DESCRI PTI ON  POLI SHI NG HEAD AND POLI SHI NG APPARATUS
TECHNI CAL FI ELD [0001] The present invention rel ates
to a polishing head for holding a work when a surface
of the work is polished and a polishing apparatus
provided with it, and particularly to a polishing
head for holding a work on a rubber filmand a
pol i shi ng appar at us j ith it.  BACKGROUND ART
[0002] As a apparatuggggégggFlsﬁing a surface of a
work such as a silicon wafer, a single-side polishing
apparatus in which the work is polished b& each face
and a RYubFRINGJEEAS PR r?&%%%%@u%@ﬁ #hPeh the
both faces are polished at the sane tine. A genera
singl e-si de polishing apparatus conprises, as shown

TECHNIERAJ. FSEXDr exanple, a turn table 93 onto which a
§o|ishing pad 94 is attached, a polishing agent

[00 &éply mechani sm 96, a polishing head 92 and the

li kenel Breuchea ptdshiog apparatusdb poidsimgghead
performed by holding a work Wby the polishing head

for9onolsiimg \a mpthewheni shisg fagento D5t mt BOrkhésS

ol i shi_ng, pad. 94. fromt .shd S ;
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parpekiughimgy head 9201t espact heeld,feo asldbnpr angottke on a
surface of the work Winto sliding contact mﬁth.%he.
rubBgEi $HiLAY A D00 | HBDATIASPPHA H of SRbRang Lt 1t

work on the polishing 1 head, there is a nmethod of
attaching the work onto a flat disk-shaped plate
BACKGBROUYHD &RTadhesi ve such as a wax

[0002]

As a apparatus for polishing a surface of a work
such as a silicon wafer, a single-side polishing
apparatus in which the work is polished by each face and
a double-side polishing apparatus in which the both
faces are polished at the same time.

A general single-side polishing apparatus
comprises, as shown in Fig. 5, for example, a turn table
93 onto which a polishing pad 94 is attached, a
polishing agent supply mechanism 96, a polishing head 92
and the like. In such a polishing apparatus 91,
polishing is performed by holding a work W by the
polishing head 92, supplying the polishing agent 95 onto
the polishing pad 94 from the polishing agent supply
mechanism 96, and rotating the turn table 93 and the
polishing head 92, respectively, so as to bring the
surface of the work W into sliding contact with the
polishing pad 94.

[0003]
As a method of holding the work on the polishing



and the like. O her than that, particularly as a
hol di ng nmet hod of suppressing rise or sag of the work
on its outer circunference portion and of inproving
flatness of the entire work, there is a so-called
rubber - chuck nmethod in which a work hol ding portion is
made of a rubber film a pressurized fluid such as air
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rubber filmis inflate y a uniformpressure so as to
flgr edsskhehapeld pibde v poldlshaimgaghd s See shagarmssed wax
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~schematically shown in Fig. 4(a) and an enl arged
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film 73 bonded to.the rigid ring 72, i |
i 73 borged Lo the Tigi Lung T2 cand g plote
is ?yﬁédf@ﬁj Dyedhg Bb%d i J2, thderhybler iy Bha avk

emd plate 74. so, an annul ar tenplate 76 is
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mechani sm 77 is provided at the center of the md
exagt® - 74 so that a pressure of the space 75 is
[Od@g]usted by supplying pressurized fluid by the
pressure adjustnment nechanism 77 and the |ike. Also,
pr edsi egamgees, o hotonEhgumatiiom priesshegerhermpdtpl ate
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Fig. 4(a) and an enlarged diagram of a peripheral
portion of the polishing head is shown in Fig. 4(b). An
essential part of a polishing head 71 is a rigid ring 72
made of an annular SUS (stainless steel) and the like, a
rubber film 73 bonded to the rigid ring 72, and a mid
plate 74 joined to the rigid ring 72. A sealed space 75
is defined by the rigid ring 72, the rubber film 73, and
the mid plate 74. Also, an annular template 76 is
provided concentrically with the rigid ring 72 in the
peripheral portion on a lower face part of the rubber
film 73. Also, a through hole 78 for pressure
adjustment communicating with a pressure adjustment
mechanism 77 is provided at the center of the mid plate
74 so that a pressure of the space 75 is adjusted by
supplying pressurized fluid by the pressure adjustment
mechanism 77 and the like. Also, pressing means, not

shown, for pressing the mid plate 74 in the direction of



[ 0005] Using the polishing head configured as above,
the work Wis held on the |ower face part of the
rubber film 73 through a backing pad 79, an edge
portion of the work Wis held by the tenplate 76, and
the work Wis brought into sliding contact with the
pol i shing pad 94 attached onto an upper face of the

9 Y oRf [ md plate 74 f
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[0ad®] rubber filmand polishing the work using the

pol i shin ead ovided with the tenplate_a ve,
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flatness is still not favorable in other cases, and
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improved in some cases, but the flatness is still not
favorable in other cases, and there is a problem that

constant flatness can not be obtained stably.

