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
filmand a polishing apparatus having it. BACKGROUND

ART [0002] In recent years 0o a high integration
of seniconductor devi @gngcggﬁgﬁd for flatness of a
sem conductor silicon wafer used for it becones nore
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sem conductor chip. [00031 The flnal shape of a
silicon wafer depends on a mrror polishing process
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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
pol i shing pad 82 fromthe polishing agent supply
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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.
Tn 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 manner that a concave portion
of a md plate 102a provided with the concave portion
paepPsed| Hoert R irRess &l HPRAFIUNY i SdfpPPed 6 a

péj:{ﬁltxef‘gfl SO 8PAE S £ R WAL A3A ity Wigh thef it Skness.

pressure adjustnment mechanism 105a so that a wafer W
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the elastic film 106a, through a second pressure
adjustment mechanism 108a so that the mid plate 102a can

be pressured. An annular guide ring 10%9a 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 pad'with being
supplied a fluid to a third sealed space portion 1llc,
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
beconmes hi gh under the influence of the tension,
[@@@@éure applied on the outer peripheral portion of
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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

the polishing pad so that the outer

directly press
10(c) 1is

peripheral sag is suppressed as shown in Fig.

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
t he polishing head in which an occurrence of a
Dmﬁmﬁje}%cﬁl\lvwl\bs a scratch, on a surface of the
i IS suppressed as nmuch as possible and the work
be uniformy and stably polished to the outer
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vertically splitting in
plate; and an annular guide 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
O-ring end portion of the rubber film between the
split md plate. 5 [0010] In this nmanner, the rubber
filmis formed in a boot shape, which is a hollow

di sk-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 adjustnent nmechanismfor adjusting a
position in a height direction of the md plate wth
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to perform uniformly polishing the work after processing.
[0012]

Moreover, it is preferable that the polishing head
body is 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 nechanism (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
performthe polishing of the work wi thout a decrease
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mechanism use a ball screw.

In this manner, the first and the second height

a

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
and the first height adjustnment nmechanismis the
stopper. In this manner, when the md plate and the
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fil mdathss sponsral FMreanduitteratieaftyPPed) t8t28d so
plbateibe: shangwfcd N PW ahiRaidera tHROIstophetarahe
optionally and automatical |y adjusted fron1sa% to
be | geangsr mhemmmmel%ﬁpwéoé’%@@erf Patfygnt of
c 00! - shed, 4:0016)a MYL QR iorNa PIBSE Rlu tiohe@Atkan y
provides a polishing apparatus used for polishing a
adigsted o 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
providing 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 polishing head
according to the present invention, the work can be
pol i $frerkonietrh aﬁpuwl@geéeaﬁbﬁérﬁhﬁélFéﬁlﬁﬁlFé%Hn%ver

ap haeszai\.[\ﬁ)g K %;ﬁ@&t agkrgeangyrgffo@ 1% i0eh Wherwheke

ace In particular in the outer
beeweahetrlad pglorshiorny HeB0l Pody Rimdedver poilt shdng pad

ref erabl e that t.he shi a [ 0
o DRSS Pt A i P A Aeddn AR iR PBER RS 8

ar}’ftﬂiaid'tlé)ﬁﬂ@/c@‘l’td Hehegk;tolaos_yhxsrtglﬁplatd mewihialdism, centdaghatt Rbe
Irs e ghanl sm tne ofa) :
et G AT RN I S A SHaE Fha PPrEston i
a Lt%:g;mt 3£h111£§‘dﬂmﬁi ﬁmdrfﬁal’]mﬁm adptst snad posi ritbheknfidm
ei i rection of the plat and th b I
Mhd'S Qs BoaBibe t Ene par ehEnEeatg

bd&¥h@ﬁﬁ“¥ﬁéﬂpdmﬂ5HﬂMgn@amadedebeeﬁeﬁybyhbheesensoanand
t he second height g chan sn1adg%sts a

thfpsIGY ieL9 elaéiﬁ'tuls&f“leg‘gt f“8 81 fhe 2SP5EE et ween
pddiec i diplirshi Mm@ iRAd @ﬁdebheogUbﬁethengpaceobdtngenothae

di stance between t he pqlishing head
PP S hPIshddettbst 8416¢ Fh&gs§§g8f é ? nanner

d e ddh e dletin m@ﬂeglgbbla@huat;rraahd neapaansntnaat
adjusts the position in a height direction of the md

P%ﬂ%ﬁh&%ﬁuﬁa@h@eFﬁﬁﬁéﬁ PY| FPGcE6F8PRg  to the di stance
betwegnthhe RhHhEH] NGhbgachdHolyranchéhght 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 measured by the sensor is conprised, the
pol i shing can be performed 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 adjustment mechani smthat adjusts a height of
the polishing head body according to the distance
bet ween the polishing head body and the polishing pad
i SEpsHfetndy dding ertsorgol tdte rep dee hatageeid inge tO %he

polishin d. and th ide ri
pERRe T hel BB HE ol Rt b Tore TEEay herd o o

a@ﬁwg:s@w ihenpm&ns hi»m]gisjﬁdrtd'ldomf lovieizt Hdwet woakd&er ease

in polishing rate and a deteriorati f I

M Rt bt k2 St Ftacet 2 RO A &1 Al r?e% augvf%fé%v\ﬁgt?tﬁe

wdek i SR pgrof cdher Wor kehel (ot rpeefrdpinect als ipeg tihe -
polishing head according to the present invention,
the work can be polished wwth applying a uniform

