DESCRI PTI ON  POLI SHI NG HEAD AND POLI SHI NG APPARATUS
TECHNI CAL FI ELD [0001] The present invention rel ates
to a polishing head for holding a workpi ece when a
surface of the workpiece is polished and a polishing
apparatus having it, and nore particularly to a
pol i shing head for holding the_ workpiece on a rubber
filmand a polishing aBEﬁggggglcﬁbV|ng it. BACKGROUND
ART [0002] As an apparatus for polishing a surface of
a workpiece such as a silicon wafer, there are a
si ngl e- BOHESPONGshIERG ddparRRuESHANGhACEARAE US
wor kpi ece is polished by each side and a doubl e-si de
pol i shing apparatus in which the both sides of the
TRWNK@Ecerarep polished at the same tine. For exanple
as shown in FIG 9, a comon single- side polishing
O&8ddr at us conprises a turn table 93 onto which a
pol i $hi.ng, .pad. 34 &HE%F 1%t @ 'tS &gf%m head
supply chanlsn1 a poli |ng nd Fi
fofhmqﬂdmm@lmgwapppﬁabesw%qua|gﬂmﬁa@emcfkphecwd%MpAece
. hol mgrkplece Ww th the polishing head 92,
15g t#ed pd| PShiLFG 185 APRAF 1 01 % h]%aﬁgpﬁsﬁu ngaﬁ’éjd
mo%% ﬂéﬁﬂ&&ﬁﬂéPﬁypgb'§hb%gf§%¥H SUPPh Y BBC BRI MO& he
rotating the turn table 93 and(%he pol i shing head 92
wovfé@g@cqa vat ya andbbri fgilng ande s uwdbtehophgt hpparatus

o] 58 &ce Winto sliding contact wth the polishing
pad & T10003] 1 As a nethod for holding the workpiece
in the

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. 9, a common single-
side polishing apparatus comprises a turn table 93 onto
which a polishing pad 94 is attached, a polishing agent
supply mechanism 96, a polishing head 92 and the like.
The polishing apparatus 91 polishes a workpiece W by
holding the workpiece W with the polishing head 92,
supplying the polishing agent 95 to the polishing pad 94
through the polishing agent supply mechanism 96,
rotating the turn table 93 and the polishing head 92
respectively, and bringing the surface of the workpiece
W into sliding contact with the polishing pad 94.

[0003]



pol i shing head, for exanple, there is a nethod of
attaching the workpiece onto a flat disk-shaped plate
t hrough an adhesi ve such as a wax. Qther than that, as
a method for inproving flatness over the workpiece,
there is a so-called rubber chuck nmethod in which a
wor kpi ece hol ding portion is nade of a rubber film a
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conventi onal pol i shing head by a rubber chuck nethod
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rubber film73 and the md plate. A through hole 76
etfep -pressure adj ust nent comuni cating with a pressure
66% stnment mechanism 75 is provided at the center of
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md plate 72 and pressure of the space portion 74
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poﬁkghqng head by a rubber chuck method is schematically
shown in FIG. 8 (a) and an enlarged diagram of a
peripheral portion of the polishing head is shown in FIG.
8 (b). An essential part of the polishing head 71
consists of an approximately discoid mid plate 72 and a
rubber film 73 fixed by fitting it with the mid plate 72.
The rubber film 73 is supported by a peripheral portion
72c of an upper face, a side face portion 72b and a
peripheral portion of a lower face portion 72a of the
mid plate. A projecting portion 72d is formed in the
peripheral portion of the lower face portion 72Z2a of the
mid plate in order to form a space portion 74 between
the rubber film 73 and the mid plate. A through hole 76
for pressure adjustment communicating with a pressure
adjustment mechanism 75 is provided at the center of the
mid plate 72 and pressure of the space portion 74 is

adjusted, for example, by supplying a pressurized fluid



2 wth the pressure adjustnment nmechanism 75. In
addition, the polishing head conprises a pressing
nmeans, not shown, for pressing the md plate 72
toward the polishing pad 94. [0005] Besides, there is
the case where a polishing head having the structure
as described in Japanese Patent Application Laid-open
witkokdig M 2DO5e 3ad31stienis e FHRN1FE 18- pfvirded t1on,
i ) j f i f k s ur,
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4rechani sm f or appl yi ng pressure to the rubber film
[obfe wor kpi ece Wis held on the |ower face portion of
the rubber film 73 through a backing pad 77 and is
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DI SCLOSURE OF ( [0007] In view of the _
abovgh@XMQghpyﬁqﬁd%|@ﬁsheﬂﬁ og ghe lower face portion

of the rubber film 73 through a backing pad 77 and is
brought into sliding contact with the polishing pad 94
attached onto an upper face of the turn table 93 by
pressing the mid plate for performing polishing using
the polishing head configured as described above.
[0006]

It is described that polishing the workpiece using
the polishing head by a rubber chuck method as described
above enables obtaining the workpiece having a
relatively good polishing stock removal uniformity.
However, there is a problem that a polishing sag or the
like occurs particularly on an outer peripheral portion.
Thus, the polishing stock removal uniformity is required

to further improve.

DISCLOSURE OF INVENTION
[0007]
In view of the above-explained problems, it is a

main object of the present invention to provide a



mai n obj ect of the present invention to provide a 3

pol i shing head by a rubber chuck nethod in which a

uni form polishing | oad can be applied over the

wor kpi ece  wi thout influence of stiffness or flatness

of the md plate. [0008] In order to acconplish the

above object, the present invention provides, a
PopaShdRing afchd havi REPREr roastke mat hisbrbXi watehya
un{lF3H JYf%ﬁHﬁgeiogdrHQHeE fidgd) Gvesddg hel GB8Skpdece

ower face portion and a S|§e ce portion of the md
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[ogeghani sm a back surface of a workpiece is held on a
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contact with a polishing pad attached onto a turn table
for performing polishing; wherein the mid plate and the
rubber film do not contact one another to have a gap at
least throughout a whole of the lower face portion of
the mid plate.

[0009]

When the workpiece is polished using the polishing
head in which the mid plate and the rubber film do not
contact one another to have a gap at least throughout a
whole of the lower face portion of the mid plate as
described above, since there is the gap between the
lower face portion of the mid plate and the rubber film,
the workpiece can be polished while a uniform polishing
load is applied over the workpiece without the influence
of stiffness or flatness of the mid plate. As a result,
the workpiece can be polished with maintaining a high
flatness throughout a whole of the workpiece,

particularly in the outer peripheral portion.



t he wor kpi ece can be polished with maintaining a high
flatness throughout a whole of the workpiece,
particularly in the outer peripheral portion. 4 [0010]
In this case, it is preferable that the gap between
the md plate and the rubber filmis less than 1 nm
In this manner, when the gap between the md plate
[08h8It he rubber filmis less than 1 nn] t he wor kpi ece

can e i with e {Space,
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sthpfillyeree of the stiffness or the shape of the side
face portion of the md plate on the rubber filmcan
[0Bélflurt her reduced and thus the workpiece can be
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In this manner, when the mid plate and the rubber
film also do not contact one another to have a gap
throughout a whole of the side face portion of the mid
plate, since the side face of the mid plate also does
not contact with the rubber film, the influence of the
stiffness or the shape of the side face portion of the
mid plate on the rubber film can be further reduced and
thus the workpiece can be polished while the back
surface of the workpiece is more effectively pressed
with a uniform polishing load. As a result, the
workpiece can be polished with more effectively
maintaining a high flatness of the front surface of the
workpiece.