DISCLOSURE OF INVENTION
[0007]

Then, the present invention was made in view of
the above problem and has an object to provide a
polishing head that can stably obtain constant flatness.
[0008]

The present invention was made in order to solve
the above problem and provides a polishing head provided
at least with an annular rigid ring, a rubber film
bonded to the rigid ring with a uniform tension, a mid
plate joined to the rigid ring and forming a space
together with the rubber film and the rigid ring, and an
annular template provided concentrically with the rigid
ring in a peripheral portion on a lower face part of the

rubber film and having an outer diameter larger than an



the space can be changed by a pressure adjustnent
mechani sm a back face of a work is held on the | ower
face part of the rubber film and a surface of the
work is brought into sliding contact with the
polishing pad attached onto a turn table for
perform ng polishing, wherein an inner dianeter of
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_force over, the entire face, of » .
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moPE LHhe weekoand dde | ower face of the tenplate
slightly varies, the polishing stock renoval

[0Q®PFormi ty can be kept favorably. [0010] In this case,
the jnneg. 8ﬂggﬁﬁt Hd8y LS B 8reliS akan®Rive, hart the

out er di aneter o e work by 0.5 mm or nore and 2.0
is nan pollieadngameachei mutler clli avet énnefr dimang el af eth8

referably | a . .
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ring, and the ratio between an inner diameter difference
between the rigid ring and the template and the
difference between the inner diameter and the outer
diameter of the template is 26% or more and 45% or less,
an inner circumference portion of the template can be
freely deformed, and holding of the work by the rubber
film and polishing thereof can be carried out by a more
uniform pressing force over the entire face of the work.
As a result, even if a positional relation between the
lower face of the work and the lower face of the
‘template slightly varies, the polishing stock removal-
uniformity can be kept favorably.
[0010]

In this case, the inner diameter of the template
is larger than the outer diameter of the work by 0.5 mm
or more and 2.0 mm or less, and the outer diameter of

the template is preferably larger than the outer



di aneter of the work by 10% or nore and 20% or | ess.
If the inner dianeter of the tenplate is larger than
the outer dianeter of the work by 0.5 mmor nore and
2.0 mmor less, and the outer dianeter of the
tenplate is larger than the outer dianeter of the work
by 10% or nore and 20% or |ess, the work can be
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ten3((aven s lapgerashabovdie wuter hdlpBPLski R ésd Work

cgording to th resent, i nventy on € ~Wor an be
by ﬁ&‘d By ‘fcz‘ﬁ]éerﬁﬂge?% °f iqrmlaénsr’d]y’po ﬂll(ghvéakgn C}gﬂelﬁgﬁti re
assSWdace 0148 heivabktwidiea ke amdf o impnessiony dfortdes
As a result, even if the positional relation between
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film and polished on the entire surface of the work with
more uniform pressing force. As a result, even if the
positional relation between the lower face of the work
and the lower face of the template slightly varies, the
polishing stock removal uniformity can be kept favorably.
[0012]

Also, when the work is held by the polishing head,
the thickness of the template is preferably set so that
the position of the lower face of the work is lower than
the position of 60 um above the lower face of the
template and higher than the position of 5 um below the
lower face of the template.

If the thickness of the template is set so that
the position of the lower face of the work is lower than
the position of 60 pm above the lower face of the
template and higher than the position of 5 um below the
lower face of the template when the work is held by the



5 polishing head as above, polishing can be perforned
nmore assuredly while polishing stock renoval
uniformty is kept high. [0013] Moreover, in the
present invention, a polishing apparatus used when a
surface of a work is polished and provided at |east
wWith a polishing pad attached onto a turn table, a
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a polishing head for holding the work i s provided.
keq014JhAs nentioned above, if the work is polished
[odf§ g the polishing apparatus provided with the
polishing head according to the present invention,
t he Mt ngr of i hhehewprlesten tt hienvembeenf i pmpaAd shing

pol i shing thereof can be  carried out .w.th
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tuwf tdleleenpl RPS ishighet |30%RF | 8YPPLNe MEFAIFSHTgE 2 ock
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t he polishing head according to the present _.
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[od%Qﬁ pol i shing thereof can be carried out with a nore
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wor lBs wentaieoesdl aboween iff e weskt isnBPLlASSS dping
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wo;i“gbléhéhgubber film and polishing thereof can be
carried out with a more uniform pressing force over the
entire face of the work. As a result, even if the
positional relation between the lower face of the work
and the lower face of the template slightly varies, the
polishing stock removal uniformity can be kept favorably.
[0015]

