DESCRI PTI ON POLI SHI NG HEAD AND PCLI SHI NG APPARATUS TECHNI CAL FI ELD [ 0001]
The present invention relates to a polishing head for hol ding a workpi ece
when a surface of the workpiece is polished 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 ART [ 0002] As an
i e

apparatus for polishing a surfac i ece such as a silicon wafer,
there are a single-side polishing apparatus, in which the workpiece is
pol i shed by each side, and a doubl e-si de polishing apparatus, in which the
both sides of the ﬁﬁﬁ@ﬁﬂé@%Saﬁ%A%oAN§h8@LéﬁHﬂﬁE5é%%%f AReS For
exanple as shown in FIG 10, a common singl e-side polishing apparatus
conprises a turn table 88 onto which a polishing pad 89 is attached, a

pol i shi ngrageNtcauppligumechani sm 90, a polishing head 81 and the |ike.

[0001]

The present invention relates to a polishing head
for holding a workpiece when a surface of the workpiece
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 is
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]



Thi s polishing apparatus 82 polishes a workpi ece Wby hol di ng the workpi ece
Ww th the polishing head 81, supplying a polishing agent onto the
pol i shing pad 89 through the polishing agent supply mechani sm 90, rotating
the turn table 88 and the polishing head 81 respectively, and bringing a
surface of the workpiece Winto sliding contact with the polishing pad 89.

[ 0003] As a netho or hol.di,ng the workpi ece with the polishing
head, for examﬁ%zatmﬁﬁ%pgs%arngpﬁg&ﬁ% § A FRLERE Workpit onto a flat
di sk- shapssh pdit gt Reaugh rar aGNesi e, stcbrasia Wake tBierof han that,
particularly as a hol ding nethod of suppressing rise and sag on an outer

ci rcunf eradrta @ ipdr Ehenver kphieasorkpiece Bhdt ofliskpshdnsf fRlatress of the

whol e Workpl Geg, LReLAnLe19.5Qcal lad Jubber - chugk mehgd i which a
wor kpi ece "ho ng portiron’is fade of ah efastic |Fn1 a pressurized fluid
such as adrtscpbared ksta adlackd ageclwoddtbe elpptresfidgnriadel dhe el astic
filmis inflated by a uniform pressure so as to press the workpiece toward

the pol i sthPhaRl (BECPafdRC A Ut 2L 10°F b oBx &I OB} ece An
exanpl e ofpd fwfsmly%v&ﬁgoh%t%%lvsﬁy%f gk mbnlégwgﬁgﬁ%%@y {ie

rubber -chuck nmethod 1s sChematica shown In F 9. "An essential part of

t hi s pol ilshingdeasl 16d cobbestshofclameanmod ainr wgiidhr isngvcifido ivacle of SUS
and the IiKg . the ru?ber tiln2%$3 q§nded io t he %L idring 104, and a md
plate 108'G61HEH ROTEA8T i§i B 10 N 38atEdTpdee 2106 is defined by

the rigi ¢pAdd@idDbedt Reul bbelchf iddnalios, 1 andotihedanid tR at &ald6. rfBe annul ar
tenplate 114 is provided concentrically with the rigid ring 104 in a

peri pher &If gore iohadhia Fower Race tPor tebasbict helrubsed rfilatad3oy The
pressur e Ofy 11 5Ra0PLuadl U8t 8d oM, LXIPLE. BY 3UAR @, Py essuri zed

fluid with a press J ust ment ni sm enter e md plate
105. A preégssipgl helahsg petl gisewn,Pdtosntpressengtulte m,d fdatexdfplen.t he
directioqépf 4he polishing pad 109 is provided. [0005] Wth the polishing
head 101 Cotft bured as above, the workpiece Wis held on the | ower face

portion of theanukhemdid mA08nthseughtd Racki ng padvdadioaniedge portion
of the workpiece Wis held with the tenplate 114, and the workpi ece Wis

pol i shed B9y I g nlge @€ Prt 6hel irgibdg otk methothéspol i shing pad 109

at t ached QA UPPE) LAGENOT A Had Ud) abl & J08, bY. B Bagkng A he mid plate

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,



[ 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 di ng apparatus in ich lurality of pressure chapbers are

provi ded TRSi %ﬁ%rgpégéf@ewr d‘rsr'rét?]}nljg;t%eﬁhgnE8W8§t %@Cﬁafo%tdl%fl h%?d?ﬁa menber

(See Pateptpbbieratwr @03) tholAH QN bd S FATENE LI BERAHIRE§H007] Pat ent

Literature 1:Japanese Unexam ned Pat ent Buﬂllcatlon (Kokai ) No. HO5- 69310
&

Pat ent LiRe@¥rhioreo?: I&samesdirimrs@ant néd entwigdbl §leaat FoRP L KERail)L 4
Moot e e S P o RO PGaR e Ft st publcation
sliding contact with the polishing pad 109 attached onto
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).
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[0007]

Patent Literature l: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



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

t he polishing stock renmoval uniformty of the whole workpi ece Wmay be

i nproved 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 t t hi ckness .of the workpi ece_and the tenplate. [0009]
Nbreover,f}imtﬂ§3e9§néefﬁ£;ﬁﬁﬁ(é%%ﬁ%altgﬁaﬁgaSPeFﬁe St Kpt®ece W before
pol i shingyd 81 R n§l 8t ocikt AehndRCESSH FotRiad Ust tdePHsI ng profile in

order to nodify the shape of the workpiece A conventional polishing head
by the rubbekpthgekWneeiode Howevared camndpmeegdisiey  charfgehdves pbsi shi ng

proflle,_g. r HEQmth%%J%%Qgﬁg ff éﬁggsdé%fkﬁglkbrhgg%pe W canngbe
present inveniTon was acconp ished T'h Vi ew of thé ab ve-expl ai ned” probl ens,
and its e nolobpeakdi s fbe preMigle a @odi s8i Ag hedd wnrta ¢l i shi ng
apparatus provided with the polishing head that can adjust the polishing
profile off¥hatbagi efofhendhsitdgee ot het Wr Kpr&®d 956f ¢ pdl$ shi ng and can
stably obtaim geed flatness. [0011] To achi eve this object, the
present invention provides a polishing head including at |east: an annul ar
rigid ringQ0@9tubber filmbonded to the rigid ring with a uniformtension;

amdplate joiped to the.rigid ring, the md plate.form a space
gt ottt h RS dTate 1P hgn g R R o7 Rt g haAmsPa ey Y
provi ded onceetkpeabky widet dilte gd i $h1h§IikNnatpernigerial portion on a

| oner face portion of the rubber filnm and a pressure adjustnent nmechani sm
for chandiegepressufe efljust a polishing profile in order to

modify the shape of the workpiece W. A conventional
polishing head by the rubber-chuck method, however,
cannot readily change the polishing profile, and such an
adjustment is thus difficult.