B SHESER T PRCONOVEF drXvIMEK to maintain a high
fl at ness over the whole surface of the work in

[P¥3icular in the outer peripheral portion. BRIEF
DESCRI;RTI QN3 GF sDRAWENGS 10938} ibhgl iks® ahsehegedic
sectional view showing a_first enbodi nent of tge

£300 G stibRARRE RiCHA RPWSNING AsAes &FCOrVEAL F8n e

pg%é%néziﬁhéhéﬁngnatlc_septional view showing a second
enbodi ment of the polishing head according to.the
pr esdig.i Avékt PoAChERgLig é?@té@ﬁ%ﬁaY?vaggﬁgl%%dﬁﬁng

sdedinp i ér%;k?(?ﬁlmer{telo%t i10fs hid 1ketiwee Reblie aweblcdangd thethe
rubber filmin the polishing head according to the
pyErsegeht 1 varditanon;

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 showing 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
Exanple; Fig. 7 is a chart show ng polishing stock
Egrmvﬂ%,_ dusaE)r(i@ualt | Srhafat e seortd palli stiew ishoFtagpke,
nparative a e .1, rative Exapple 2-
cE3Rpararive EﬁaggPélﬁﬁiibggg?g%l? %9%@?ena?ig and
ggrisgth_{%t [ Pdfbviﬁlf\é s&m*l{:@ngn seexdrplad ofiesv shoeghegsi de
( ing apparatus; Fig. 9.is schenmati ¢ ,sect.iona
appEReshBHARY SnofeiaﬁﬁPgeﬁ?l%n%ﬁﬂﬁ%gf%%hﬁﬁ ?ﬁﬁ%@ﬂﬂ ng
head; pid. A @ & i scresoheaidd isetili arah shewing
showi ng” an exanple of a conventional polishin he%p'
aRpghe10pxpEPAese ReABEPBYEREL Pofal Pt b Js%%%‘er?g‘g and™

anot hey . exagl! & Of sianmant istali el shiowg sheadng

Fig. 10C is a schematic sectional view show ng, anot her
aerbhpkeestmple opdent FoREEN pbPTahi Pyl Hekdd grf‘oa%-m g.

| is a schematic sectional view showi ng another
exanpl e of a conventional polishing head. BEST MODES
BEGR KHARRY| ROR CLARFHENE NVENTTIEN {‘\‘)@%@T.ll%r einafter, the
RSNt invention will be explained nore
[ Fe . . .
pec |cqlly. As descri bed above, particularly in the
case Hereinafirde ofthee suifiseatddaventdion @ddlwkfer, a

eg%g%%éeéﬁéggém§?%%ﬁ¥125f1§jatness and of a surface
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. In 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
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scratch, a defect or the like are required. In the
case of the polishing head by rubber chuck nethod,
nmore high flatness pol i shing can be perfornmed in
conmparison 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
occurs, in particular on the outer peripheral portion
taﬁtthepmmmkhlh@r&@eet ifonot heuf Hig perel vf SYURRYIRA g

he ou I d
th6I '8h n@ugg %Er\% ﬁg?hgg?é%lgfgﬂelf ?\rglgr(?gsg&artrhaenged

pemﬁghdﬁgtb@dmoakdhbhdsng flaceeane piespol hehippliats Ag

pad near .the outer heral nporit k
caHF?ﬁgaFﬂe 3] %h?ng%%} <90 r éﬁ%&ﬁi‘igﬁ?%gfr t he

cOHHEEL R8T ERPEF hesBY aﬁdsap@mﬁs&edom51@rqmﬂﬁﬁxto solve
However, there occurs a roble SCI

tﬁ@nEFa?%ﬁm%na?%et%nPﬁogb ?a%ep% l?%e P Iuenéi of a
pé@iﬁhgﬂgﬁsﬁﬁsfa@mﬁi thewhike trenvdhle cat adendrighilng and
12 ghat pol i shing agent is not sufficiently supplied
fiatlyneohwwrR®Surface since the retainer ring presses
(bhg1)polishing pad, and thus a decrease in polishing

rate is caused and the like. The prese inv r
have R ohdi®Sted -exper |pri;é3rﬁe§’taﬁd1vt?>{’aﬁﬂrr?a?°&‘?& Eﬂ %dzpe

gﬁb§§1lnv<gfo EILS %Pbileﬂslfm&jstﬂoalh&ﬂi.deha pol i shing head
I ng apparatus in ich the k b
hi ghl§n theardopvgsitioned. qUgshings heade §§D{a rflﬁgere

cﬂ£8§%ﬁétﬁ&ae%§r§15w%thﬁé the(apr Otl;l{é%racﬁfcaarqorl or
is as follows. In the conventlonal oI| hi.ng %?ﬁg

