SPECI FI CATI ON  POLI SHI NG HEAD AND POLI SHI NG APPARATUS
HAVI NG THE SAME TECHNI CAL FI ELD [ 0001] The present
invention relates to a polishing head for holding a
wor k when a surface of the work is polished and a
pol i shing apparatus having it, and nore particularly
to a polishing head for holding the work on a rubber
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near the edge of the wafer to inprove a yield of
sem conductor chip. [0003] The final shape of a
TEcHticen wakep depends on a nirror polishing process
that is the last step. In particular, the silicon
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[0002]

In recent years, due to a high integration of
semiconductor device, a demand for flatness of a
semiconductor silicon wafer used for it becomes more and
more strict. The flatness is needed to an area near the
edge of the wafer to improve a yield of semiconductor
chip.

[0003]
The final shape of a silicon wafer depends on a

mirror polishing process that is the last step. 1In
particular, the silicon wafer having a diameter of 300
mm is subjected to first polishing by a double-side
polishing in order to satisfy a strict specification of
the flatness and then second polishing of a single-side
surface and final polishing are performed in order to
improve a scratch on the surface and surface roughness.
The second polishing of a single-side surface and the
final polishing are required to maintain the flatness
made by the first polishing of double-side surfaces and

to make the wafer surface a perfect mirror surface in



surface. [0004] As shown in Fig. 8, a common

singl e-side polishing apparatus conprises a turn

table 83 onto which a polishing pad 82 is attached, a

pol i shing agent supply nechanism 84, a polishing head

85 and the |ike. The polishing apparatus 81 polishes

a wrk Wby holding the work Wwith the polishing

head 85, supplying the_ polishing agent 86 to the
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polishi ng head 85, respectively, and bringing the
(osouflace of the work Winto sliding contact with the

pol i shing pad 82. [0005] As a nmethod for hal din fh§h'

wor kB8ns ﬁ@npépi§Hﬂh98'hé§d?o?%9ne§éﬁﬁlgff?hé?ég?sla +hg
apg?E@%aéﬁc&Hﬁfﬁggémht@&rn“@é%l@n@@ »dridatwii sk-shaped

ate through an adhesive such as a wax and the |ike.
pombﬁriéltgha:rad e ,is;sasheahedi naFpglighirerag¢at gsupply
thad in which a el.astic, film,cthat,i ed a

meggél?ilﬁén %%’ma%p? LS agnggefs 83 E\?\}éjr I?h%lefdﬁ% plgi?%
po 92 sha nkolagh ey ks f opot henpur poserofW seppressding &he

transfer of the concavo-convex shape of. polishing

woRkall Wadyr SPeamp e WP kPRBAdPRg i@ 9219 | e
po RAdLE LN AR Gd S & 806 CBbLEdnh b YacLICke B hobe! N

nich _ ding portion is nade of a rubber film
podishiessugensd fuppldy suebhasiair 8ids poraddinhtoha BUER

f ft bber. fil d il ]
eab T A0, 4 B 17 b Y eLBe 95 SEo pr BLe The"

br MREK nkO thke Rl fadd ngr padle (GeekJapamese Patding contact
'ggfllcatlon Lai d- open kokai ) No. 2002-264005). A
Wi

£8ki pe Hedd ngr RAN “Wth a retainer ring outside

[Oéggimprk, the retainer ring which is a neans for
pressing the polishing pad, is also

As a method for holding the work on the polishing
head, for example, there is a method of attaching the
work onto a flat disk-shaped plate through an adhesive
such as a wax and the like. Other than that, as shown
in Fig. 9, there is a method in which a elastic film
that is referred as a backing film 93 is attached to a
work holding plate 92 to hold the work for the purpose
of suppressing a transfer of the concavo-convex shape of
polishing head body 91 and the work holding plate 92.
In addition, there is a so-called rubber chuck method in
which a work holding portion is made of a rubber film, a
pressurized fluid such as air is poured into a back face
of the rubber film, and the rubber film is inflated by a
uniform pressure so as to press the work to the
polishing pad (See Japanese Patent Application Laid-open
(kokai) No. 2002-264005). A polishing head provided
with a retainer ring outside the work, the retainer ring

which is a means for pressing the polishing pad, is also



2 proposed for the purpose of suppressing sag in an
outer peripheral portion of the work to inprove the
flatness. [0006] An exanple of structure of the
conventional polishing head of a rubber chuck nethod
is schematically shown in Fig. 10(a). The structure
is as follows. A rubber film (rubber material) 104a
is attached in such a nmapner that a concave. portion
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being supplied a fluid to a third seal ed space
seqeord i PR ladcspace portion 107a, which is sealed with
the elastic film 106a, through a second pressure
adjustment mechanism 108a so that the mid plate 102a can
be pressured. An annular guide ring 109a is connected
with the polishing head body 10la to hold the wafer
during polishing process so that the guide ring is
arranged outside the wafer W. Moreover, there is a
method of pressuring only by the rubber film 104b
without a pressuring mechanism of the mid plate 102b as
shown in Fig. 10(b). Furthermore, as shown in Fig.
10(c) a polishing head provided with a retainer ring,
which presses the polishing pad instead of the guide
ring, is also proposed for the purpose of suppressing
sag in the outer peripheral portion of the work. The
retainer ring 109c presses the polishing padlwith being
supplied a fluid to a third sealed space portion 1lllc,
which is sealed with the elastic film 110c, through a

third pressure adjustment mechanism 112c.



which is sealed wwth the elastic film 110c, through a
third pressure adjustnent nechanism 112c. 3 [0007] In
the case of a structure in which the rubber filmis
provided in tension at an opening end portion of the
concave portion of a md plate as shown in Fig.
10(a), (b), there is a problemthat stiffness of the
rubber filmnear the opening end portion substantially
[0B&ddnes hlgh under the influence of the tension,
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there occurs a problem that trying to improve the outer
peripheral sag of the wafer results in forming a shape
raised on the outer periphery of the wafer, uniformity
deteriorates, the shape does not stabilize under the
influence of variability of the tension when the rubber
film is provided in tension, and the like. The method
in which a retainer ring is provided outside the work to
directly press the polishing pad so that the outer
peripheral sag is suppressed as shown in Fig. 10(c) is
also proposed. However, since a retainer material is
also polished, there occurs a problem that a scratch is
generated on a surface of the work under the influence
of generation of dust and the like from that, a
polishing agent is not sufficiently supplied to the work
surface because it presses the polishing pad, and thus a

decrease in polishing rate is caused and the like.



pol i shing agent is not sufficiently supplied to the
work surface because it presses the polishing pad,
and thus a decrease in polishing rate is caused and
the like. 4 DI SCLOSURE OF I NVENTION [0008] In view of
t he above-expl ai ned problens, it is an object of the
present invention to provide a polishing head by
rubber chuck nethod and a polishing apparatus having
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plate; and an anggg;gg;Jlde ring provided in a periphery
of the rubber film at a lower portion of a polishing
head body, the polishing head in which there exists a
first sealed space portion surrounded by the mid plate
and the rubber film, a pressure of the first sealed
space portion can be changed by a first pressure
adjustment mechanism, a back face of a work is held on a
lower face portion of the rubber film, and a surface of
the work is brought into sliding contact with a
polishing pad attached onto a turn table for performing
polishing, wherein an end portion of the rubber film
held by the mid plate is formed in O-ring shape, the mid
plate is formed to be capable of vertically splitting in
two pieces, the mid plate and the rubber film have a
space at least throughout a whole surface of the lower
face portion and the side face portion of the mid.plate,
and the rubber film is held by pinching the O-ring end
portion of the rubber film between the split mid plate.



two pieces, the md plate and the rubber film have a
space at |east throughout a whole surface of the | ower
face portion and the side face portion of the md
plate, and the rubber filmis held by pinching the
Oring end portion of the rubber film between the
split md plate. 5 [0010] In this manner, the rubber
filmis fornmed in a boot shape, which is a holl ow
[08i1K- shape where the upper portion is opened '
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high flatness over the whole surface of the work in particular
in the outer peripheral portion in comparison with the
conventional polishing head. That is, the polishing head
becomes one in which the work can be uniformly polished to the
outer peripheral portion.

In addition, the influence of generation of dust
and the like is suppressed since the retainer ring and
the like is not used. Therefore, the polishing head
becomes one in which an occurrence of a scratch or a
defect on the surface of the work can be prevented.

| Furthermore, the polishing head becomes one in

which the outer peripheral sag can be suppressed even if

the retainer ring and the like, which presses the
polishing pad, is not provided.

