess- gyar gtsed J o0l pn see W 1o e cbespressure of

f th r kpi
t he seal ed space e adjgg?e Sgégs ﬁﬁh y changing 1T as conpared

W th thelpaessuvhe dhdilie soad pddsppeee286b [H042e pluraAstdescri bed above,
when the polishing head 21 is configured in_such a manner that _other seal ed
space 258C@bRtesPACEWLIP tHRArHgPddrvaged Py g M bF Fretid lindiSde t he

seal ed spacgedShchay ng, the oWt et dhaget gk Dk 01 Btk 5@; Asetorbgrequal to
or nore than the dianeter of the flatness-guaranteed region of the

wor kpi eceh&V dhd tpasti-auaard iyt eedalegdoor offiortdret hanr tihiee ot @r adilanet er  of

t he morﬁgie e mé qu %;§E£Pr§60frt£e geﬁhgdo% %g§<%§qncagrbe8adjusted by
slightly th nﬁl 6 i?vaézconpare% w Tht e pressure ot ?%e seaf ed space 25c,
the polis&pagacanybepyfarmegwhd gr¥sBgra B eddh fof mpel i shing
pressure to_ the workpiece W and better flatness and polishing stock
removal Rt 8fnPPRCESn @ sEtdirke with the pressure adjustment

mechanisms 7a and 7b, the polishing can be therefore
performed with giving a uniform polishing pressure to
the workpiece W without directly producing, within the
workpiece W, the influence of the change in pressure due
to pressure adjustment of each of the sealed spaces, and
even when there are somewhat the variation of the
thickness of the workpiece W and the template 14, good
flatness can be always secured, and good polishing stock
removal uniformity of, for example, 2.5% or less can be
secured.

[0038]

Moreover, in the event that the shape of the
workpiece W before polishing is not flat, the polishing v
profile can be readily changed by adjusting the pressure
of each of the sealed spaces on the basis of the shape
thereof, and the shape of the workpiece can be modified
into a flat shape. That is, a protruding amount at the
periphery of the workpiece W from the lower face of the

template 14 can be adjusted, and a polishing amount at

16



[ 0043] In addition to this, for exanple, the protrudi ng anount of

the workpiece Wfromthe tenplate 14 can be adjusted with high precision by
changi ng the pressure of the seal ed spaces 25a, 25b, and 25c with the
pressure adjustnment nechanisns 7a, 7b, and 7c, and the outer

circunferential portion of the workpiece Wcan be therefore fornmed into a

ri se-shape or sag-shape. Moreover, the polishing profile can be changed by
opti ni zi RSt RE PRI e°bf LhRe VOEHPe® ShdtesaR5aS PBBrehyd FESHed he basi s
of the shapgoaf the workpi ece Wbhefore polishing wthout changing the

t hi ckness of the tenplate 14 and the |ike, and the shape of the workpiece W
can be nore effecthuel yvamsdi fa ddachingaphtafl 3skape.bd GAddched to In this

case, theg workpi.ece, Wto be polished can a silicon single crystal wafer
havi ng agaiQﬁQWé#%% ?RKF%%1g?wﬁﬁr ace Oéﬂ%@% %&g%?Fbiaggbgve,¥E$en when
the wor kphexenW tade Poi d shedei soacohnkiaGon W it es6ryst ab wakearrhaving a

| arge di ameter of 300 mmor nore, the polishing can be gerforned wth a
mor e uni #BEMtRoMciE g preaskpecssell Lhe awiis EBig¢acko bflinbe fasekpi ece W

accor di nget h f cdnventi go paLi.shi r % uniformty
can be sggu?gg. Pr[ug)&%é‘]eqllm 5 |:|%?r§' i {S?HS g%ﬁ%ﬁé&?ﬁﬁ?\f\? sﬁ%%/?vi %% an exanpl e
of the pohidshorg ppareatarso pe pvpdegunethatlke pdlyi siagi dieagl PAeaccording to
the present inventian. . As shown_in Fl 3, the polishing apparatus 2
incIudesagﬂgeﬁgﬁﬁ§ﬁﬁﬁfqnﬁﬁF5&n%sp§ own PRFIGYV ANttt RR"EBrA table 8. The

turn tabhgt8ristbl dickshane wandnt Be BallesRi Mk RAG P SQFrReLI shing the
wor kpi ece Wis attached onto its upper face. A driving shaft 11 is

verti cal F§nedanectfed o wat¢oweenpaitedn iof titge haghinabbed8l3The turn
table 8 Léoge?figured to be rotated by a turn-table-rotating notor (not
shown) connécted to an | ower portion of the driving shaft 11. The
pol i shi ng headI2lisstar banged caboveat hent embotiahkat8.off Q4 ching

the template 14 onto the rubber film 3 through the
backing pad 13 and the like is shown in FIG. 1, but the
present invention does not exclude a case of attaching
the template 14 directly onto the rubber film 3.

