DESCRI PTI ON  POLI SHI NG HEAD, POLI SHI NG APPARATUS AND
METHOD FOR DEMOUNTI NG WORKPI ECE  TECHNI CAL FI ELD

[ 0001] The present invention relates to a polishing
head for holding a back surface of a workpi ece when a
front surface of the workpiece is polished, a
pol i shing apparatus having it, and a nethod for
denmounting the workpiDEtSECETRIM@N pol i shi ng pad
BACKGROUND ART [0002] As an apparatus for polishing a
surface of a sem conductor wafer such as a silicon
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BACKGROUND ART
[0002]

As an apparatus for polishing a surface of a
semiconductor wafer 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 73 onto
which a polishing pad 74 is attached, a polishing agent
supply mechanism 76, a polishing head 72 and the like.
The polishing apparatus 71 polishes a wafer W by holding
the wafer W with the polishing head 72, supplying the
polishing agent 75 to the polishing pad 74 through the
polishing agent supply mechanism 76, rotating the turn
table 73 and the polishing head 72 respectively, and
bringing the surface of the wafer W into sliding contact
with the polishing pad 74.

[0003]



met hod of sticking the workpiece on a flat disklike
plate with an adhesi ve such as wax, a nethod of

sticking wth water the workpiece on a soft pad (a
backi ng pad), a nmethod of sucking the workpiece with
vacuum or the like. FIG 11 illustrates a schematic
exanpl e of a polishing head hol di ng the workpi ece
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carrier uring t e po I ng-s
likenpl ate 94 is provided around the carrier 92 [ 0004]
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[0004]

In the case of polishing a large diameter
workpiece, such as a silicon single crystal wafer
particularly having a diameter of 300 mm, using a plane
polishing pad without a groove, there is a problem such
that when the polishing head is lifted to attempt to
demount the workpiece from the polishing pad after
polishing the workpiece, the polished workpiece adheres
to a surface of the polishing pad due to surface tension
of the polishing agent and thereby the workpiece remains
on the polishing pad. In addition, there is a problem
such that when suction power of the polishing head for
the workpiece excessively increases, such a load that
lifts the turn table i1s added to bearing parts that fix
the turn table.

[0005]



2 In view of the problens, for exanple, a nethod is
adopted in which the suction power of the polishing

pad is reduced by formng a groove on the polishing
pad or in which the polishing head is lifted after

the polishing head is overhung fromthe turn table
once (hereinafter referred to as an overhang net hod.
For Iexufpheofséde)apanebenPat 6ar Applibdati oh method is
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a size of the apparatus becomes large to keep a space

for overhanging the polishing head and the like.

DISCLOSURE OF INVENTION
[0006]

In view of the above-explained problems, it is an
object of the present invention to provide a polishing
head in which the workpiece can be easily, safely and
surely demounted from the polishing pad by lifting the
polishing head holding the workpiece without overhanging
the polishing head from the turn table or forming the
groove on the polishing pad.

[0007]

In order to accomplish the above object, the
present invention provides a polishing head having at
least a disklike carrier for holding a back surface of a
workpiece in which an annular projecting portion that

projects upward and an annular carrier-engagement



projects upward and an annul ar carrier-engagenent 3
portion that overhangs inward fromthe projecting
portion are formed in a peripheral portion, a head
body for holding the carrier in which a space portion
is fornmed inside and an annul ar head- body- engagenent
portion that overhangs outward is forned outside, the
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hooked on the head-body-engagement portion in the case
of demounting the workpiece from the polishing pad by
lifting the polishing head after polishing the
workpiece; wherein a spacer located at least between the
carrier-engagement portion and the head-body-engagement
portion is provided in a part of the carrier-engagement
portion and/or the head-body-engagement portion and the
spacer abuts on the carrier-engagement portion and/or
the head-body-engagement portion at the time of lifting
the head body so that the workpiece is demounted from
the polishing pad by lifting the carrier with it
inclined in the case of demounting the workpiece from
the polishing pad by lifting the polishing head.
[0008]

When the workpiece is polished and demounted from

the polishing pad after polishing the workpiece using



[ 0008] When the workpiece is polished and denpunt ed

from the polishing pad after polishing the workpiece

using 4 the polishing head descri bed above, the

wor kpi ece can be easily, safely and surely denounted

fromthe polishing pad. In addition, since
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carrier may be capable of holding a sem conductor
[0Q&Per having a dlaneter of 300 nmor nore as the
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face holding the back surface of the workpiece.

[0010]

In this manner, when the polishing head has a
backing pad on the face of the carrier, the face holding
the back surface of the workpiece, the carrier can
surely hold the workpiece. Use of the polishing head
described above thereby enables more surely demounting
the workpiece from the polishing pad.

[0011]

In addition, the carrier may be capable of holding
a semiconductor wafer having a diameter of 300 mm or
more as the workpiece.

[0012]

In this manner, even if the carrier holds a
semiconductor wafer having a diameter of 300 mm or more
as the workpiece, the semiconductor wafer which has a
strong force to adhere to the polishing pad after
polishing, the workpiece can be easily, safely and

surely demounted from the polishing pad using the



sem conduct or wafer having a di aneter of 300 nm or
nore as the workpiece, the sem conductor wafer which
has a strong force to adhere to the polishing pad
after polishing, the workpiece can be easily, safely
and surely denmounted fromthe polishing pad using the
5 polishing head according to the present invention.
pO[l(;@i@}nquee@ﬁ e3enprianenticort Haurk ey ¢k e 1 pV6RItdes -a
oA :ﬁshlng apparatus used for polishing a surface of a
pi ece at |east including: a polishing pad attached
ontOTaetwﬁédéﬂﬂennfemﬁhbshEngtmyMMOﬁnumﬁgvnéehaaism

for providing a polishing agent_to th [ i shi ;
po&ﬁc‘ﬁhalw%@ﬁﬁ@tﬂéaas%rgf ] %%’m@&ogﬁﬁﬁzgé%%afgﬁ
wdf& téE%‘%%'?QéQQ Qﬁ@qw@¥ﬁgwhéwbéﬁhgﬁﬁn?r9§@n%ttached

ention. [0014] In this manner, when the workpiece
omﬂ@r&ﬂhuﬁmdtahﬁe denpoMm&hﬁnqnnq¢m¢p@upﬁﬁwn@eﬁﬁﬁnlsm

ter ishing t wor kpi ec u5|n t he pol_ishin
f%ﬁnﬁﬁ%#aé ?%C?UEPE §SPHEY S Ehi T eadpagcgrgfﬁb%ad
add“éFﬁd¥ﬁﬁﬁ1h@VE€hdoﬁortm%ldﬂﬂqsﬁhégwaﬁﬂpﬁ@tﬁs GAfich is
easily, safel and surel dermount the workpiece from

thteh@qalon:ﬂsm%g pad. arForsddia itoh, thpaPreyest tpyention.
gﬁ{lshed surface of the morkplece does not
ériorate unli ke the nmethod of form ng the groove
onltha oliiss marghpad, waad theiwankpiqmmeﬁsapylﬁhh&daand
po ishing a aratus i.s lLarge un the ver han
I DeeRR L RR Band sy 990 | SFht Br ePaEL Hat he
W&qgﬁl%&@gus Px@@a{:ﬁéuﬁoh@%kﬁd@mﬁé&ugr iadtiQeAtically

adjusting a Stopping position of rotation of the
podaldtshiqghdreddaccpgdielg to the present invention, the

polishing apparatus can easily, safely and surely
demount the workpiece from the polishing pad. In
addition, quality of the polished surface of the
workpiece does not deteriorate unlike the method of
forming the groove on the polishing pad, and it is not
necessary that a polishing apparatus is large unlike the
overhang method.

[0015]

In this case, it is preferable that the polishing
apparatus has a mechanism for automatically adjusting a
stopping position of rotation of the polishing head.
[0016]

In this manner, when the polishing apparatus has
the mechanism for automatically adjusting the stopping
position of rotation of the polishing head, the
polishing apparatus can adjust the rotation angle
position of the polishing head to the position where the
wafer is more easily demounted and stop the polishing

head at an appropriate position.