p@ftaom ubbeproekirk Rt i Rifvh 1"6kea)
f%ﬁgcf%@%ef&fgf&magd PP Ve Lesh &P atﬂnetﬁe' dagzelrmrﬁ; A and
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 becomes high under the
i nfluence of the tension near the rubber film holding
end portion, pressure applied to the outer periphera
portion of the work Wbecones high, and thereby the
cQptetinpatsphed aéxsajnacton s. AT he neshbel, | PhedRiasartie

osi tion f t he hol dj [t
i BORDEBRS OfStAEeFShoenTs Tig | Sl FPLEDEE SURE in 2

b¥btt endpey eﬁﬁﬁdmﬁssajrleobiow hei okrt graperiiphes dihe upper

portion, so t h I '
pBapbPRot Bt ShohtPrL S E g HbCH e phhilS phat o

pbOVRY8h . whbEe PEIRS eRtibh W eft m SJ.S frosindl bhathe hradslpel@e:

in acircuit direction oes t.ahi | d
ipnfiakaeklHiPYStt LOReR t w%@ﬁ??%%gﬁﬁyg% C%Ber

tfllﬁl/%?@ég' ﬂﬁlr@nﬁs Q@efldl Oy dt{t@%ng.ﬂd Tiuste tvhetkprcmraas_Lng
entors nave Keen conduct e 1
apxahfeaaf ofponacty p%%vmefn e nb]r sgglﬂfxé)e“ es ralllr}]:)%er

n ors

fﬂ% CQy%l@thJ@tpéélﬁlm@hej fd i ﬁm@mlpbﬁlobo@xf
ch is a holl ow di sk-shape mhere %fﬁﬁias

tlp@rlp%h $1@amn@tb1m chi ¢ | {heysi

s P?&%éPnfy\ﬂf?fP {hes rebbalg fs!ﬂal(;}ié S:Lthh_{Heby ﬁd‘lfsuppd:ess
ate is distantly positioned fromthe mprk hol iqg
alpoﬂitm tendieon RRFLF 9IS e FURPShe it ) &?‘@ a

mrwr&'eﬁ df?%&ﬂgb ALdres ofe cpBEEd bﬁtémeemet herk d

ate an rubber filmas nmuch as possihle by
wimwhgm@eeaeﬁwq)m%ﬁ%?s qthe o drukligip dd the

%% ﬁé JFgf oféﬁéﬁr5¥jﬂﬁéfﬁbrﬁ5'ﬂHH%ﬁbjlﬂﬂﬂnblm@tO

e I n order to Suppress an extra tension
tlg@r:er@ﬁeeret |erteh‘etJrQJbHe?r FaiEhedd Ahat 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 1lZ2a and 12b having an
annular groove provided for holding the O-ring portion.
The rubber film 13 touches the mid plate only at the
porﬁion 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
expl ai ned specifically referring to the attached

figures. However, the present invention is not
whenet edboheemt H2CF| @nd 12 shigis £249 rat EifoddameRt ot

Bhsop{?&ks%qg fieady i 901 L9 410, 1R RR8eNt the

nventr on e po ead 10 conprises a boot

appapsdrnatlbb}erdhd:mdﬁm@ ubbetre ¥34 Mnchadhgodsliegd the
ortlo fo Q- r

g %npd{rg%?ltﬂ% s f:L d shaRgre Poa iQnfiinkg

%??lon o n of rubber film1l3 i s
h@@ﬁdb?@{plhcmavmpdmﬁvﬁ%?nqduﬁtnngﬁux@ maffeeyagnyéard
md plate a.an avin ar, g50
aph S R (6F T v e O Rl s e otina Busiae
p%iﬂhﬂﬁ%t@t@d‘ﬁs tihe adrchpieat alamlgy tdte towgerppetiiphery
ere the ri 0 e end rtlo [ '
OB TR eteSa i | Sheoinif Sinehiy BocollistPRy kikn the
pﬁ%ﬁ%&?hémﬁé%?lmbéw?la Eudlﬂlaseshaalaad t2bai Aissht e
ere a bottom face an th b
s¢3}ed SRR Rt ’t‘Hh 7SR t er% errgg\}g?\ :e[tghe
t IR s e r SH e b uHed aQijaisﬁtmeﬁ amtmaausmolldi pgd
t he rgbber film13 2{ ehnchln ed_to the
theFT i T HERRE hddy ™ & dﬁﬁﬁ@'&agﬁgné 8PPUt Gr §°%Fhe
t ANVHY aFaclgW e dmagnkd Wk Il di ng an edge of the work

Wduring polishing process is arranged along the
Flr periphery of the work W The guide ring 19 is
connget-edvekt hithes pekishbng brad bﬁdypoﬁnémim@ head
supplied to a first sealed spage por%h sgahg
ispiuged pe thy g 9hding fgcklng fl m to e work

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 blate 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
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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
structure in which the fixed end portion of the
cdnbherodidinel® is arranged at a position distantly

positioned fromthe hol di
decr§§§'ﬁ&rﬁﬁrﬁreQ%BFgéghggcgggé%§geﬁgg?hgﬁemPé ?yﬂé@d

malddy i dand Hha iikdblier drevantddas imeeh tas rp@ggnbre
enabl e suppr.essi ng generati on gh]an extra ggéup ence

rigegs b ol diky Hh&GubEA £ i FREIZTBYSt hd  nd

o 28 ahhdedb oraitthd h.%@:b)édrff@cmdenca;@ bappcnlelsshed
with applying a unlforn1pollsh|gggload Qver thg mork