The polishing head 1 is rotatable about its axis.
[0041]

In this case, as shown in FIG. 2, the polishing
head 21 can be configured in such a manner that other
sealed space 25c concentric with the rigid ring 4 is
further formed inside the sealed space 25b having the
outer diameter LDl formed so as to be equal to or more
than the diameter of the flatness-guaranteed region of
the workpiece W.

The pressure of the sealed space 25b can be
adjusted by slightly changing it as compared with the
pressure of the sealed space 25c.

[0042]

As described above, when the polishing head 21 is

configured in such a manner that other sealed space 25c

concentric with the rigid ring 4 is further formed

1T



Here, the polishing apparatus 2 as shown in FIG 3 includes one polishing

head, but may includes a plurality of polishing heads. The poli shing
apparatus al so has a m d-pl atepressing neans for pressing the md plate 5
toward the polishing pad 9 (not shown). Wth the polishing apparatus

2 configured as described above, the md plate 5 is pressed toward the
polishing pad 9 attached onto the turn table 8 by the m d-pl ate-pressing
means, néfsikewtheantrahedsaphace 26 e g Kiheceuversdpeliedieed by

O 19t nIrbh e IOl gk CoB! AGt WL Lhe iolASRLng, pAdeReun e the
pol i shing agent 1s supplied through the polishing agent supply nmechani sm
10. Her ediamedtplratef pries st hgt neans gius rprefet abk yiabl eft thpress the md

plate 5 over the whole surface with_a unifaorm pressure. 047 In
Phi's way "ORKEH G076 Mt BEEEWPEL B0 GBI byt Gt ngTORE FORFkig appar at us
2 provi dedrwirt by ithe o4 | $hi pge hgad ks erdinng 1% the-pERSENL fl RYRNti on, the

polishing can be performed with giving a uniformpolishing pressure to the
wor kpi ececWl edndravan Avencahebe addusdemsiviat 3 hedhatvachengehna e

t hi ckness_of, t he workpi.ece. W an he te te 14 rudi anount of
t he mork%?eggmﬁﬁﬁ%%ﬁﬁaéét%%%lggggfirgégﬂégjgﬁj%% %%? gé§E80ggqglatness and
pol i shi nghsat pek irsgimoual cami bor pek ¥ oear doav iad weaysv segus edlorkn addi tion, in
the event that the shape of the workpi ece Whbefore polishing is not flat,
the pol i $RtAGTPr EFLSIEAE b%r?ééai’f?yt@héﬁ’ﬁed“b@k%hﬁ?%%tanaP%e pressure of

each of pbergealrad spaces, o £8¢:ibaghy aftddie Wa%ggig]%mm@ﬁ@ the shape

of the workpiece can be nodified into™a flat shape.
Her ei naf ten, beheepreseht invention will be explained in nore detail based
on Exanptga4gid Conpar ati ve Exanpl es, but the present invention is not
restrict thereto. [0049]

In addition to this, for example, the protruding

amount of the workpiece W from the template 14 can be
adjusted with high precision by changing the pressure of
the sealed spaces 25a, 25b, and 25c with the pressure
adjustment mechanisms 7a, 7b, and 7c¢, and the outer
circumferential portion of the workpiece'W can be
therefore formed into a rise-shape or sag-shape.
Moreover, the polishing profile can be changed by
optimizing the pressure of the sealed spaces 25a, 25b,
and 25c on the basis of the shape of the workpiece W
before polishing without changing the thickness of the
template 14 and the like, and the shape of the workpiece
W can be more effectively modified into a flat shape.
[0044]

In this case, the workpiece W to be polished can
be a silicon single crystal wafer having a diameter of
300 mm or more.

As described above, even when the workpiece W to
be polished is a silicon single crystal wafer having a
large diameter of 300 mm or more, the polishing can be

performed with a more uniform polishing pressure over
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(Exampl e 1) The polishing head 1 according to the present invention
as shown in FIG 1 and the polishing apparatus provided with the polishing
head were used to polish the workpiece W and the pressure distribution of
t he wor kpi ece during the polishing and the polishing stock renoval
uniformty were eval uated. The structure of the used polishing head 1
was as follows. The rigid ring 4 had an outer dianmeter of 358 mm
and an i Bhér vBPadretserr IFC 820t niieale k@S afmld! FcSUsIiTgetpubber film 3 was

de of sili . ; [ foit b JI'S K6253), d
made o ?% gg%el?“q}%%ﬁgrﬁ&%b@%]’él B@ﬁ‘i@%ﬁ?]lgg & Ok Pérﬁﬁvgﬂ ), an