In this manner, when the polishing apparatus has the
mechani sm for automatically adjusting the stopping
position of rotation of the polishing head, the
pol i shing apparatus can adjust the rotation angle
position of the polishing head to the position where
the wafer is nore easily denounted and stop the
[0psl'ishing head at an appropriate position. 6 [0017]
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In this manner, the method of dressing the
polishing pad, polishing the front surface of the
workpiece with the polishing head according to the
present invention, stopping rotation of the polishing
head in such a manner that the rotational position of
the spacer from the center of the polishing head is
within 30° with respect to the center of the polishing
pad after polishing the workpiece and demounting the
workpiece from the polishing pad enables more easily,
safely and surely demounting the workpiece from the
polishing pad. 1In addition, gquality of the polished
surface of the workpiece does not deteriorate unlike the
method of forming the groove on the polishing pad, and
it is not necessary that a polishing apparatus is large
unlike the overhang method.

[0019]
Use of the polishing head according to the present

invention enables easily, safely and surely demounting



safely and surely denounting the workpiece fromthe
polishing pad. In addition, quality of the polished
surface of the workpi ece does not deteriorate unlike
the nethod of formng the groove on the polishing
pad, and it is not necessary that a polishing
apparatus is large wunlike the overhang nethod. [0019]
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[0020]" 'FI'G Is a schematic sectional view show ng a
sufhr st memyodi et ofhe heppekirs sany 4endecbpdEhg to

vi%g%ity of a center of the turn table and demounting
the workpiece from the polishing pad enable more easily,
safely and surely demounting the workpiece from the

polishing pad.

BRIEF DESCRIPTION OF DRAWINGS
[0020]

FIG. 1 is a schematic sectional view showing a
first embodiment of the polishing head according to the
present invention;

FIG. 2 is a schematic top view showing an example
of the polishing head according to the present
invention;

FIG. 3 is a schematic constitutional view showing
an example of the polishing apparatus including the
polishing head according to the present invention;

FIG. 4 is a schematic sectional view showing a
movement at the time of demounting the workpiece from

the polishing pad using the polishing head according to



present invention; FIG 2 is a schematic top view
showi ng an exanple of the polishing head according to
the present invention; FIG 3 is a schematic
constitutional view show ng an exanple of the
pol i shi ng apparatus including the polishing head
according to the present invention; FIG 4 is a
thechaesteind sevtdmhadnyi ew showi ng a novenent at the

tine d nti t kpij .t i shin
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explanatory view show ng the case of |ooking at the
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from abqve;, FI 7 (a) is a,sche ic plan vie
Lok mond e ke PRt iy BRSTRG g e P Ty FE ghe
podhiaph nsN g £heh ghbodestribution in the direction of
a dianeter of the polishing pad after dressing; FIG
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si ngl e-si de polishing apparat us;
example of the polishing head having the spacer in the
head body;

FIG. 9 is a schematic sectional view showing a
movemeht at the time of demounting the workpiece from
the polishing pad by lifting the polishing head at a
position where there is no spacer;

FIG. 10 is a schematic constitutional view showing
an example of a single-side polishing apparatus;

FIG. 11 is a schematic constitutional view showing
an example of a conventional polishing head;

FIGS. 12 are schematic sectional views showing an
example of a method for assembling the polishing head
according to the present invention; and

FIG. 13 is a schematic sectional view showing a

second embodiment of the polishing head according to the

present invention.

BEST MODES FOR CARRYING OUT THE INVENTION
[0021]

Hereinafter, the present invention is now



FIG 11 is a schematic constitutional view show ng an

exanpl e of a conventional polishing head; FIGS. 12 are

schematic sectional views show ng an exanple of a

nmet hod for assenbling the polishing head according to

the present invention; and FIG 13 is a schematic

sectional view showing a second enbodi nent of the
expdliisidgudeadsecbfdraglye the present invention
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In"view of the problens, the present inventors have
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method of forming the groove on the polishing pad or the
overhang method.
[0022]

The present inventors found through the studies
that when the polishing head holding the workpiece is
iifted, the workpiece can be demounted by applying force
in a focused manner to a specific area in a workpiece
holding face of the carrier, on which the back surface
(the opposite side of the surface to be polished) of the
workpiece is held, by inclining and by lifting the
polishing head. Moreover, the present inventors found
that the center of the polishing pad takes the form of
being lower than its periphery and having a hollow when
the dressing is performed using a normal method.
Furthermore, the present inventors convinced that at the
time of demounting the workpiece from the polishing pad
after polishing, the workpiece can be more easily
demounted from the polishing pad by demounting the
workpiece from the polishing pad with force applied to

the vicinity of the hollow located in the center of the
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hol di ng face of the carrier, on which the back surface
(the opposite side of the surface to be polished) of
the workpiece is held, by inclining and by lifting
the polishing head. Moreover, the present inventors
found that the center of the polishing pad takes the
formof Dbeing lower than its periphery and having a
pohéshdwanrat amne dressbrgacsoperfisihad ke n@r%Sﬁagmal
. hod. . Furthernore, the present inventors convinced
ln?%éFq§¥Lthe time of denounting the workpiece fromthe
[opaBijshing pad after polishing, the workpiece can be

nore easily denmounted fromthe polishjng d, hy.
demoBREPAFAERET mot IR ELEP FRENPERE FOIG Q‘ni‘ﬁ’ghﬁ%”@\?t h
apFQE%%u%OpAd&grcﬁPn ths vhel P!ﬂe)é_ecfft tiher ot | o heeahed
n the center of ?he 10 polishing pad and there

b
exadadm@d:ﬁpﬁtif&ﬂ@lésemefannanitﬂLt@eoaBFacheglfigureS-
Her ei nafter, a poljshing head and a ishin
HoR BB (L SR L BVERE L e adn Y EHIT BAaF BRSO
expl arped 1SReGWd Gl | dmis&f emehAg offo thike piltiashiatly head
figures. However, the present invention is not
accpFdied tirertdte. PFREENE dRFRS tdiPTentodt hent BRPpHRement) .

ol i shing ccordi t r j ti ;
T e o SR G P SRE L DYREL Yo
combe ipreasentld twenékphaieenprsicsesm 14t erFiaxpt ai medeneral

spacer 15. First, a general structure.is i ned,
StIRETHS oI LA e habhs PR Perd AL hag
heﬁﬁr Hoy 1S | s A oy i Igléisgﬁohhge headdota 12nsThe the

ead body 12 is rotatable and has a through hole 20
hepgr bodas st e ddjastemht bedimiAi dat ineFatal e a@pdeBsaré

e LR T EEOOL PR Bt il A aeey no
with a pressure adjustment mechanism 19 at a center of
its upper part.

The head body 12 is connected with a disklike
carrier 13 through a diaphragm 14, the carrier being
concentrically placed. By the connection through the
diaphragm 14, the head body 12 holds the carrier 13 and
the space portion 18 of the head body 12 is sealed.

A means for a vertical motion, not shown, causes
the head body 12 to vertically move.