MageqeeTy rtdsuinol itshd no e G R BEEorEs “BAS™
adiiLha ??)tlf il atiRRs T a@RN ike nléQpTcaQ‘é%bl tshacmOhe

surface he work in conparison_wth %
paddrafeiitd Gregnt Gﬁ|3§ﬁﬁ%§1@@5&YaﬁGpPHéeﬁoF? REWHPEE an
s ence of rise or sag is suppressed even on the
outer periphery 15 can be obtai ned. Furthernore,
Hgéﬁﬁratlon of dust fromthe retainer naterial and the
likegs ppeyqphgda SlsQESn&h&nBS&ﬁhélﬁf of | gl amlliﬁemg
I|ke i'$ "'not ~used. ~Ther ef ore, an occurrence
hescr atatprghinghgonshie SUEFSHE ééﬁeB§l§BpprB§§e’ﬂ°llShlng
%%g%ﬁyeﬁﬁuc%e 1ROlyi; HH-NG nhegd heeareS cQAGHE AgWhEER RO
ecredse Iin polishing rate i s not caused since the
aspaihicsini g dgent li.s isutchreirésery ssuppritedhto™t AePwdFR

22a and 22b are not connected with the polishing head

S

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
annulatr 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 hei ght adjustnent nmechani sm
26, and thereby a position of the rubber film23 can
h@@gﬁ@fbECahéyrﬁbﬁ@gefthKﬁfxndﬂtotﬁh§;mﬂd stieng §eadb20

d t th |i shi
63HABERed T TER PRSP g0 46 g 005 T of “haT Bt g

pbgﬁléﬁQSfoihéhﬁoﬂ@r&aﬂwbéhﬁhanyqnﬂbxﬂusqygpm@@ess and

th the second heig ust nt_ nechani d
lﬂﬁélﬂléﬁﬁjeaof)o%?%f@he?% o%éi & d&5%1Y oft%?hélgl?gg

fEEHg 28, £k be Merdd ole! Eas&%&ngadt Therposktiiog of

uide ring 29 can be adjusted in s ch a_ma
cphd@taoépa%eckﬁ%gﬁﬂﬂﬁqqﬂ¥ ﬁﬂﬂlgﬂﬂﬁif Bgﬁhaﬁ&aphegﬁgfée

pBEQSh&ﬁﬂv"(H‘éé‘ G ' W Hpedd to ik tdfe acrk akness of

e wor [0027] In this manner, when the mechani sm

p@bhe8$1n@tm0¢ﬁnﬁﬂ&f%m?ustnent nechanlsn) in which the
[pb plate is separated fromthe polishing head body
o

e capabl e of adjustin the hei ht of g
plat@kNSKD%ﬁVIG@Gn-ﬁﬁé mEG éﬂéﬁt(B et AECPH b%?l??Fn1

ngméﬁktﬁ@%¢?ﬂhé&ﬁ“f%fﬂyaﬂﬁ%tﬁﬁﬁ uHete iQue bE thes

|
p essure to t out'er peri pheral ortion of the. 8f

poansben@ﬁa&g;édowfusiaﬁ@kméh%fq &ivg dei prRad
éhe Séé‘? %ﬁ? =8 t‘!tnaeg MBREN nd iJaA afdr ther gulltjebe(iﬁlg‘e
hat a processin

astle g _condition is changed
cag Cloe dkemt t@ndt@nmrapdsﬁéx@ge@éf(}rtecan 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 is

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 nake the work after
processing nore uniform [0028] Mreover, when the
mechani sm (the second hei ght adjustnment mechani sm
for adjusting the height of the polishing head body,
namely 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
is nore stably held to performthe polishing of the
peefElrmetinout a decrease in polishing rate and a
[detsaloration of quality of the work surface.

BaP ernmore, when the space between the polishing pad
and theg gud dehdw Ng stsatraioft aibredvowikt aind §heamgeber 25

-.45 % of a thickness, of the wor a decrease i
fhé@!§ﬁ!ﬂﬁe?aFBec%ﬁ§éﬁ?°%y°%.g%%r%%dgﬂfﬂ%§ﬂggﬁicg%nﬁﬁg'
(R9! 58BIBYaageat e OLE UH Bch Wit ddel sipac e thethwedre ttiem

polishing pad and the guide ring is t | ] .
fareveht Eg? SRRPEE Ehhmg% preVeH e%g“ﬁ%ga?s f‘hr% \%%3%%%
e PR i o 100251 1 h add t1 o a5 deser bed
00 bi g. it '
showgea EhRtHalln i ey t*&%rP‘?r;seiaUs%BI‘?o }t*}aﬁie‘d‘*%ls"%grlt Hin