had a th ness o ition, e space 6 was divided
by the anniufarmiakl cko domcesturedwith the rigid ring 4 to formtwo seal ed
spaces 1gﬁpggg 15b. The outer dianeter LD of the inside seal ed space 15b

was 300 re, the wall 16 had a thickness of 1 nm and was nmade of the

sanme material @gcthe fubhersfH{dnB Bic[P98%] showing MY @O¥&fp14 herbacki ng pad
13 was attached to be provided on the | ower face of the rubber film3 by

doubl e- sthekrrapehing epqiatzxtassenbiydeidn willilchEhdepe bhphane Dgadade of

gl ass epoxy | ayer._.sheet hayin i.ckness of 800 p.m was bonded,
was adhe?gdag%ggﬁﬁgﬁkﬁx%égga E?ﬁgngag ?ﬁéQ6§HL13 by doubl e-stick tape. The

outer di aneteraofshbent erplrate 13, wase 3551 vhand idcpdrutars d2 aneter TD was
302 mm Here, a surface of the rubber film3 formed with silicone rubber

was subj EREEAIEE EG& MY PrbCeEsPAgIWAth g G hotyuf B hane®PPl m having a
thi cknesgs, of capRr eXTRE &) Y Sgxeralim c59ns Bon ot he Qiéigsgfsﬁq%el mprovi ng

capability for adhering to the double-stick tape. [0
and the polishing pad 9 for polishing the workpiece W is
attached onto its upper face. A driving shaft 11 is
vertically connected to an lower portion of the turn
table 8. The turn table 8 is configured to be rotated
by a turn—table—rotating motor (not shown) connected to
an lower portion of the driving shaft 11.

The polishing head 21 is arranged above the turn
table 8.

[0046]

Here, the polishing apparatus 2 as shown in FIG. 3
includes one polishing head, but may includes a
plurality of polishing heads.

The polishing apparatus also has a mid-plate-
pressing means for pressing the mid plate 5 toward the
polishing pad 9 (not shown).

With the polishing apparatus 2 configured as
described above, the mid plate 5 is pressed toward the
polishing pad 9 attached onto the turn table 8 by the
mid~-plate~pressing means, not shown, and the surface of
the workpiece W is polished by bringing it into sliding
contact with the polishing pad 9 while the polishing
agent is supplied through the polishing agent supply

mechanism 10. Here, mid-plate-pressing means is
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Wth the pressure adjustnment mechanisns 7a and 7b, the pressure Pl of the
seal ed space 15b was adjusted to 15 KPa, and the pressure P2 of the seal ed
space 15a was adjusted to 16.13 KPa so that the polishing stock renoval
uniformty becane a mnimum value. A silicon single crystal wafer having a
di ameter of 300 mm and a thickness of 775 kim as the workpi ece W was
polished. It is to be noted that both surfaces of the used silicon single
crystal RAPEECTRES Ysid)ketled Poeshe thier stidhaiate ng Pricadihrcehodd its edge

portion §@§f%%%ﬁ§3391%¥t§9i%§5§85%§@5%9€ [ 0053] The polishing apparatus

provi ded wit ol i shing according to the present invention as
descri bedoakhdve was used. The used turn table of the polishing apparatus

had a di aneter_of 800 nm Th ol i shin ad of the type of containing
urethane in a ﬁ%nﬁﬁ%énw@ébrW@“&hst%%eﬂgrgH&eFﬁs“Wdﬁ% L ot uSYwas 2. 2

MPa.  usinW thd R POl Shi 8gpapRANAL YS pAde y&d ef i wWAstRel i shed by the
foll ow ng nmethod. [0054] First, the polishing head 1 and the turn
t abl e wepelishangd hetaBlacandd209r pm téspestdsally. iNheheithe pdlei shing

agent l.ied thrqugh th lLi,shi.ng agent supply.pechanism the md
pl ate ﬁﬂzygﬁﬂ@ a;p goregs%éeﬁﬁ@\npﬁﬁdawﬁfcgls ur'e "ot %7‘1%585? t he

m d- pl at gept €830 preasus® tdatheheowaidle s broughévent ehehi di ng cont act
with the polishing pad to polish the wafer. Here, an, al kaline sol ution

cont ai ni hGSEBI PEFAEC™SIM 1t Was Uidedad orheTpdihshihgchpent. °Fhéhsol i shing
tinme was,3rRpAUE®SW and the template 14, the protruding amount

of the workpiece W from the template 14 can be adjusted,
and good flatness and polishing stock removal uniformity
can be always secured. In addition, in the event that
the shape of the workpiece W before polishing is not
flat, the polishing profile can be readily changed by
adjusting the pressure of each of the sealed spaces on
the basis of the shape thereof, and the shape of the
workpiece can be modified into a flat shape.