[0024]

The carrier 13 is used to hold the back surface
(the opposite side of the surface to be polished) of the
workpiece W. For example, the carrier 13 can be used in
which the holding face is flat, its stiffness is high
and metal contamination of the workpiece W is not
brought about. A circular plate made of ceramic, such
as alumina, is preferably used for the carrier. Other

than that, various carriers can be used such as a so-
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carrier 13 through a diaphragm 14, the carrier being

concentrically placed. By the connection through the

di aphragm 14, the head body 12 holds the carrier 13

and the space portion 18 of the head body 12 is

sealed. A neans for a vertical notion, not shown,

causes the head body 12 to vertically nove. [0024]
cafRedcarytieer 1ghiskusadrieholvd iHe backesarihed letss -

Opposi i de of _t ol j she t

o KPEES R Far ckartat ot CERE Ba Rl 4 JHERleBLr (B8 yene
wolrkp iwWtdec hd hei hgl dang bdcehes ddmatietrt $3sikf thessame as

high and nmetal contam nation of the rkpi ece W.i s
a Ademafudght BbdurOTAPdRCEUIMart DIRE ep%lrwgﬂég‘és Eé&r ani c,

s1343R 118 B4 Nay 2 /S aPEEEAR Y d5ethé OfobRB i eREr erin
O'her ~ than that, various carriers can be used such as
oraleso thl sabpedt r tbbewhoRuclk fcarlrd epachhsghfpse of the
digcribe | ater. Moreover, it is preferable that a
Wodiaméte€r 'of the workpi ece hol ding face of the carrier
[0b3d]s the sanme as a dianeter of the workpiece Wto be
polished or is slightly larger than _a diameter of the
wor kpi Béehnwalpstoreery tBasappart e RfhdPeebereRéYbisRa

surface r kpi e 0 hi i.cit
asmta&théar ﬁlglaoé:%%gﬁrg g?éf EFS:%] f\élljse[el%\ggésmﬁeég?agkrgg%r%'14,)&
shewth s Wasdbaphragd fdblerde Af stieetmatetrhel as

di aphragm 14 made of the material a described abhove
deFSIBEY T e Redd*5 0y LB R PedY 1ar 9p Siﬁeng
caddliews and,d hegl bkeelesped itvRd V1 Siee £BapethevRagd so

body, the carrier and the di aphragmare connected and

thelte tdsadeepdriddn, 18hef celrg irgacdkibddyhe2dipphgegiegre
connected and the space portion 18 of the head body 12

is sealed.
[0026]

An annular head—body—éngagement portion 12a that
overhangs outward is formed outside in the head body 12.
An annular projecting portion 13a that projects upward
and an annular carrier-engagement portion 13b are formed
in the carrier 13. An outer diameter of the head-body-
engagement portion 12a is larger than an inner diameter
of the carrier-engagement portion 13b. As shown in FIG.
9, when the head body 12 is lifted to demount the
workpiece from the polishing pad, an annular abutting
face of the head-body-engagement portion 12a and the
carrier—-engagement portion 13b is hooked on one another
at a position where there is no spacer. Practically,
since the spacer 15 is provided, there is also an area
having a gap between the head-body-engagement portion
12a and the carrier-engagement portion 13b»but the area

is not shown in the figure.
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[0026] An annul ar head- body- engagenent portion 12a

that overhangs outward is forned outside in the head

body 12. An annul ar projecting portion 13a that

projects upward and an annul ar carri er-engagenent

portion 13b are formed in the carrier 13. An outer

di aneter of the head-body- engagenent portion 12a is
[OP&r'der than an inner dianeter of the

Car B SIS RS L n B A L1

moWwabK R, ecthd rpm@jé]etpﬁlgl phiritd qrad, 3amn antubacaabuktd mgeds
face of the head-body-engagenent, portion 1% nd the
LocRralsciehgiyehent PaPPFdnPPSH HiThodker bie oﬁsad body-

i n el S, e
%@g:%?ﬁaq alo B POST 1 hanwhene & Nelfe i Sq PImsPaEEheeds to

y, sSince the spacer 15 is provided, there
bei § aalgzx arhar ehe havirg du@m&ﬁﬁnweﬁntmhehead body-

head- bo ngage por ion_.12a a e . .
e e Loar e B oBst o Tieids cine; RrRipcting
pothRaWn 1184 her fH98r 8ar:2e[0027]id mod desctosarke vt Faat

head body 12 vertically novable, the pr?Eectlng

angoCENo el Fa @PNYHE éaﬁpeerenﬁ@éa@gtw‘p@o gt §P@FSt o a
po%%%r %OSAE'PQetﬂggdt B%d egdr body- engagenent portion

i ts i nner dianeter needs to be | arger than
[ooke Jout er diameter of the head-body- engagenent

portion 12a. A portion_ inside the projecti
13a 8het Resdarrimr! 156 12t hBpoRaBese ﬁ%ﬁf% Rehe §8HY

2b§n@.QQﬁ¥Q%x§Pﬁ@§ @9t§E|@@édﬂf%éd“%ﬁ%ﬁ@ecaﬁobb|@%Hﬁived
of the head body 12. [0028] The positiona

byréhﬂJMﬂﬁhﬂ¢)@%t&b@ﬁnth@ hd&d body buR bhd PHeseartri er
inkEnReleh 5 09U ER S Elgyed by the ethod

Flrst for the carrier 13, a first member 13c,
which consists of a part of the annular projecting
portion 13a and the carrier-engagement portion 13b, and
a second member 13d, which consists of other portions,
mainly a disklike portion, are separately prepared (FIG.
12(a)). Next, the head body 12 to which the diaphragm
14 is fixed using screws and the like is placed above
the second member 13d (FIG. 12(b)). Next, the first
member 13c is fixed onto the second member 13d using
screws and the like and consequently it becomes the
carrier 13 (FIG. 12(c)). It 1s to be noted that the
diaphragm 14 can be fixed to the carrier 13 using the
same screws that fix the first member 13c to the second
member 13d.
[0029]

It is to be noted that when the carrier 13 and the
head body 12 are connected between the projecting

portion 13a of the carrier 13 and the head-body-
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invention is not restricted thereto. First, for the

carrier 13, a first menber 13c, which consists of a

part of the annular projecting portion 13a and the

carrier-engagenment portion 13b, and a second nenber

13d, which consists of other portions, minly a

di sklike portion, are separately prepared (FIG '
engaggentNeartide headthsaypoh? the whiakh ¥ aendil 4phiagm

H i et i LIk T et ioin..
Hotwerbker, 13 isrdsxetd onventHerseicondotrenberriddeadsitigereto.

screws and the |ike and consequently it becones the
[004Pdier 13 (FIG 12(c)). It is to be noted that the

di aphrggpildcande f iﬁd%;fs&fwsbw v ilde dsbRgc hbe

same screws that fix the first nenber 13c to the
fasecdrdie menisbind 3tacgD029] the icanwide hdted whachwiée

the carrier 1 nd the, head dy 12 e nnect
bafid FEBT AT B of Bet TR PRSEET Bh SradrBit het Car T NP LS
than@aldha lheashdordy dadengagertite PP 1 PirdLRahbr 94giixed
the diaphragm 14, its structure becones sinple and

tot haeeherleling i 52¢r ep&r ABFe Caridi ek WhehppBsaapesive
' nt | ' r ricted.there in

doggg%lyé%}%ﬁe r%b?§&ptg%igéggﬁn t ep4é§é§%?ﬁ;938hl °

babalidighgaddce) aidtheviagrier cbhtonimhwatbhethethback

surface of the morkgiece Wi.s held, For ex

| th
WOBKDIERE BaF A NadBOBE PHARSY P& LAreX haRBF e tEBg 1o

oft @nihg MAdidhf acgeaf ihheneaydatidd phdhian adhesive
doubl e coated tape and the |ike. By providing such
[0B&dKi ng pad 17 and having it contain water, the

wor kpi egg Yogan 108 I &, SUp Ly ield sy furfgce L ensi on
portion of the carrier 13, that is, outside the
workpiece holding face. The template 16 is used to hold
an edge portion of the workpiece W and is placed with
projecting downward along the peripheral portion of the
carrier 13. The template 16 holds the edge portion of
the workpiece so that the workpiece 1is preﬁented from
coming off from the carrier 13 while the template 16
does not press the polishing pad 22; The template 16 is
preferably made of a material that does not contaminates
the workpiece W and is softer than the workpiece W for
the purpose of not generating scratches or impressions.
[0032]

A dress ring, not shown, can be placed in the
periphery of the template 16, the dress ring which
presses the polishing pad 22 during polishing to prevent
waviness deformation of the polishing pad 22. The dress
ring is preferably made of a material that does not

cause metal contamination in the workpiece W, and that
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of the water contained in the backing pad 17. [0031] A

tenpl ate 16 can be provided in peripheral portion of

the carrier 13, that is, outside the workpiece

hol ding face. The tenplate 16 is used to hold an edge

portion of the workpiece Wand is placed with

proj ecting downward al ong the peripheral portion of
wetlle asariessy a3.pTheibkapbhare eHcids Whehelhe

orti.on of .t kpi ece t hat _t. I ege. { S+
ool binted ¥ G- caf G ST Fontt R Cal T ©5 hiTe™
is#ﬁ@é@gﬁﬁﬁﬂg&d&bddoes not press the polishing pad 22.