[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



t he space, the polishing head hol ding a back surface of a workpiece on the
| oner face portion of the rubber film holding an edge portion of the

wor kpi ece with the tenplate, 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 | east one annul ar

wal | concentric with the rigid ring to forma plurality of seal ed_spaces;
A outer GRGnBPEFCof The FEHats GHiS | Her delCLAREY SpRas ISHHEGE P B |1y o
seal ed spacgsrdpyidedohy tHe Bt araval bolr ifR ned €9 asubBeke requal to or
nore than a dianeter of a flatness-guaranteed region of the workpiece; and

t he pressiuebkdiadpusnmedu emectydni am sepbihat B8Py kpdsioco vl tdr esis@ir e of each of
the plurali sealed _spacegs. [0 ] . ln s .manner, when the
wor kpi ec?%@gﬁgﬁa’wgpﬁ Pﬁglrsgb neﬁ{ t?%%n%qarr]égtlfeﬁel gy;ebfmt%n%# He wor kpi ece;

the spacesusfdtyi dedthy alodigasdcoOnenaonslaningl lcoemcentwithwath the rigid
ring to forma plurality of sealed spaces; an outer dianeter of at |east

one i nsi de°5bal eB8Ispace bt aHE DIWMEP | 2y CBF NsEAPE s pHTE R vilded by the
annul ar vallis;fopied 43¢ %}tt b eauabn Lo,k TR Jdan & digneter of a

fl at ness-guar ant eed regi on e wor kpiece; and the pressure adj ust nent
mechani swsepatheekrygédntrricics tpr eSstumea op leaeh iafy tdfe galkeality of seal ed

, | i shi Aj d wth_givyi i f.orm pol i shj
0 he WTRETBEE At RBLETar 1 Ueheet of La ERAAGE T MIPKErtStuBT 0

pressure aghdst sentnef peach 10ft  her seab edasppeess A BHdhsb@erwé the
di aneter of the fl atness-guaranteed region of the workpiece. [0013] As a

result, evpuhpenvehérésare EmbwatavakpPabrordsRlt He thi dkavesstibant he
wor kpi ece a@f’aﬁ%@eEegﬁl at %la%%%ﬁs&l%ﬁ%ﬁiﬁtQQQ Q‘%lﬁli%mt g st{]IQeCk removal
. at

uniforn1t? can be al ways secure e event 't he shape of the
wor kpi ecevdoekpt ecpol bahbi npd prdsdtat adt hetpehitsmiaaghgoricdni | € can be
readily chaqged bi adj usting the pressurg of each of the seal ed sggces on
the basi SPITAES$KapB RS S0P St EhieCShEpE o It F& Sndt R k- ¥ant be

modi fied d&ipe@ Epateshape.
[0012]

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 polishing 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]



[ 0014] In this case, at |east one other seal ed space concentric with
the rigid ring can be further forned 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 sRace havi ng the outer dianmeter formed so

as to be equal A% rr#rett haKePhEPErartdtere At he°TPFYPRESs- guar ant eed

regi on ofydhe, Woskpbecenet e iRAUdt NYr caRe bRopeEpf QLRGN thgi ving a nore
uni form polishing pressure to the workpi ece, and better flatness and
pol i shi ngstwbkte enpoall dhbftoesis prohreodel sktngedtock addiavahn to this, in

the event that the shape, of the workpiece before_polishing.is.nqt flat, the
pr essureuorflé%%rﬂl% ?ﬁg ggaﬁéa'agﬁacseegc%%endbe ](r)rl?)r lrlJ??)r%‘c’leg)ecl ﬁlhé_" ] 8Cshteed on the

basis of dhwpshaperhbensekpiand twer shapsodi shhagwakkpicgcer lcan, behaodi fi ed
into a flatter shape. [0016] In this case, the workpiece to be

pol i shed Rh. Peirgd sPrPédhesicagl Pcrimtdl L iafbanasdi RY adidfet®F of 300 nm
or nore. ;y n..t hj er Pofgh pigc é)§55§glished is
a silicoézg?ﬁﬁf%sé?§%tg? %gggrcﬁ53¥§g %@%a?gegﬁggﬁété? g¥$3 0O mm or nore,

t he pol i shi ngheashdpe pehteewE] wind tei sigapenoifetiarl fwormkppicd des he ang

pressure . to thﬁi%hole,surfac% of tHe wor kpi ece according to the present

i nventi o’ € JUSH bbefshihg &t ddet §-uniformity can be secured. [0017]

In this c$ﬁﬁh4}he outer dianmeter of the at |east one inside seal ed space of
it

the plura y of seal ed spaces divided by the annular wall is preferably
equal to or |eds tthurs 10296 of atinleandr cdicarmsteer ofea hedt enplcat e.

concentric with the rigid ring can be 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.

[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 oY more.



In this manner, when the outer dianmeter of the at |east one inside seal ed
space of the plurality of seal ed spaces divided by the annular wall is
equal to or |less than 102% of an inner diameter of the tenplate, the change
in pressure can be given to the workpiece with suppressing an influence of
the rigidity of the tenplate, and the polishing pressure on the workpiece
can be efficiently adjusted. [0018] Furthernmpre, the present

i nvention providesti poPRARRg SFFEr ANRD R TOF “XBOFFEhitRgPE surface of a

wor kpi ec&,d nekiydingsah keastc Raldghd n@r?@éa@t tvaghed rQRtiq @ durn table, a
pol i shi ng agent supply nmechanism for supplying a polishing agent onto the
pol i shi nglapagle dhdmeherpolfi SHilhguhez merer dihg Poltiséimeswsin bavention as

a polishin ead for.holdi.ng the workpi ece 0019}, . .. | n this manner
Shen ¢ he MEFRETR T'E tRorranas By el o EREC B8 PO RG Ash L BF ovi ded
wi th the gl idi vgoheadvageddidnm e ther ppeseat aicraitiinen,td hehe pol i shing

can be perfornmed with g{ving a uni form polishing pressure to the workpi ece,
and even RifRyeRhetBVaPE ioomewead el ValriBgi 6RO6K LIREIMHckness of the

morkpiepqngngEﬁgtgegghakg,Eggggxi#atness and polishing stock renoval

uniformty can | ways secu n the event that the shape of the
wor kpi ece[@@itdre the polishing is not flat, the polishing profile can be

readi |y changed by adjusting the pressure of each of t{he seal ed spaces on
the basis of tﬂ€1§Héb€ ?ﬁé?eoFFeaﬁ&tﬁﬁéC@ﬁﬁﬁﬁt%¥ ?geF r?ﬁi &&%tan be
nodi fied 4l oi Asfhat sghare dRRWOlor the plirkhetRoldsshida digad according

to the present invention, the space is divided by at | east one annular wall
concentrispageh dheidedi &yrithe tenrfwkar awpl dr abi pyedfersddl e ®pates; an

outer dianeter of _at. |eas ne insjide. seal ed. of lurality of
seal ed s%ﬁ%é%rdl%?ﬁe5k8§ ?ﬁ%°aﬁéh%ﬁ Wa %rigl%§%%%§ §gt§§m$o be equal to or
more tharcemgii@apeter of a flatness-guaranteed regi on of the workpiece; and

the pressure agiustnpnt mechani sm separately controls pressure of each of
the plurality df debtedapagss. "rEe 15 HitRE cdhaBeteRePds &€ et f or ned

Wi th giving a upihfor upakl SRING PrEssLe eokothaepm&laqiiﬁcgﬁ,o@@egy@a when

there are sonmewhat the variation of the thickness of the workpiece and the
t enpl at e,syooes flarhdsd biyd thel imthingp st eeklr ésoeauadnitforai tiesan be

al ways secure D addition to this, in th ent that .t he shape of the
morkpiecgﬁﬁg?g%%ébo??sﬁpnéqqgﬁuégﬁﬁ%i?rt%g §§ ié mﬁ}ﬁﬁﬁﬁiﬁkscan be

readi ly changes by pdpdstireg ddie 4y essuee 06 the sealked spaceiom the basis
of the shape thereof, and the shape of the workpiece can be nodified into a
flat shagd!PHEre EFiBESERI PTIIAN OCeTHES DRARY RGg1dity of the template,

and the polishing pressure on the workpiece can be
efficiently adjusted.
[0018]