[0048]

Hereinafter, the present invention will be
explained in more detail based on Examples and
Comparative Examples, but the present invention is not
restricted thereto.

[0049] |
(Example 1)

The polishing head 1 according to the present
invention as shown in FIG. 1 and the polishing apparatus
provided with the polishing head were used to polish the
workpiece W, and the pressure distribution of the
workpiece during the polishing and the polishing stock
removal uniformity were evaluated.

The structure of the used polishing head 1 was as

follows.
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[ 0055] The polishing stock renmoval uniformty and the polishing
pressure distribution of the wafer polished as descri bed above were
evaluated. It is to be noted that the polishing stock renoval uniformty is
obt ai ned by neasuring the thickness of the workpiece before and after
polishing in a region excluding an outernost circunferential portion 2 mm
width, as a flatness quality area, with a flatness neasurenent instrunent
in a diameter @Ppe&iiged gfinhe! ied@rabnaubyrt skiameediof efeBcBMin t he

thiCknesﬁnd'%nL%ﬂﬁgFQfﬁﬂﬂ epyo? %?&?ﬁﬁ%;gnd was made of

. . SUS. .
pol i shi ng-st ock-renoval -uniformty xi mum pol 1 shrng-stock-renoval in
a di anet 8hedirnddttarore -1mm Hi wam peles bifng-isticckre enuviaé ri haaidicaret er

di rection)/average | shi ng- st ock- val_in a dianeter direction. [0056]
Fl oo hbsanere b d P B8l PaR RE s el R SEr FOURIERTER S he v o
in the rgpge @f,.120 to 148 nmfromits center in a dianeter direction. It

is to be noted that the polishing pressure distribution was obtained by the
conver si 6A08f Ipol i shi ng- st ock-renoval at each

posi ti on/ pol i shj ng-st - r emqmval h ter of, t X
polishing-IoadP%lgd§Eg§én’I?%e iég%%ogn%?% ﬁﬁé&qfdwayfgigrevealed t hat

t he uni fenmityrofvatine Jgold @it agt pt esatte was inpyiovedihg ¢onparfiosen W th
the | ater-expl ained Conparative Exangle 1. Accordingly, it was
confi r me"Phatadefcé Hresd?BAP2o8F t hBesQAlted HiAeiSs IBecafed above

the outside ohsthe wWeffled Sspsbaisied §asa30t0 dae. hirgher, thaa {he pressure

P1 of the seal ed space 15b located above the inside of the wafer in the
present 1faveadi enthd cdersenset i’ h mhe poli shisngastesstirehat sehe out er

Creurt SEOLLaL POt o, kel £, equsea By the varial on i {he positior
uni form pobbshi ng pressure can be thepgby obtained. [0827] FIG.,7 shows t he
result of the]@@iéé@é?? iagcﬁacking pad 13 was attached to be

provided on the lower face of the rubber film 3 by

double-stick tape. A template assembly, in which the

template 14 made of glass epoxy stacked layer sheet

having a thickness of 800 um was bonded, was adhered to

a lower face of the backing pad 13 by double-stick tape.

The outer diameter of the template 14 was 355 mm and its

inner diameter TD was 302 mm. Here, a surface of the

rubber film 3 formed with silicone rubber was subjected

to coating processing with a thin polyurethane film

having a thickness of approximately several microns for

the purpose of improving capability for adhering to the

double-stick tape.

[0052]

With the pressure adjustment mechanisms 7a and 7b,

the pressure Pl of the sealed space 15b was adjusted to

15 KPa, and the pressure P2 of the sealed space 15a was

adjusted to 16.13 KPa so that the polishing stock

removal uniformity became a minimum value.

A silicon single crystal wafer having a diameter
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renoval uniformty. As shown in FIG 7, it was reveal ed that the polishing
stock renoval uniformty was approximtely 0.9% and that it was a very
good result of 1% or |ess. From t he above-described results, it is
confirmed that the polishing head and polishing apparatus according to the
present invention can polish the workpiece wth giving a uniform polishing
pressure to the workpi ece, and even when there are sonewhat the variation
of the thch@@sgmoﬁﬂﬂheiwbmkpkeeésa@d /e thetpl &t et hgovdrkpateses$iand

po' I shing, %t ﬁls%ré%}’a' sor{%tlé’ecﬁﬁt%g %'r)]%y%os@&ué@? a£0058) (Exanpl e

er was poli Hed as Wi t except or changi ng the
pressuretHé ok eldhes iSleiat eed spmgéelﬁayb@aﬂSvKﬂaarﬁﬁaa3sKPaeciéd5tKPa and 18