e tenplate 16 is preferably nade of a material that
[086€d not contaminates the workpiece Wand is softer

thanathewerknpiege W for tﬂ@epeya&e@l%gffhm 11

generating scratches or inpressions. 0032] A dress
acromg,i mpott shdwn, prasebe phaead iion theviper tbheppogte -
the tenplate 16, the dress ringf ich . presses_the 15
meBSHOIKh JERRF 2L ALFFRGUPSI P $D Pt eleht SRV Aess
Lodefamatd anpit ther pebhshheg pad 22 -Jhgagemsat potgion
is preferably nmade of a material that does not cause
angettdle dEacri oA T ORI R ECPRE tWwBIKi e W anBathapfiat
wears . | ess ossi.ble. u 11h:the
185 Sty otk 20 e rant Sy Sl ARt BOERibZor ene
helad poefieratlygesedt pO083bnAs SThewsdacddt G5 1ist igxed to
polishing head 11 according tao the present inventi

ChRa G e SHOYEERBAT PBAEA Cgericiial ST GCE BF 8 pr GVdade
1iWet B 2 15RAGETL dPimbRE AL R Fals | ela.tStheIQetM@etfbt}BQ noted

carri er-engagenent portion and
thh¢ad-sbahowngayeRBAt Por then sinrcepatt b attachgst to a

pa%%t% éﬁetgg%g ££iggiggg%g%%gggé%£${0509£i59e13b in
the case of looking at it from above. The spacer can be
made of any material as long as the material has
stiffness and does not easily deform. A size of the
spacer 15 is not restricted as long as the spacer does
not become unstable at the time of abutting on the head-
body-engagement portion 12a. For example, the size of
the spacer can be approximately one tenth of the inner
diameter of the carrier-engagement portion 13b.
Moreover, a sectional shape of the spacer 15 is not
restricted as long as the spacer is located between the
carrier-engagement portion 13b and the head-body-
engagement portion 12a. For example, as shown in FIG. 1,
when the spacer is in the shape of pinching the carrier-
engagement portion 13b and is fixed using screws from
above, it is apt to be stable. However, the present
invention is not restricted thereto.

[0034]

As described below, when the carrier 13 is lifted
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head- body- engagenent portion. The spacer 15 is fixed
to the carrier-engagenent portion 13b using screws
and the Ilike in the enbodinent in FIG 1. It is to be
noted that as shown in FIG 2, the spacer 15 is
attached to a part of the annular carrier-engagenent
portion 13b in the case of looking at it from above.
WlThel§p@aﬂiknﬂﬁkxﬁhﬁnﬂblékn§ﬁ§ Pt eageaslPohd as the
mat er.al tiffness d ot def
apgffgrlﬁtfhé’ %%?Q§5 Fggnoggggggéléﬁgdé&ah %ngéggeé
ththe t&@aqefcldl&easmmtab@menefummeabjae:met hest abpudf 0.1
abuttlng on the head- body-engagenent portion _12a. For
toexinpl Bhet hbiskpesst oft Hale paeafeEahdbé Sagerddihat el v
ad?ﬂ%ﬂéﬁ“&ééﬁré ippen refhamBlers fcd M of various

arrier-engagenent portion 13b. "Mreover, a sectiona
thsh&pe sofet hien spécancd5ang h@tapﬁﬁﬂﬁnxﬂ@@lﬂschéﬁglﬁ§
[Obgs spacer is located between the carrier-engagenent
di on 13b and the head- body- engagenent portion 12a.

For exappl @heasphtawn im &b&s dot Wherddie wpdcetheés
in the shape of pinching the carrier- engagenent

hepdriosty “E3lagrne st f PREY 18I AF s cHBwnd riofd 1above, Hhe
wolrip R0 1'?% ix% f(?%eggwg\é%r 63(?3%%1%5 S8 a5l Puent ban 4

not  r'es éréto descri bed bel ow,
genlden 1t e Iciag i ey H@adSwhthb@d al&hmnq6|in|nompaed§on

the thickness of spacer 15 s riate uste
WLEr SR TG BOER BAnASES i THES| TRYi ARPPER 1
ananQ'h%SOftHJFe CAL I h 8T pk8pakaUtr alrd iy 1poirh§h§_hgc Kjﬁh%&ity

of the spacer 15 is easily adjusted desirably by
ofprtépamionksigae®er s of various thicknesses in advance

O@g%gby appropriately changing. [0035] Since the

15 does not contact with the
FIG. 13 shows the polishing head in which the

carrier is a rubber chuck carrier as a second embodiment
of the polishing head according to the present invention.

The polishing head 61 mainly comprises the head
body 12 and the rubber chuck carrier 62 connected to the
head body 12 through diaphragm 14. By the connection
through the diaphragm 14, the head body 12 holds the
rubber chuck carrier 62, the space portion 18 is sealed
and the through hole 20 for pressure adjustment
communicating with the pressure adjustment mechanism 19
is provided at the center of the upper part of the head
body 12 as well as the foregoing first embodiment.

[0037]

The rubber chuck carrier 62 has an upper carrier
member 63 and a rubber 65, which is bonded to an annular
stiff ring 64 made of a stiff material, such as SUS
(stainless steel) and the like, with a uniform tension

and has a flat lower face. The holding face of the
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head- body- engagenent portion 12a during polishing the

wor kpi ece, the workpiece can be polished as well as a

general polishing head without a change in conparison

with a polishing head that does not have the spacer 15

and thus there is no problemregardi ng polishing

quality of the workpiece. [0036] FIG 13 shows the
wopsbiiskiend Head i howhr chache ofcdire erulizen pobbef®huck

rrier as a second e di ment f £ | Lshi e

rué%@&r&ﬁﬂfﬁ(§%4ﬁ3?§e%g%§ h%geﬁﬂﬁé{ggﬁ%§%o¢?§hggaghgg8m
6661 nmainel Ybrpmri sesiibeolieatie hathkpiz @ndhoheéingbliece of

chuck carrier 62 connected to the head bod 2
thenrebde idi%phr dgrh 141 d BYS t AEPRIAREC i 0rF ] H%‘/%%@W‘Eﬁ%‘

[ r 4, bad h rybbh hggk
pr S 3TALAEA 08 o PR A L R L g SRR o e
cotmmuougie thole Wit oa pressure adjjusttresmt meahanieat iorig

with the pressure adjust nent hani 19 i e
£ozt PEReE S e§%?ﬁw?ﬁgbgéﬁgrnpé?ﬁgég%%%gqﬁ%ﬁ%éﬁog§gé28g
appd 1Rl e A Hderd195890689bki selpranbiady ensresbQ03zkdThe r

rubber chuck carrier 62 has andﬁgpey carrier nenber
to63 hand o kRilshes - 185¢ swhneh riceTh dridet! to Bhe aRRBFar: e

stiff ring 6 de of-a i tf erl S S
ad@&?&ﬁﬁngsgmgﬁg% 3§%né7tﬁ§El'%gggtﬁﬁ%a%b%ngggﬁgﬁfggsFgg
thangdrapiedd atah oper ptasgedThewmiditige fpokishinhephél 22

wor kpi ece Wis a_ |ower face of the rubber 65. The

ongghhée Ik e lardbhngs uypiform pressure.
Va}@%&mn & Prassi PPz kRPBL 66 Jdk dihey OppOsi te sida ehe

the workpi ece holding face of the rubber 65. A fluid
pries ssuppladsdistone e meckpnéser G st g ¢ ®9AN66 LhBr ough

wo%&%é%%%%%%ﬁ?%%%%g%ggﬁég ZE%§m¢§¥EB€QSQIW”8n“%hQ Fubber
65. Moreover, the backing pad 17 can be provided on the
lower face of the rubber 65 and the backing pad 17 can
suck the workpiece W. The template 16 can be further
provided.

[0038]

The projecting portion 63a and the carrier-
engagement portion 63b are formed in the upper carrier
member 63. As the case of the foregoing first
embodiment, the spacer 15 is provided so that the spacer
15 is located at least between the carrier-engagement
portion 63b and the head-body-engagement portion 12a in
a part of at least either of the carrier-engagement
portion 63b or the head-body-engagement portion 1l2Za.