Furthermore, the present invention provides a
polishing apparatus used for pdlishing 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 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



[ 0021] FIG 1 is a schematic view show ng an exanpl e of the
pol i shing head according to the present invention; FIG 2 is a
schemati c vi ew show ng anot her exanple of the polishing head according to

the present invention;
exanpl e of the polishing apparatus according to the present

Conpar at i hpPeCqn be perigy

FIG 3 is a schematic view show ng an

i nvention; FIG
4 is a Vig%&%ﬁﬁw ng the, resul tfs of éhe, olishing pressure in Exanple 1 and
R§A5v¢

D a9y VéNIsRoWiigd % results of the

pol i shi ng,Pressihg preb¥ama e ol @ EXARPLecd;, and everf e tBeReVi ew
showi ng the results of each rel ationship between the polishing stock

renoval Wwi¢ o pmeyhahdthise ierrdssiuran pRf ofhehéhdedined sspelceciqr Exanpl e 1,

Exanpl e g*ogg\;gﬁgwp%ét ltYl% @g\'g?llaﬁﬁ%, p%?Od flaﬂ‘xg—"s s7 gn%ﬁ%\/oé]}f%?

results m nirnmum-val ue I Shing stock re

uni

"

Wi ng the
rmty

agai nst tdweookt eemdivatreuen Add2noft  heaselat ed1 spgee sier dpeanpl €rl, tHxanpl e 3,

and Conparative Exan'FC)I e 2; ,
event that the shape of the workpiece before the

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.

[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



FIG 8 is a view showng the results of the polishing stock renova
uniformty in Exanple 1, Exanple 4, and Conparative Exanple 1;

9 is a schematic view showi ng an exanpl e of a conventi onal

and

FIG 10 is a schematic view showi ng an exanple of a

FI G

pol i shi ng head;

conventional single-side polishing apparatus. DESCRI PTI ON OF EMBODI MENTS
[ 0022] Hereinafter, an enbodi nent of the present invention wll be
explainedE tithe present invention is not restricted thereto.

the workpi ece igsrPoli shedaWstRehe {Wordind e cen bel 8goAnaB xah@std o i | m by

When

using a conventional polishing head, there is a problemthat good flatness
cannot betlxt apb yishiapnégad ercaxadpre, tdutheoptres sindf |inerriet p¥nt he
variation of t éhi%kness of ..t he wor kpi ece 8913 e

e s

the event that t

| at e, eover,
aﬁ% %fSFﬁgmﬁgffbiéﬁavﬁé ore oF%?%Bﬁ% %§4¥ﬁl$lat,

in
it

IS necessaf yth® pdjlushihge hpeld diagrPpingi te theopdessdrr nodi fy the shape
of the workpiece. There is, however, a problemthat a conventi onal

pol i shi ng-THeRRC E@RNot readi |y adjust the polishing profile, and it is

therefore nece y §oi§hgn%8hgﬁgﬂygi¢¥gﬁmgg§?€ﬂ5;§ﬁlgxgmﬂléadgﬂishing

head having a desired polis

ing profile to po in practice.
the polishing apparatus according to the present

invention;

FIG. 4 is a view showing the results of the
polishing pressure in Example 1 and Comparative Example
1;

FIG. 5 is a view showing the results 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 i1s 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



[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 approxi mately equal pr somewhat |arger than that of the

wor kpi ece, there are. instances that th ol i shing pressure on the workpiece
becomnes ﬁﬂﬂﬁﬁ?b?ﬂ1%éh?i%ﬁl&ﬁB}Q%P§$E%%EYe?hEiP GREETe A" po*R i on of the

wor kpi ece.s [{0024)estricteNDEGRYRILo When a position of a | ower face of the
tenpl ate hol ding the edge portion of the workpiece is |ocated bel ow a

position of a I"bwer Fheevofkphecewdrskpicddeshar bel pbol thRedorkivpdtedes, when

the | ower_ face of th | ate ipraotrudes fromthe | r__f.ace of the
morkpiecé*aﬁ%eogu %rgé%gggﬁfggéﬁhg“f§J§%?%e% ?%Pgeg &%5@95hape due to a

decr ease gdl idtei gl hehungtpeessurse Dptdiel out €hati Gowd elerdrneds portion of
t he workpiece. On the contrary, when the position of the |ower face of the
t enpl at e GEN N1 Ve pRdSERBYE PREPFIAL/ ofP bf X HBPLBweAUfad® dth’ he wor kpi ece,

that is, ; rhéﬁ%é'Q%BEhEaQQfﬁé%#EEV6¥k@ﬁgcfh959§%%%e%é”%H@the | over face

of the tenplate, the outer circunference is forned into a sag-shape due to
an i ncreasekpi¢he poli Sshengeppdssig e dotdeveant einctheusfivengnttilaedt porti on

of e vakpigoce. (9028) e o el RS BYSBhRrB, St et he
of the warkpi £cg-38s888¢" tBed@@heMe.the polishing profile in order

to modify the shape of the workpiece. There is, however,

a problem that a conventional polishing head cannot

readily adjust the polishing profile, and it 1is

therefore necessary to change the polishing head itself

into a polishing head having 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
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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 My %%b@cgftphgewﬁpﬁﬁéhﬁg'[?ﬁ@%}ls' WRenH&ﬂﬁ/ owgn faS%npl e, in

case of tdhe vREKPLREEARE B il dfc¥:s Waf&f, thhe1wpekpirete has @nd hi ckness
variation of approxinmately several microns, and the tenplate also has a

t hi cknessvarkpacren dheappitex rttynseverat abciorsmed tinto therefore
difficult _to a di.ust the, pasition. of el r.f tenpl ate
1 g%é% ?Hje %O a crsea etthg %?kgoﬁ\ﬁ%hlnaaé}f%s%gfe

and the ﬁ%s???on € I'ower Tace o I'éce so equal to
one anot h&f thepobaetirceirkiumfe@rsoi £l fio el bnt 6 fadjnustwddhiepiddtekness of
the tenplate on the basis of the shape of the workpiece before polishing.

[0027]  On thehgopEEs&nt Wheentdrs ket elpBnOfepdat AP keedfy ebnduct ed
experi ment;pe aE‘Qm}r%&H%eiﬁf YD AN, S Pundn L hat st he Jenidordad v1 Ofe khe

pol i shing pressure on the workpi ece can be ihproved by using the rubber
filmfor fedeli o the workpieos, ttiet ubberwhehmthe dlowesr graat | gf | ar ger

t han t he rkpiece, and that the polishjn t ock renoval iformty can be
therebyiﬁﬁ%cﬁ%ﬂgpﬁﬁFFhBFﬁgﬁﬁdéﬂté%?%g%?% i8w?ﬁefgﬁfbpgﬁgh%nferentim
portion oferbiea el kpheceuite MY G dniee £hange 5N fhhedd estil ex n@ddqly occur,

the present inventors conceived that polishing B(essure distribution.in a
pl ane of IAPQOARPI BeeabaAnse aacsrdi 1y Heg use &d SBy NFe & TR v1li ng t he

space, i,eh | I 1TE ri.aid ring; th id plate [.0ined to the rigid
ring; amq{eégﬁ%gegggfﬁﬁfte%%n;%luréé?‘?%/o%f gﬁgitﬂs‘? éﬂgor}gltéo@%br m a seal ed
space havioae®] di ameter |arger than that of the flatness-guaranteed region
of the workpi ece and articularl¥ | arger than the outer dianmeter of the

wor kpi ece, andtgﬁad%r$%e%5 tAPSBI-& Lof aq%?9 EBFuzﬁﬁﬁ&ePﬁb pressure,
and by meansnof B8] UpthRGUNG R &3S W En @hi B8ER 10 UTe SRalash spaces with
the pressure adjustnent nmechanism The present invention has been thereby

brought treospret pénthe workpiece as described above.