KPa, and the pO|IShI g pressure distribution | uat ed.
shows thkNFeddfSt RO 9 nt R &3VenGey |a§1%ma? @t Rat iRE pAs shl ng

pressureaﬁgotg%bgggﬁédngéngggigﬁgh?_ portion of the waf er can be changed
and the pollshlng stock renoval uniformty can be adjusted by changing the

pressurelP25300059] (Exanple 3) A wafer was polished as with Exanple
Lot o SISkt RULLP A A e DRI s depgeal o0 space 15
and for phamghﬁ@@ﬂME$HGBSMf@Ofalﬁﬁ the t$ealett spracei Abanthiohhasr ange of 15
to 30 KPa, a9l RAJSMAg RLETSUT 8, SLELPHLLSN A Svatuaned
polishing apparatus had a diameter of 800 mm. The
polishing pad of the type of containing urethane in a
nonwoven fabric was used, and its Young's modulus was
2.2 MPa.
With this polishing apparatus, the wafer was
polished by the following method.
[0054]
First, the polishing head 1 and the turn table
were rotated at 31, and 29 rpm respectively. While the
polishing agent was supplied through the polishing agent
supply mechanism, the mid plate 5 was uniformly pressed
with a pressure of 17 KPa by the mid-plate-pressing
means so that the wafer was brought into sliding contact
with the polishing pad to polish the wafer. Here, an
alkaline solution containing colloidal silica was used
as the polishing agent. The polishing time was 3
minutes.
[0055]
The polishing stock removal uniformity and the
polishing pressure distribution of the wafer polished as
described above were evaluated. It is to be noted that
the polishing stock removal uniformity is obtained by
measuring the thickness of the workpiece before and

after polishing in a region excluding an outermost
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FIG 6 shows the result of the relationship between the polishing stock
renmoval uniformty and the pressure P2 of the seal ed space 15a in the case
of an outer dianeter LD of 304 mm and 308 mm As shown in FIG 6, it was
reveal ed that the polishing stock renoval uniformty can be inproved by
adjusting the pressure P2. FIG 7 shows the results of mninum val ues of
the polishing stock renoval uniformty in the case of each outer dianeter
LD. As showAulmfereatial iRoxiakor eyeiled 1th& ac pbl3SRERY stock renoval

uni form i npr.aved .i.n, C i i I :
| at er-ex%) %lwggﬁ/ ggr?%ér gqtllﬂ\;he %X”g%#128%“@%%35%%;&%5%%16%@8%5&Pt of 2.5%
or |less.a[Q06ffteExaiple=t@)on of th¥V whfehle apal itshi tekiwada2l according to

the present _inventign as shown in FIG and t he poli shi appar at us

pr ov dect b EREEREEPaM aling MEGER 215 o 4br ki 666 AR 0 RBrbd and ¢ he
pressurecdighi hbyli @r10fsHhey wWor kpk ecem¥hdur-ivig ddven o) i shing and the
polishing stock renoval uniformty were eval uated. The poli shing

head 21 Wab=(medimkincipHadthegsahecktFaaoyed as Bxatpieeticexcept that the
space 6 H‘i’a%:{%g%gﬁd—b%itn@m?nspecfigghﬁggggfvﬁ%?(@’rq%&a?ngn 25c as descri bed

bel ow, and he pressure 0 ac € seal ed spaces was separately
adj ust edd hbt ehe dpressurem Jatj wust agat poedbaningg s theg k7hemandl 7¢n p0061]

The space 6 of the polishing head 21 was divided by the annular wall 16
concent rft2MPERTt A& LRGP ng 4 to formthe seal ed space 25b having an
outer dipsgtef LDL of 300 mm Qther annular wall 16 concentric with the
rigid ring 4 was further arranged inside the seal ed space 25b so that the

i nner di anet erF1®2 6f shhesnbde inssiulet setl edespadeé s2P3abar@Rs 278 nm  Here,

(e S ckpees;aletae a0 gesed I cAUYIGE 285 EBOERTnhe sae
from its center in a diameter direction. It is to be
noted that the polishing pressure distribution was
obtained by the conversion of polishing-stock-removal at
each position/polishing-stock-removal at the center of
the wafer x polishing-lcad (15 KPa).

As shown in FIG. 4, it was revealed that the
uniformity of the polishing pressure was improved in
comparison with the later-explained Comparative Example
1.

Accordingly, it was confirmed that since the
pressure P2 of the sealed space 15a located above the
outside of the wafer is adjusted so as to be higher than
the pressure Pl of the sealed space 15b located above
the inside of the wafer in the present invention, a
decrease in the polishing pressure at the outer
circumferential portion, which is caused by the
variation in the position of the lower face of the wafer
and template, can be compensated, and a uniform
polishing pressure can be thereby obtained.