[0012]

In addition, it is preferable that an inner
diameter of the portion covering the side face portion
of the mid plate in the rubber film is larger than a
flatness quality area of the workpiece.

In this manner, when an inner diameter of the

portion covering the side face portion of the mid plate



di aneter of the portion covering the side face portion

of the md plate in the rubber filmis larger than a

flatness quality area of the workpiece. In this

manner, when an inner dianeter of the portion

covering the side face portion of the md plate 5 in
. the rubber filmis larger than a flatness qualit%_
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backing pad on the face of the rubber film the face
remoiedilngnide riyio kpresebel mome eidmeetively sippepeicsbl e

t laneter of.th [ pad is larger than
WhﬁggttOF t'he %&ﬁﬁ%ié%egoﬁﬁ% egg manner, even if the
[opeBijshi ng head has a backing pad in order to surely

hol d_the workpiece in the polishing head and to _
pr eveht 2dA 16400 r e RPLASBEPSt BRaCan@t HP TS k@ BAcking

paﬁhgflb%‘ﬁl& Sf"éﬁf@c when apdi.ametan of ther,backibng iRd the
I's larger than that of the workpiece, the influence
woopkpaelciem t Itho timifd atasa, oftt he pulederdblen tuet &0 t he

. backi ng on .t he wor kpi ece can be reduced
o1 AR EES P i ATkl BOCRRChE oprdeting i 1Hr athgEeo? the
wodRpfie® polishing load. [0014] Furthernore, the
present invention provides a ol i shi ng appar atus_ used
for pol tBAEngaanairf fReenfif tﬁsr 35 4td |1head has a

baEQ[iTpl%i %ia@:irf"‘ cprocjiéf'h{:ggseégl%t th%clh:?dthe workpiece in the
polishing head and to prevent an occurrence of a scratch
and the like on the back surface, when a diameter of the
backing pad is larger than that of the workpiece, the
influence of a limit to inflation of the rubber film due
to the backing pad on the workpiece can be reduced. As
a result, the workpiece can be pressed with a more
uniform polishing load.

[0014]

Furthermore, the present invention provides a
polishing apparatus used for polishing a surface of a
workpiece at least comprising: a polishing pad attached
onto a turn table; a polishing 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 the present invention.
[0015]

In this manner, when the workpiece is polished

using the polishing apparatus including the polishing



onto a turn table; a polishing agent supply nechani sm
for providing a polishing agent to the polishing pad,
and a polishing head for hol ding the workpiece, which
is the polishing head according to the present
invention. [0015] In this manner, when the workpiece
is polished wusing the polishing apparatus including
hepfe agsloirshing t® Readraessndi Agiue t e prelenvorkpiece
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é whol e of the front surface of the workpiece. As a
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the peripheral portion thereof. FIGS. 2 are schematic
ofsébei owalkniiese shdwrhg aurdecond kxbods freff 6Pet he

poRQEE%@'%%JE§§29&08£HiB% h%&gmfo be good.

BRIEF DESCRIPTION OF DRAWINGS
[0017]

FIGS. 1 are schematic sectional views showing a
first embodiment of the polishing head according to the
present invention, wherein (a) is a schematic sectional
view showing the whole of the polishing head and (b) is
an enlarged view showing the peripheral portion thereof.

FIGS. 2 are schematic sectional views showing a
second embodiment of the polishing head according to the
present invention, wherein (a) is a schematic sectional
view showing the whole of the polishing head and (b) is
an enlarged view showing the peripheral portion thereof.

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

FIGS. 4 are explanatory views showing a positional

relationship between the portion covering the side face



present invention, wherein (a) is a schematic
sectional view show ng the whole of the polishing
head and (b) is an enlarged view show ng the

peri pheral portion thereof. FIG 3 is a schematic
constitutional view showing an exanple of the

pol i shing apparatus conprising the pollshlng head
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schemati ¢ secC |ona Vi ew Show
example of structure of a conventlonal polishing head by

a rubber chuck method, wherein (a) is a schematic
sectional view showing the whole of the polishing head
and (b) is an enlarged view showing the peripheral
portion thereof.

FIG. 9 is a schematic constitutional view showing
an example of a single-side polishing apparatus.

FIG. 10 is a schematic sectional view showing an
example of the case where the polishing head according
to the present invention comprises a retainer ring.

FIGS. 11 are explanatory views showing a
positional relationship among the workpiece, the backing
pad and the rubber film in the polishing head according

the present invention.

BEST MODES FOR CARRYING OUT THE INVENTION
[0018]

Hereinafter, the present invention will be



exanpl e of the case where the polishing head according
to the present invention conprises a retainer ring.
FIGS. 11 are explanatory views showi ng a positiona
rel ati onshi p anong the workpi ece, the backing pad and
the rubber filmin the polishing head according the
present invention. BEST MODES FOR CARRYI NG OQUT THE
eXpNYENEIdONC (OB cHEE 6RhAlter, the present invention
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problem that a polishing sag and the |like occurs
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FIGS. 8, conventionally there is the case that a part
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one anot her 1s provide this case, even iIf the
[0pidjlecti ng portion 72d does not adhered to the rubber

film73 and they are in free conditi ue to . a
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time of pressing the whole of the polishing head 71
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lo&%&mfg%e portion 72a of a mid plate 72 and a rubber
film 73 contact one another is provided. 1In this case,
even if the projecting portion 72d does not adhered to
the rubber film 73 and they are in free condition due to
a pressurized fluid during polishing the workpiece, the
mid plate is pressed toward a polishing pad 94 at the
time of pressing the whole of the polishing head 71 and
then a workpiece holding portion of the rubber film 73
is affected by stiffness of the mid plate 72, flatness
of the lower face portion 72a (a lower face of the
projecting portion 72d) or the like, at the time of
polishing. As a result, its shape or pressing force
becomes nonuniform and thereby a shape of the workpiece
W that is held on the workpiece holding face of the
rubber film 73 and polished deteriorates.
[0020]

In particular, in the case of the polishing head
configured such that a retainer ring is placed outside

the workpiece holding face of the rubber film 73 and an



is affected by stiffness of the md plate 72, flatness

of the |ower face portion 72a (a | ower face of the

projecting portion 72d) or the like, at the tine of

polishing. As a result, its shape or pressing force
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[0021]

The present inventors studied measures to solve
the above-mentioned problems. As a result, the present
inventors found as follows. It was conventionally
considered that structure was essential in which the
projecting portion 72d was provided so as to support the
rubber film 73 in the peripheral portion of the mid
plate 72. However, the present inventors found that the
structure was not essential. That is, the present
inventors found that the problems can be solved by
configuring in such a manner that the mid plate and the
rubber film do not contact one another to provide a gap
between them throughout the whole surface of the lower
face portion of the mid plate and that the shape of the
rubber film can be stably maintained, and thereby
bringing the present invention to completion.