The present inventors also found that, in theory,
a uniform polishing load can be given to the workpiece
by rigidly managing the thickness of the workpiece and
template and by adjusting 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 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 variation
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
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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 uniform tension and that
has a flat |ower face, the md plate 5 joined to, the_ rigid ring 4, for
exanpl e, SHYH bbPt SNCA2BLANEF PR FT5For mEd by EAECrT ifélﬂqﬂgt 4, the

rubber 1i4n 31900t bEemliBI@ 5.0 0029] ciRpeata Al eicilan s shape of
the md plate are not restricted in particular as long as the space 6 can
be fornedheogebaee oft hheheorkgiikad rfee Bovadpohéshablger fil m 3.

[0027]

The present inventors thereupon repeatedly keenly
conducted experiments and studies further and found that
the uniformity of the polishing pressure on the
workpiece can be improved by using the rubber film for
holding the workpiece, the rubber film which is greatly
larger than the workpiece, and that the polishing stock
removal uniformity can be thereby improved. Furthermore,
with regard to the outer circumferential portion of the
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

12



Mor eover, as shown in FIG 1, the polishing head 1 has the pressure

adj ust nent nechani sns 7a and 7b for changing the pressure of the space 6.
The annul ar tenplate 14 is provided concentrically with the rigid ring 4 in
t he peripheral portion of the |ower face portion of the rubber film3. This
tenpl ate 14 holds the edge portion of the workpiece Wand is provided so as

to project downward al on he out circunferential portion of the |ower
face por t i S bPt ABYy Ggﬁgrthﬁsl i 3‘?{5_[”60%@‘}'“ facey ri?klt%in’slqcf)\éill,a?%egrubber
film3 anfbiheqt eapkate ridiar e iganfd gured tQahgve,t he i rdgtag e such that
the rubber film3 is greatly |arger than the workpiece W Thi s

structure such Ahxealed pppber of lsmDPire@riattye| sigéd rAay tthe wor kpi ece
W enabl esg Qergggg?r ."51}6 %f A Ele tﬁ%iﬁ?&nﬁlg{;gsgure on the workpiece Wto be
[ i S t i shi )

i nproved during po ing, an e po ng stock renoval uniformty can
be t herebyodzproved. [0031] Here, the tenplate 14 can be confi gured
such that its outer dianeter is larger than at | east an inner di aneter of

the rigid ring #%hd #t83FRR&A LdPaRIerShaPSmf | BRCtRAA PHEthmer di amet er
of the rigid f5p9r8stricted in BYadth Sut9pf hgui%tngo%s RA{d sdihfige can be

performed with nore uniform pressing force applied to the whole surface of
t he workpiatebe formed together with the rigid ring 4 and the
rubber film 3.

Moreover, as shown in FIG. 1, the polishing head 1
has the pressure adjustment mechanisms 7a and 7b for
changing the pressure of the space 6.

The annular template 14 is provided concentrically
with the rigid ring 4 in the peripheral portion of the
lower face portion of the rubber film 3. This template
14 holds the edge portion of the workpiece W and 1is
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 1is
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.
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Moreover, it is preferable that a material of the tenplate 14 is softer
than the workpi ece Wso as not to contam nate the workpi ece Wand so as not
to give a scratch or an inpression, and that it is a high abrasion
resistance material that is hard to wear out due to sliding contact with
the polishing pad 9 during polishing. [0032] As shown in FIG 1, the

space 6 is divided by the annular wall 16 concentric with the rigid ring 4
Lo forma plurdiY tYA0F SEAFe SAIces 150 k158, PR BF SGHRATS ¢ he

pol i shi ngy heRdmd rehawmi fidtnFldze ds i hy0rseakedppnaees & e Horpmsel e Hovnever,
this is not restricted and two or nore seal ed spaces can be forned. [0033]

Here, as %%bﬁ@cﬁnoﬁlGhe;WQHKP®@ﬂ¢-15 is formed to have a flat brim
extendi ng insi %ofé‘éo%%}fl pigpgtes'r g@%rfte'ro 1@”9}15% par 0L Lhe Brd mys coupled
. n e

to the md plate wever, "theé present invention I's not res rict ed by
this shapeecmaslhoBglas iist sicftsichmashape wbakptikessenled spaces t€an be
f or med. Moreover, a material of the wall 16 can be the sane as the
rubber fifPRBamARGLENERSCHP U FF Pl PRE0SE §PnGIod pieEL VAl Rernati vel y,

an anot heg-pR eni gl ARy iﬁﬁt‘%ﬁ%&ﬁ' O%nHEEBéPOECEeqSt% tkﬂ%}g eLs{bhm 3, and

it is preferably a soft such as the rubber fi 0034
Mor eover ,redest Ancknesseafialhehwat | i 46hasdnob westr icctteddue parti cul er, and

a suitabl e thickness _can be propriately.sel ected according to the
T uctur e b I Ep NGBS PN TG ThadiE PO For eRanBRe.  Cihihe a Lhi ckness of

appropri at&l ysiiAg. The outer dianeter LD of the inside seal ed space
15b of the glurallty of seal ed spaces divided by the annular wall 16 is
formed sol@&%3%Zb be equal to or nore than the dianeter of the

flatness-guarangeed,fo9i o phrgthe WK Eee W is divided by the

annular wall 16 concentric with the rigid ring 4 to form
a plurality of sealed spaces 15a and 15b. In an example
of the polishing head 1 shown in FIG. 1, two sealed
spaces are formed. However, this is not restricted and
two or more sealed spaces can be formed.

[0033]

Here, as shown in FIG. 1, the wall 16 is formed to
have a flat brim extending 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 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
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When the seal ed spaces 15a and 15b are forned as descri bed above, the
pol i shing pressure on the workpi ece Wcan be adjusted by making a
difference in pressure between two seal ed spaces 15a and 15b divi ded by the
wal | 16. [0035] Here, when the difference in pressure nmade between
both of the seal ed spaces 15a and 15b is large, a change in pressure
becones large at.a positio f the wall 16, which is boundary part. Wen
t he outefg%gaﬂ%ié?thgt §a5egred SFasSAEBLTs BHuSPt 8%F nore than the

di amet er i ¢bgebbabnesppgbpranieed, reghen of the workpi ece Wand
particularly equal to or nore than the outer dianeter thereof, the

uni formty wtHilte toiet¢r adhemstgyaldhtaded regionide shRelwor Bpidese W can be
prevente o bej ng. di | rte b infl t ange in
pressureql§% g%d?%?oﬁ?h%ﬁg%t&hgﬁiﬁ%ﬁgl%?a%g?ggsL%ﬁgﬁ%Fﬁgk?&iﬁ%g space 15b
is equal drnwratesslihas 182%cafmddesd naertdi BaekefnalDtof dhendespl ate 14,
and particularly equal to or less than the inner dianeter TD of the

tenpl at e @Dt ec%éﬁﬁgt?ﬁ pfeddif £ bt RRESHBHRpPECE W CHP IR e kvent ed
from becambg,hardi Le.bg gi ven by suppressing novement of the rubber film3
due to the influence of the rigidity of the.tenplate 14. That is, the
pol i shi ng head W0eam efli¢ cseal by adpasts tle pohd shbhgapeessumedom s he

wor kpi ece, W 0036 Thr ough .hol es_12a and 12b for pressure

2] ot nerS  SHHAE ERPTRg FEh A nRTGRERET SPacl® {BHHIARSRD are
provi ded,y agkh ape sanN8ELad kO e i essyi eradiustnmant ff@mm&rrs 7a and
7b. The pressure of each of the sealed spaces 15a and 15b can be separately

control | &Pt eEHN t AeopFesdare sadjasst remd areéhafbsAd vigdeshdy7irhe 0037]