[0011]

Moreover, it is preferable that the mid plate is

separated from the polishing head body, the polishing



Furt hernore, the polishing head beconmes one in which
the outer peripheral sag can be suppressed even if

the retainer ring and the |ike, which presses the
pol i shing pad, is not provided. [0011] Moreover, it is
preferable that the md plate is separated fromthe
pol i shing head body, the polishing 6 head conprises a
first height adjustment mechanismfor adjustin
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to perform uniformly polishing the work after processing.
[0012]

Moreover, it is preferable that the polishing head
body 1is separatéd from the mid plate, the polishing head
comprises a second height adjustment mechanism for
adjusting a position in a height direction of the
polishing head body with being independent from the mid
plate, the second height adjustment mechanism maintains
a distance of a space between the polishing pad and the
guide ring within a range of 25 - 45 % of a thickness of
the work.

In this manner, when the polishing head comprises
a height adjustment mechanism (the second height
adjustment mechanism) for the polishing head body,
namely guide ring, the space between the polishing pad
and the guide ring can be kept constant and thereby the
work can be more stably held to perform the polishing of

the work without a decrease in polishing rate and a



guide ring within a range of 25 - 45 % of a thickness
of the work. In this manner, when the polishing head
conprises a height adjustment nmechani sm (the second
hei ght adj ustnent mechanism) for the polishing head
body, nanely guide ring, the space between the
polishing pad and the guide ring can be kept constant
and thereby the work can be nore stably held to
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mechanism use a ball screw.

In this manner, the first and the second height
adjustment mechanism use a ball screw, it becomes easier
to precisely adjust the position in a height direction,
and thereby more high precision and stable polishing can
be performed.

[0014]
Moreover, it is preferable that the polishing head

comprises an elastic film for connecting the mid plate
with the polishing head body and a stopper attached to
the polishing head body, and that there exists a second
sealed space portion surrounded by the mid plate, the
polishing head body and the elastic film, a pressure of
the second sealed space portion can be changed by a
second pressure adjustment mechanism, and the first
height adjustment mechanism is the stopper.

In this manner, when the mid plate and the
polishing head body are connected through the elastic
film, and the pressure of the second sealed space

portion sealed with the mid plate, the polishing head



wi th the polishing head body and a stopper attached to

t he polishing head body, and that there exists a

second seal ed space portion surrounded by the md

pl ate, the polishing head body and the elastic film

a pressure of the second seal ed space portion can be

changed by a second pressure adjustnent nechani sm
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provides a polishing apparatus used for polishing a
adbswsfadesof that the shape of the outer periphera
portion can be optionally and automatically adjusted
from sag to rise, and thereby the work can be more

flatly polished.
[0016]

Moreover, the present invention provides a
polishing apparatus used for polishing a surface of a
work 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 work, which is the
polishing head according to the present invention.

In this manner, when the work is polished using
the polishing apparatus comprising the polishing head
according to the present invention, the work can be
polished with applying a uniform polishing load over the
work to maintain a high flatness over the whole surface

of the work in particular in the outer peripheral

portion.

[0017]



work at |east conprising a polishing pad attached onto
a turn table, a polishing agent supply nechanism for
provi ding a polishing agent to the polishing pad and a
pol i shing head for holding the work, which is the
pol i shing head according to the present invention. In
this manner, when the work is polished using the

pol i shi ng apparatus conprising the 0|IShIn head
accoleFagved, t he predanit auRiR i B tﬁeewpﬁléélﬁ%

ap§§g5§n§dk%§Q1% Y4 r@er??]&f” tgtwaece' Lishiig J oadsovese

mai ntain a high at ness over the whole
besweéaceheobotiieshinrk henpavddgubar mhalgeknﬂnwng pad
peri pheral portion. Mor e ver

Wltol'eetl r §BR&EaChat Hhife fplot%%h'l%ghspﬁ BEsa &&r&?%%asmasm

an e@ﬁgrsgeﬁnge%%QQHHJéH stR0ge mbehweernt, heypld st neghe
ead body and the polishing pad w thout contact, the

fifst shehehghada@JSlxgtmtmmmw@nadan@ttSh@ Seeorfgion in

 DEIN TALUSETER RSN o BDLNahl B Wiidler iin

acher@hhg dtbe@hleoﬁll@ftatrft&e p ek ypd @it etaedpbhesmubtgerhéad m
accordlng to the distance between the pol i shi ng head
£

bogipdgndng h@Oéélahslﬁt%gm@adﬂ%“e%%%?éd Bytbﬁe SESTSYr
thd h&é&ﬁ&%hgh@% ( ﬁmtmmgamgﬁ%%m% )

positron in hei g ection of the space between
podiﬁno@otnshlhglgad and adtel guide thagsaecer ey aan ttHee

di stance bet h | | shi head bqd
po%iﬁ §hY ng? gaan Fb@?éﬁgb Sf%%%% e%%?rg Xg?ﬁ?%%ﬂgnner

didhencd heefhesh heieghlo 1adjHisigrendad meebgniasa that
adjusts the position in a height direction of the md

polgishEnan@adhderapbed FY M cRMAG- to the distance
betﬁﬁ?ﬂﬂhﬂ?ﬂ%ﬁﬁé?l”QhQﬁa@hQ°¢ﬁ5§¥jHéﬁhht adjustment

mechanism that adjusts the position in a height
direction of the mid plate and the rubber film according
to the distance between the polishing head body and the
polishing pad measured by the sensor is comprised, the
polishing can be performed to modify the-shape according
to the shape of the work before polishing. As a result,
the flatness of the surface of the work polished can be
good. Furthermore, when the second height adjustment
mechanism that adjusts a height of the polishing head
body according to the distance between the polishing
head body and the polishing pad measured by the sensor,
the space between the polishing pad and the guide ring
can be kept constant and thereby the work can be more
stably held to perform the polishing of the work without
a decrease in polishing rate and a deterioration of

" quality of the work surface.

[0018]

As explained above, when the polishing of the work
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pol i shing pad neasured by the sensor is conprised, the
pol i shing can be perfornmed to nodify the shape
according to the shape of the work before polishing.
As a result, the flatness of the surface of the work
pol i shed can be good. Furthernore, when the second
hei ght adjustnent nechanismthat adjusts a hei ght of
the polishing head body according to the distance
isbpewd@rmdte yolnghihg phéaghbody haad t%féc%qi%%u hg phE

d by th h
o RSP RN iy e S TR §oFte CPTnge Ean he Kapt - Ebnst ant

appmgllhl@eraettmltﬂtefw&ﬁg@mbg m@@el oSzteabltyhdnelrdrkoto
performthe polishing of the work w thout decrgasg
maiptpam shitdgh dtleeapdsa ageér |t8reatw’h6‘nleofsuﬁ€% FFt9tof e

onEelwpr%f%%é&¥§% iQOgﬁé éﬁt%&pb®ﬂyﬂ%é§%ﬁmbo¥@§8nthe

p0|IShIn e work I's perforned using the
pol i shi ng head accordlng to the present invention,

the wo an b h applying a uniform
BRBBFiQﬁﬁﬁE&Eggﬁﬁ%d%é ?ﬁ%ﬁ%ﬁbﬁ to pﬁa?ntgin a high
[oblatness over the whole surface of the work in

particular in the outer peripheral portion. BRIEF

DESCRI ®71 @]\IlQFaDRA‘JI\ﬁN@S';l[@OqGB‘-}tF@@a 1ViLgva SEHEME i%

t| I s e e

e 55F T B el AR o rd bR Rt AR s T oo he
pré%@ntzlh&eata@henatlc secti onal V|em15homnng a second

enbodlnen of th [ishi head a di t.h
T odeHE | Avbit FORCRRTEL i e SeHERht T D) SRe e i thg

seéb@@sbhbgﬁﬁhedﬁﬂdﬁ|6Hﬁﬂb@lbghﬁﬁ§nhbﬁﬂ\&Hdbﬁﬂihéh@o the
rubber filmin the polishing head according to the

pPrese’eninvengaoingn;
Fig. 3 are schematic views showing a positional

relationship between the work and the rubber film in the
polishing head according to the present invention;
Fig. 4 is a schematic sectional view showing a

third embodiment of the polishing head according to the

present invention;

Fig. 5 is a schematic constitution view showing an
example of a polishing apparatus comprising the

polishing head according to the present invention;