[0022]
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consi dered that structure was essential in which the
projecting portion 72d was provided so as to support
the rubber film73 in the peripheral portion of the
md plate 72. However, the present inventors found
that the structure was not essential. That is, the
present inventors found that the problens can be

sol vBarBynadssf g inRyl i snenhgafasmér & RALIHRIMY d
ap?%@%%u%n%ct&?rdfryngS %h%%%%r%%ﬁwt Clqm@r%l&ﬂewmt ber

0 provi a gap ~between roughout the whol e
explpfiacel cfpddiefioakly fracerpdntg oro ofhéhetiadhgldatfelgures.

d that the sh f th bher fil b
HORGT a6 BT Eher EBYE N7 gy e b EGERY thereto.

i nveptEen 40 sGRPILL i Otamp D828F B HyRInaf s  hdad
pol i shing head and a polishing apparatus according to
acthedgngsémt thweanreoanti Lhvisatioml & n%ur%be@mbpéameylt

f h h
e LSRR 8 L 2E0R 0 S5 JUPELagd D8y giscosa

mlahQWaa;l’é exami® Hf rtibeepolfihi ﬂgim@mstat@ofdlmg te
t he present invention (a first enbodi ment)

CONBIieNi fF HeRPY 12 cHAPFT s €S Con PRFprickt nJa%%| 'gme. scaide
Falkd B'r%tl%n‘l J]za@do@ {HQbﬁadf hRdean £l astie fihpdr18i1m

cov rlng at Teast a lower face portion 12a and a side
13f ase fporetd dro 12be ohidhelaitd pllatee The Theripbbealfi|l m

1 ixed to the md plate 1 t he. peri phera
PoRd bRl 20 bt AN BBHEr fAaRe O3 Ao T bt Arg. - ThAS
rubbBkerr ifiiy] mganderfkxadoanaapparigheral pertien 12e of
of an upper face of the md plate, for exanple, in

ansypRead Leeterl tHae The PUBBEr f9imS%mRibRr edNUSHRY 2
oA S | BBOSTT I ) AR, Bnl it dibsve,
isnpdnph@@evﬁﬁﬂanﬂ ba bk prberlﬁlbnmﬂSLﬁofn@edcoauagta
SCSQ% %%%th?{ to que Eﬁ this case, the mid plate 12 and
the rubber film 13 do not contact one another to have a
gap l4a at least throughout the whole of the lower face
portion 12a. The rubber film can be formed by a
conventionally known method to prepare the rubber film
13 having the shape as described above. A thickness of
the rubber film is not particularly restricted and a
suitable thickness can be appropriately selected. For
example, it can be a thickness of about 1 mm.

[0023]

A space portion 14 is thus defined between the mid
plate 12 and the rubber film 13, at least between the
lower face portion 12a of the mid plate and the rubber
film 13. A pressure adjustment mechanism 15 is further
provided to adjust the pressure of the space portion 14.

The pressure of the space portion 14 is adjusted, for

example, by supplying a pressurized fluid through a

11



gap 14a at |east throughout the whole of the | ower

face portion 12a. The rubber filmcan be forned by a

conventionally known nethod to prepare the rubber film

13 having the shape as descri bed above. A thickness of

the rubber filmis not particularly restricted and a

sui tabl e thickness can be appropriately selected. For
theeardigiole tanPBevadeni dindde gridbBdete dAm- [0023] A
[ 0IPACE portion 14 is thus defined between the md

plate 12 and the rubber film 13, at |east between the

| owerl tf dee poor e oabl@at of cohd igiuk ol @Ete pndi shengubkead

film13. A dj t, ' 5.1s f h
3 Torigy S 15 BTG ERE prCbodt ) of LThE SPAcA"Borti -

fibdn 137he1 P& e§sURBLOLohte SPaGee PoRbERBr14ol B add) UStRD
for exanple, by supplying a pressurized fluid through
14p thrdugught hohe veogeodwdRésn ehethidsprat éare

024 i f I ' i shi
oo 58 gy SCPULERAN B8 o U1, LD HBl LM o

off ubherpofismidg aksd dedwmidicontast theepasseher itrention
~have a gap 14b throughout the whole surface of the
ingivdel Gtack S PRERAEACLSE AL Al i HePl af ethRi KECA Ss&orfd e
pollRAH AP e 8l s LNenBAk! Sl Nerdieag p4¢0AKNGN! @ulibe ged
present”invention in which a schematic sectional Vview
viefw tihe sthobe oh FAE. Rol(kshi ngrheddi $ scahewntha EFuBbex

. d i i hown.in FIG 2 (h). |
e LT FRLE BE5e ri S KERHRBRERS PRESRRP (e of
thRENIJHEF aFa AT bFoRNE26GiQf pitdtes Upperikagexel.t henmitthis

plate and is fixed. In this case, the rubber filmcan
cagleso e forpRErbyiam comyvertsome | §okR6ANPFethod. |t

cor¥rdrt L5001 §AkhBA bt flesi rable that both

It is to be noted that it is desirable that both
of them are not fixed by adhering and the like, as the
case where there is not the gap between the side face
portion 12b of the mid plate and the rubber film 13 and
they contact one another unlike the polishing head in
which the mid plate and the rubber film 13 do not
contact one another to have the gap 14b throughout the
whole surface of the side face portion 12b of the mid
plate as shown in FIGS. 2.

[0025]

Besides, a backing pad 17 can be attached to be
provided on the workpiece holding face of the rubber
film 13 so as to more surely hold the workpiece W. The
backing pad 17 is made to contain water so as to attach
and to hold the workpiece W on the workpiece holding
face of the rubber film 13. The backing pad 17 can be
made of, for example, foamed polyurethane. By providing

such backing pad 17 and having it contain water, the

12



of themare not fixed by adhering and the Iike, as the

case where there is not the gap between the side face

portion 12b of the md plate and the rubber film 13

and they contact one another unlike the polishing

head in which the md plate and the rubber film 13 do

not contact one another to have the gap 14b throughout
worrkpiefcolle aan faeesvfetehsilge Fac i pbr ¢ oheR2H OB Ofhdhe

Ld plat S L E »dP02p] Besides, a
waggckfﬁﬁﬂfbéﬁ%% %gﬁ@%é gtkggﬁggF%o 8% provi ded on the
wor kpheaddialidimg flacepolishéngubleed Ifli,| BI13ccmpasses a

nore surely hold the workpi ece W_ Th backi n ad 17
mePQ oAt (R UMY e B o6 IS o A [ nCRaNBRpDEnsitg the
pollRE MK R &6 yyOn3gge(ﬁ@Ekgm@g§”hplding face of the

rubber film 13. The acking pad 17 can be nade of,
[00@blexanpl e, foaned pol yurethane. By providing such

backi.r 17 and_ .havi ' [ ;
wor K B85 Biee B be Lt 61 one 476y A REE ST of o

detsga&ib\éai %[bcﬁ%l alitﬂéﬂmﬁﬂ Eh@ﬂ%aclkj ngs padedfedl noward the
addi tion, the polishin ead 11, 31 conpri ses an
£ d o %tlhgey t?’le

POflé:S_hﬂr“_@s§arfb thea ki acprgt ente (e tHer WwhbpR1Gf

i shy ]Eggg- , . o hqwn 2 ' h
meggfizﬁ?ﬁg) eadl%%,tg%)ggﬁf'dﬁﬁed é@niggsgéFg%nggésgPd
theheomke ipd et 6 12si brpugbsed ntowerdidheg pohishicng ifyad the