[0057]
FIG. 7 shows the result of the polishing stock
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The pressure Pl of the seal ed space 25c, the pressure P2 of the seal ed
space 25a, and the pressure P3 of the seal ed space 25b were adjusted to 15
KPa, 16.13 KPa, and 14.6 KPa with the pressure adjustnent nmechani sns 7a,
7b, and 7c respectively. [0062] Wth the polishing apparatus having
the sanme structure as Exanple 1 except for providing wwth this polishing
head 21, the sanme workpi ece Was Exanple 1 was polished by the same net hod
as ExanpE€npyadnditHeo Bl F¥hi niys sebeknr éRo¥Ac -unl £ orthi 195 wasVesardat ed.

FIG 8 shgus the ﬁbﬁhhﬁgfﬁm LR LG nl'fomftgewsé' ed that the

pol i shi ng stock r ormty was further inproved 1n conmparison with
t he resuhppmbx&mmnﬁkng.%hd bhdwasaa lieavelasofa 1960y ¢$esd. rp6063]
(Conparativ le 1) A silicon single crystal wafer was polished
in the s8fe doﬁHnHF5H§ as Exanple 1 except for using a conventional

pol i shing headragmshown dgdFd-G&s @andhaqcenyantisonalt pod i sdv Agrapgar at us
provided with the conventional polishing head, and the pol i shing stock

renoval Ghitorthiet padnicshhrg poeadhiang pe dsiviaaliznpa butPen were eval uat ed.
FIG 4 S%%’%trﬁﬂ%gf ecS“'Ll Lp£Q§eR£" L R0LAY 1$0GK | erpvaLuphEormty. As shown

in FIG reve
workpiece w1th giving a uniform polishing pressure to

the workpiece, and even when there are somewhat the
variation of the thickness of the workpiece and the
template, good flatness and polishing stock removal

uniformity can be always secured.

[0058]
(Example 2)

A wafer was polished as with Example 1 except for
changing the pressure P2 of the sealed space 1lba to 15
Kpa, 16.13 KPa, 16.5 KPa, and 18 KPa, and the polishing
pressure distribution was evaluated.

Fig. 5 shows the result. As shown in FIG. 5, it
is confirmed that the polishing pressure at the outer
circumferential portion of the wafer can be changed and
the polishing stock removal uniformity can be adjusted

by changing the pressure P2.

[0059]
(Example 3)

A wafer was polished as with Example 1 except for
using the polishing head 1 with the inside sealed space
15b having an outer diameter LD of 296 mm, 301 mm, 302
mm, 304 mm, and 308 mm, and for changing the pressure P2
of the sealed space 15a in the range of 15 to 30 KPa,

and the polishing pressure distribution was evaluated.
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that the polishing stock renmoval uniformty becane worse in conparison
with the result of Exanple 1. [0064] It can be considered that this
was caused by decreasing the pressure at the outer circunferential portion
of the wafer, since the tenplate having a thickness of 800 pm was thicker
than the wafer having a thickness of 775 pmso that the position of the

| oner face of the tenplate protruded downward fromthe position of the

| oner face of EHE -wdf ethows the pFpeul8 sHowda Hee kasiprsbiprt he poli shing

stock re i ] h j g .gyeal t the
pol i shi ng%\slct%oeci ré%%‘%yaﬁﬁggm%%émgs@ﬁa%&i lﬁ%%é?;m;%’%%nﬁt}t}{? becane
greatly waessure cRpafi sha webh cdhegesi| 1%5a of n Exhapkasel candir2. [ 0065]

(Conparative Ex Ie?z)% A wafer was polished as with Exanple 1
except fEMYE r?ggp%t | FBhPAg Néad i 14 h_goé n&fde Zé%a%ﬂ@pé&e havi ng an
outer di aiefers LD of, 292,80k 204 tche PAUHSH H0; Shogk tegewal-daiformty was
eval uat ed. ~ FIG 7 shows the result. As shown"in FIG 7, the
pol i shi ngnstfgsknirtenoval bai foprovydndy sohiewhiatng npheved eiss ugemgadi son with
t he resu of 7. 7% of nparative le 1 by dividin e space by the
wal |l to %E)[er t7heShsoewa e%%pﬁ%ggh\aéﬁd%)é;% jldns r?n‘éajf‘ﬁgsprogststﬁree of each of the
seal ed spaceshitayesmesckt hempohilshinig «indicky removiaé gaskobFl teadiecane wor se
in conparison with the results of Exanples 1 and 3.

outer diameter LD. As shown in FIG. 7, it was revealed

that each polishing stock removal uniformity was

improved in comparison with the result of the later-

explained Comparative Example 2, and they were a good

result of 2.5% or less.