Fig. 6 is a chart showing polishing stock removal

distribution of the work polished in Example;

Fig. 7 is a chart showing polishing stock removal
distribution of the work polished in Example,
Comparative Example 1, Comparative Example 2-1 and

Comparative Example 2-2;

Fig. 8 is a schematic constitution view showing an

example of a single-side polishing apparatus;

Fig. 9 is a schematic sectional view showing an

example of a conventional polishing head;

11



Fig. 4 is a schematic sectional view showng a third
enbodi ment of the polishing head according to the
present invention; Fig. 5 is a schematic constitution
view showi ng an exanple of a polishing apparatus
conprising the polishing head according to the
present invention; Fig. 6 is a chart show ng poli shing
stock renoval distribution of the work polished in
ExawEﬁ?; ?q; ik is scobmatishowictg el shigig sheekng an
renpva istribution of the .wqrk | ished i n Exanpl e,
e&gﬁﬁiﬁwﬁﬁv% EXRABIE L PR ado S %%£E§%ﬁ%$e 2-1 angp
Conpar at i M@ es@nématiig. s8citschfcherat i showing
constitution view showi ng an exanple of a single-side
anpglhieshiarprapparaf us; cPngerd iional sehkidkitIs8eefonal

Vi ew Showﬁ{b& ajnﬁ ae.xsaglri)!ﬂ%agﬁca canventlonal . poli s Ag

Fi
head; 71 a is a schematic sectional view

andROW NG afinp Bxadpl 8 ebnaecaniventl gnal i poinghhrgdheadd
Fig. 10b is a schematic sectional .view show n
anot Fél -ex&dfplie it 2CRBRIEREI SRAIE1PAF shiHg” h%%%"f’mg

an%k%efugk%ﬁbf%S&Pegakbﬁv%%deHBﬂ b eV 8heYl Agagnot her
exanpl e of "a conventional polishing head; and Fig.
10d is a schematic sectional view showi ng another

| f . e
BRI N T T ENGERTI GG (ODS01 T Ty ei naf ter . the
[obp@egent invention will be explained nore

specifically. As described above, particul ar in the
caseHeteanafd i -oft e seRfEBRBuE RS It oht %% , a

exghgﬁﬂéﬁ”ﬂofé éyfﬁéggl§hatness and of a surface
fout " a

onpl et eness w
As described above, particularly in the case of a

work of a semiconductor silicon wafer, a high level of a
surface flatness and of a surface completeness without a
scratch, a defect or the like are required. 1In the case
of the polishing head by rubber chuck method, more high
flatness polishing can be performed in comparison with
the conventional polishing head in which the work is
polished with attaching onto a ceramic plate and the
like. However, there is a problem that the outer
peripheral sag and the like occurs, in particular on the
outer peripheral portion of the work. Moreover, for the
purpose of improving the outer peripheral sag described
above, the polishing head in which the retainer ring is
arranged outside the work holding face to press the
polishing pad near the outer peripheral portion of the
work during the polishing process of the work so that
the outer peripheral sag is suppressed is proposed.
However, there occurs a problem that a scratch is
generated on the work surface under the influence of a

foreign matter and the like from the retainer ring and

12



scratch, a defect or the like are required. In the
case of the polishing head by rubber chuck nethod,
nore high flatness polishing can be perfornmed in
conparison with the conventional polishing head in
which the work is polished with attaching onto a
ceramc plate and the |ike. However, there is a
problemthat the outer peripheral sag and the |ike
the;t;car polirstparg i zuent 68 mied BUtlekc bRt pHePaPPport &R
of the work. Mreover, rt : of ..J Vi
B0 o priot A s 5 S . PEpigerrEpaCs Hhe
pol@khshigngdieachnd vhishat bedretaianein rboyissingr rangeds
outside the work holding face to press the ol i shing
capg@dnead tHhe okt e? - peF R PhBESP SPGT tlinafr?rbtfolffhé%\?\%r k

cogH%EQQ&EE§ eﬂéﬁgﬁgg pracessiBfinddie Wik §eqthato theve

uter peri sag I's suppressed i s proposed.
theopeverl entsherred oo upsoaipeoll emltimting skeadcanflsa

enerated on the work surface.under the influgn f a
pogﬁﬁgﬂﬁﬁ FEREr Eh %%eWFFﬁg %ﬂﬁanﬁkr%ﬁ%i%%rﬁ%gﬁégand
flgglyh%blqugdshing agent is not sufficiently supplied

to 't

e work surface since the retainer ring presses
[0PRé] polishing pad, and thus a decrease in polishing

rate,Ls, %%gﬁﬁ a%%éfﬁ%é%éﬁt gﬂ@eHE%%¥dedH6”EH%§ the

have ~conducted'experinments and exami nation in order
prbblenl ve at e iprobdetsiandst dojrlawisde a pol i shing head

and B, Pgbi shung amparal us, Lo wiLch, Lhe ar ks canbe,
chRERSEBE hibay ent-orsh dwpuindnt kay .t he (ar,oblesm edneapei or

art is as follows. In the conventional polishing head
poptianr dsberovdidack et bog, mad @H@W@i%@i%gﬁHQO¥%§,rPH€er
£1 §ANSAYE ROLLIRN du PIRVEDRL LA Lhe il §)at end02Raand
portion of the concave portion. Therefore, the
structure is that the rubber film holding end portion is
near the work holding portion, and stiffness of the
rubber film substantially becomes high under the
influence of the tension near the rubber film holding
end portion, pressure applied to the outer peripheral
portion of the work W becomes high, and thereby the
outer peripheral sag occurs. The method in which the
position of the holding portion P (the opening end
portion) of the rubber film is raised against the work W
to decrease pressure of the outer peripheral portion so
that the outer peripheral sag is suppressed as shown in
Fig. 10(d) is proposed. However, the present inventors
found that the shape in a circuit direction does not
stabilize undef the influence of variability of the
tension in the rubber film holding end portion.

[0022]
Thus, the present inventors have keenly conducted
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film104a is provided in tension at the opening end
portion of the concave portion. Therefore, the
structure is that the rubber film holding end portion
is near the work hol ding portion, and stiffness of
the rubber filmsubstantially becones high under the
i nfl uence of the tension near the rubber film hol ding
end portion, pressure applied to the outer periphera
expertinem tof aﬁda@x@miVWBé@@weﬁﬂﬂ%ﬂﬁe%#@tthégébyr?ﬁént

._outer perj.pheral sag, occurs. Th [ N, whi e

1NgE8; 76 &&S%%‘ée%%ﬁdfzﬁa%pgitei }#%&"e‘g ﬁfj%’lﬁeﬁ%ﬂgggﬁgﬁ tnoa

boB@r tslh@gJ)e ,ofwHhen rubber hbilhowi lirsad-sgthdgaivhstet heewapler
W to decrease pressure of the outer periphera

POBERONOA SS®PY ThECBURER Yperipli&it dgapger that a

po%%@@%%S%% ﬁ?'ﬁmQMPuEBerF%91n49§g%éf%F%ngﬁgdmiﬁ plate

However, the present inventors found that the shape
isidiateintdy tpalrectned fdoes nbe wstabiholkaéinadeerthen,

i nfluence of variability of the. tension in_th bber.
the; Fﬁg?f&lfdifﬁgl“érfos ‘?Jt?joﬁy %6825‘]1%?35%13? h”lél‘bé‘egsgﬁ?ea%&“g
ani BY8AL S ame keeand ywsonduetedi dld 1experinentseandbber

_examination. As a result, the present inventors,
fighsesvansd tfatraseiblobey fPrming fidreednPartpest of

théhégst WALGRL 4 Srugakbé))“ ﬂmi 3%&%%%% eréP@r}:'Qﬁe{:o as
portion 1 s opene circularl , INn such a manner that a
s paBbeirofiwkhene it rabbengf Ehapies inelodrdyr t he sudpress

plate is distantl ositioned fro he rk hold
anpB¥EFBn FeNERETY ?gé??ang g@?drg§§ﬁﬁgfﬁﬁmpf%ttﬂgt a
un Wb Pndpeneasiing 1ML @r&an Obe Caphacdoiweent hbewsid

_plate and the rubber filmas nuch as possible by
witlhentngneheasriad portti bfness ehetbsotrudthgped pbbepar the

i e e
thgepeeatad invihe iratbbes ¢ohplsoibhat a
[0023]

Hereinafter, a polishing head and a polishing
apparatus according to the present invention will be
explained specifically referring to the attached figures.
However, the present invention is not limited thereto.