BB O SR LA ol €, 22 Bt oarLor.
ThWOrERIeCer N i Sr s gught thiat ais iglinge coat pekrvirbbliyhable
. polishing pad 22 for polishing the workpi ece surface.
torpeensardhd otipresatagthmeushey dike i shpter pghl yith a
un%?%%nh%%é¥§ﬁ¥é?he m d plate throughout the whole face
[0027]

As an example is shown in FIG. 10 regarding the
case of the first embodiment (the polishing head 11),
the polishing head 11, 31 can comprise a retainer ring
19 that is placed along the peripheral portion of the
lower face portion of the rubber film 13 and that is
capable of pressing the polishing pad 22 working with or
being independent from the workpiece holding face of the
rubber film 13. The retainer ring 19 can be configured,
for example, such that a guide ring 19%a, which holds the
edge portion of the workpiece W, and a dress ring 19D,
which is placed outside the guide ring 19a and that
performs dressing of the polishing pad 22.
[0028]

It is desirable that the distance of the gap 1l4a
between the lower face portion 12a of the mid plate and
the rubber film 13 is sufficient so that the lower face

portion 12a of the mid plate and the rubber film 13 do
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uni form pressure. [0027] As an exanple is shown in
FIG 10 regarding the case of the first enbodi nent
(the polishing head 11), the polishing head 11, 31
can conprise a retainer ring 19 that is placed al ong
the peripheral portion of the |ower face portion of
the rubber film 13 and that is capable of pressin

Noth&FAFShi e pal© LR eRo ARITAG IR ML bFP1B@E ngts Limit 1s
de's'l%@)el@ﬁrgsg romuhhe wer kpiees helding £ ac8. 0l st hess

[
rubber film13. The retainer ring 19 can be
theanfli gur,ed;he fpreexampl ef sich ddwmte apguitdenr ildg ck®a,be

whi.ch hol d d ti f 1 ' W, and
o5 LSyt 198, ESURPCR PO M At o oF HECERE Yl g8
whoi1Rg sk3er a0, thatso perfoeAe @aessidy e thecpabi shing

pad 22. [0028] It is desirable that the distance of
emplogligmn tl4howet WeeR1fke [Lowdrhd axxm9oseLdANYBa g t he

' te ber- film [ ufficient
apgggfgiﬁé)ﬂ%&grd%gggﬁggo%Figﬁ“ﬁ %%ff%%egé#ge%ﬂagz%é% wer
faklee gohiesn fizan 33 dbe W3 hailsoat act ehe andidwer film 13,

during polishing. Its Ilimt is desirably less than 1
bugmthgp %Wﬁp%ﬁs?énEéei§aﬁé§§btQﬁﬁWQ?%n¥hFhélﬂFe
po®f 113 1SHACSr PORLT A04141GRR BG4 easd | yupeBLr elihed 110 i 5

be stably uniformthroughout the whole surface. Al so,
noitn piehet icaskka vyt hessedondd .enbodievent, shiowhsi deFLG8ble

2, the same settinpgs,are. applied.to the_distance,of
Ehare T lfat%??\egﬁa%glalkg PChef asc}éa%%r?lfoﬁ%ﬁé:uo%oetrhe
£ihd 10 alrgs @l & hesr whberel.| Mal3,exhuip1&heidi sisance of

the gap 14b between the side face portion 12b of the
degiigabilat @Rewlt t hemRubberl ©FiS-m 13 is not particularly
[Ogg@ﬁricted. However, it is desirable that the

i stance that nmakes the shape of the rubber
The structure of the polishing head 11, 31 as

described above enables adjusting the shape and the
pressure distribution of the rubber film 13 by the
pressure of the space portion 14. In addition to this,
since the lower face portion 12a of the mid plate and
the rubber film 13 do not contact one another, the
stiffness of the mid plate, the shape of the mid plate
or the like has no affect on the rubber film 13 and
consequently the workpiece W can be polished with a
uniform polishing pressure.

The structure of the polishing head 31 in which
the side face portion 12b of the mid plate and the
rubber film 13 do not contact one another as the second
embodiment described above enables preventing not only
the influence of the lower face portion 12a of the mid
plate on the rubber film 13 but also the influence of
the side face portion 12c on the rubber film 13.

[0030]
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film13 unstable is avoided. For exanple, it is
desirably about 2 mMmmor |ess. [0029] The structure of
the polishing head 11, 31 as described above enabl es
adjusting the shape and the pressure distribution of
the rubber film 13 by the pressure of the space
portion 14. In addition to this, since the |ower_face
portI@ntmzaP@ESﬂﬂirﬁﬁﬁiw%ﬁ@nanén the casiserct il 439

thgow% kp QU aGH gne 2 oL Bet . tihe ¢ Sty fvm $s 9k the Miher
?h ﬁ]g at

e shape o e or t e l1 ke has no
faaéfpbkuﬂbﬁr&frt@@erubbbn1f31and3Axﬁm£q@3ampyeth®e

kp W b l'ish f l'i shi
rebpaSB & 1P fhel bt e L ohe  OLene o s g hEAETar T e
wo%bﬁ%cet he 51sdepie?@@dp@ﬁE'sQ@el%blé)fwéf‘}@pﬂégeph@ﬂ@ll@l@d

rubber do not contact one another as the
fasecoﬁdthaﬁnnbbmanfdémcﬁﬁbe@daﬁéve‘ethPBQCEr@véﬁuhﬁ}d

onoE e BT BT el b ERES AB0G T 11 #1158 DAL aPes "t °f

thenfrhuenrce Of im the, sadpaﬁ:@@@ug@rrtlpmﬂ@}e enfthe woubber
film 13. [0030] 14 In the present invention, in the
impAOF 15 HIRliRRYL 1 $hendopkeCdc & ANBFR + HeR APBF B tHatd v

ac)fg%kfgggfbaix arm% Ogﬂﬁuczaeg R o Af e Lubbep ok Iom

retainer ring 19, which holds the
coedgetp@dnHMDmﬁbéh@eemothpi@mde ﬁ$0@lp@edlout§2@eof

t he .wor kpi ece hol d th bb Il m 13 d
ChEn BB G @R | SPRGFHPEEE e Tt 037 tEE Ly Sindl o of

ohb%ﬂﬂ%@ﬁéffﬁﬁifﬁmih nh@Ed thﬁoM@%&H fﬁﬁénﬁﬁesént
particularly high effect of inprovin e polishing
1n§1€@@|¢omemﬁ/anomm©tml?yeds th@nﬁ@/ed%ﬁ'yeff hiehgt WGéﬁ‘@rléce

isSHE E ség¥ %ﬁeggtag outer diameter of the
workpiece is located inside the peripheral portion of
the rubber film 13, the present invention can also
completely dissolve the influence of the pressure
distribution conventionally occurring on the workpiece
holding face of the rubber film 13 due to existence of
the contact portion between the lower face portion 12a
of the mid plate and rubber film 13, and can
consequently improve the polishing stock removal
uniformity in comparison with a conventional polishing
head.