[0060]
(Example 4) ‘

With the polishing head 21 according to the
present invention as shown in FIG. 2 and the polishing
apparatus provided with the polishing head 21, a
workpiece W was polished and the pressure distribution
of the workpiece W during the polishing and the
polishing stock removal uniformity were evaluated.

The polishing head 21 was used which had the same
structure as Example 1 except that the space 6 was
formed by three sealed spaces 25a, 25b, and 25c as
described below, and that the pressure of each of the
sealed spaces was separately adjusted with the pressure
adjustment mechanisms 7a, 7b, and 7c.

[0061]

The space 6 of the polishing head 21 was divided
by the annular wall 16 concentric with the rigid ring 4
to form the sealed space 25b having an outer diameter

LD1 of 300 mm. Other annular wall 16 concentric with
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[ 0066] Accordingly, it is confirmed that the outer dianmeter of one

i nsi de seal ed space of the plurality of seal ed spaces divided by the
annul ar wall of the polishing head is necessary to be forned so as to be
equal to or nore than the dianmeter of the fl atness-guaranteed regi on of the
wor kpi ece, in order to obtain a good result of the polishing stock renoval
uni formt [ 0067 It is to be noted that the present invention is
not rest et édgt tHE G of efRf n§usikbsdi Peangre brdbdenthe Bs3lest an

exenpl | fégéfc' 0% AN, ad"}}’afxx?ﬂ@! ?ﬁn%@aglg & SHbsh A %f%h% InB Sane feature

and denonstrate the sane functions an ects as those Iint e t echni cal
concept desddebetadlred|gpase o2 5thbepresert’ d nuent ilEreyr ethacl uded in the

head manbPAEROREd 57 & Fart bt bPi RG“ndt FBU A0S dThg"f bot HaSpPeesnt
i nventi ogfl $ hROlsamRStrdicd©051 05 enmbadi reme shownin, FIGS. 1 and 2. For
exanpl e, the shape of the md plate may be appropriately designed.
[ CLAI MVB] The pressure Pl of the sealed space 25c, the

pressure P2 of the sealed space 25a, and the pressure P3

of the sealed space 25b were adjusted to 15 KPa, 16.13

KPa, and 14.6 KPa with the pressure adjustment

mechanisms 7a, 7b, and 7c respectively.

[0062]

With the polishing apparatus having the same
structure as Example 1 except for providing with this
polishing head 21, the same workpiece W as Example 1 was
polished by the same method as Example 1, and the
polishing stock removal uniformity was evaluated.

FIG. 8 shows the result. As shown in FIG. 8, it
was revealed that the polishing stock removal uniformity

was further improved in comparison with the result of

Example 1, and it was a level of 1% or less.

[0063]
(Comparative Example 1)

A silicon single crystal wafer was polished in the
same conditions as Example 1 except for using a
conventional polishing head as shown in FIG.9 and a
conventional polishing apparatus provided with the
conventional polishing head, and the polishing stock
removal uniformity and the polishing pressure
distribution were evaluated.

FIG. 4 shows the result of the polishing stock
removal uniformity. As shown in FIG. 4, it was revealed

that the polishing stock removal uniformity became worse
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[claim1] A polishing head by the rubber-chuck nmethod, including at
| east: an annular rigid ring; a rubber filmbonded to the rigid ring with a
uniformtension; a md plate joined to the rigid ring, the md plate
form ng a space together with the rubber filmand the rigid ring; an
annul ar tenplate provided concentrically with the rigid ring in a

peri pheral portion on a |ower face portion of the rubber film and a

pr essur e1adcesmaants oo chbbh sih o eetvditgiafy IpraeRueelof the space

t he poligpb%g head hol di ng a back surface of a workpiece on the | ower face
portion hé rubber film holding an edge portion of the workpiece with
the tenpl ate, pressnndpd heonwidkepredethyti nhliat iwegs tdweugadbey filmw th the

pressure of the,spac%i and golishing t he wor kpi ece b bringLn a surface of
t he wor KBFECEHSHY Sihi%i S BORE Scf twittle £Ydt swﬁ@u%garsp &lred onto a

turn tabhe-tWRer &M the wardhe gpace ihdivdderaby Rhvhiggsh one annul ar
wal | concentric with the rigid ring to forma plurality of seal ed spaces;
an out er tiiiakaters aff 00 aast wonethisikde Sdadredclspacefer hheiplourmal ity of

seal ed spaces divide t he annyl ar Il is formed so_as to be equal to or
nor e thaﬁgécgpgﬁﬁiépgdfy%.Hmafﬂegggﬁugﬁﬁhﬁﬁﬁﬁrﬁﬁﬁ?oﬂ§oFg?hé°W8kaiece and
to be eqbaket o forcHeesserippdt d 08%oot-valkd idnaiwat@aneten ohet he tenpl ate; and
t he pressure adjustnent nechani sm separately controls pressure of each of