Fig. 1 shows a first embodiment of the polishing
head according to the present invention. The polishing
head 10 comprises a boot shaped rubber film 13 (rubber
film) having an end portion that is formed in O-ring
shape. The O-ring portion of the end portion of the
rubber film 13 is held by pinching between the
approximately discoid mid plate 12a and 12b having an
annular groove provided for holding the O-ring portion.
The rubber film 13 touches the mid plate only at the
portion where the O-ring of the end portion and the like
~is pinched, and is held by pinching between the
approximately discoid mid plate 12a and 12b in state

14



uni form polishing | oad can be applied over the work
W t hout increasing stiffness of the rubber film near
the outer' peripheral portion of the work, thereby
bringing the present invention to conpletion. [0023]
Herei nafter, a polishing head and a polishing
apparatus according to the present invention will be
explalned specifically referring to the attached

whergueeLOLUPhiRFS 2AR Br 6465t HafRemyF ofh¢ stigper film
13{?6‘ hed therat hé:' Higl §E\Q‘é5 134 1 1 $fo &R0 Ment ¢ Of

e polishing ead acc rdlng to the present
appneentade] yThel podidhinnd phedad mQaXHqﬁlb%B obdong the

aped .r.ub film213 (rubber _.fil V|n a
ruBRRS G ihac % robHeRtl 0% Fige e harrsh: Fihge
heRAr bba@; afp the Q’U% é)Ofl!aﬁ@eOfsttﬂﬂlQ:tdﬂébbelTHé |43l 4 8
hel d by pinching between the approximtely discoid
guhfig guatge I £ andabdinavingedse afhiiha wopvé during

d f T
po P B AEE Sl 00} DEg056. 99 WAL 0L GUbBoxy
of whreewbhé& W—rlﬂ@dﬁgdﬂﬁbfﬁmh@olﬁlmﬂ an@ddmtddl«athsthe

i nched, and is held by pin ng between the
oo La oRpreery RBeor & o b b at B 19RPARGH 56 i Sitd s
seéfe&mgggc@ ?Qh&gﬂh{aﬁﬁ §@Ql@dSWQ%hf%®% ofuger rebbgar 13
film 13 do not touch the md plate 12b. Mreover, the

thappybxiheat éll)rSdtl sooigswid plavetngatams iz hot dl?ngand
r er b nchin [ t

ther$b¥hgﬁg rﬁegﬁ é%@l%lf a%?néggi Iaﬁggﬁétgﬂ%gﬁre l?%e

to atiell Backgibde KMahkd dorkhwl di ng an edge of the work

Wduring polishing process is arranged al ong the
[0OQad kr periphery of the work W The guide ring 19 is

conpepted, i thithes peldishigig haad: bedy. pélﬁ%%h@df%ead
supplied to a first sealed space portion 14 sealed
is wisedtwethubbsrchiing tcking film to the work holding

portion of the rubber film 13 for the purpose of
protecting the back face of the work W.

[0025]
In this manner, the structure 'in which the fixed

end portion of the rubber film 13 is arranged at a
position distantly positioned from the holding portion
of the work W and decreasing an area of contact between
the mid plate 12a, 12b and the rubber film 13 as much as
possible enable suppressing generation of an extra
tension based on holding the rubber film 13 by the mid
plate 12a and 12b, and thereby the work can be polished
with applying a uniform polishing load over the work W.
As a result, the polishing head becomes one in
which a high flatness can be kept over the whole surface
of the work in comparison with the conventional
polishing head and the work in which an occurrence of

rise or sag is suppressed even on the outer periphery

15



through the first pressure adjustnent nmechani sm 15 and
thereby the rubber film13 is inflated to apply a | oad
to the back face of the work W [0024] Moreover, it is
desirable that the polishing head is used with
attaching backing filmto the work holding portion of
the rubber film 13 for the purpose of protecting the
back face of the work W [0025] In this manner, the
casstibeicbbteinedahi ch the fixed end portion of the

rubber film13 is arranged at posi ti Lst ant.d.y:

posi):te‘i]]f)’.f#é%nf‘?]éﬁft RERSIT WY p%? t(ij%%§ tgir 8{:}%gh\?\eora%%’g\ﬁ>/lannedr
ma €1 8ASEARE aMeanaak oOfi coptasknbetweamcd hehan teph aher

12a, 12b and the rubber film 13 as nuch as possible

ringpabhd Shppléssi g geterasedn of NaRERFFa AeRGTH Tence
basgd OQEBOEQIQ%érw%éﬁggﬁﬁfghgnhéﬁ @%tgﬁbégé%s@&ate

Oflia?%ﬁa b, and t her e work can be polished

Mo e d e appkyiengoa i ifroy ragpadi shtngelsoatheovier whiecihvoz k
W As a result, the polishing head becones, one jn

deGyffcalRi BRIAFAIMS T 2R be R8Pt CEVERT et Wil &€

pof&gﬁfﬁg_aegnkhgéMgﬁﬁffbf@ﬁpﬁ9|§QB Wity the the work
conventional polishing head and tﬁe work in which an
sumiczue rence of rise or sag i s suppressed even on the
“”g%%ﬁr periphery 15 can be obtained. Furthernore,
eneration of dust fromthe retainer material and the
: ! :zefi!gi m%&e@wﬁdasﬁaeantdweenrmcmmmt ofnghangdlieshing
i ke is not used. Therefore, an occuyrrenc of o
he%ﬁw%ﬁ%ﬁréhnghéomép@:ﬂHQ%ﬁ%Fcéﬂvﬁﬁtéﬂﬁpre?Q@dPgﬁlShlng

heAgprf@,vev(lhiI:Heigpldii_%rfieﬂ:garh@agr&ﬁcgﬁﬁsp%rlqsil’_ﬁr)/@iH‘éh@ 10
ecrease 1 n polishing rate is not caused since the

as poldwhi hy Bient 1i s isufddnpehs¢y sapphiedd the thid wtate
22a and 22b are not connected with the polishing head
body 21 but are connected with the first height
adjustment mechanism 26, and thereby a position of the
rubber film 23 can be vertically changed.

Moreover, the polishing head 20 is comprised so
that the polishing head body 21 is connected with the
annular guide ring 29 for holding the edge of the work W
during polishing process and with the second height
adjustment mechanism 27, and thereby a position in
height direction of the guide ring 29 can be vertically
changed. The position of the guide ring 29 can be
adjusted in such a manner that a space between the
polishing pad and the guide ring is within a range of 25
- 45 % of a thickness of the work W.

[0027]

In this manner, when the mechanism (the first
height adjustment mechanism) in which the mid plate is
separated from the polishing head body to be capable of
adjusting the height of the mid plate is provided, the
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surface. [0026] Fig. 2 shows a second enbodi nent of

the polishing head according to the present

i nvention. The polishing head 20, which is different
fromthe polishing head 10 as shown in Fig. 1, is
conprised so that the md plate 22a and 22b are not
connected with the polishing head body 21 but are
connected with the first height adjustnent nechani sm

he2Ghtand tther embkaexpoﬁlimoﬁmfedt ke thsbberd fplate3caknbe

be vert 1y ch \Yo) h
af§eLsiby CObRY SRS MBLSBEL, LI RO P e 201
poteRBecied tMd Rydhe cannutachguig@el yndis2thd otthehol di ng

the edge of the work W during polishing process and
infil tilgnciee ofe sorict Tres ghit O L allj 6 Ersist @ﬁ%%éﬁ?s%?%?rug Rar

£i &hefeggr%hegs' G O%é&q%ﬂ%g@h o di Eggttl an of, dhes g de

can be vertic ange The "posi tion of
cohb@tgumdesndu;ﬁﬁb@amcberdadgusbedhawwnnﬂ1%hmmﬁnbefore

that a space between the ol i shin and the |de
POLiAGINg Wirtifich OF r3ffgeSbfP g@ k8 HA gqfepacq}%"&%]és%
pr%gﬁ gg&? Word QR 4. this manner, when the nechanlsm
hei ght adj ust nment nechanlsn) in which the

[Oﬂﬂa plate is separated fromthe polishing head body

capabl e o adjustin ei f
o 2t TEPEPe01 foam The T TheTof “Phe SrebES Hoign®
adfiixefleh® h@%wﬁdisﬁiﬂﬁbﬁamd@ﬁstadQU$medhdlghtoofhthﬁ
pogressure to the outer peripheral . porti,on of the

ARNBBICREAGe ® VY uSIHIE t het NRf PUEREe T3PSt f%]é%‘élg?d
thihg ébgeﬁg@%%é# 6H53§d¢¥§%lng B4 FWH*EH@ diiQecenig

easter that a processing condition is changed
camcier §epy tonshentorandHaperpeyoié can be easier that

the work is more stably held to perform the polishing of
the work without a decrease in polishing rate and a
deterioration of quality of the work surface.