As descrugﬁglap ve, the polishing head 1 according to the present invention
has the rubber film 3 larger than the workpi ece W the outer dianeter LD of
the at | e@x13®he i nside seal ed space 15b of the plurality of seal ed spaces

15a and 15b divj ded 3¥ t he annatgr wall is forned so as to %% equal to or
more than the dishfet FoF the PRACRESIGuaraERSSTEGi BAYST Pk kpi ece W

and partiggiardy eguabebclr s d hespuigl dbanetkena By separdeby
controlling the pressure of each of the seal ed spaces I5a and 15b wth the

pressur e idujRIEE PRAT © ke RaneSNE aZgammt 7d, PoRdtpehi sHi rfecarmble therefore
per f or Mgyt 1 64 Vi ngoBnHaL{OLRO! | SIIB PLESSUE €1 QLS or kpi ece W

wi t hout y produci ng, thin the workpiece e InflTuence of the
change i nlpr essalted dspate pHeSIW eqdj Ustoeor mbreachaof tthwe seal ed spaces

and even when there are s what the variation of .the thi ckness of the
morkpiec@“ﬁ@ﬁﬁ??h%ftEﬁﬁlgggtf&?%ﬁﬁﬁ???%?ﬁ%gsrégﬁoﬁe9£\éhﬁ;secured, and

good pol igdv s StOck ERAPKA tURMIIM § Ve Qa1 05 BXamR® thattiel ess can

be secured. [0038] Moreover, in the event that the shape of 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.
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wor kpi ece Wbefore polishing is not flat, the polishing profile can be

readily changed by adjusting the pressure of each of the seal ed spaces on
the basis of the shape thereof, and the shape of the workpi ece can be

nodified into a flat shape. That is, a protruding anount at the periphery
of the workpiece Wfromthe |ower face of the tenplate 14 can be adjusted,
and a poI{ @%gg anount at the periphery of the workpiece Wcan be thereby
adj ust ed. ? ] In this case, a backing pad 13 can be attached to

be provided on theshgMenolage 10t they rubberofipme3sutbe gaidigkmad 13 is
made to contain water so as to attach and to hold the workpiece Won a

wor kpi ececomndnhgatapne ofi tthheadbbef thenmssaller spaass blarkiagd phaP13 can
be made o f | e, I e ngp royi di t ove- descri bed
backi ng 6%%61§£%§§8E§0iﬁﬁﬁf€%%%n a.ﬁga% ér?otﬁggvgng¥§€%?VVcan be surely
hel d by sadfasemépnsmerhah itdies id eindonbai nedei prebBeubackimggpad 13.

[ 0040] It is_to be noted that an_enbodi nent of attaching the

tenpl at e A% Bhe oSERECAUBPECTS I'MB 3 oligh FRE BECIHSRFRFLUS and the |ike

s shoun dfnfiGi1da Rykrl REPIBSENLLEVEESLORNAoeS ot fxalyde; 2 case of
attaching the tenplate 14 directly onto the rubber film3. The polishing

head 1 i san@dtababl e about its axis. [0041] In this case, as shown in
FIG 2, tgg ?gkishing head 21 can be configured in such a manner that other
seal ed sp % c concentric with the rigid ring 4 is further formed inside

the seal ed spaggs 28bsbavbed bbBeveyt emhdigiet i hPlnbanmed a5 Ay be equal
to or nore than the dianeter of the flatness-%uaranteed regi on of the

wor kpi eceE W tTpeP brasalr d nglentHeos dad edt BpasubPsy dadmed larger
than the workpiece W, the outer diameter LD of the at

least one inside sealed space 15b of the plurality of
sealed spaces 1l5a and 15b divided by the annular wall is
formed so as to be equal to or more than the diameter of
the flatness-guaranteed region of the workpiece W and
particularly equal to or more the outer diameter. By
separately controlling the pressure of each of the
sealed spaces 15a and 15b 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

profile can be readily changed by adjusting the pressure
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adjusted by slightly changing it as conpared with the pressure of the
seal ed space 25c. [0042] As descri bed above, when the polishing head
21 is configured in such a nanner that other seal ed space 25c concentric
with the rigidring 4 is further fornmed inside the seal ed space 25b having
the outer dianeter LDl forned so as to be equal to or nore than the

di anmeter of the flatness-guaranteed regi on of the work i%fe W and

parti cul &1 ye&guaPt bP8r Sherett BRFITR VUt BRedPaRE e ot YRR kpi ece W

the pressyf& Ofr ! hengeahed s$RE Ao E@n, Herpdkeet ed by sl £ Yeghangi ng
it as conpared wth the pressure of the seal ed space 25c, the polishing can

be perforimeb wi t Al gt vEhgpa -nofbatniifsor ra pot ¢ shudgnpr emsund ¢ ttee wor kpi ece
W and better flatness_and palishin tock r val_uniformty.c be
GO 0T CPR ARGRRIG T O hFSY FOF SRl &° The prote

secur ed. I"on xarmpl €, he pr ot rudi ng
amount oft driyel 3¢ kph eeenVoker eratuie dgphadiealfocashbeadinusied att h hi gh
preci sion by changing the pressure of the seal ed spaces 25a, 25b, and 25c
Wi th t he PresRef EPREF s Piefth aretdidie sege 78, 2B, bandhrrekmdr €pEss6Cer
circunfew§55§@j portion of the workpiece Wcan be therefore forned into a
ri se-shape or sag-shape. Mreover, the polishing profile can be changed by
optim zi ng the Ipr edsin ecofet he bealkddospaoesl 25aan 2bb, aandcscd dro t he basi s

of the shape of the workpiece Wbefore polishin i t hout, .changi t he
thicknes??ﬁpﬁ?ﬁﬁ?%ﬂpPﬁtEEEAi%WfEPé;??k%f BHG gHgb§ﬁ£ﬁi%ﬁa?he T kpi ece W
can be mygeffectivehy madififd it fiat waharesd Q44o attachln this
case, the workpiece Wto be polished can be a silicon single crystal wafer

havi ng a adicarte? eérobfl tBeOwWemkaiaasy & on a workpiece holding face
of the rubber film 3. Here, the backing pad 13 can be

made of, for example, polyurethane. By providing the
above-described backing pad 13 and having it contain
water, the workpiece W can be surely held by surface
tension of the water contained in the backing pad 13.
[0040]