3hei ght cpdi-digt PRAL pELhanismMshane thetseeond haiight the

adlustnent mechani sm Use of_ the ball screw for th
phelghen aef LsherertbbeRchalt st bl aelsseégs%}‘aa{hd‘%r ohs

sRLEGI 58 Adjusipent @nch dlerehyi diye dF Phepreib@iromiln
and st abl e"polishing can be 17 perforned. .Q03 .
3Fi g5 Bowemnda shatkeolfor He Gford diitf Hﬁ’g’%’e&bbf[égm Pl
s§§ox\6]f§] {5@@3@@&'{6 o Ofpddie fatbeyr fuHdMos ke hanged.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
film 33 is |lowered, the bottomface of the rubber
thil PuBBet Sfibh r Mgk ycordissedd ¢heheshsask ofaddeot orkel
wor k VVand t he é}Pe face ofrfgg% rubber film33 is
beherat RAL 5P HRGY S 3 (3% ESe’ the pressure applied
(b@3bhe outer peripheral portlon of the work W becones

hi gh under the infl tiff t
Fi Imei tnerany X P00 Srogarroho 3F B0Ft Ponof the

n¥RY kaeé&@fné Of dBche i |;51ré5§@"1t5 hiapeen thireov Ehe aslshbmg
in Fi (c), when the_ position of, &ﬂe rub l%gln133
headr § sé@ a%l??éaénplr%f?%tl?‘%ﬁpsoflntﬁq i&hfel portnl on of

véP{?lébe&év{Aé MeShabeseres drhge iand iionf I2atL|sono®f ushé
outer peripheral portion of the rubber fil fllm

abecomgn%rﬁa@# adHestinesthe deight &F 8 F&d e

er 'ﬂgber a RArddon Bf itheonweckeW heeamesel pwlamilng
hereby the outer peripheral portlon of mork

heedfopded } itttk ndpe. e To03n TAd™ddcr | BEa 888%
h%\?cg tc’h%ﬁ’]q.l ndite U n 1 AeTdPyRlaBestdiony efreksbaraonk
an Contr

olled to be forned in _an of | at ,, ,sag

thadsedord strmebSRARM PG Lahd G FslS fre ™ dober
pI {%‘ BPa, {}F{N‘-’JPJ étfllbx?QPﬁTPa%ae&sﬂeelpotm@mml@ehsbape
he wor can nodi fied into flat shape

b@@y ust | repudws g TP DITELEA HEAUSHE TS B3 §e 42a,
4%??”&“ Qgegt&rt% Ses & shene £f dhe MaredV baf aaeipobhshing
stoppe£ 50 éttached 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 nent 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 nechani 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
elastic film47. The second height adjustnent

mec hani stoh &8, fa)rpmmisheqrg:lme?beéur@ éfs uske 3&cHRE

al ed tion 46 28
sERBPEF actiich i AP P 86 DS e Rl =10

thedseepptheipr e]ssmged Soy téepl yheg el o d 42a,  42b
.and the ruhbe m 43 are rais ddjtiqn,. t
l%?%ﬁB@FaEBQ ﬁgﬁh%%l?%tt%e po?lshdﬂkﬁﬁgé rﬁ%SHKEéﬁﬁgfg
£ihe bghobé @ﬁtbrh@tm:ailpj' ad & u Soed erpient lopt itdral
position of the rubber film43 is adjusted. This
PpghhtoRBnabl es adjusting the height of the rubber film
by sitWladdi tstdrlC twed. t[h@O%&]o;ip%:rt Hiss foanadr wvitheani d
pl ate_can be rai sed and | owe conn tlngé%%% i, d
PpraRel ot £ endRiFhg 2 HEP KT b l? TR Wi P

vl dishé Noe heage bodly & hronghriticer eﬁﬂSrt icarf |b|em and by
adjustlng the pressure of the seco seal.ed space

aperRd bhcabhy et i 1 Hed Hed MY PPt r&‘%sdﬁl‘”‘t he
Tl’?éﬁéféfef | e aduh fde POl mm@eﬁgﬁﬁlhﬂié)tall\@fo&mim can

p03|t|on in a height, dlrectlon of t

b%a@ptw@d}m% HYE AR Tit3 ! {} 5e tsﬁ‘g A
r:?gé)pi’@éor@{ﬁé‘clt@dtﬁ@ I dObf St‘ﬂlé‘gwdihﬂadoebﬂﬁbé Asl isshing,

resul th i ght of the rubber f|In1c

arccbrﬁh@rqa@d Wavcsnl?rma@ Reedtrf shha qlo0 34 lfgled

[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 poiishing 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 make a

t hi ckness of the stopper variable, the height of the
1§ kbbesn fihé ne st Deed aabbormttitealdol iadjirst et $2an The

opti onal position. . Theref t.h .
sgr@pz@h%’.} atonhdt t}reothg%lbrfne%seuorgeg einotng ﬁs{}aacg:ﬁs d%f JiRg 2Akeko
t AUt 9PBI sicAh d Ypadj 315t ed dHiamrsag taf tliseddodigiongats

t he shape of the work befaqre | 'ishi d
a0fen BE R HTP G rigre 1T TR Ao 0035 Fig. 5
rSHOYE &P exarm € &f i Pol isdHing apper diust dedghdi ng

to the present invention. Th | i shj .
a@dpaprneris BeEhaH B Y iWe%A%o%‘%Psﬂolwg‘gelﬁg%p%Ldﬁ%%b“gét