Furthermore, when the space between the polishing
pad and the guide ring is maintained within a range of
25 — 45 % of a thickness of the work, a decrease in
polishing rate caused by a shortage in supply of the
polishing agent occurred when the space between the
polishing pad and the guide ring is too small can be
prevented, and it can be prevented that the work cannot
be held during the polishing process when the space 1is
too big.

[0029]
In addition, as described above, the ball screw

can be used for the first height adjustment mechanism
and the second height adjustment mechanism.

Use of the ball screw for the height adjustment
mechanism enables easy and more precise adjustment and

thereby more high precision and stable polishing can be
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polishing (rise or sag shape) to make the work after
processing nore uniform [0028] Moreover, when the
mechani sm (t he second hei ght adjustnent mechani snm
for adjusting the height of the polishing head body,
nanmely the guide ring is provided, the space between
the polishing pad and the guide ring can be kept
constant and thereby it can be easier that the work
peirsomorea .st ably held to performthe polishing of the
[0§2r5 Wi thout a decrease in polishing rate and a
férioration of gquality of the work surface.

Furt hggnoneshehen: theatspase beeween kt b@dp@lhesfmutgoelpad

and the guide ring is nmaintained within a range L
fllm4§3%wélfera &g RPess10Bf Of hé DforkP bl ekt hoes ang2d.

g Lhshiang, rats et't&aijr?exgh?%hatﬁgo?%%gﬁﬂd'h PP e O}BOEB@m

|sh|ng agent occurred when the space between the
fapel oghithg padand fhbmgaBdesrmh@|&§Maxa$nmm¢ panipeon

pr event and it_c e ed .t hat k
Ofcgﬁﬁopaékaﬁﬁ9%1?ﬁn? % VﬂEL % iSig Bt %%% %On en thk
shéQ@CQ %%aﬂéxiﬁ”&hl&ﬁogﬁé stQ@@dﬂ‘Bﬁ tafe deshébedilm

above, the ball screw can be used for the first

33heSghpwad]eaisttrrem hethani &m shadst He%@@@na‘%é’f@lﬁh the
Lystne gffrgrﬁ{kh? £mOk3t R Balil  serayudofafhe as

poﬁelgﬁp adj u ani'si enabl 65 easy and nore
shPwaCHse Fadj.ust ment vﬂlﬂéin ther pby indoe hifgh g ecilshon £ilm

53219 Shsble polishiig can be. Ll perlordir (9030157 1o
st 38n¥Renthe Residd amofpibe FHbbebf idha ivochangedd the
side face of the rubber film 33 is inflated sideways.
In this case, the pressure applied to the outer
peripheral portion of the work W becomes high under the
influence of stiffness of the rubber film and thereby
the outer peripheral portion of the work can be formed
in sag shape. Moreover, as shown in Fig. 3(c), when the
position of the rubber film 33 is raised, since
inflation of the center portion of the rubber film 33
becomes large and inflation of the outer peripheral
portion of the rubber film 33 becomes small, the
pressure applied to the outer peripheral portion of the
work W becomes low and thereby the outer peripheral
portion of the work can be formed in rise shape.

[0031]

As described above, the shape of the outer
peripheral portion of the work W can be controlled to be
formed in any of flat, sag and rise shape by changing
the position of the rubber film 33. Therefore, it
becomes easier that the shape of the work W can be

modified into flat shape by adjusting the position of
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(a) shows a state in which the position of the bottom
face of the rubber film33 is the sane as the position
of the back face of the work W (basis position). (b)
shows a state in which the position of the rubber film
33 is lowered than (a). (c) shows a state in which the
position of the rubber film33 is raised than (a). As
shown in Fig. 3(b), when the position of the rubber
th]tel :mbhaasc ifsl Irows® edecohd ibat tomtiec shofpe hef r tibperork W
ilm33.,s, stro pressed t.qo the back face of the
befigre Wedrd HHe E?gétfagggéf Td5€ rubber film33 is
[obnbljat ed sideways. In this case, the pressure applied
to the outer peripheral portion of the work Wbecones
hi ghFagde ﬁh@ws i | eied eRPeeinenes® foft thd Hubbetd

headlgé@y%ﬁgﬁg dﬁgeﬁggggﬁtpgﬁﬁyﬁﬁfgnfx”ﬁﬂé”b6ﬁ1§@§ng

sag shape. Moreover, as shown
hek#fl Emgls3@n,exﬂmpnéhef pesntsi am ofhitdie a ubbehafiital 33

is raised, since inflation of th t
verkd cpdpFer ing rﬁ%%ha%éi?}lnéé P&P&&edﬁgrﬁth‘hg r 'oo?gtﬁsed

asoHt%%a%%”ﬂgyﬂéﬁ}ﬁ§@{ﬁboﬁh@fhbﬁ%h&UthrtHé|ﬁmBBer film
becones snal pressure applied to the outer
43perThhemal poetticortZ# iheCompeRtPebEdbRed HoWAneshing

t he e .Qut er .pe h ort.i
he g %8%§ééq|#ﬁﬁ%y @h%%g g?%ﬁ%i? £Slggscr|bgglabove
hetatshapesamdrite npatieanipar iphéval apgntstomofptaeswoekof
Wcan be controlled to be for f flat
thangerrsd sKEFE by RMERGPAGE1PRe %oﬁeﬁﬁ%jg? Y ¢ hige rlﬂlt)%
pl%lem&% Ther %floarsealétflbﬁcwegn@a%h@r ddet st heg shape

he work Wcan be nodified into flat shape g
boay] 43t irrducks pds thoms s re8sphéhagblidye mcinrsls.a e 42a,

42%?§°§d%§§gqu&Q53§ﬁfﬂﬁ 8% SPS ¥8E§e@’ b%ko %d%%'éﬁvrﬁhe
stopper 50 attached to the polishing head body adjusts
the height of the mid plate. Consequently, the position
of the rubber film 43 is adjusted. This means enables

adjusting the height of the rubber film by simpler

structure.

[0033]

In this manner, the mid plate can be raised and
lowered by connecting the mid plate portion having the
rubber film with the polishing head body through the
elastic film and by adjusting the pressure of the second
sealed space portion sealed with the mid plate portion,
the elastic film and the polishing head body. Moreover,
the position in a height direction of the mid plate can
be adjusted by adjusting the height of the stopper
attached to the polishing head body. As a result, the
height of the rubber film can be controlled by a simple

mechanism.

[0034]
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[0032] Fig. 4 shows a third enbodi ment of the
pol i shing head according to the present invention.
The polishing head 40 is an exanple of nmeans in which
a mechani cal vertical noving mechani smas shown in
Fig. 2 is not used as a neans for adjusting the
hei ght of the rubber film 43. The md plate 42a is
connected with the polishing head body 41 through the
el asFhethelrm 47 piRroskeshdl chdeghteadSustsachtas the
hani s f ' ' ssur fot
>+$BEP% sMusd siefon et Sarel Ry Frdtn & SuPRTE N, o
théhgtdp@fdﬂ cid idmdgeandyt hpppoliirshivg teepsl idody 41
. reduces the pressure so that the md plate 42a, 42b
i nGRAPERE taibbard | R A3CaPs Fhicodri ﬁ%aafoedi%fil%n?h?héubber
£1 BhORBEr 10 Altached L 01{hgpeldehi no headbodynad) ust s
ltﬁe_%elghtéﬁ%(?ﬁe n$d p%atea Eionsequently,l[pl?hen
poposivnon of the rubber film43 is adjusted. This

mea enghl.es _adj usti t he_hei ght .of the r film
by STRpR AR CaPPIctie (U03SF CrReEhi S ARARST ne f d

piPlatectanike daises addmakewar et iikremnect i tige t Seoppdr
pl ate portion having the rubber filmwth the

vapbibdRind Nredt oty hrblghrikEerelfddt C I19F and by
3 . f th .
au€%$%EEEQQ1§F§ﬁHth g € @ ag gp%ggwgi rfaled,space

Ion sé the m ate portion, the
Thetasbire, f ithm anthgdeo Pothshbngeread igheravbrreeveion can

t he position in a height.di ti ft id plat
be (it LB gt et YL T bt gt REDREG o ned Eo
risd 0ppebraatiAchetki® $heppobirshing ead hetyreApodishing,

result, the height of the rubber filmcan be
an¢ ot e6Ebed the aosipta hechanesmléy3pe highed.