the plurBPPEYI6R Sdalldtf spaites. LpEPaPh 21NeTHE [T i shing head according to
claim1l, wherepfg 8t sheast «ne plhersgal edspaee GpNepNLEsEW th the

rigidring is further fornmed i nside the seal ed space having the outer
di anet errévprmed s idonmwthe. eqiml showor inpEd G-hdh tihe whaineeeeadedt he
fl at ness: guar ant eed .r.egi.on of _the workpiece. [claim 3] The polishing
head acc%galnggfoRﬁ%ﬁ%%ﬁ?%rsE?%gnfﬁﬁo&ﬁ r&q%ﬁélm%ﬁ¥kﬁ?§ce to be polished
is a siliapprosinglte1cr ysiad, waher i bavergn et ey wbrs80iAam or nore.

comparison with the results of Examples 1 and 2.

[0065]
(Comparative Example 2)

A wafer was polished as with Example 1 except for
using the polishing head with the inside sealed space
having an outer diameter LD of 292 mm, and the polishing
stock removal uniformity was evaluated.

FIG. 7 shows the result. As shown in FIG. 7, the
polishing stock removal uniformity was somewhat improved
in comparison with the result of 7.7% of Comparative
Example 1 by dividing the space by the wall to form the
sealed spaces and by adjusting the pressure of each of
the sealed spaces. However, the polishing stock removal
uniformity became worse in comparison with the results
of Examples 1 and 3.

[0066]

Accqrdingly, it is confirmed that the outer

diameter of one inside sealed space of the plurality of

sealed spaces divided by the annular wall of the
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[ cl ai m 4] A polishing apparatus used for polishing a surface of a
wor kpi ece including at | east a polishing pad attached onto a turn table, a
pol i shing agent supply nmechanism for supplying a polishing agent onto the
pol i shing pad, and the polishing head according to any one of clains 1 to 3
as a polishing head for holding the workpiece.

polishing head is necessary to be formed so as to be
equal to or more than the diameter of the flatness-
guaranteed region of the workpiece, in order to obtain a

good result of the polishing stock removal uniformity.

[0067]

It is to be noted that the present invention is
not restricted to the foregoing embodiment. The
embodiment is just an exemplification, and any examples
that have substantially the same feature and demonstrate
the same functions and effects as those in the technical
concept described in claims of the present invention are
included in the technical scope of the present invention.

For example, the polishing head manufactured by a
manufacturing method according to the present invention
is not restricted to embodiments shown in FIGS. 1 and 2.
For example, the shape of the mid plate may be
appropriately designed.
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[CLAIMS]

[claim 1]

A polishing head by the rubber-chuck method,

including at least: an annular rigid ring; a rubber film
bonded to the rigid ring with a uniform tension; a mid
plate joined to the rigid ring, the mid plate forming a
space together with the rubber film and the rigid ring;
an annular template provided concentrically with the
rigid ring in a peripheral portion on a lower face
portion of the rubber film; and a pressure adjustment
mechanism for changing pressure of the space,

the polishing head holding a back surface of a
workpiece on the lower face portion of the rubber film,
holding an edge portion of the workpiece with the

template, pressing the workpiece by inflating the rubber

film with the pressure of the space, and polishing the

workpiece by bringing a surface of the workpiece into
sliding contact with a polishing pad attached onto a

turn table, wherein

the space is divided by at least one annular wall
concentric with the rigid ring to form a plurality of
sealed spaces; an outer diameter of at least one inside
sealed space of the plurality of sealed spaces divided
by the annular wall is formed sc as to be equal to or
more than a diameter of a flatness¥guaranteed region of

the workpiece and to be equal to or less than 102% of an

inner diameter of the template; and the pressure

adjustment mechanism separately controls pressure of
each of the plurality of sealed spaces.

[claim 2]

The polishing head according to claim 1, wherein
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at least one other sealed space concentric with the
rigid ring is further formed inside the sealed space
having the outer diameter formed so as to be equal to or
more than the diameter of the flatness-guaranteed region
of the workpiece.

[claim 3]

The polishing head according to claim 1 or claim 2,
wherein the workpiece to be polished is a silicon single
crystal wafer having a diameter of 300 mm or more.
[claim 4]

A polishing apparatus used for polishing a surface
of a workpiece including at least a polishing pad
attached onto a turn table, a polishing agent supply
mechanism for supplying a polishing agent onto the
polishing pad, and the polishing head according to any

one of claims 1 to 3 as a polishing head for holding the

workpiece.
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