[0031]

The present invention can completely dissolve the
influence of the stiffness and the shape of the lower
face portion 12a of the mid plate on the workpiece
holding portion of the rubber film 13. In contrast,
when the workpiece is held on the whole of the lower
face portion of the rubber film 13, for example in the

case that the retainer ring 19, which holds the edge
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contact portion between the | ower face portion 12a of
the md plate and the rubber film13 as well as a
conventional polishing head. However, the present
invention is not restricted thereto. Wen the

wor kpiece is held in state where an outer dianeter of
the workpiece is |ocated inside the periphera

POB&ALNoP foft NG HePFkiBbeFef Wy mif3 Phafe® predent dPn¥éft i on
wot @B 1&30 h&l?ti‘ﬂll&tS&i‘t%ES%'fV%Héﬂem%kf%éHePQ@mPfl3t hed the

pressure distribution conventionally occurring on the
wombpKpicecd! iwllikhg bacehef apperaibbereiyv| who3dedod ttde

i st f th t i t }
Lo sce TR0 I o OF FAS AOBTRIate Hha 7 UbBAF FREmigRce
ofaRBeCalt i GANSEHUSAt L) el PRERVS i hehdied i SHEBErshaslk

r enoval unifornit% in conparison with a conventiona
repelirsisl i drearl. rpbbsI] fTRe prickemorhient i 6AVEEANT the
- |_et el i ssol t i.nf t Lf
5168 e St [ PRkt PHELTRRte (LR Bhe rpRE
fimd 1@l atremani risheomotr ki ecebelolfdilng JBor t iTdre afnf heence
rubber film13. In contrast, when the morkEiece i.s

ofhEPg & Wi Sidl @ oF PEhEUPERET e eS PRt PBATIPTL HE

mihBRO&h i |1 3; n f PhefX@MBlee thid Wik SAseet hal th8wever,
retainer ring 19, which holds the edge 15 portion of
thehe nidriquicecel SWprefprabéd swrginkssed afonkphees
hal.di.ng .portion of the rubber film.13 and the
poai Ritede i SOREE oL BREPHE S G Tt SO vRGDE Ko IRl
unk @vemiftac e Pafié oo Okpt Beer wpber film 13, the
i nfluence of the sti?fness of the portion

[0PRedeinafter also referred to as a rubber film side
o £90E SN Ay a8 PG 43k o g cion
offthm P liHleinqnfheedcéor reducing the influence of the
rubber film side portion. FIG. 4 (a) shows the case of
the first embodiment and FIG. 4 (b) shows the case of
the second embodiment. As shown in FIGS. 4 (a) and (b),
it is preferable that an outer diameter of the portion
(the rubber film side portion) 13b covering the side
face portion 12b of the mid plate in the rubber film 13
is larger than that of the workpiece W. However, for
example, in the case that the retainer ring, which holds
the edge portion of the workpiece W, is placed outside
the workpiece holding face of the rubber film 13 and the
workpiece W is held on the approximately whole of the
lower face portion of the rubber film 13, by reason that
a size of the retainer ring is set beforehand etc., it
can be difficult to configure such that an inner
diameter of the rubber film side portion 13b is larger
than an outer diameter of the workpiece W. 1In this case,

the inner diameter of the rubber film side portion 13b
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of the stiffness of the rubber filmside portion is

m nor than the influence of the md plate 12. However,

the influence is preferably suppressed as nmuch as

possi ble to further inprove the polishing stock

renoval uniformty of the workpiece W [0032] FIGS. 4

show enl arged views the peripheral portion_ of the
capobies Hiakg Hedehdbr aFed@eig & Heat¢sengeadi tvhgrea of

r.u i spde portion. FIG 4 (a) shows the case of
th?hggﬁﬁggfgg%bodinent and FIG 4 (b) shows the case of

t he Sheorfd aemecdi nprd 1188 s8hewn oifn tHleGSioZkg d¢cands an
b), . it is preferable that an outer dianeter .of t
ar%é‘r it e @ r&gr ‘?%Bﬁé_gegi |fﬁwa$“§e3 Sorti %‘f]‘?ri@%eggvérni %Sle
whbhe sideradaces perti ABrkgh «efe ther Mg pbateninedhey

rubber film13 is larger than that of the workpiece

spcC iHdwaerons or Fexagphepleninhdheaseaiha®ftpesilicon
.ret.ai ner. ring, ich, hol. t he Of ki of th :
Sl\?/grll?picercyeswn]givégg?gcg gé(li}t%siadglela{ %’e?/\gré%i 2?8 0 ’di%ntg s
nofraea 16f die drbbeextebm bBoand 1 heo MomkipbéEcehW i s
hel d on the approxi mately whole of the |ower face
ousercst gteiHehetBber fiim 13, by reason that a size
{O%%3the retainer ring is set beforehand etc., it can
be Jifficult to configure such that an inner dianeter
of tMeer shlxerctfuten sndetper pilewet@nt f aflyermidhnhase

out ey di.aneter, of e wor kpi ece In this case, the
12iﬁ%§ T eflgT ﬁﬁefpﬁbﬁhef%?%%%%%%ep@rgpgﬁﬁféb 16
reCi@k bRy lHOeinthadnat beashe §diaf fesssqual ichy anedeaf
the workpiece W The flatness quality area of the

figey kgide @Bt Bon  ABRaORhéNe ¥ PHERtPFBelotfdnfedsqss Of

cn@Ua A Eede I N te  phole rsclillrefraci%ﬂfogbﬁgv‘@B%pip_%qg:sﬂitng
I's determned by specifications.” For exanple'in the

stoade mfmevsl |uecdfiormity while the polishing is

performed.

[0034]

As described above, the backing pad 17 can be
attached to be provided on the lower face of the rubber
film 13 to hold the workpiece W on the workpiece holding
face of the rubber film 13. 1In this case, as shown FIGS.
11, it is preferable that a diameter of the backing pad
17 is larger than a diameter of the workpiece W. It is
noted to be that FIG. 11 (a) shows the case of the first
embodiment and FIG. 11 (b) shows the case of the second
embodiment. These structures bring about reducing the
influence on the polishing pressure or the polishing
shape that occurs by reason that the inflation of the
rubber film 13 itself is restricted by the backing pad
17 in the adhering boundary between the baking pad 17
and rubber film 13.

[0035]
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single crystal wafer having a dianmeter of 300 nm it
is normally the area except about 1 to 2 mmof the
out er nost peri phery. [0033] The structure and the

pl acenent of the md plate 12 and rubber film 13 for
t he wor kpi ece Wenable reducing the influence of the

stiffness of the rubber filmside portion 13b on the
wor kPP ol g I%eee of thENE1PMSTST 191 nt18 BAgking

paldNiNeled IPTOY1 DY LRBAROLISHNG SF OCker 8BRER! face
uniformty while the polishing is performed. [0034]
poAs ides crf btk abaveert Hie lbadkd mp pedi ¢ the becking pad

at.t ached to be provided_an the | ower, face of .the
L7 it CHTH 150t BonBEYERE WPl GCRO W BRSL g that.
InWQyakid 16661 &) di Rgthbaee sef tihe: riberet bl Me:3.ringy,t Ritsich
case, as shown FIGS. 11, it is preferable that a
hodidgndthe «19¢ heobhékiPng fpdde Woikpiaggel t R&nPdaced

i t f ' . I ' t hat
e
anandhd Godkpi{dge shons hkeé dccase tdie tdygpserdndtely whole

enbodi ment. These struyctures hrin bout _reduci_ng the
ofj fhye, Mt ot IR BBFF%HPn@fprtgk%uﬁg‘éb Pri ﬁﬁaoﬁﬁsm%gﬂze

ofShape gati gb‘&é bynheasenr thale the haflathanqef ther
rubber film itself is restricted by the backing pad
example,t heherdher$ hyiboondarfe hétawiang t hedbaketgrpad BOO

and rybber film 13..[0035]. 17 ver, of caqurse, the
O S SRk PG IHaR oty nats! PO e SeqTar o OF
thiehate tofi rtde +Dwerigagpouporstdonmmef tihe twbbetabel mvhadn
on which the backing pad 17 is attached to_ be
S

ther Gidhar o 1o bae| teyerhg@qehatortion of the rubber
film 13 is 301.5 mm or less, the diameter of the baking

pad is also 301.5 mm or less.