[0035]

Fig. 5 shows an example of a polishing apparatus
according to the present invention. The polishing
apparatus 51 comprises a turn table 53 in which the
polishing pad 52 is attached, a polishing agent supply
mechanism 54 for supplying a polishing agent 56, the
polishing head 55 according to the present invention as
shown in Fig. 2 and the like.

In this manner, when the work is polished using
" the polishing apparatus comprising the polishing head
according to the present invention, the work can be
polished with applying a uniform polishing load over the
work to maintain a high flatness over the whole surface

of the work, in particular in the outer peripheral

portion.

[0036]

Further, a length measurement sensor 57 for
detecting a distance between the polishing head body and

the polishing pad without contact using leaser and the
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Further, a piezoelectric device is used as the
st opper. When such a nmechanismin which a thickness of
the stopper is changed by applying voltage is
i ncorporated, the height of the md plate and the
rubber filmcan be automatically adjusted to an
optional position. In addition, when the stopper is
formed with a piezoelectric device to nake a

1ikbi ckme$s aforthel s¢dppbpveyshiealplod,isthenhepaht ©8f thee

r ubber_ fi be _automatically adj
SeBBPFoRdl G50s 4 HoT0C THERRRbF 61 ole CHAREL of  (RE 5ArEF ©°

thRepbbRRehanPPdd os caa thecepkisenald krendoolishing pad)
automatically adjusted fromsag to rise according to
antihe shgpansie tie Woe kPpéishéngohiestd RPAY atd- t heteby

reéﬂg&gggkg%ywég%ég¥f0B|% !¥ﬁﬂ%“€3“%%e[@9§§é ﬁégghg
n "exanmpl e of "a pol'i shing apparatus according
adﬁQstﬁQnmrmﬁﬁﬁanimeSBOBndThbepddcﬁﬁdmbeh®®ar@@mgssment
conprises a turn table 53 in which the polishing pad
meghand sgt Pdched, a pol i shing agent supply nechani sm 54

for $4PPLYLERY;3nPed SHNG-BGeeE B8 1mt ban PRI isjugted to

head 55 according to the present invention as shown
ani npEigum2 parsd. tiven | akeorgdAnghite e erh 1 GlFeds ¢ hef wbhR

[ olish usi ng. the polishin L§kN
wo R MoanPo ity Hraae  Hadopaingt 2% Reprenant T PLREne
ad§ B¥EREh@Nmeldhe ik B8N heo rpovéeshedhw tosdpplon ngf athe

uni form polishing | oad over the rk to, maintain 24
guhiighringt fe8s PGV er I et dRBPESLYr Fggémt(ﬁdtth% Wor KRRV
pog@aﬁﬁﬁuw thd e el RETERBCRBlch RO Ohr§ 0986} he

urther, “a I'ength measurenent “sensor 57 for detecting

seaodishamngdtbhediemtndizt ppetsAnAgThédd body and

In this manner, when the first height adjustment
mechanism that can adjust the height of the mid plate,
namely the rubber film according to the distance between
the polishing head body and the polishing pad detected
by the sensor is provided, the work can be polished to
modify the shape according to the shape of the work
before polishing. As a result, the surface flatness of
the work can be made better. Further, when the second
height adjustment mechanism that adjusts the height of
the polishing head body according to the distance
between the polishing head body and the polishing pad
detected by the sensor, the space between the polishing
pad and the guide ring can be kept constant and thereby
the work can be stably held to perform the polishing of
the work without a decrease in polishing rate and a

deterioration of quality of the work surface.

[0037]

Hereinafter, the present invention is explained in
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t he polishing pad w thout contact using | easer and the
20 li ke can be conprised above the polishing pad 52.
The sensor 57 for a | ength neasurenent detects a
di stance to the polishing pad 52 (a thickness of the
pol i shing pad) and a distance to the polishing head
body 55. The result of the detection is sent to the
first height adjustnment mechani sm 58 and the_second
deh@:biglhta?d@mimnto FEeh@diesmBYl GoeepBa L VenEsETPHES -
rubber film can_be. ad] to . ti Skt
HoySo& i g€ opW]Seeﬁﬁi gjl?&%tggcqoofn t]h%%%rsk U\;agg {thegﬁese'
(ER@Inisid )ng pad 52 by the first height adjustnent
mechani sm 58. Mreover, the positiaon of the ui de

ri ngAéaﬁh@é”SiirﬁjlffJa%go%sl '§/W8qf“&éﬂt &d atE Sl BptFuin
thewééﬁe%& nggvsaa' cal RWNG fmBebant sert hogugh thee

Secon justment nechanism59. In this nmanner,
conhercttdte Witlstbhet ght oadjodst rentp imelchagi shet haptcahaped

just_the height of the md plate nanegl r ubber
rub Pl ddgt TS b lACsiEce Tethdll EraebarEhing o
nmn8ad RedYo et t heaRek bshiorg tpad wied ©sh eflacbyoth801l mm in
sensor is provided, the work can be polished to

whg@}ﬂn fohe NG Hapet detotdi A§TFed e Prape of SEARSWOAK
.bef ore palishing. It C e f
e e T T e R
mmhﬁlgh@l@@E@ﬂnﬁ?ﬁgrmmﬁﬁmgsanthahamﬂdkameu¢m hei ght on
the polishing head body accordi to the distance
WaBe?Wé&?ﬁ@%5%br?s$?ﬁbpﬁ85§ Egdf%%qu?&Fﬁo#%sﬂrngT%%d
med8heGed JWi dde; SEAsOr sckhe sRacaiel Weenatheértical
polishing pad and the guide ring can be keEt const ant
mo¥h ot h@ﬂéwlfﬂheoﬁ\nikecéﬁbbérstfa}&w Hel Pt ot pRr FOLAF

ri}lhe.po!ishing of the work without a decrease in
pgrlshlng rate and a deterioration of quality of the

[0wBBR surface.

Silicon single crystal wafers having a diameter of
300 mm and a thickness of 775 um as the work were
polished using the polishing apparatus comprising the
polishing head described above as follows. It is to be
noted that the used silicon single crystal wafer was
given primary polishing on its both faces in advance and
its edge portion was also polished. Also, the turn
table having a diameter of 800 mm was used, and a usual
one was used as the polishing pad.

At the polishing, an alkali solution containing
coroidal silica was used as the polishing agent, and the
polishing head and the turn table were rotated at 31 rpm
and 29 rpm, respectively. A polishing load (pressing
force) of the work was set as pressure of the first
pressure adjustment mechanism was 20 kPa. The polishing
time was 80 seconds. The space between guide ring and

polishing pad was adjusted to 250 um. The height of the
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[0037] Hereinafter, the present invention is explained

in. 21 detail according to Exanples and Conparative

Exanpl es. However, the present invention is not

limted to these. (Exanple) As shown in Fig. 2, two

m d plates having a thickness of 3 nmand an outer

di aneter of 293 mmwere connected wth bolts to hold

by pinching the boot shaped rubber filmhaying a
ruphiegkfagldn 6fas st athéilgiet Qﬁn@iﬁﬁo%ﬁ1%ﬁd“gnzguﬁ8r
0.9A0RLET A [ o DOBL A T 352 10f AP LMD fne WLEBNENS L the

end pdrtion ‘is forimed i'n O-ring shape (a dianeter of
ba2kMbaca off aitet eook twhe éenchmpard iorbasi28fosmhiofhend a

_guide ring having an inner di ter of 302 was
digpridged ith W ifehi pher w&ﬁoetrhzf aﬁsf%?mg%a away
- £rBRCRAY S/BUST NG AnPALL . SCRRW YRS (UFEG A PodeEs | 68l the

novi ng nechani sm of the rubber filmand of the guide
surifage [d3038)e Sidikomasi pglrd comest ate spger5vahving a

Oabg ter of 300 mmand a thickness of 775 mas the

[ were polished using the polishing apparatus

conprhsi pe1tke inRoldshdngr Beradadesasijead ialiovin as plane
follows. It is to be noted that the used silicon

ofsthgl @oerky f1odll sg@r aGadbogiey @7 Spra kY2 ot shi*fg on

bt h f ' ne o L ORWRS
P e e e i anaer
thbHEkBEE smufwasheusest k andfaresaald adiie masheispdl ashthe in

ol i.shin ad.. At the polishing, ,an al kali ution
a 8%8%.@%@5@% d%ﬂ“%i WngglAWégl J& Oa%t?%%§%%| i shing
cidgBhkerandct R r0bh Shkng headnand theataribetableawenea
rotated at 31 rpm and 29 rpm respectively. A

pl@@Eiyﬁthga|é@quﬁ%%smﬁgsurement instrument and by
taking a difference in the thickness of the work.