It is to be noted that an embodiment of attaching
the'template‘l4 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
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As descri bed above, even when the workpiece Wto be polished is a silicon
single crystal wafer having a |l arge dianeter of 300 nmor nore, the
polishing can be perfornmed with a nore uniform polishing pressure over the
whol e surface of the workpi ece Waccording to the present invention, good
polishing stock renoval uniformty can be secured. [0045] FIG 3is
a schematic view showi ng an exanpl e of the polishing apparatus provided
with the DotFSRFAgChesfS2FeRdES FIRRFE 0“Phe present inventi on. P As
shown in FH&&238, the polishing apparatus 2 includes the polishing head 21
as shown in FI 2 and the turn table 8. The turn table 8 is of disk shape,
and the polishifg pasicoibed pbbivehi ndrarhetvorkpl eebingi Seact adhelds onto its

upper face. A driviing shaft 11 is vertjcall gnnect 0 o portion
o Pthe turnthareter Sena e ¢ el PEREHFREN S8 to et atny a
turn-tablesieéating wRLOr throtr ishiown i egnnectedutre hatr |fweiegortion of the

driving shaft 11. The polishing head 21 is arranged above the turn
tabl e 8. imopude the sealigde snane porh shehgndppdcaciser 5L AMWALin FIG 3

| ncl udes (ope poLhshi a8 Reado Bl J@yai ncbudes 8-l wiald tshof pol i shing
heads. e polishing apparatus also has a m d-pl at epressi ng neans
for pressiigmébernvd phat € 1% ttroves gt deapokeshireg ipad & (ot shown) .

Wth the polishing apparatus 2 configured as described abqve e md plate
5is preé@%@k?bﬁﬁgdwtﬁ@dpQQQﬂﬁQR}%% o= Qtf cﬁ@dQﬁﬁﬁ?ﬁqmgh?ﬁn£F§ble 8pby

the outer diameter 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,
the polishing can be performed with giving a more
uniform polishing pressure to the workpiece W, and
better flatness and polishing stock removal uniformity
can be secured.
[0043]

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, 25D,
and 25c¢c 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
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m d- pl at e- pressi ng neans, not shown, and the surface of the workpiece Wis
polished by bringing it into sliding contact wwth the polishing pad 9 while
t he polishing agent is supplied through the polishing agent supply
mechani sm 10. Here, m d-plate-pressing neans is preferably able to press
the md plate 5 over the whole surface with a uniform pressure. [0047]

In this way, when the workpiece Wis polished by using the polishing
appar at uss % giBvPBeBOWth t he pol i shing head according to the present

invention, the qoldshing,canaBeveer tyied, i he g viipgxpi el @r mgol i shing
pressure to the workpiece W and even when there are sonmewhat the variation

of the tHickmnebssbédt he woskpiiess Wiangl ¢ hervetplave fr4, haiel e o2 r udi ng

anount of. the rkpiece WAr the tenplate can ,he j us ,..and good
flatness:Eﬁﬂg%gg%éﬁﬁﬁsrngcQ%&Lﬂﬂ%évfu ?¥%fn%ﬁ§ 8§%lﬁg%gkﬁé%§g§%%ured. I'n
addi ti on,pd Pfé hee@VRAE Wt Balndre whiameref pd heswehlpipees deforer pol i shing
is not flat, the polishing profile can be readily changed by adjusting the
pressur e Gte gaeplof sukéasealodd Wipacear gniehe Badicsogditie hape® t her eof

and the shabe.of 1he-neukp eepfanbe tpdhli edoLl ¢ AdyAl shape. [0048]

Her ei naft'er, the present e"explained I1n nore detail based
on Exanplwesi fmtn Coppakat bee seamdes, but the present invention is not
restricted thereto. [0049] (Exanple 1) The polishing head 1 according to
t he preseH%OQ%Lention as shown in FIG 1 and the polishing apparatus

FIG. 3 is a schematic view showing an example of
the polishing apparatus provided with the polishing head
21 according to the present invention.

As shown in FIG. 3, the polishing apparatus 2
includes the polishing head 21 as shown in FIG. 2 and
the turn table 8. The turn table 8 is of disk shape,
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
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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 renoval uniformty were eval uated. The structure of
t he used polishing head 1 was as foll ows. The rigid ring 4 had an
outer dianmeter of 358 mm and an inner dianeter of 320 nm and was nade of
SUS. The rubber film3 was made of silicone rubber, h vinql%fhardn ss of 70
F%65§|r ace ot

(based oM PkBo83PTreIR4 Fad Rt dKiesI orR1 ARE

addi ti Or"tﬁ@e\N@P@??e@eV\@S 1di Yded Hyg the srodhangnakl! i Socepigc with
the rigidring 4 to formtwo seal ed spaces 15a and 15b. The outer dianmeter
LD of thecomsice sebhetihspacd i85 v B0 nvihiHer éhet e Meing had a

t hi ckness_ of 1 nm _and.wa de of the s : rial t ber film 3.
Loost) adend BT s 3RP 1 1B R ity D ST AAE B SoedS BB ovi ded on
t he | owermd @igen Démt he.r ubbee , f Mid-3 1oyt dquihd €s shcCkebapeisA tenpl ate
assenbly, in which the tenplate 14 nmade of gl ass epoxy stacked | ayer sheet

havi ng a RIfERARREY 0pPBEO Lt MLRES HdtRIdM d wasak8her &Y 119 dWre1$ace of

t he backi Pade 13 Py doubli g5t dape-o The outer dianeter of the tenplate
14 was 3 i and 1ts rnner di ameter 1D was 302 nm Here, a surface of the
rubber fil®&87Formed with silicone rubber was subjected to coating
processing with a thin polyurethane filmhavin t hi ckness of

appr oxi mat el y eﬁQﬂSrW%YOngg?Brt Fe "SUriiose” fﬁiﬁﬁrBQ?ﬁ§%€§b§Bility f or
adhering 9 dpecdoupbeishicly 3R rdO052} provided with the

polishing
polishing
polishing
there are

workpiece

head according to the present invention, the
can be performed with giving a uniform
pressure to the workpiece W, and even when
somewhat the variation of the thickness of the

W 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.

the shape
flat, the
adjusting
the basis

workpiece

In addition, in the event that
of the workpiece W before polishing is not

polishing profile can be readily changed by
the pressure of each of the sealed spaces on
of the shape thereof, and the shape of the

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
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Wth the pressure adjustnment mechanisns 7a and 7b, the pressure P1 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 became a m ni mum val ue. A silicon single crystal wafer
having a dianeter of 300 mm and a thickness of 775 pm as the workpiece W
was polished. Jt is _to be noted that both, surfaces of thg used silicon

singl e et LGET ef mﬁggsﬁ PeLrEF T T HELF FF5PUBSPPsRitng i advance, and

its edge orith pocdaguak 59 subl eehieddinPoihght RE. pb@@23li nEhes tadit shi ng
apparatus provided with the polishing head 1 according to the present

|nvent|oﬁeﬁpvﬁ%cmmbéﬁrab§Vewﬁ¥§lﬁﬂﬁﬂuatﬁﬁused turn table of the polishing
apparat us had g, arel el o890 1. The Pold g, paflegh 1hEaLyae of

cont ai ni ng uret’hane in a nonwoven rts young's nodul us
was 2.2 MRellows. Wth this polishing apparatus, the wafer was polished
by the follow ng nethod. [0054 L First, the polishing head 1 and the
turn table wer tiat e ot 1139 aﬁédzgnrﬂHQQ£nﬁ%ﬂm%E?§ Oﬁmgﬁé Fﬁb pol i shi ng

agent m%r?d’pﬁjl'flqn Praygﬂettg% re@ iS1Y NGy 298RE sYBRPhuEEGaNM the nid

plate 5 was unif y presse a pressure of 17 KPa by the
m d- pl at é.“}par eBst}mgr mEahs §ow‘at$atnatd13e aovaf £1 1 ivasnbr ougher May iglg i ng cont act

Cont ai ni K RHTST GaF - 2PI (B Srds s el S £he bol F2: G agert . CHE P | shi ng
time wasdxlnrmmes.
[0050]

In addition, the space 6 was divided by the
annular wall 16 concentric with the rigid ring 4 to form
two sealed spaces 1lba and iSb. The outer diameter LD of
the inside sealed space 15b was 300 mm. Here, the wall
16 had a thickness of 1 mm, and was made of the same
material as the rubber film 3.