Since an inner circumference portion of the
template can be freely deformed by polishing the work
using the polishing head‘according to the present
invention, the holding of the work by the rubber film
and polishing thereof can be carried out with a more
uniform pressing force over the entire face of the work.
As a result, even if the positional relation between the
lower face of the work and the lower face of the
template slightly varies, the polishing stock removal

uniformity can be kept favorably. That is, even if the

thickness of the work or the thickness of the template



thickness of the work or the thickness of the tenplate
6 slightly varies, polishing can be carried out while
the polishing stock renmoval uniformty is kept
favorably. BRI EF DESCRI PTI ON OF DRAW NGS [ 0016] Fi gs.
1 are schematic sectional views illustrating a
pol i shi ng head according to the present invention, in
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portion; Fig. 2 is a schematic configuration diagram
illustrating an exanple of a polishing apparatus
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WhudhLEWQatlh@ t he énﬁﬁh@m%ﬁﬂQSﬁﬁﬁblﬂgﬁa Xﬁ&wFlg 4(b)
lllusttar”ate‘lk ﬁg ¥h‘é@/ S'ﬂg{:{% c{ﬂghégé peq pheyall (o) is

i c configuration
an(Bﬁmﬁﬁgﬁdlbiaﬁtiaﬂmmgr&ﬂnexanpt@ pérapgeﬁgﬂeggnﬁ;on,

pol i shin par at us. BEST S
THEFIlIQ\/E%T léil a [%%E?Ta$ﬁ8 6#’%3&%%‘)? HVERti ong\%(ny%n be
illq,lesst.cfal@ﬁ?%b§hoé’xbﬂlpl@fﬁ detib 11 sASngeapipened wbove,
even if e work is held by the rubber filmand the
promirded svioh | th@dpgéllﬁ@ltf}ﬁs hepl i 3RFAGIAELD 55 diSed
t he égg? gte, favorabl e

preseg¥ inv

Fig. 3 is a graph illustrating a relation between
a projecting length of a work lower face from a template
lower face and polishing stock removal uniformity;

Figs. 4 are schematic sectional views illustrating
a prior art polishing head, in which Fig. 4(a) 1is a
schematic :sectional view illustrating the entire
polishing head and Fig. 4(b) is an enlarged view
illustrating its peripheral portion; and

Fig. 5 is a schematic configuration diagram
illustrating an example of a single-side polishing

apparatus.

BEST MODE(S) FOR CARRYING OUT THE INVENTION
[0017]

The present invention will be described below in
more detail.

As mentioned above, even if the work is held by
the rubber film and the work is polished using the
polishing head provided with the template, favorable



7 flatness can not be obtained in sonme cases, and
there is the problemthat constant flatness can not
be obtained stably. Then, the inventors have keenly
conducted experinments and exam nation on the cause of
the problem [0018] As a result, the inventors have
found out the following. That is, if a |lower face of

£1dd¥e rgaﬁo Be pRolJpthethandi R Lemer chaes ofaddiechere is
tenplate holding the work at an edge portion has a

thepredet bemi hbdtposinsitemdl frataessncant nio Bfowbtdbred
St}%gﬁoyable polishing stock renoval uniformty is
%ined. And when such a positional relation is not

est aidrsheathe i 8@ At 0380 hefve afeanll ¢rcenhdaunker enti al
shape of the work occurs, and the polishing stock
expegrovel t 8t Rer AREP LS tderor B edcaussebiff it IRL Ok fem-
[Oéfgalomer face of the work excessively projects with
res%ect to the lower face of the tenplate, an outer
ci r ufeerendu bt , sageodawes,tonts [leavé fhenfowat thace

of the work excessivyel t t ith t f
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pollBd 1588 LRqt he1auker GidLWH efaceemphatel hiolidivAsthe
found out that if the positional relation between the
worlowetr dacedgt phetierk haml a heredeherniace sogieional
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el cil o T HESHET S, ATEPAS e Ofeaatiipld i
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an | Ate; abhReedhe iQht ainddes f avpeabbe dshidg and
stoc renoval uniformty is only several pm and
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projects with respect to the lower face of the template,
an outer circumferential sag occurs, while if the lower
face of the work excessively retreats with respect from
the lower face of the template, ‘it becomes a shape .
raised on the outer circumference.