[0040]

As a result, the polishing stock removal
distribution of the work is shown in Fig. 6 in which the
distance from its center is 100 mm to 148 mm. Fig. 6 is
a chart showing polishing stock removal distribution of
the work polished in Example.

In the condition of the basis height of 0 mm, the
work was flatly polished to the outer peripheral portion.
The result was good.

Moreover, it was confirmed that the polishing
stock removal of the outer portion than about 140 mm
" from the center of the work changed due to change of the
position of the rubber film. For example, in the case
of +0.20 mm, that is , pressing the work, the outer
peripheral portion of the work can be formed in sag
shape. 1In the case of —0.25/mm, that is , making
inflation of the outer peripheral portion of the rubber

film small, the outer peripheral portion of the work can
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force) of the work was set as pressure of the first
pressure adjustnent nmechani smwas 20 kPa. The
polishing time was 80 seconds. The space between
guide ring and polishing pad was adjusted to 250 m
The height of the 22 rubber filmwas set at five
conditions of -0.25 mMm - 0.15 mm O mm +0.05 nm
+0. 10 mMm when the height of the back face of the work
bewdsrdedmias i dmasskaposition and a direction in which
[Ohgﬁ]rubber filmwas separated away fromthe work was
us. The polishing process of the surface of the

(CURPpK reas vRer-oimEle r especti vel y. [0039] The pol i shing
stock renoval dispersion in a glane of the work
pol i ERedrasiabéve R /3T uat el eTRELTFGS SHi A St'HRkk ¥

wa%é?%%%lo 'm%oomsg_'rgfdtll?é{ Eg‘]ﬁg g the s AW eknessp ol st heg

before an ter t polishing in a region
thexpbudisihg nZy nmaad dit whithetbet eondstwasikelmfenreacwork

rtion.as a fl atnes uarantee area in a | ane with
hoggFPQt H&%W&s‘iﬁ%ﬁ% t i‘-ﬁét Ebﬁeﬁ’tul drbjy)“gtgrki%g a
pefifherence ishdie 1M gkgess, obst he twdrdcampO40]HASe Ber,
result, the polishing stock renoval distribution of
a tpedwork dd rsiedviry iaP gedetpntiei &9 kdHa 9 R sibpceo that
f [ c (P 0 . 148 Fi [ a
a %%Jg?]t héﬁgw%n%tg%golﬁ%%i%g S %g&ééer?o@yglhéd?ﬁ% bvzii on of
the work polished in Exanple. In the condition of the

basis height of 0O nm the work was flatly polished to
(094! out er peri pheral portion. The result was good.

C £OY e vel B WapH 1ot iryred that the polishing stock
( %@%Dval g? tﬁe outer portion than about 140 mm from

t he Wenteel bshine wookcasfamfedtdeesvofergngd dha Herk

was performed using the polishing apparatus comprising
the polishing head in which the holding end portion of
the rubber film is near the work holding portion as
shown in Fig. 10(b).

(Comparative Example 2-2)

The polishing process of the surface of the work
was performed using the polishing apparatus comprising
the polishing head as shown in Fig. 10(d). Amount of
raising in position of the holding point P of the rubber

film against Comparative Example 2-1 was 0.2 mm.

[0043]

The polishing stock removal distribution is shown
in Fig. 7 in which the distance from the center of the
work was 100 mm to 148 mm in Comparative Example 1,
Comparative Example 2-1 and Comparative Example 2-2.
Moreover, in order to compare, the polishing stock
removal distribution in Example of performing the
polishing process in the rubber film basis height of O

. mm state is also shown in Fig. 7.
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position of the rubber film For exanple, in the case
of +0.20 mm that is , pressing the work, the outer
peri pheral portion of the work can be formed in sag
shape. In the case of -0.25 mm that is , making
inflation of the outer peripheral portion of the
rubber filmsmall, the outer peripheral portion of

the work can 23 be forned in rise shape. g@’dl
(Con%%r%wél%nﬁk@ﬁ% THeS pBPE£hPRG lﬁﬁ&-&{e sipg the
oﬂ'éﬁ%% Qfe 416 MOF Ko W) 1 WG 2 REENQIBA iSi Nghdfero the

pol 1 shi'ng apparatus conprising the polishing head in
oumhrcheth@hﬂmdd\mnrtmmu oHThemmekuthMmsuyqﬂéue
prov ded with the eringin.a er%p%Fgé)qgiépggm

t9e g&hgit e mpt'e. “Howed 8 ¢

E Qh esthy appl ied tenihe HebekNG cRlALE SOiAdRY daspBibed
xIo%d ofy20 kPéﬁﬁg‘apﬁP?ed to thg wor kW [O%%Z] P

in (Toppanst e thearnptek 2214 Thetpel $hisng PrioTles3Jof tPRE
t h
ren?cs%?c £0f 1l %u"%PefJ< gpé'fﬁ%ﬁ’sﬁr g%%%l%% %Jgﬁﬂ%kéghgg

apparat us conp
holdmnga@ﬁﬁtmOhtldn @hetdESéu@beCOmpbmamsvmemmampﬂe 2-

L, (ChhphRaPETS BaapIe> 212)STRE 5B SRGRG T G PBF | AB

ofS%Héa§8neév%h%dM¥ﬂan@§ Pref pE ARG 1USinGh ddes okt sht ng1
apparatus conprising the polishing head as shown in

stifitneds ¢d) theAmvpitenffikmi snnghied pesiatinrivpod heecame
hl%&JdIPg ngg&%&ﬁpgf&g “QQSBOEQEEnb%%gﬁﬁ rﬁ% portion
of pold shbny beeokersenmival i@t thbupban sihd rshatock removal
of the outer periphery portion became extremely large.

Moreover, in the case of Comparative Example 2-2,
sag of the outermost peripheral portion was somewhat
improved by raising the holding point position of the
rubber film by 0.2 mm against Comparative Example 2-1.
Conversely, the portion from about 120 mm became rise
shape and it resulted in degradation of the polishing
stock removal uniformity.

[0044]
It is to be noted that the present invention is

not restricted to the foregoing embodiment. The
embodiment is just an exemplification, and any examples
that have substantially the same feature and demonstrate
the same functions and effects as those in the technical
concept described in claims of the present invention are
included in the technical scope of the present invention.
[0045]

For example, the polishing head according to the
present invention is not restricted to the embodiments

shown in Figs. 1, 2, 3. The shape and the like of the

25



in Fig. 7 in which the distance fromthe center of the
work was 100 mmto 148 mmin Conparative Exanple 1
Conparative Exanple 2-1 and Conparative Exanple 2-2.
Mor eover, in order to conpare, the polishing stock
renoval distribution in Exanple of performng the
pol i shing process in the rubber filmbasis height of 0O
mm state is also shown in Fig. 7. 24 As expl ai ned
poahewnd ng e asbriko @yl cahedebylegdigngd mxcepl | BRERYT ABGRT S

of Exanpl.e flatl lished taq t.h
deﬁ&Fﬂﬁﬁ%?dflS%ﬁ?%%ﬁ.o¥hg8?egﬁﬁ eﬁgsld§63?y%§ﬁt%% ot her
app2B@riidtdiRe case ekafkpmparative Exanple 1, the

pol i shing stock renoval finely diEgersed_ in a plane

of tFReribekmere f itchereaher poPf shifg Pold 1% noval
of the outer ri r : | b I {qg. 5.
it ion 5 M Phe bagel 8F CEbrarati v Kxaml & 21" e
Theubber shiilng vesp ded duat cahecopemiisg end poralohy of the
t he _concave portion of the nig pl ate and substantia
Podi PPARGs £6610 T RCTebBERIf FPntRR PF&S HEr ghbor hood™
becanme high, pressure applied on the outer periphera
portion of the work becones high and the polishing
stock renoval of the outer periphery portion becane
extrenely |arge. Mreover, in the case of Conparative
Exanpl e 2-2, sag of the outernost peripheral portion
was somewhat inproved by raising the hol di ng point
position of the rubber filmby 0.2 nm against
Conparative Exanple 2-1. Conversely, the portion from
about 120 mm becane rise shape and it resulted in
degradation of the polishing stock renoval
uniformty. [0044] It is to be noted that the present
invention is not restricted to the foregoing
enbodi nent. The
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enbodi nent is just an exenplification, and any
exanpl es that have substantially the sane feature and
denonstrate the same functions and effects as those
in the technical concept described in clainms of the
present invention are included in the technical scope
of the present invention. [0045] For exanple, the
pol i shing head according to the present invention is
CLAdMSrestricted to the enbodi nents shown in Figs. 1,
2, 3. The shape and the like of the 25 polishing head
body can be desi gned except requirenents described in
1.cl ai pspefl itshe oy esed havenyi an asasappropriately, for
exanpl e. Furthernore, the featurg of the polishing
apparBt BBPIre¥ica e kb ¢83¢P1et B4t 816/%E ‘shown in Fi g.