Various conventionally known rubber chuck carriers
can be adopted in addition to the rubber chuck carrier
having a typical structure as described above.

[0039]

FIG. 3 shows an outline of a polishing apparatus
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for pressing the workpiece. A uniform pressure can be
applied to the rubber 65 by supplying a pressurized
air to the workpiece-pressing-room66 with the
pressure adjustnent nechanism 67 for pressing the
wor kpi ece and the workpi ece can be pressed toward the
polishing pad 22 onto the turn table 21 wth a
31lupicbunrepr edddr &he \peluahhgdohepse 11 according the
wor kpi ece- pr.essi ng-r ' t he r 8.
prsafagt%gﬁFnﬁécréﬁ%%%?%g%ggrg%kggéingh%h abr i ece
apphablkes suckidigp theesotkpi poeivhdmd head ubbeattg6hed

Mor eover, the backing pad 17 can be provided on the
OnF@méPefé&éﬂﬁtQQ%?r%gbéPd68 BRﬁH%hiiﬁuﬁﬂ%@tp%ﬂpﬁgycan
SHSK 1khe Morl e W The heprhatsd C@%@@@ ggrtbheen
meprovﬁéed. [OOSS%gfﬂe p%o?ect?ﬁg poﬁ%g%n 3a and the ©
potashien- pegagenentagdition 63b tdre Hokheling hpad 11.
[Ogggir carrier menber 63. As the case of the foregoing

i‘rst enbodi nent, the spacer 15 is provided so that

the ppaser glesssdPwt eehatpbeashibet ween heis
carrier-engagenent portion 63b and the

pehéadiesdpedinpiyaneht sShorei sheld@nkPiecdaf tusings the
east. either e,carrgerze : j or
eorf 8 ol B i s bir: AL CRARAEIEN) g Pt pohdt
uséagventisendl |dr&kaoen ssbhenadhucks caravwrersn Eafi.bé (a) .
adopted in_addition to the rubber chucg carrig{

havi NgTR2LyHrc At siFaRt (@R A5Cae¥bFiThe Qﬂxﬁ&frﬁﬁ%%%]is

s15FHG013 Shows ae QuiihiDBg0hoa iRk 41k appakpiuge 13
31 provided with the polishing head 11 according the
drpeesentusimentheonddeseeirbédadbdvie. 1 am@Ee ol P8R ﬁge

BB S HE RIS Dol po pad 22 alf aoned

For example, as the dresser, a wheel dresser 41 is
used in which an outer diameter of a portion abutting on
the polishing pad 22 is slightly larger than a radius of
the turn table 21 and its inner diameter is slightly
smaller than the radius of the turn table 21 (for
example, in the case of polishing a silicon wafer having
a diameter of 300 mm using the turn table having a
diameter of 800 mm, the outer diameter of the portion
abutting on the polishing pad is about 410 mm and its
inner diameter is about 380 mm). With the wheel dresser
41, the dressing is performed by fastening the wheel
dresser 41 and rotating the turn table 21 with the wheel
dresser abutting on the polishing pad 22. In this case,
the wheel dresser 41 can be rotated and swung at an
amplitude of approximately one tenth of the radius of
the turn table in the direction of the diameter of the
turn table 21.
[0041]
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mechani sm 36 for providing a polishing agent 35 to the
polishing pad 22 in addition to the polishing head 11.
[0040] First, dressing of the polishing pad 22 is
performed before polishing the workpi ece Wusing the
pol i shing apparatus 31. This dressing is perforned
using a usual dresser as usual, as shown in FIG 7(a).
Nor nia$ | yenat ohedstabmy ear dghahpresehs worepitede jfound

slidably contacted. during Il shi ! j IS
thah%@&& l}iﬁenﬁgi%sesﬂ?%s%%r p?%étﬁﬁseqﬂgzﬁ%g}éﬂ?%gﬁ&?ﬁgl
meWAbKPiaeCidsx il disbed, Eae exatare,ofsttdepdiesbéng

a wheel dresser 41 is wused_.in which an outer dianeter g
pagf takssr ttihen HUR t ¢ hgPBRN It REYFA i@?ﬂ%gtkb%dp%ﬁlPEery an
be3hi IR J AP L0ag, A §AdEYE O ffe. turh {abie gd

and its inner diameter is slightly 'smaller than the
notadi uhaaf ttHee draphtabl EIZ1 (f db) etaryps eheiahthe case

,of polishing silicon,wafer havin di anet er . of 0
01 Rt A T (S o TAOPnG o ot Anet e 57 CBo8 i
thkh@ Qe digmeties ehrhheapakt o @Bldtdhngeonihhehe

polishing pad is about 410 mmand its inner dianmeter
graphalstew 380igh . A%t hibhé immselofdridss gpol 43hipgepad 1in

d [ | f [ dr
o SEPAE S CHEEY AT 1 Mseherchesser

uppees gaambwt i tge obuthetpollieshi ng pad 22. In this
case, the wheel dresser 41 can be raqtated and swung .
at aht SAPI PEUFOTHTLdpprdxtRatelP16ne St SfFH BT t HRtI1nd
Fadius, thee t tabl eni R ythe i 1,00t ops ot nkhe
tl&%aategHiﬁiﬁﬁ% &%%?n tabPe 21. fbdﬁl] %8_As nment i oned
podbove,ng hrmdresentri hseabogsf dlRn that Whehhehe

pe%&% %fﬂ dﬁ%ﬁm¥£grg¥gsg§hggf%'g¥f¥grmed using the wheel
dresser.
[0042]

After dressing as usual as described above, the
workpiece W is polished using the polishing apparatus 31
provided with the polishing head 11 according to the
present invention.

When the workpiece W is polished using the
polishing apparatus 31, first, the workpiece W is held
with the carrier 13, for example, by being attached on
the backing pad 17 containing water to hold the back
surface of the workpiece W and the edge portion of the
workpiece W is held with the template 16.

[0043]

Then the polishing agent 35 is provided to the
polishing pad 22 through the polishing agent supply
mechanism 36 while the workpiece W is slidably contacted
against the polishing pad 22 with rotating the polishing
head 11 and the turn table 21 to each prescribed
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met hod as descri bed above, the center of the polishing

pad takes the form of being |ower than the periphery

and being hollowed as shown in FIG 7 (b). It is to

be noted that the graph in FIG 7 (b) shows height

di stribution of the polishing pad in the direction of

the dianmeter of the turn table and two curves in the
digeaphoshowAheitgtits diistei bih¢ ofsaphrel@ pgdl icH me pad

sk 085 e, o 1 0 33018 e, apot b

se£0B8 @oaee¢ Wit 1dh S18Sobecaus@esw ngidig 12 |mathgahast

the dresser in the vicinity of the_ polishing
pregauEe @Jl%ﬁ*@f@rl*% HacRRBL S 1the Fpé&r iS51REH %3ﬁyt he

prg\pgaﬁ' ao%pq%ésoweglgswgtme Jwheel ;96:?1§§§1R 18 99421

reSS|ng as usual as described above, the
thmopkmgynzéNédgqmﬁmehedmashaglshelﬁm|Bﬂﬂr@l@pbaﬁamué4

i5; A EBSACL A A TERT F OR, DWEReTd Nor K baioqy | 42 2hd the

caPlilkshads %%dmkﬁ@eca995b§hUBgdﬁﬁﬁﬁﬁﬁs§e§lunﬁé28t the
wor kpi ece Wis held wth the carrier 13, for_exanp

prbychéibey atnesdiere ohows ke Eé@klsﬁgiepafdf 1t7h%ona%ftﬁbﬁ§g pad

221 o Bl iortin B ThR" SHGF iy o8 WS el o i bt Re o

14t Qﬁﬁh’ﬁtp&e]éisulfé)oﬁajughﬁﬁnlthelepﬂﬂarﬁd’nmngl @igenbe35rpst

provided to the ol ishin ad 22 through th
Suﬁé@@ﬂﬂQﬁ;Qﬁﬁwwog pPpEGe ng%%MQﬁnHé¥£$ﬁ%% Vﬁéle the

W s, d y t A e
WOW%F %%lngvpé%ﬁd ﬁgﬁeﬁgrggg?ﬁ%giﬁﬁ2:%%f¢sﬁ%ﬁéa Kégg 11

pras@nﬂhedtpre$abh@ 2orte egehrprtesidrs beell ishing pad 2

on the turn table 21 and the workpiece W is rotated in
relation to the polishing pad 22.
[0044]

It is to be noted that the hollow in vicinity of
the center of the polishing pad 22 is flattened by
pressing force of the workpiece W to the extent that it
can be disregarded at the time of polishing the
workpiece W, there is no problem regarding polishing
quality of the workpiece.