n 2hisidhtaghed, a polishing agent supply mechani sm 54

or supplying a polishing agent 56, the [ i shi
head % @@@GﬁdpﬁgOﬁbtﬁﬁerﬁpg§énﬁlﬁﬁv€ﬁpiBEoﬁéguéﬁgﬁmto

ah o ‘&%nurﬁ i lddk& rdihd Rics dmRNRETickieen tife ther k
I's polished using the polishing apparatus onp%ising
wehle Poid iy frddehintdad mf & (e Mé‘rn?‘elg t
a%i&%%%ééghwééﬁ%ﬁ%gﬂf5%%1 RS reBkirShed eWwpblBiapphybBgthe
ni T orm polishing l'oad over the work to maintain.a
ghidsh Fimg rmegs by erine anesIvs lou e test tené@wePk I PR
a4 SHIAS il WIS -OULEr AN &l arhGt it0iou@036
pé%ﬁ% %r}££11engﬁ 1%%%§hren€ﬁgﬁsenséi 57 forouggtec%ing
secohd thamiceh hetdieet nang G iSd vead 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.

(00371
Hereinafter, the present invention is explained in
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the polishing pad wi thout contact using |easer and the
20 li ke can be conprised above the polishing pad 52.
The sensor 57 for a length measurenment 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 adjustment nmechani sm 58 and the second
hei ght adjustnment mechani sm 59. The position of the
delj:bﬁsrd_afdddnd(iaﬁ behadpmstled pod GAMBRER ALV PosTHR b -
according,to the thick . . he
ot g 58 S 2°By LASCRLEar Bei She o o mant =S
(Fggm@nESWISS._Nb{eover, the position of the guide
ing can be sipultaneoysly adjust i um
positﬁﬁnsg9w?hénv%+?lc 1 %%%f%ﬁ§ﬂggﬁgﬁigﬁ$?ﬁ%%ggh t he
t$9¢uM@ sheiogh3 adj uatiment ooeehadismes8r ¢H 2HP Juheifes

when the first height adjustment. hanj

CRIPESESCh i Bﬁitgf t?hgl’@d% 8%%%5%‘2%%” %‘%ZE i
dibarageardhagihg bhendeRhasseobet ween atineigut i shihg
head body and the poli shing gad det ect ed bg the ;
mgeaser ans Opevi deanetRE Rbrk %aﬁogéoﬁof?% et too - ™™
JRdH Xhkhenahppetaeaot di ngriedt be shapegoshdpe (wor k

before polishing. As a result, the surface fl at
dimeksrk 0OdaR BB) rdedbaPeer ehr AR ShUNRR | Ogn gizsizznégg

Dei Obhe agh Yek MENG g NESVAN SR tade Adj Ltsiest dihe heioghtuof
the-polishing head bod% according to the gi tange

wbet wesANERE BBl AsREAGPAGEY %dgrh%n’d“‘?‘ﬁ%rp H’S%hi ng pad

mQQFSﬁagﬂ G¥ihgeasﬁﬂ§9rsc£9ﬁ epacesbet xeen tdetical
polishing pad and the guide ring can be kqpt const ant

mandngheeebynisheofioFRe cAPRR: stabfy> Rl & t 0 ?mﬁ%%é%n
r&H?ﬁpO!lShlng of the work without a decrease in
poFishing rate and a deterioration of quality of the

[@OBRIsurface.

Silicon single crystal wafers having a diameter of

300 mm and a thickness of 775 pm 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

The space between guide ring and

The height of the

_time was 80 seconds.

polishing pad was adjusted to 250 pm.
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[00371 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 pi nching the boot shaped rubber film having a
thickness of 1 nm a height of 6.5 nmmand an outer
rdbapet €1 1of wahesebt abnfiveecofdBoionmm ¢h ~ Wi he

e ortpon is fo in ' hape L gt &4t Qhe
OZTgWE?'a d?%hﬁféfégfg?he+§%%bE%F?Yon ﬂgﬂiégg mnlqahe
bgdkdEatengf haké ngoak wased mhaneterbatiYEOsHiiamsend a
arranged in eri phery of the.rub [ T
dﬁﬁ@ﬁﬁ%?@n%ﬁs?ﬂgcé gg?l¥%%?%ﬂ/§%£Md€§% %éé%?i&i%:%%ﬁy

- BN BPeMBshRMSEN Afntibe e ro fidmaran g rofcasise cduitdie

ring. [0038) Silicon single crystal_waf ving a
sHFhaEEePT of e@ﬂﬁrth%ﬁdp%r?%?ﬁ éﬁ?%ﬁcéii?ﬂ$as t he
(woskjwere polished using the polishing apparatus
conprising the  polishing head described abqve_a
fol | Wee Bl iR irly b oo it THEISAT it GoRLa"e
ofl PALCLSFY SH& i YREQT a Yagbo e igdls pEvatRIytqubl iT ng on
its both faces in advance and . it edﬁgv?ortﬂpni%@§
palsshped | sheek 2¢Revat nks (RRtPinedhIRY MRATY A Hi‘anet er
£ R c BROs M Mash &I Sl k APEF SrdiSatad a Ofer Wase Useldi sAsirtdhen
polishing pad. At the polishing, an alkali solution
a cHRY EPMi FRC L edky dal MR ¥ WHE e PHLTHE Dol i shi ng

cABEMh s e ARKL N6o r PO Shi N heachewi dler dritee talde iwerze
rotated at 31 rpm and 29 rpm respectively. %1
phoré siltly a4 O%I)Qa‘qrm%%smwurement 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. In 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 adj ustment nmechani smwas 20 kPa. The
polishing .tinme 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
was 0 nmas a basis position and a direction in which
béheormébeinfiise vaisapeparated away fromthe work was
ah if The polishing process of the surface of the
[aB? k! was performed respectively. [0039] The polishing