However, as described above, when the diameter of
the baking pad 17 is even slightly larger than that of
the workpiece W, the polishing stock removal uniformity
of the workpiece W can be more effectively improved.
[0036]

FIG. 3 shows an outline of a polishing apparatus
61 provided with the polishing head 11 described above.
The polishing apparatus 61 comprises a polishing pad 22
attached onto a turn table 21 and a polishing agent
supply mechanism 66 for providing a polishing agent 65
onto the polishing pad 22 in addition to the polishing
head 11.

When the workpiece W is polished using the
polishing apparatus 61, first the workpiece W is held on
the rubber film 13. In the case that the backing pad 17
is attached to be provided on the rubber film 13, the

back surface of the workpiece W can be held on the
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In particular, in the case that the retainer ring,

whi ch hol ds the edge portion of the workpiece W is
pl aced outside the workpiece holding face of the
rubber film 13 and the workpiece Wis held on the
approxi mately whole of the |lower face portion of the
rubber film 13, a size  of the backing pad cannot be

rublde thol e 9 @ﬁr@Etapﬁﬂngéﬁﬁﬁ%ﬂﬁ3r$ﬁéﬁcﬁ ¥ pp&en the
bava,@&%{ gg;vat a. Oh aneheh g0ha3Q0 . MR as. fhe-yorkphgee the

pol |s e Inner dianeter of the retainer ring is
raﬂamneﬁﬂxhngnl$nplhcsdcasethﬂuyerlm@edyanétéheoﬁuﬁhﬁr

portion_of,the rubber f|In11 i 01.5 mm
14 s i B A SR o hbr MO tea g PRARPLaPYs 6T 5
refAiQfed &88ng However, as described above, mhen t he

di anet er of t he baklng pad 17 is even slightly |arger
[0 that of the workpiece W the polishing stock

renoval, unif t kpize

T elTeal v P Y OB9BT TG 3 o Bed ogbt Pnghe
podhsmﬂnﬁIpﬁdraﬁappabaghsthélgﬂkmﬁmmﬂgmagbntheupply

pollshlng head 11 descri bed ahove. he ggl 3hig%e

meSHFAAISC Bl TAPYREEs & 60IH%1rﬁ§'Fg“b%dh9 §he
tudM @ o tabl ey sl and 4 PQlisdd f0rRORBE dS¥RRIM ons

mechani sm 66 for providing a polishing agent 65 onto

r efslpe qiol sy notpadw@2kpn eadd it iich hootdlet pohtohisagding

OB i H AT AL B | P (3w i BEaT oy PACREFE Of

then wdg rddber ¢ahnbd3polla sthkel aaseptdasihgetrhacki ng
pad 17 is attached to be provided on_the rubber film

WOI§P%QQ? ThdklupY abBeof ubhe tndrikidh et WrardpébRel d
pod ! %}glspa[)d*ag{f ohl LAL13 kY athaching fhenwgr kpi ece W

onto I ng pa 17 containing water. In the case
preldatardmined pressing force while rotating it.

[0038]

When the workpiece W is polished using the
polishing apparatus 61 provided with the polishing head
11 as described above, the shape and the pressure
distribution of the rubber film 13 can be adjusted by
the pressure of the space portion 14. 1In addition to
that, since the lower face portion 12a of the mid plate
and the rubber film 13 do not contact one another, the
stiffness, the shape of the mid plate or the like has no
affect on the rubber film 13 and consequently the
workpiece W can be polished with a uniform polishing
pressure.

The polishing apparatus in which the polishing
head 11 shown in FIG. 3 is replaced with the polishing

head 31 shown in FIGS. 2 can achieve the same effects.

[0039]
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retainer ring is placed in the periphery of the rubber
film 13, the edge of the workpiece Wis held by the
retainer ring. [0037] Then, the polishing agent 65 is
supplied onto the polishing pad 22 through the
pol i shing agent supply nmechanism 66, and while the

polishing head 11 and the turn table 21 are_ rotated
in pH@éf@tlélﬁﬁtr% ﬁ%@&ﬂ%ﬁsanﬂegﬁé@ﬁnﬁé}wetlFﬁéample of

I ht, ;N cont act th the
th'\égol I ng pa%§%€£9¥ﬁegf %% o [

ront suf#ace of the workpiece
E%bmqﬂxbelpollshed by pressing the workpiece Wheld by

t he bber film 13 to t he I d 22

tur nTiaRe A, B bheCOPiiads B ds diovh, 28 FiBs.
1 VRid endiaddngréli- aE0838h oen the workpi ece Wi's

pol i shed using the polishing apparatus 61 provided

MAtthﬁeqmﬁhQﬂnﬁkﬂmehE haviag deddrideteapove, 1the of
whTI %De a dar%eheePr %S%b% l%l trr Pauéé g@sp‘rﬁlgﬂel u%%%r mm was

can e adjusted by uré of 'the sp

flrtomlltgﬂ e hihdagdhtieon 2t olavtm ,a somcert Heatnewen: foECeZ 98
portion 12a of the m d plate and the rubber film 13
mmdoaﬁb% waoht bR CloRe a&&bhébe HREK R13FReds, tPhd ighapd ng

Qfe the J1 dopl at e or ghhe 1hike Nand1p tREf e6he@n e
o

rubber f1lm13 and sequently the workpiece Wcan
polre igol i lshedo i the amidi Pdernepairidhiwigoepr ésdmr é3 Fhe 0.5

w0130 BABBRL L2, 19, WLERI e AOLISHLPG, 1288, 1 o

at3¥h W d &l SSov2dean o@cftlr@/eldw@r Sﬁﬂ”@eefDBQQtﬁm of the
0039] 19 Hereinafter, Exanples and Conparative

ru&@@ﬁjﬁgkﬂ 13. The retainer ring having an inner

diameter of 302 mm was placed in the periphery of the

rubber film 13.

[0040]

A silicon single crystal wafer having a diameter
of 300 mm and a thickness of 775 um as the workpiece W
was polished using the polishing apparatus provided with
the polishing head 11 described above as follows. The
used silicon single crystal wafer was subjected to first
polishing on its both surfaces in advance and its edge
portion was also polished. The turn table 21 having a
diameter of 800 mm and a usual polishing pad 22 were
used.