5% ¢ %hguggle!rs hHing, apPay ab 1St £8NnEaMpniage a tHdralbbeyr
0 e

poli'shing heads according to the present .
fiilnventviean.n@GICLAABE 4. 1Awpol ifsitieng heatomadhfga afide

| east: an approxi mately discoid mid plate; a rubber
faF?IﬁPﬁ&P&”bVR{héhﬁ1ﬁlﬂlQES%e(hgnELbber film covering
at | gashnavhaweigdiace pokgipRoanded sinde deadeipory ioh
of the md plate; and an annul ar guide ring, provided
thien rabpem fhdmy &F 2t hewpgbBeF thiormodt & Pkt po?t 'HAC
bo?& a polishing head body, the polishing head in which
ére exists a first sealed space portion surrounded
by theenpdlpkatiecrntkadein rulbbenr theme @xpgredssur e ofst

SRl Fat SHRESS B ok Aot RERE O HEENEY, SHE 4 BAGK f Beesof 5"
rubBEk irg1hel & PYrasdemerofaere first sealed space
portion can be changed by a first pressure adjustment
mechanism, a back face of a work is held on a lower face
portion of the rubber film, and a surface of the work is
brought into sliding contact with a polishing pad
attached onto a turn table for performing polishing,

wherein
an end portion of the rubber film held by the mid

plate is formed in O-ring shape, the mid plate is formed
to be capable of vertically splitting in two pieces, the
mid plate and the rubber film have a space at least
throughout a whole surface of the lower face portion and
the side face portion of the mid plate, and the rubber
film is held by pinching the O-ring end portion of the
rubber film between the split mid plate.

2. The polishing head according to claim 1, wherein
the mid plate is separated from the polishing head body;
the polishing head comprises a first height adjustment
mechanism for adjusting a position in a height direction

-of the mid plate with being independent from the
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portion of the rubber film and a surface of the work
is brought into sliding contact wwth a polishing pad
attached onto a turn table for perform ng polishing,
wherein an end portion of the rubber filmheld by the
md plate is formed in Oring shape, the md plate is
formed to be capable of vertically splitting in two
pi eces, the md plate and the rubber film have a
poddfdeing headt PofHr oughout a whol e surface of the
| ower face portion and the side face portion of the
md plate, and the rubber filmis held by pinching
3.t heT®er ipngl ievtdi porhéod afcqotreilrrgjkiberdaim @emeéihlatlﬁ@ 2,

plit pol.is head ac or,di-n Qe
eg From

Wh@l%%ﬂ 1th?/\ln%?L’rﬁhlPﬁ tpqr"ﬁa&1 L 3@ Jl TeEpara the
ml@@bﬁﬁﬂé@ @@@dp@Pﬂghlnbh%dﬁﬂ|éﬁﬁ§&h§@§daCgﬁﬁbh@e&eaght

first height adjustnent nmechanismfor adjusting a
adgosittiegit imeehaiel gt fairr ectivating 4 HeO 9 Bipnat® it h

he$%htg ngg@lgﬁnéff£8g1% %f%% lﬁggﬁgbg§9dw99ﬂybe§ng

ead acco to cIa|n11 or'claim?2

1nWh©@mdhdﬂKf¢mmlShenglhe@ddnuw1ﬂ&3$mm%mmedeﬁghﬁlthe
pl ate; the pollshln head co i ses a secon
2R S PR TBE RSP Y of S TLT g8 RoSPRCSn

beltﬂle%n Qq{&rﬁoﬁiéﬁﬁﬁ?oﬁaef anle fRl ighidw head hedniw th

being 1 ndependent fromthe md plate; the second
rahgieglntt Zﬁnimﬁﬁe%tOﬁe@héhﬂ§Mﬂﬁﬁ&ﬂQﬁrﬁﬁ%iW@§Kance of a

space between the polishing pad and the guide ring
wthin a range of 25 - 45 % of a thickness of the

4 .workhedpolhehpeld steaqg headradeer ding:loicl ai or2 ddrrim 3,
claim3, wherein the first height %ﬁgﬂﬁéh ‘
Whﬁé@ﬁ&m?ﬁﬁzﬁﬁf%qmﬁe%%EBnédﬁéﬂﬂﬂeﬁﬁu %Sﬂeéﬁgnlgﬁ
seHéﬁdah%@éhﬁ“géﬁﬁs@ﬁeﬁ@emgghb%HbﬂgLﬂﬁﬁdﬁa§§91db89ewo
'aim2 conpri ses:
5. The polishing head according to claim 2 comprises:
an elastic film for connecting the mid plate with the
polishing head body; and a stopper attached to the
polishing head body, wherein there exists a second
sealed space portion surrounded by the mid plate, the
polishing head body and the elastic film; a pressure of
the second sealed space portion can be changed by a
second pressure adjustment mechanism; and the first

height adjustment mechanism is the stopper.

6. The polishing head according to claim 5, wherein

the stopper is a piezoelectric device.

7. A polishing apparatus used for polishing a surface
of a work 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:;
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an elastic filmfor connecting the md plate with the
pol i shing head body; and a stopper attached to the
pol i shi ng head body, wherein there exists a second
seal ed space portion surrounded by the md plate, the
pol i shing head body and the elastic film a pressure
of the second seal ed space portion can be changed by
a second pressure_ adjustnent nechanism. and the first
anfef gRP LaghistheradrebPranh e R 89t hdSs tishider Wikt Chpks the
poP?EhEHPnﬂegﬁﬁ%é%%¥§f%€gt5oaﬁkabﬁ%5oﬂmﬁﬂéﬁﬂb thes 6.
stopper is a piezoelectric device. 7. A polishing
apparatus used for polishing a surface of a work at

| east, co i,sing: a polishing pad attached .onto
5. Lur PR ADP el LANGHE SRR RNt RPNy " HeCRafism™ for
coRpBYEEERT a2 ROIdhi NG ageptct Onhe RAlItshidy patiedB the

and a polishing head for holding the work, which is
pot hehipel hehidhdpdmbacat corei pglishanyg ove it Aihes 1

to 6 T | i, shi a ccorgi . |
cobBrnti SBhe 4 dBte A AT oy berrHEnS st sane Detuan @
seddied pelyshi r@ heathdrodymandahhempokinstrieig pate wi i hout

contact; the first height adjustpnent nechani sm. and
heiglt %@@Bﬁ&mﬁfé’itgﬁfte%{b?rbﬁ‘ﬁeﬁ%‘] HeERaRi $M° Wt ei ! the
ne{diStaipebehbadiustyent; aeshapksanadicust $udHROSI£i oA

In a height direction of the md plate and the rubber
acdotaingctor diheg dtic ttarecali st neenbehee @9 Lilsd i iRty

d .b th I ishi t .
oo PO B0, 5,0 T 0 L GELR BN an
t hel0§ &i5d 5d ah e POSItt iaer ustreehei gbthdht eat ao] usft ¢ ke space

bet ween the polishing pad and the guide rin
PO i Hy ﬁohﬁﬁéhtdidslt%er&fel%t%e‘ﬁhghépﬁ&ei Q%tﬁ“’ge%atahe

po100dy; @5d, 5 §e 1 nRolchghifg fad- deg egted rBy nhhe csaksor . 29
distance between the polishing head body and the
polishing pad detected by the sensor.
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