(Sbmskra ey atxahispersi on in a plane of the work

I shed luated Th | | h k
ooV 6 T By Feadir (15 CAST-ER REnchs BpPFnd

w%@r$e9§$£MéﬁfﬂHhﬁﬁtﬁHetﬂﬁﬂiﬂﬂiﬁﬂﬂdﬁpanatusIdgmgm131ng
excluding 2 mm w dt h |nthe oute;r:]g nferer&%%k
t‘b%ri?‘i’bhs%%“% Fead ngs VYT dted’® fyﬁs pI ané Wit h

héuéiﬁ@ é%éﬁﬁﬁﬂﬁfﬁgﬁ“w1ﬂHHﬂHHﬁﬂﬁldﬂNiﬂng ﬂmablng a
|fference in the thickness of the vvork [ag %evr
PEEERARTY the PRISHiIThd Fock rehdtid® Sl Hegpr

a thea o &s '&115&06’!@ alj'%l‘_laged &d &H&Ikﬁildlh@ pd_IaS:te&B(be that
fromlts center mMmto 148 mm Fl(,f%

a chrakt  rrrhi 4y 2;90I‘$Psﬁh|1rr°g aRRIded difovare |but| on of
the work polished in Exanple. In the condition of the
basis height of 0O nm the work was flatly polished to

[@He2out er peripheral portion. The result was good.

d g8, 16onfinmed that the polishing stock
rer%é%?e{lo‘? the out er portlon t han about 140 nm froip

the &bst ecldbhing woPkecRaR§e8hEuBUEE2ERaRGetRF YHE

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.

{00431

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 teo 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 nm 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. [0041]
(Conparative Exanple 1) The polishing process of the
sur f dce eofp kdiamaghaibope wahepsiofrdy pPed 1§8pAgPYhesing the

 shing or at sl Li-Shi .
D e R e P e Dt e
opt@ﬁ!gediphehalrmp{ﬂﬁqn>riﬂhyinﬁswléeWPﬁhépydas shown
in Fig. a t aml e r
E;;;é?lﬁi%&ﬁi?%%:?%S%%ggﬁbﬁﬁ%%ggéﬁafg ggk?%giiégeunit
E 1efl apé ki stpipld ek dak ttemowalk Ahnelopgijspersed
. (Conparatiyv anple 2-1) Th i.shi h
1éu?2£§%n%fofh€%ﬁggﬁgiﬁgﬁiﬁ%% &gﬁégﬁgi?%ﬁﬂ%ﬁgﬁgﬁfﬁgﬁ%ng
r&fpPed Bt S Clodsitsd mpetiehquot ishitnigprhéadaime ifsirge -t h
~ holding end portion of the rugbﬁﬁyi LoLkg.n h e—
wor k 1o PfiHg 198t 6n &g CEREWY iﬁofi‘ﬁ’a. g%?%) IEQE““{’ €2
1,2 @H@urf a?ilﬁ%]?yfhﬁqe arlT'kaa& e2)d 'Iél‘tfe e icghiniggpeode e réfi onhe
wor, erfar Si ng i shi
oL et iy R BT LA IR 0
sﬂ;i:?fdné&{ D nt‘HB;lmJ]ICbHBI‘qr friajngijng tiha tp o=iilgihbo rbbodthbe came
hol di ng poin of, the rubber film against .
h it 50 S BeRpE R °on a‘%%ﬁnpe[‘%ﬁﬁfa%hé’“m“
o PUHS Rid¥k Bdhdemivyal aficstunebldldrhisigssawak 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
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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
mmstate is also shown in Fig. 7. 24 As expl ai ned
above, the work polished by using the polishing head
p@ﬁlgﬁaﬁplEe&ﬂSb&ﬁgIégn;hﬁ|dﬂﬁ£bﬁ$ﬁt¢x¢eRﬁn4ﬂQU1rements

perlpheral tlon resul t was; dhe ot her
draRdLPPA H‘Ie %\’S@s drative llég&é}gﬁloqq, SPhe

aB?EbEBhQQeﬁypcgo¥e@i%f@lé%nelyldlﬁpersed ina pIanF
of the work an urther the JPald shin renova
of t hE PR dﬂﬁ%fkﬁ 5PECoR Thed's Oﬁg%ggng

aQEQkEtQB isméheacasersdt KGorpat atd wndoxdnpire i F1g-t Be
rubber filmwas held at the o en| g%dportlonofoghe