[0041]

At the polishing, an alkaline solution containing
colloidal silica was used as the polishing agent, and
the polishing head 11 and the turn table 21 were rotated
at 42 rpm and 44 rpm respectively. A polishing load
(pressing force) of the workpiece W was set as the

pressure of the space portion 14 were 28, 29 and 30 kPa
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the present invention are explained. (Exanple 1) The
pol i shing head 11 configured as shown in FIGS. 1 was
manuf actured as foll ows. The rubber film 13 having a
thi ckness of 1 nmof which a dianeter of the |ower
face portion is 300 mmwas fit with the md plate 12
having a outer djaneter of 298 nmm _and was pin

d ..
ang {her & DK HPhE €28 VES Sf PR i hff %l%%r%aﬁgogpﬁ&tshlng
1otaﬁe &%é&@@iwemﬁ@eﬁam@mw%m@orﬁa@nsd@eet)na@e

d plate and rubber film 13 was 5 mm The backing
O@d@]l? havi ng a dianeter of 298 mmwas attached to be
prov ed o the | ower f ortion _qof. the . rubpe il m

tREC PR o HAVFRIOHR L RGO b er 5P 300
lﬂlﬂp\&@%emvﬁc;ﬁﬂliélhébeaéeﬁb@ﬁﬁmbéﬁ dheve rubbeevhiletkdl.
[0040] A silicon S|ngle crystal wafer having a

Itdilgmitcerre gfoBed FhRrANEhe PRildieiesd oftaek pRNaYathe
un Mk %%f% f@ 3@@a98%ﬁsﬁ§d @géq A§§EH%|§H%B%?¢SS of the

apparat s provided wt i ng hea
wot&pd reidee b cafowe asdfaﬁtemstkmh@oﬂmﬁhhsglLnoa sbggb@
st.al wafer was subjected to first 0|lShlﬁg on

exﬁ&%/‘ﬁllé]&faa{bé%u"r%r%%én(?ér&h@ﬁet@rb%egep pbtPio Wﬁ‘sm

salasql@tﬂdésfgedquérmtyua&}egaqlnea2 navd ngy aa diarpkers of
800 nm and a usual polishing pad 22 were used. [0041]
meAtSUtr@eﬂq@tﬂ iists tgumantakkdl bye teding on dbhfaraneg in the

0|dal siljca was_used as the palishi gen d

pog p&% ﬁﬁ?ﬁfhe %Oiiﬂangdtﬁ§QHﬁé) egglg i1e Emuﬁﬁ of

poll@katied; o2 f@maad 44 irfpantiespect )aaefhaxmum
&gllshlng | oad (pressing force) of the workpiece

po

shdgg & 3%e r%m%géérénoft%@lsada%éﬂbw%npf& v%lrlélg
st88k %%HQRQHSQJKP@he plane) /average polishing stock

removal in the plane.
[0043]

The polishing stock removal uniformity of the
workpiece obtained from the result is shown in FIG. 5.
The obtained polishing stock removal uniformity was

about 25 to 30 % and was good.

[0044]
(Example 2)

The polishing head 31 as shown in FIGS. 2 was
manufactured as with Example 1 except that the mid plate
12 having an outer diameter of 296 mm was used and the
gap 1l4b between the lower face portion 12b of the mid
plate and rubber film 13 was 1 mm.

Silicon single crystal wafers were polished using
the polishing head 31 as with Example 1.

The polishing stock removal uniformity of the

workpiece obtained from the result is shown in FIG. 5.
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20 and the two workpi eces were polished with each
polishing |oad respectively. The polishing tine was
80 seconds. [0042] The polishing stock renoval
uniformty of the workpiece Wpolished as descri bed
above was evaluated. It is to be noted that the
polishing stock renoval uniformty_is obtained by

Thee £73 1€ ROt hPBRREs S teick hléem%‘f‘kpil@&éoﬁglfl(grye “Ehd
ab@hﬁ?ﬁi;h§ap9§'5n?HQ LA F B0, f%ﬁLHGbﬁglﬁncomparlson

out ernost circunference portion 2-mmw d as a
wiftlhatfressogial ity area in a plane by a flatness

nmeasur enent instrunent and by taking a difference in

the polishing stock renoval and represented by a
(ofoarsqul a of  polishing stock renmoval uniformty

(9% =(maxi mum polishing stock renoval in the
qgmﬂﬁi&ﬁ¥Wﬁuﬁ¥9@Pﬂ§hlng stock renoval in t he

pl an P98 A1 8N RT3 Q0. IATRYAL LR LSl ARy

[004 he p ng st ofK renoval ty of
weweyr kjo lecehobt ashed thmnddﬁyémsywmalSpsmmwmlm@ FHeGd 511
The obt aj ned ollshlng stock renoval uniformty was
ASaFRR" 25 % 0" 865% And was good. [0044] (Exanple 2) The
[oRRldshing head 31 as shown in FIGS. 2 was
nanufactured as wth Exanple 1 except that the md
pIatéhel@diﬂﬂhgp@nSDQCérr@mmwakﬂunﬁfQlehﬁ1mésth§ed

and .the gap_ 14b et th I f ti
woBRPAE B B BRA L FUBbOT S (T Lot ves SORAE R SR
Thel Y te CiyStgblvaheny waic potémdied] ushigorkiey, which

polishing head 31 as with Exanple 1. The polishing
hagt e bl LRAREHr niveye e S0 to 80 5 and became

worse than Examples 1 and 2.
[0047]

From the results described above, in Example 1 and
2 having the structure of the polishing head according
to the present invention, the polishing stock removal
uniformity of the workpiece is improved in comparison
with the conventional polishing head and the effect of

the present invention is clearly achieved.

[0048]
(Example 3)

As with Example 2 described above, except of using
the polisHing head 31 manufactured in such a manner that
the inner diameter of the rubber film side portion 13b
was varied in the range of 296.9 to 299.5 mm, a silicon
single crystal wafer having a diameter of 300 mm was
used as the workpiece W and the one workpiece was
polished respectively with the polishing load of 30 kPa.

The outer diameter of the rubber film side portion and
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wor kpi ece obtained fromthe result is shown in FIG 5.

21 The obtai ned polishing stock renoval uniformty was
about 15 to 25 % and was further inproved in

conparison wth Exanple 1. [0045] (Conparative

Exanple) As with Exanple 1, silicon single crystal

wafers were pollshed usi ng t he conventlong|9i83 Ilsmgg% 5

thred@Wer R SHWCT nthPGSY H(ﬁﬁﬁﬁ THeSp

mmSEQekd &Y alh YBikAQE BT LY @Eé*ﬁhbﬂ@%kpifﬁewﬁétqlHﬁﬂ The
fromthe result is showmm in FIG 5. The obtai ned

flpsohiestsi myastiock arveavalf thief orarkydeodi €hwagad98 mm in
variation thou was _about .50 80 @6a d.becane

thiores th%w?%géﬁﬁ%s 912ald B [Ho4 ¥ om EPﬁec?egﬁqﬁngSt

pe@eptleir3ad mhovesn i 8f Exampl @nll and was hayengmt h@& the case
structure of the Eollshlng head accordlng to the
ofppEsERt N entTHACht AE FOI MAMP TR KOFEABRAST
] r.imqt rkp e is inproved in conparison
pegt F&%fﬁg' (ﬂeéﬁgfoﬁglﬁ hﬁﬁshlng head and the effect of
the ﬁhespnﬂlsmmm@lsnb¢s eemarvby achifevedity 0048the
| e 2 descrj bed above, ept
WOGRS 18Ry ORI | SR REad S8t ark atbard L FLden S
Th@%@ng%té“ﬂendgﬁbynﬁﬁétdt%@eu%&égrt{ﬁ%rQQQGE thmeter
side portion 13b “was varied in the range of 296.9 t
ofngesrmhb@r Sﬁilmoﬁldgl pgiré iomy sk waf eFhRamPag éhe
.anet f 300 us as .t he. wor kpji ece W and
ool TaNE o ecaria pHTEGRan rosHBEFTRry Wi th the

A& on plece was
pollshlng Ioad of 30 kPa.
[0049]
(Example 4)

As with Example 2 described above, except that the
inner diameter of the rubber film side portion 13b was
299.5 mm, the polishing load was 30 kPa and the diameter
of the backing pad 17 was varied in the range of 298 to
300.4 mm, a silicon single crystal wafer having a
diameter of 300 mm was used as the workpiece W and the
one workpiece was polished respectively.