Moreover, the workpiece W can be polished with the
polishing head 11 swung at the time of polishing the
workpiece W.

[0045]

After dressing as described above and polishing
the workpiece W, the workpiece W is demounted from the
polishing pad 22 by the following method.

First, rotation of the polishing head 11 is
stopped in such a manner that the spacer 15 is located

in the vicinity of the hollow formed in the center
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direction. At this tine, the diaphragm 14 can be

deforned el astically by adjusting the pressure of the

seal ed space portion 18 of the head body 12 with the

pressure adjustnment nechanism 19. For exanple, by

provi ding conpressed air to the space portion 18 from

the pressure adjustnent nechanism 19, the di aphragm 14
poisidef orfnedhelrstishihy betwdén t Beelsddd dobly 122 anghown

.t carrier 13 and th arri.er_, L r essed_u
lnp?i&Cr%Leﬁ?ﬁ%e U eo%oﬁggdpfﬁg§§ﬁ§§iﬁ%%ﬁe§%ogfsﬁgﬁgped
inP8dcn22 ndhridi stmay, thy ebastiicaldly wies otiwngothehe

di aphragm 14 with pressure adjustnent mechani 9,
SpﬁﬁérfﬂéhﬁrQﬂn?%%eC%Ft?ﬁeO%oﬁﬁﬁeﬂﬁQ%ﬁ%bﬁngeﬁarhihed

whi l.e the workpie e y .t jer13:i§; °
(nﬁpgégé&qﬁtﬁsn%§%s§?igég %ggquig%%?%gja%giﬁékﬁgﬁe3o
wipdl irshipegtpac 22he onethert oifn thablpe Rilsahdgt had 22. It

. workpiece Wis rotated i relati.on to the.polishin

i SpHHCR PRUOHADL T PhE8otBe morat it | LheShOEPBA I Ehe

sphiceiniity Of om thiee C8BHEE rOb ft R1PPd Bl MOngadedd 13 is
flattened by pressing force of the workpiece Wto the

wiextientl hatitit recarede dpstbgardadeat athethé meobishing

ol i,shing t.he, r kpi [ S opl.e ;
PaPagar @ ‘5%|%%ﬁ$%89 %%%F%#f&QEJSﬁ% %ggig%egé.g‘llne
coNQlfe_‘é‘ﬂ:\ﬁ_EHg %ﬁ@d@@mkekeoe Wheapdie foinghedadi th whéeh the

pol i shing head 11 swing at the tine of polishing the
cepgeRpidce Ve PODUSTIIAPt BA%%éssi ng as descri bed above

and pol.shifg fc;xﬂesr\.’@ﬁ#i)hﬁcghw roRe Wl 868s W isn of
demounted fromthe polishing pad 22 by the follow ng
theetlodd.stFingtheadt ali et ¢het Hoqrg MY ngrAE&d1Ped s

P o%ti%QL%%d 1' sn r% cliI ’g hr g s @Q@%re dt, h %tu tt ha% SHREEL ¢ &? 1 E/S slt%%%ti%
at the prescribed position is easy and accordingly
desirable. Therefore, the polishing apparatus 31
preferably provides with a mechanism for automatically
adjusting the stopping position of the rotation of the
polishing head 11 (for example, a servo mechanism and
the like).

[004¢6]

After stopping the rotation of the polishing head
11 as described above, the workpiece W is demounted from
the polishing pad 22 by lifting the head body 12 as
follows.

First, as shown in FIG. 4, the head body 12 is
lifted and consequently the spacer 15 abuts on the head-
body-engagement portion 12a. When the lifting force is
further applied in this condition, force is
concentratively applied to the spacer 15 and force 1is
applied in a focused manner to an area of the workpiece

holding face of the carrier 13, the area being in the
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in the vicinity of the hollow fornmed in the center 20
portion of the polishing pad 22. Specifically, as
shown in FIG 6, rotation of the polishing head 11 is
stopped in such a manner that the rotational position
of the spacer 15 fromthe center of the polishing
head 11 (nanely the center of the turn table 21) is
vivx/iiigligcly Jmstwikdloespeet spacehe ldent éthast e PBRFSKI AF
) . Jt. is much prefera th rot-at i,qana
lspi?ﬁ@% of t he® %b%gg%t¥SO%L§%qj§$%€% e?ko%h%he
pol@lsihshighgearh 11ths viictihiift ylbeirid sesgeclyt bofliewed,
center of the polishing pad 22 and it is

ther efreralsife the |werkRi6R Wq%n%oﬁﬁu%%t?ﬁgggﬁé cegrtsr 13
onoaﬂﬂgﬁ‘%ﬂésiﬁggehgsggéééMf die £SPLELq0fint R

pol'i'shi ng pa thod for stopping the rotationa
vipasiitdyoro ©fthé heepokirsbitng hreaeb 1lilstat ng hpafloR&goitig
prescribed posjition_is naqt restrigfed ut
vikirdmt Reing 3t bPRF Y hﬁ?%%e Te?ﬁ}%@eﬁoﬁ%y tPen is
wog?;ﬁi?ie%r@ RCCOH dhBOLY 5 1d€SiaRbl s adher @é@bentlde from the

) shing apparatus 31 "preferably provides with a
porectamemaddr2aut omati cal ly adjusting the stopping
[Oﬁgjltlon of the rotation of the polishing head 11

] exanpl e, a servo nechanismand the like). [0046]

Af t epsSts@RRIMNG it NeT e ot B | eReaf thke gualishimg head i%l

as descrijbed above, the workpi ece Wis denounted from
furridegol i isHi ¢y paie2Repy A RN 4HESReRE BodY 1P2 4%
abng(Q$“t L rShac88 $Bownd nfliGe dootbeohedd hody skhular

ITfted and consequently the spacer 15 abuts on the
cahedcrbotys eegagenept tpont i i 10ppowhEs tive Uhig tsprcer 15,

andd$e 'St HEENSS aRPhleq I Mg condhbhQRed Or Ce 1S
[0048]

It is to be noted that the thickness of the spacer
15 is appropriately adjusted so as to stably demount the
workpiece W from the polishing pad 22. As described
above, when the carrier 13 is lifted with it inclined,
the thickness of spacer 15 can be adjusted in such a
manner that its inclination angle is about 0.1 to 1°.
[0049]

It is to be noted that unless the workpiece to be
polished is notably smaller than the dressing area,
since the peripheral portion of workpiece is located on
the hollow in vicinity of the center of the polishing
pad, the effects of the present invention can be
achieved. ‘