ThRepredhehied pdPREHHC G THe R Tt &
%Ehgflﬂﬁashgidé hecEspBalg fid NBHE ﬂmem'lgi”m‘di@@d
ecane “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
not restricted to the enbodi nents shown in Figs. 1,
c2ApIfSs The shape and the like of the 25 polishing head

~ body can be desi gned except requirenents described in
claims of the present invention as appropriately, for
1exan epo FisH ey rmowee) Havenigeattudeast:t he pol i shing
apparatus is not .also yr.estric e shown in Fig.
5. THe RRICHINY Hparat l?sldcgnﬁgc%ﬁp??se a plurality
of the rydshiing. heads b@Ctmredmmgl pdathe phesswpber

t 26 CLAIMS 1. A h o
£ ROV aRL appR o AT eI Y0 IR OB 2 GoBer

fBbE”bB%kﬂobyofh@h@1@1@|§&éte{ludeJbber f|In1cover|ng
at least a |lower face ortlon agd a, S|de e gep réfon
of t " AYHadt FUigied &ﬁgaHEGWé SGuitle®r PRGBr ov ded

thd aubsElpPheIN of athMéﬁﬂﬂﬁﬁtﬁddrﬁﬁﬂaEpdhmmﬂlnpoheﬁdn
of a polishing head body, the polishing head in which

beH¥re exists a first sealed space portion surrounded
by the,digd R Andaldan wubbar thekm eaiptessuf erof

the first seal ed 'space portion can be c d a
sepled PPRES PR BHMSTHETRUNIRSE P¥hi 1R ngg%% agédthg

20k 81 1g! 4 O SsdovErof 80 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 tq 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
space at | east throughout a whole surface of the
plodvisih ingc depdr bpdii-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
3spl i Thai dopl st Eng Zheddheapodr Shingt hedkr He chbrof ngta 2
laim1, wherein, .the qi e ls SEPAL mdde
w%&FF&HiEBehggglﬁgﬁég h?%g g%?§sh%n% hea&ﬁ%gg%%?ges a
nfildr ptL alei; ghheadpussheny heedhasism $oF adjeichdedght
position_in a height _diregtion. -o e J.ate with
SRR RGERtePERBERt TP r SF L RO BSTH P H S fidh P
n&hghpolisbtngohead ateopdl hghimy deddnbody witdi hezng

wherei n the _polishing. hea ody s se t.ed m t he
I ARRPERARBE. RaM PO CHHGo HBES Lo i e

aﬁghghhﬁn&diﬁésgﬂﬁ‘ﬂﬁmnﬁ@hﬁifﬂéaﬁx?fmrd'ﬁd;ia,r&té myf & EESEas on
in a ei ght direction t he, pol i shj ng .he , ith
bgtragn FRBepehHRRIRY r%?‘r$t fred n‘fllge p(-fualtdee; qilhne(?gdel?cgﬁ(yﬁl o
rBekghbs adj ust seqt o es heni sxhasd daite avalilst ance of a

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

aWor kend. pdhesiald shidw Sessk dinaprd nd dion & adim @laim 3,
claim3, wherein the first height %%JUSt{“H“an the
wRBERAR| EhF aRHE T hehe Ko rRAHET YT i TR Ah&R s m
s¥SEn@ B&L{nECi®Y s BnedNandehd S i ke ad acdorstiney .t 0
claim 2 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 nmechanism and the first
hei ght adj ustment mechanismis the stopper. 6. The
apdl ashphishead aeadr PngekdEai the Wattter #ibdch g8 the
S%ggggr Igegdpgggs&leﬁ,f § Aeyisk of ARl hicage.
P3 para?%s used for polTshing a surface of a work at
| east conprising: a polishing pad attached. onto a

turn t.abl e;. .a,poli shi n I hami for
B pr ovi M oA A e S SRa g Fo e g

camfr as@ol | shsags beafb f ofetrottdimy a e si@mice Weitykens the
t he ol i shi head_accardi ng, tQ . f ains 1
PeyHLEn n%.hﬁﬁgg%%sY§HV§dggﬁﬁggéf%§§§%5%$§W%§h§% claim7
cERREL SeShe af BEAS Oie Tt det-potimeg ta Hcdeanica/bendeEhe
the poljshing head body and t.he pol.ishi.ng d it hout
SROMRACIe e TS IR g a U e S rana e 4k
hé Dént seePNek heh g hhe @i rtisdrirent j wsch anigemi tikeer éinnat he
first height adjustnent, hani sm adj, ust 0Si:tjon
heioht dbieftien rektihth Wﬁ‘ﬁéﬁrﬂ 5 at's arng%teﬁe%rlti& ber
a%&&ﬂairgggw di,rg@ i&ﬁd}ﬁ;&ﬁ@dmdbﬂtmitdsmngohiesm ng
ea ody and the poli shi a tecte t he
bednsd iR pqw%m%g%ﬁctfﬂd Rt e S%écs gm g
180 USESh @ hdapit | ) ddtreteingfihadiiseciiddnsat the space

bet ween the polishing pad and the guide rin
bR Ora g o Heh Ui Siffe Pt s RET58! PERres hs

p PO Al ghe aRpldrhifig ead 19rf eciced diyigt he seasor. 29
distance between the polishing head body and the
polishing pad detected by the sensor.
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