The polishing stock removal uniformity of the
workpiece obtained from the result is shown in FIG. 7.
The polishing stock removal uniformity was further
improved in the case that the diameter of the backing
pad 17 is larger than 300 mm, which is the same as the

diameter of the workpiece W in this case.

[0050]
The present invention is not restricted to the
foregoing embodiment. The embodiment is just an

exemplification, and any examples that have
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The outer dianeter of the rubber filmside portion and
22 the | ower portion of the rubber filmwere 298.9 to

301.5 mmsince the thickness of the rubber filmwas 1
mm The flatness quality area of the workpi ece Wwas

298 mMmin the case of excepting a wdth of the

wor kpi ece outernost peripheral portion of 1 mmand it

sufgd 96 9 Y nt kP esSerse Feaft Usk et d ngCBOWFBER t6F He Same
qutK’L nescearq)&'t @ﬁ&nggﬁ' %@er@oé@rfﬁoghgf t%cmic_gle
pol i'shing stock renoval uniformty of the workpiece
coolotegithetk e oib¢dieineslibtimiss cghaovire | pr &6 Ent6 invEmdrieon sare
. _a_tendency that thg La%ﬁgr the in eghdianeter‘tof thet.
Ingy 11 nt B¢ dESHOPLISo SAPRS, Ot hE froPé Sidt tnvention.
[opaliijshi ng stock removal uniformty inprove. [0049]
(Exanple 4) As with Exanple 2 described above, except
t hat Fplte exiamydre ditdnet el 6phihg hesiskra¢sehdsngeto the
paortion 13b wa 299. 5. M _ the L shin 0
DR i T M et o M5 e ALt ot badnE Ce R mthee
shiowr! e rerge. of 208 PO 366. $4hape arsd | ticonlskegbéE the
crystal wafer having a dianeter of 300 was _used %§
pPolis Mgk ied ¥R*BnBCt A8 S 1gWe otk pt 2Ee2Ras ol ihsq%n‘é‘d o
tnCSRRRI Vel ye JBecROhI 8 BG SURCK §eEpYabaUNihE Hisber
of the workpiece obtained fromthe result is shown in
fiEmGdor . notTheopoacshpng sthedhamwnoval uniformty was
further _dnproved in the case that the dianeter of .th
backiRG E5AT U &t |5 SepSTREH 300 ARk S O T8 CRS Sieo
re$SdTE @ed heo hanmBheinofint heravorkpi emee Wbbhikhisgcase.
[0050] The present invention is not restricted to the
apperegol hFEnbopEhte The levasodi enefi Bhpugelashing

heads according to the present invention.
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exenplification, and any exanpl es that have 23

substantially the sane feature and denonstrate the

same functions and influences as those in the

technical concept described in clains of the present

invention are included in the technical scope of the

present invention. [0051! For exanpl e, the polishing

head according to the p Sinvention is not

restricted to the enbodi mrents shown in FIGS. 1 and 2.

The shape and the |Iike of the polishing head can be
1.desi gnpdlashfiarg ds=ddenhahdhe ef lelet:ower dprroximately

.portion of the md pla and .the rubber fi do not
41 B iGh & LT he = REF oo IRV TP BoPF aReRg L 2

loRRRAMAUS dsr0bnabgg af 83U GlRE o PPEoshewN the MiQ
3. The polishing apparatus can conprise a plurality
pleteth@rmpbld stpage heatscacsordiawnder tlhe phesaad plate

i,nvention., 24 | MS. 1. . A polishi e i
anfly F:%ﬁ%gﬁﬁn &fmﬁtéPyWhéfgc|5§%§¥#%I§?e?gé E%gbg?
polithiPnC el iy @tahgadt bg al pwersface patisenecand a
side face portion of the md plate; and a space
meFHRNILEH s 1 rRAMEeBUByaERe Ofi @ P 1IeRE thRelPIFbEN 2

1okl Med | oy DX eSPULROh-uiBR SRaCEn RRAT LORGAR be
change a pressure agjustnent mechani sm a back
susiiefcac o ftee wos kKppkeeei $ shdlrduyhta inhbeeslfidieg contact

.portion of .the rubher fil nd front _surface t he
Wi e RR0d ST Mg 2 heGTEr Gl Cont4EL CaPeR 4or
peP@birsNing o st iaghednertana turn table for

perform™ng polishing; wherein the md plate and the

rubbehef Migh adaft Tohtllee rvhbedndtiHét 40 mabvecangapt
on%taH%%ﬁeJ*Hé“%E@Qtaagﬁﬁok% q%ast throughout a whole of

the lower face portion of the mid plate.

2. The polishing head according to claim 1, wherein
the gap between the mid plate and the rubber film is

less than 1 mm.

3. The polishing head according to claim 1 or claim 2,
wherein the mid plate and the rubber film also do not
contact one another to have a gap throughout a whole of

the side face portion of the mid plate.

4. The polishing head according to any one of claims
1 to 3, wherein an inner diameter of the portion
covering the side face portion of the mid plate in the
rubber film is larger than a flatness quality area of

the workpiece.

5. The polishing head according to any one of claims
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the | ower face portion of the md plate. 2. The
pol i shing head according to claim1l, wherein the gap
between the md plate and the rubber filmis |ess
than 1 mm 3. The polishing head according to claiml
or claim2, wherein the md plate and the rubber film
al so do not contact one another to have a gap
1 tdréughbetreanwidlee wilishingi Heatabésper iRk bRIt Rad on
m late. .4. Th ol i shi ng d ording: one
they g%ggi the gugfkp%eflelilﬁ’ aﬁﬁlgng%%%dihgjrrleqtgleé&o?ﬂixhe
woPRpikeB. covering the side face portion of the md
plate in the rubber filmis larger than a fl atness
quality area of the workpiece. 5. The polishing head
accofi Y, 0 L PBindS 4m Wengidrd e a
6'po|?£€%ﬂgo%ggggﬁgs%ga%géﬁ%%%ﬂﬁé%&oﬁ% %23 face of the
dismubber bifl mhet e dlacey hohdi ng tlhegemrtikpirecehat, ofhghe
pol i shi ng head according to claim5, wherein a
woRkB#hEF&r of the backing pad is larger than that of the
wor kpi ece. 7. A polishing apparatus used for polishing
a surface of a workpiece at |east conprising: a
7. pol iAhpaliphdnratresrad whtesedt GPE PeBieh i pat i SR hgce
agent _suppl ani r.ovi di I Shi;N
SR R R i S A
athakHeAg ohit® anvarkit ecgh 1whi ahpiod itdiei rpplagdénngsheady
accordin% to any , one of cl ig%il to 6. 26

mechanism for providing a poli ng 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 6.
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