Moreover, once the dressing is performed, in the
case that the polishing of the workpiece and the
demounting from the polishing pad are repeated within

normal range without dressing, the effects of the
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concentratively applied to the spacer 15 and force is
applied in a focused manner to an area of the
wor kpi ece  hol ding face of the carrier 13, the area
being in the 21 vicinity just bel ow the spacer 15.
When the spacer 15 is located in the vicinity of the
center of the polishing pad 22, the vicinity being
prekeght inveoltdiowed;antihe atea efchtieyagbr kpi ece hol di ng
face_of the_carrier 13 whjich the.for IS
aIsoIPoEg?eéofﬁﬁﬂhgg\ﬁ%ﬁi%??kﬁ?nfhghgéﬁﬁg?a%gqfﬁgh
whPehi $hiengpadiizg theadVbei Rinky pheiswns| ighehyion
hol | owed. Therefore, the workpi ece Wcan be easil¥.
Praﬁéd§ﬁam%/%Rﬁﬁﬁhﬁ%dt@réﬁ?tﬁérﬁﬁﬂQ?ﬂﬁQ@gﬁﬁﬁnﬁzpor ion
004 ho [ . 5, ength ld.sh adahSpe
13%Urtﬁéyéﬁfgfegg fﬂgﬁhggh?bgggfegéaggﬁgﬁﬁﬁggggigﬁ %%a
atabuhsdon d hehes faeed-15dardngr gererporpdéoniofh 1Re or to
annul ar _ carri er-engagenent portiagn 13b posi;te.to B
boFﬁe°§p§&§'9ﬁfrl%ﬁ@g?a@g€§FP&eP9ﬁf%%PI}?geanﬁﬁ?Reipead

boh&c@dagéedégyugofﬁigﬁ tosbe noted that the thickness
of the spacer 15 is appropriately adjusted so as to

stably denmount the workpiece Wfromthe polishing pad

[0@%0 As described above, when the carrier 13 is lifted
'FH it inclined, the thickness of spacer 15 can be

adj ugbedinarswa) Exdmpnes that Coparmed ivatioanphgl ef

Is about 0.1 to 1, [0049] It is to be noted that
thgnpess afe MbFKpF EeR 28hEXRIAINGAEd is notably
(EY llier qtyhan the dressing area, since the peripheral

portion of workpiece is |ocated on the hollowin

vi ci They pofl itsthe ropritead 061t henfoliugtsichgg s palelown hen FIG.
IBeQLEF%%Agfgggh égsggtfng%wgfn%ﬁé¥%b$ere prepared a
head body 12 made of stainless steel and a carrier 63 in
which the workpiece holding face is the rubber 65, the
workpiece-pressing-room 66 is provided at the back of
the rubber and a uniform pressure can be applied to the
rubber 65 by supplying a pressurized air to the
workpiece-pressing-room 66 with the pressure adjustment
mechanism 67. They were connected through the diaphragm
14.
[0051]

A silicon wafer having a diameter of 300 mm and a
thickness of 775 um as the workpiece was polished using
the polishing apparatus 31 as illustrated in FIG. 3
provided with the polishing head 61 described above as
follows (FIG. 3 shows an embodiment in which the
polishing head 11 in FIG. 1 is provided but an
embodiment in which the polishing head 61 is provided in
this Example). The used silicon wafer was subjected to

first polishing on its both faces in advance and its
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achi eved. Moreover, once the dressing is performed, in
the case that the polishing of the workpiece and the
demounting fromthe polishing pad are repeated within
normal range w thout dressing, the effects of the 22
present invention can be also achieved. In the
foregoi ng expl anation, the spacer with which the
edgelpsgtn@nhmaﬁ(ﬁls¢mp@lésbﬁﬂ-inWéﬁtﬁ@#n-mﬁﬂA@e%lis
attached .to the carriger-engagenment pordi :
haVﬁR@V@f%%ﬁ?%ﬁ%ﬁMP'ré@éC?mg?gghg5%%%%% éﬁ?%%ﬁ?gg pad 22
thatt ashed noa the,dhead; body-engagemmydd portion 12a or to
both of the carrier-engagenent portion 13b and the

[0Aé4d- body-engagenment portion 12a. [0050] Hereinafter,

Exa an rat | RN § r
Rt E Sk aot SRR A IR PeR po RR IR s
peh€adn@ll eeffdguresl ashshgwn As Eh€& drk®sgas 41, the

manuf act ured as foII§m5. Ther merelgre ared a, he

WhBBay AEP ST e STaFe LasvELED e SR FaplssTRt the

1oWRiCh the morkp) ese HokdhRg ihaes i dher &pbber t88, 1ther
wor kpi ece- pressi ng-room 66 is provided at the back of
fatke isuldsdr mand &hemivfloeed preesges ddn wies dpprFeadt ot 2

t he b 6 | vi : _
PRORRBI G 1 osth Ho-F DBt BorweCh tne pricurg e red 8¢ 29
rpAdiawst MRt o reedhiand Sk 6 7peTieymuer ef @onheet edntihesugh

t he diaphragm 14. [0051] A silicon wafer having a
[0@P&det er of 300 nmand a thickness of 775 mas the

nor kﬂic.e‘ﬁﬁe $1AYHSNEd UsT 09k 48 haePQlJ1SI 6h aPPREAL HEng
as illustrated in FIG 3

colloidal silica was used as the polishing agent, and
the polishing head 11 and the turn table 21 were rotated
at 31 rpm and 29 rpm, respectively. A polishing
pressure (pressing force) for the workpiece W was set at
15 kPa. The polishing time was 10 minutes.

[0054]

After finishing polishing the workpiece, the
rotation of the polishing head 11 was stopped in such a
manner that the rotational position of the spacer 15
(the thickness is 2 mm) from the center of the polishing
head 11 was within 30° with respect to the center of the
polishing pad 22. The polishing head 12 was lifted at
the rotational position in such a manner that pressure
(the pressure of the workpiece-pressing-room 66; sucking
pressure) applied between the workpiece W and the
sucking face of the carrier 13 (the rubber) became -45
kPa and the workpiece was demounted in 2 seconds.

[0055]
The polishing and demounting from the polishing

pad for 300 workpieces were repeated halfway without
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provided with the polishing head 61 descri bed above as
follows (FIG 3 shows an enbodi nent in which the
polishing head 11 in FIG 1 is provided but an
enbodi ment in which the polishing head 61 is provided
in this Exanple) The used silicon wafer was subjected
to first polishing on its both faces in advance and
dressiRg.edge portion was al so polished. The turn table
[O§§ ]having a dianeter of 800 mm and a usual polishing
8122 that does not have a groove were used. [0052]
Firshs dressiung,of3cthepol bshdng padkd2 ewass werd oalnkd
bef ore polishing. As the dresser 41, the r@ §g
todbes Sermads Yustine W whf ¢ h SHR CoFSH di Lt e §F tAgd thus

ower- face j an . r; i e
R S Tae ] o SRa hr T he WReal df barsr Al wae
obpreseed at a pressure of 30 kPa, the turn table 21

was rotated at 29 rpmand the dressing was perforned

for 180 m nutes. [0053] At the polishing, an al kaline
[088hytion containing colloidal silica was used as the

pol i shing agent, and the polishing head 11 and the
(Exkampliealdl)e 21 were rotated at 31 rpmand 29 rpm

respectively. A.polishi r e . ' o5 ge

for ThE MEREsrEalty Gt Sep PO {ERAHE SR "y DIER)
wolrkPB ebeSs W 4n attit @fpt £8084] wAfttheEfadmnd bdi hgepokpshithgt

the workpiece, the rotation of the polishin hea% 11
theag OSPCHRRl A5 HRHPAL I fHAAGT DERdt AR FbPBPFGndL thout

g f c i ol RE tHHLKOSSe kSardMh
se??é%tglt ﬁglegesngt%?p%?&t ﬁgs%glliogh:%%g hea 11e Wag1 Wi t hien
po3@shiiny rrespedtody theweentlérf tefd tafe thpol Fehphdgopad

po%%ti-gl?le aprclél*Sh}I)cplgi Qﬁgggl%h\éa%volfgptieedcé’".t
As a result, 24 out of 26 workpieces were able to
be demounted without a problem but abnormal noise was

made in demounting of two workpieces.

[0058]
(Comparative Example 1)

As with Example 1, silicon wafers were polished
using the polishing apparatus provided with the same
polishing head as Example 1 except that the spacer was
not provided. The demounting was attempted with a
sucking pressure of -30 kPa in 1 to 2 seconds.

As a result, the turn table was lifted and

consequently the workpiece was not able to be demounted.