[0051]

Moreover, the backing 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 pum 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,
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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 obtained by

measuring the thickness of the workpi ece before and after polishing in a

regi on excluding an outernost circunferential portion 2 nrmwdth, as a

flatness quality area, with a flatness neasureﬂggt instruneq%%L a di aneter
e

directi ot RFRSSAFer Pana@inyleaisfytef diR3ere PR St R .0t is
representied by, a {05Miha BhRQLIENIFY-St Ooks r 88RY AN WBkker Mgy P4 =(maxi mum

pol i shing-stock-renoval in a diameter direction - mninmum
pol i shi ng&tweked enovab-ilA EPdi aetdratdi tleetpoh) shiagageock
pol i shi ng- st ock-reno a. di anet er directionalL 056] FIG 4 shows

¥al ] D Q
the result%t'¢he'ho ?gﬂ?ﬁé BEES8G & dF st B0t T3n"6F the wafer in the range

of 120 to 148 nmndiroiadh SsceGler cirsa adi aneter hveeyi andibeitert o be noted
that the polishing pressure distribution was obtained by the conversion of
pol i shi ngBtIek-menandl aathéakmesssiad oh/ ponsh AgtELodlerainzg W the

center  of, 1he, wpl gf % POt ShLNGel a0 (I8 KAt pocy 5833w dn FIG 4,

it was revea the unitormty of the polishing pressure was inproved
i n conmpartilsonused hsibhécbat einepa aimedc£{bmpafari vesEsatyglectled to

Accordingly, it was confirned that since the pressure P2 of the sealed
space 15%ﬁgx£&EEFaBB%éSbﬁégo&PQQﬂy%ﬁc?heaﬂﬁfégsi§d§&|§ﬁ§§f%ﬁ)%&sto be

hi gher thand heypyessure Bl pef itde ripal ed space 15b |ocated above the
inside of the wafer in the present invention, a decrease in the polishing

pressure 03he outer circunferential portion, which is caused by the
o o P OPLLL 00, B0 LB oo S, 1B ehpand et car
polishing head 1 according to the present invention as
described above was used. The used turn table of the
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
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[ 0057] FIG 7 shows the result of the polishing stock renova
uniformty. As shown in FIG 7, it was revealed that the polishing stock
renoval uniformty was approximately 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 with givi a uni formpolishin
pressure<Q%l%ﬁ%lﬁﬂrRﬁ?ééé?eaﬁﬁjﬂﬁ%hpﬂﬁéﬂntﬂérégﬁrﬁaégﬁb l?Wﬁgvg?iationg

of the thicknpsseafl ahBGWAIKRI a6 BN £HE t APl gt e BROG Jtledt Ress: and
polishing stock renoval uniformty can be always secured. [0058] (Exanple

2) thre wab &L shvas gpeitiostkedremo vk t huEk&apiéty éxcefttfigredhangi ng t he
pressure P2 of the al .space 15a.tp 15 K .16. 1 16 KPa, and 18
KPa, and I’tq%%s%léﬁlghi%ﬁﬁ g?‘éscgﬁ?reessdi% r?%%t\”%%% as “eva egareed.ané Fig. 5

shows thesfestl bolAshshowin i Ridgidn ékciadeanf bhmeditdmiodthe polishing
pressure at the outer circunferential portion of the wafer can be changed
and the polTerPAgrengdRrlr ®egvEioum fBRnVigtBanabe dadjiit&®F Dy changi ng t he

pfessureo§@a1£995gkegﬁ><@m‘h€ Sefaveisr wasspokkshed @sswidexampl e 1

except f
a diameter direction of the wafer and by taking a

difference in the thickness. It is represented by a
formula of polishing-stock-removal-uniformity
(%)=(maximum polishing-stock-removal in a diameter

" direction - minimum polishing-stock-removal in a
diameter direction)/average polishing-stock-removal in a
diameter direction.
[0056]

FIG. 4 shows the result of the polishing pressure
distribution of the wafer in the range of 120 to 148 mm
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-load (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
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using the polishing head 1 with the inside seal ed space 15b having an outer
dianeter LID of 296 mm 301 mm 302 nm 304 mm and 308 nm and for
changi ng the pressure P2 of the seal ed space 15a in the range of 15 to 30
KPa, and the polishing pressure distribution was eval uat ed. FIG 6
shows the result of the relationship between the polishing stock renoval

uniformty and the pressure P2 of the_seal ed space 15a in the case of an
outer dia ¥é?tEﬁpo$n36§emﬁo%ﬂﬁ?%%Soﬁn?ﬁﬁSQQHS%n%ﬁ$QHQ§]?feiYa 5

reveal ed fhatthg1peki, shiang s ek envyakqayunkbhar i tyhicymbe i nproved by
adjusting the pressure P2. FIG 7 shows the results of mninum val ues of

t he pol i Shohigskinekpressvale @R R e Eyerabyhebtada@sst- each outer di aneter
LD. As sh &@5%p FIG 7, it was reveal ed that each polishing stock renova
uniformty was inproved in conparison with the result of the

| at er - expl ai nedex®NPar ehbwve Exanless 2Lt anfl theypweiehangoesdawsult of 2.5%
or less. [0060]_ (Exanple 4) Wth the ?olishin% head 21 accqiding to
the presefRMPRIentNdhOFE8 i own 45 I 21 anfil Fhe / poltits Wity a8 ds

provi ded egj,\g@ Hgs Behii Shiing haad- 1y Ro¥R1 kRhede Wiwas ol i shed and the

pressure distribution of the workpiece Wduring the polishing and the

pol i shi ngespockimeeyal Ourisf,orand ythwet eievabsatedery good Thespbti shing
head 21 wa $§ed m@ich had the same structure as Exanple 1 except that the
space 6 W%é oriEd 6yt hree seal ed spaces 25a, 25b, and 25c as descri bed

bel ow, and thatrtdie PreESsHHEc0heRRGh K4 thesseakpdispasesonas separatel y
adjusted with the pressure adjustnent nechanisns 7a, 7b, and 7c. [0061]

The spacetBrbf thheppdiisdtingg Headi 2ndwasldpbiaed appatetwhnul ar wal | 16
concentrig. £QE%§68?|gb% %%gg%é% oiﬁgéﬂkggg ggﬁ]%%ﬂggggqj%§b havi ng an

out er dianeter er annular wa concentric with the
rigid ringodkpascéunt her garvrianged wnsfdemt peliesalied; gpaces 25 s0 that the

i nner dianeter LD2 of the st inside seal ed space 25c bec 278 mm Here,
the thi cKreSs"oF “PhECRal PN SHER" 1" hef ERBZENE "Rl Hade Bt the same

material asriheisHbBer thil MB.ckness 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 15a 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
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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 sane workpi ece Was ExaEPie 1 was pol.ished hy the sane nethod

as Exanpl® M9 ghge thel psPisfi fgast dek I ehotBe dRPEEFNSER RATUat ed.

FIG 8 shows fheihgshht oufershawhditFl 8¢ bbeWam,r eveaked tigd the
polishing stock renoval uniformty was further inproved in conparison with

t he resulntm,of3Eanpl eand 3AG mm,waesd fevethongiwgoit heeds e {DDB3] P2
. (Conparative Exanple.l A sili.con_single.crystal f was pol i shed
e b TRORS BBoERaSe T XSty BE S S e

in the sa I 0Sing a conventi'onal

pol i shi ngarheath@spshowAihg bresuandl @i conyeatiionakapoldvelivw: eppar at us
provided with the conventional polishing head, and the polishing stock
removal uni for HiG- ahdshees pbheskesy ir s uree dret2FbarsRPwer e eval uat ed.

between the polishing stock removal uniformity and the
pressure P2 of the sealed space 1l5a in the case of an
outer diameter LD of 304 mm, and 308 mm. As shown in
FIG. 6, it was revealed that the polishing stock removal
uniformity can be improved by adjusting the pressure P2.
FIG. 7 shows the results of minimum values of the
polishing stock removal uniformity in the case of each
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 7Tc.
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FIG 4 shows the result of the polishing stock renmoval uniformty. As shown
in FIG 4, it was revealed that the polishing stock renmoval uniformty
becanme worse in conparison with the result of Exanple 1. [0064] I t
can be considered that this was caused by decreasing the pressure at the
outer circunferential portion of the wafer, since the tenplate having a

t hi ckness of 800 mm was thicker than the wafer having a thickness of 775 mm
so t hat t[IQé)Gﬂdsiti on of the lower face of the tenplate protruded downward

fromthe positigR Qfthe 4 ayer-facgo0ef shhegnafia 21 was &hbid8dashows the
result of the polishing stock renmoval uniformty. As shown in FIG 8, it

was revedlyedhchannbhbapovadhi hi§ stockenrenoyarithi tbenriygivas i@shbroxi mat el y
7.7% and it_bec greatly worse in.c arison wt he .r | t s of

Exanpl es “P Jﬁ’om?.at %O%%Tiféoﬁﬁgth iz\%D qlf‘xrgeivr%prf% %?%ufeek %Aa\%ze;teerrswas

pol i shedray Wt lRExamml e driexeephnhior rusiang tihe gohéshtngcheadnwi th the

insi de seal ed space having an outer dianeter LD of 292 nmm and the
pol i shi nghst galgrermpvRg dnvRser fAlEFhRds avkan@e@dinside the gead&Ghows the

result. oWl n_ Fl : e.palishi. ki, pemgyal punifrdr ty was
somewhat é;i)r‘?‘lpsc%o\\I/%g5 ishgc%rr%gr Fégnlwgteﬁst lerg?ée%%) t o? 7. 7% of Conparative
Exanpl e inkyidd vdeh hegdt bpaspatécbpeidamenad 18 tramf oribetbe skeal ed spaces and

by adjusting the pressure of _each of the seal ed spaces. .However he
pol i shi n&%%‘dl@?%n%@a?hﬁnWPEJimﬁgy WGt amdhor 32 ﬁﬁgo?ﬁ?&ﬁ G MITFC t he
results f @RS Ha88did1 as the rubber film 3.

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
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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 fornmed 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
uniformty. [0067] is to be noted that the present invention is

not restFﬁﬂﬂ&f%(?ﬁ%ﬁ9¥%%E§o?ﬁ6 ERBodiCrerP 1P BRPOUr fent is just an

exenpl i f iygatd an, @nsh apyr-&Xagph estiliat have substantially the sane feature
and denonstrate the sane functions and effects as those in the technical

concept describé@.i # cdhaiws et hespiéeserdt thevewnliohire $heFéded in the

techni cal sco of sent_invention. For pol i shi ng
head nanﬁ?ggP%ﬁednﬁyE%Fﬁhﬁﬁfac%ﬁr?ﬁ@wﬁeﬁﬁog1accorﬁlng ggpkgvgkgggh

inventi ofhia% e rESt1iKied beoerbednmdls shPRernit l GScaheand ke For
exanpl e, the shape of the md plate may be appropriately designed. CLAI M

1. A poIﬂ@MQQynﬁ%R§Q%CWHHFth§trﬁéééﬁ fn TFRTUPE® Figid ring; a rubber
f|In1bong the rigid ring with a uniformtension; a md plate joined to
the rigi rlna the md plate form ng a space together with the rubber film
and the rigid mitcngaramerm atdéeapl ahatplt(hl\jjaje\chs:oxmesledi bally with the
rigidring in a perlpheral ggrtlon on.a lower face gortlon af_-the rubber

film an@eST5esidtd e Bglj BEe HFen€5h£ﬁ§ﬂﬂq§ﬁrcﬁhﬁ§ Biepréddie of the

space, portid&PoUhSh;Aghead ihelditng a:egﬁg%i(aﬁé” hagenef sa workpi ece on
the I ower face portion of the rubber film holding an edge portion of the

wor kpi ecehdidknede ¢ €npdat pn and m@MGﬂanuyhamaVbekpaéee_bﬁWmnqwﬂng a
surface of the vorkplegecinto sl |ding qontact, W Lh acpelishing pad attached
face of the template protruded downward from the
position of the lower face of the wafer.
FIG. 8 shows the result of the polishing stock
removal uniformity. As shown in FIG. 8, it was revealed
that the polishing stock removal uniformity was

approximately 7.7%, and it became greatly worse in

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
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the space is divided by at | east one annular wall concentric with the rigid
ring to forma plurality of sealed spaces; an outer dianeter of at |east
one inside seal ed 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 dianeter of a
“fl atness-guaranteed regi on of the workpiece; and the pressure adjustnent
mechani sm separ at el ontrols pressure of each of the plurality of seal ed
spaces. % é%ﬁﬁ?&ﬁgsﬁiﬁﬁdhéad according to claim1, wherein at |east one
ot her seglgfkgpace concentric with the rigid ring is further formed inside
the seal ed space having the outer dianeter forned so as to be equal to or
nmore than the dicammdimalyt hetf iat sesdigumadhritiedd ¥ogi 8ALBF t he wor kpi ece

3. Th i shi.ng_ head i.ng to ¢l a Lm.2 in, t
wor kpi ob8 1B He hor T sREd - PEa el M 75 SF B RAMER RN 10

di anet er a3 sPaeEsNBLeided. bhhe Holashi hgr headlaodortdieng to any one of
clains 1 to 3, wherein the outer dianeter of the at | east one inside seal ed

space of RHe. PHRal pe§dof SsBEIEE SSpat d° dPvi Hed™B§ £Re 3@nitAl °wal | is
equal to uéfséotg?”még@q%ﬂgn@%HéﬂHﬁaﬁ%@@FtQE ehet ha template. 5. A

pol i shing apparatus used for polishing a surface of a workpiece including
at | east cugpadnsdedgrpgdoat bdchéd ommkmi¢oen tabbedea pol idhiag agent

SuppLY eCheDtSIAPL 3WPOLY! 0.8 Bl 0gpueognto e APl nd pad
head for hol ding the workpiece.
[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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CLATIMS

1. 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
template, 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 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.

2. The polishing head according to claim 1, wherein
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.

29



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.

4, The polishing head according to any one of claims
1 to 3, wherein the outer diameter of the at least one
inside sealed space of the plurality of sealed spaces
divided by the annular wall is equal to or less than

102% of an inner diameter of the template.

5. 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 4 as a polishing head for holding the

workpiece.
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