[0059]
The present invention is not restricted to the
foregoing embodiment. The embodiment is just an

exemplification, and any embodiments that have
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the rotational position in such a manner that pressure

(the pressure of the workpi ece-pressing-room 66;

sucking pressure) applied between the workpi ece Wand

the sucking face of the carrier 13 (the rubber)

becanme -45 kPa and the workpi ece was denounted in 2

seconds. [0055] The polishing and denounting fromthe
summﬁashuaglypa@efm@m§Xfawwupee@e§ derensdgedtedthe same

al fway w thout_. 24 dressin 0056 4 300
rufiat LB S b B Ser s et TR ku s diPitd:
coﬁ@@}t@ﬂnﬁégcﬁﬁ%‘é@eiﬂ W1dahe 400%hecapdeishus JIIhSeret[iﬁntsre

resent invention was clearly obtained. [0057]

in¢Exdagl éHZ)thﬁwéi%mmﬂ n@CPpﬁmqfhé%IR%W%@tpé VFBFlon-

o%ﬁo wor kpi eces was attenpted as with Exanple 1 except
the rotation of the polishing head was stopped
W t host esempileg the $kﬁppﬂngn@oséadoacobrﬁhemspatewhe
and the polishing head bod was lifted at th € en
PrEoRRE GRAPN TGS thmial t 8PS boEFLREnG L e or T SLBe™ S

sh@wﬁe§Hl?éG%4 qut of 2@1%9r§@é§§e§nﬁﬁtﬁeaMﬂké(bfkkhe
denount ed wi't hout” a probl em but abnormal noi se was
pohhgking bem@umanupqﬁapMDOMEﬂﬁﬁﬁé@e§e%MHE%H except
arative Exa le, 1 Exanple 1, silicon
reéﬁngQQ Fe%ﬁﬁq 2 %%lng the "pol i shi ng appar at us

proviedruhtirthe rsame polishing bpadrasusxanmplreotl also
except that the spacer was__not prOV|ded Th

regbrbaherng onef att et et wff-q3- For examp the
polishing apparatus can comprise a plurality of the

polishing heads according to the present invention.
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sucking pressure of -30 kPa in 1 to 2 seconds. As a
result, the turn table was |ifted and consequently

t he wor kpi ece was not able to be denobunted. [0059]
The present invention is not restricted to the
foregoi ng enbodi nent. The enbodi ment is just an
exenplification, and any enbodi nents that have 25
substantially the sanme f€atrdl® and denonstrate the
same functions and influences as those in the
technical concept described in clains of the present

1.invent heniadheng Mdalath inghett eehsiccal dcsicopei loé the
present invention. [0060] For_ exanple, the polishing
cahjgae radesr dinkling t Aebapke et a8 ehit i DY PEKkRBECE 1D

restrict 0 L e ; |0 RLGS: edi sl d
oy ST N TR T Pe Ko BTt ohi hg Thead-ssa BE"™"
andppmopmratlely cest jaedeayegpmernrtequirtehent shaesoriebbdngs
in clains. The feature of the polishing ap aratus _is
%f %ed

injgrdqifdem g PP e8CH6RENE ] i Fof @

pePidTR &1 ts-+ fOh] Shing apparatus can conprise a
plurality "of the polishing heads according to the
pr esentepnvdmdwrfoRh LA MS the Aagasliieshiiy Heheh 2

havi t. | t di skli.ke . ' ' b
D30 ROF IS hbrkpIBR EAC A B At et b o et e

enk@lgdndh i i r 1 Oh eehs tUpweirtharafd @ncwandl 85 formed
carrier-engagenent portion that overhangs _inward from

outtiye gsrvojtdta iR PoPPHRBNPEAE S diHeth 3 & %E?ipheray
por o Bueh, WL kol S et e vehcne

caledérbathd sealing the space portion of the head body;

the polishing head holding the back surface of the
workpiece with the carrier in condition where pressure
of the sealed space portion is adjusted with a pressure
adjustment mechanism connected with the space portion in
the case of polishing a front surface of the workpilece
by bringing into sliding contact with a polishing pad
attached onto a turn table, and

demounting the workpiece from the polishing pad by
lifting the head body and the carrier-engagement portion
with the carrier-engagement portion hooked on the head-
body-engagement portion in the case of demounting the
workpiece from the polishing pad by lifting the
polishing head after polishing the workpiece;

wherein a spacer located at least between the
carrier-engagement portion and the head-body-engagement
portion is provided in a part of the carrier-engagement
portion and/or the head-body-engagement portion and the
spacer abuts on the carrier-engagement portion and/or

the head-body-engagement portion at the time of lifting
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engagenent portion that overhangs outward is forned
out si de, the head body being rotatable, and a
di aphragm for connecting the head body with the
carrier and sealing the space portion of the head
body; the polishing head hol ding the back surface of
the workpiece with the carrier in condition where

thpr besdr ®odyf tdhetlseal e spackppeas orf idereijusedd wPRh

a pressure adjustnent chani sm connec . th the
th?pge lﬁ%?ﬁ%ﬁ%#%¥ hglg %élgo?:%ﬁolclas rllnegg Z‘gﬁ‘%n?t
insuhface ief trhe ywos&kpbecembyinkriinrgittg iviiokisiédengrom

contact with a polishing pad attached onto a turn
theabld 1 sdddo ey nblfgénﬁoﬂbﬁi & FHRY heSpgti shi ng

pad by lifting the head body and the
carrier-engagenent portion wth the
2.carrtre- epgagenen Hpord i aocbodked oo Heiweadd-having a

body- engagenent portion in the case of_denpunti t.he
baggikgi fHorf t %C%oPifsﬁF‘ﬁg BEF B 11 F1F ﬂga?ﬁeﬁgldmg
£ hBObYY %Jﬁ% ak t efn ROl L@ dde wor kpi ece; wherein

a spacer |located at |east between the
carrier-engagenent portion and the

head: body- t ti N | ' ;
3. hot B PEREngHaNee  SB6PERaR tand oy Ths | o el 2,

whBeadnbady: engagesent speapadn cand thel dspacer abuts on
the carrier-engagenent portion and/or

h
S SR SENSORL T FEERENRABAFEi 6n SR | ?.ffe o001 TRy Pgmore

2 h Eqﬁg- y so that the workpiece is denpunted
asf%&%l%i e pé%%ghing pad by lifting the carrier with it

inclined in the case of denmpbunting the workpiece from

t he poli shi ad by lifting_the palishin d
4-The goPP ﬁisﬁa%aaé)%%%%*f%ngs?g SR rﬁoguhavll n% 3 Surface
ofbackigia act o @ {agetotokipe icaintd era pbeikhdagholadi ng

t he back surface of the workpiece., 3, The polishin
atlhegdesk Ok ny E8ra Apmleior @Uik§ping agent supply

mechanism for providing a polishing agent to the
polishing pad; and a polishing head for holding the
workpiece, which is the polishing head according to any

one of Claims 1 to 3.

5. The polishing apparatus according to Claim 4
having a mechanism for automatically adjusting a

stopping position of rotation of the polishing head.

6. A method for demounting a workpiece from a
polishing pad after dressing the polishing pad attached
onto a turn table and bringing a surface of the
workpiece into sliding contact with the dressed
polishing pad to polish, comprising the steps of:
holding and polishing the workpiece with the

polishing head according to any one of Claims 1 to 3;
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wherein the carrier is capable of holding a

sem conduct or wafer having a dianeter of 300 nmm or

nore as the workpiece. 4. A polishing apparatus used

for polishing a surface of a workpiece at |east

conprising: a polishing pad attached onto a turn

tabl e; a polishing agent supply nechanismfor

pr ovsdbpgiagpalatstiing agentheopphé shgold dtHad padsuahda

a polishing head for holding.the rkpi e [ LS
MapRETpd asthlg‘angrch At AReor HPR ttloonanoyP tl;ﬁr)l% % a‘é}é’gi %0? a
ceh@e}- oF tHEe 9ol {shing aRAar alus,aacof d30g 01 aéspéct

aving a mechanismfof automatically adjusting a

toseopsinte ol tilee pelishandorast’ 131 pol i shing head.

6. A : equpgi KRi;

polignﬁhgggégggﬁgér reﬁ@?ﬁgerﬁg E&Iisrﬁ%gﬂgﬁdhead pody
atathached atondia B posnttabl.e and bringing a surface of

the workpiece into sliding contact with the dressed

pol i shing pad to polish, conprising the steps of:

hol di ng and polishing the workpiece with the

pol i shi ng head according to any one of Clainms 1 to 3;

28 stopping rotation of the polishing head in such a

manner that a rotational position of the spacer froma

center of the polishing head is within 30 with respect

to a center of the polishing pad; and denounting the

wor kpi ece by lifting the head body at the rotationa

position. 29
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