That is, it was found out that if the positional
relation between the lower face of the work and the
lower face of the template is adjusted, for example, by
adjusting the thickness of the template, the polishing
stock removal uniformity can be made favorable. However,
with the prior art polishing head, a range of values of
a lower-face difference between the work and the
template allowed to obtain the favorable polishing stock
removal uniformity is only several um, and also, if the
work is a silicon single crystal wafer, the work

thickness usually has variation of approximately 10 pm

or more, for example, and since the template thickness



or nore, for exanple, and since the tenplate thickness
8 also has variation, it was found out that precise
adjustrment within several umor the like is difficult.
[0019] Then, as the result of further keen experiments
and exam nation by the inventors, they conceived to
have a structure in which the tenplate is extended
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entir shing head, and Fig. is an enl arged
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head 11 is. provided with an annul L Qi
somde oA 1T b (it BE A e Thet ok ¢ Hpd; Epaget Can be
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bonded to the rigid ring 12 with a uniformtension

pre&m@ﬂnﬂﬂ?@ﬁ%ﬂ@$at | ower face, and a md plate 14
[OO?%gneq to the rigid ring 12 with a bolt and the Iike.
he rigid ring 12, the rubber film13, and the md

pl araeldcddafdimin@ seadl edndpabe 1 iMEgg orPPAE2tMSWer

acc%?g%ég”ggo@hgfp%ggea%bQ%QgAé{%&SWiifebéog§e%@fﬁcally
described below referring to the attached drawings, but
the present invention is not limited to that.

Figs. 1 show an example of the polishing head according
to the present invention. Fig. 1l(a) is a -schematic
sectional view showing the entire polishing head, and
Fig. 1(b) is an enlarged view showing its peripheral
portion. This polishing head 11 is provided with an
annular rigid ring 12 made of a rigid material such as
SUS (stainless steel) and the like, a rubber film
(elastic film) 13 bonded to the rigid ring 12 with a
uniform tension and having a flat lower face, and a mid
plate 14 joined to the rigid ring 12 with a bolt and the
like. The rigid ring 12, the rubber film 13, and the
mid plate 14 define a sealed space 15. Also, on the
lower face portion of the rubber film 13, the work W is
held. The thickness of the rubber film 13 is not

particularly limited and an arbitrary and convenient



hel d. The thickness of the rubber film13 is not
particularly limted and an arbitrary and convenient 9
t hi ckness nmay be chosen, but it nay be approximtely 1
mmt hick, for exanple. Also, a material, a shape and
the like of the md plate are not particularly limted
but it may be arbitrary as long as the space 15 can be
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ower face part of the rubber film13. At this tine,
formmed nner dianeter of the tenplate 16 is preferably

er than an outer dianeter of the work Wby 0.5 mMm
[Odoﬁﬁore and 2.0 mmor less. That is because if the

i nney1 4 ,anet eknéf pehephearyll aiertifoh sohatper lowar tiwce

outer diameter of the work Wby less than 0.5 t he
paniorkt Vireanrabbese Hdit 1ivel 30| ANPHERTof SPRIGGS irq;%wi 9
pré”%ﬁggcgoggeBQQf@@#%gwa%ht@ﬁeokﬁéﬁdh@mﬁg'fZIh@he

I nner dir aneter of t tenplate 167is larger than the
tenpitere di amesenseld the worldMidpyannedeet pa¥ 2 g &pe

i.mpact durin lishing is |arge. het te t
wo's V&nﬂnghéseg_@g%ﬁéfﬁoo DFTE hR %?ﬁ% %@%&ﬁ'}ﬁ%earl%@l ghe
outi Yhc PRSShBE kEhY: el Rr tHiten VOFf ke Mémlght r feadw gkt of

Al so, the outer dianeter of the tenplate 16 .is | arger

the Harbhee Buler 1di-amBtethds (HansworROWNRSE aMgESf °F
thé{ﬁ@éﬁlgpée @ngszg%éyéf§§f%lggﬁgekst%%%a%ﬂ3éJtéﬁe

outer dranmeter of "the tenp Is larger than the
diamdtesr dbAnmeher wofrkt fie byork. Wi arr apge leesk 3 Harjnm or

leslso.% Ta%lnatad{]seski)gcr:]aggga i%f tthhee 1tner|;r£|r a&%al%gt%%n orfOtthkée
template 16 is larger than the outer diameter of the
work W by less than 0.5 mm, the work W can not be held
well in view of a positioning accuracy of the work W.
On the other hand, if the+inner diameter of the template: -
16 is larger than the outer diameter of the work W by
more than 2.0 mm, an impact during polishing is large
between the template 16 and the edge portion of fhe work
W, and there is a high possibility that the work W might
be broken. Also, the outer diameter of the template 16
is larger than the outer diameter of the work W in a
range of 10% or more and 20% or less. That is because
if the outer diameter of the template 16 is larger than
the outer diameter of the work W in a range less than
10%, an adhesion area of the template 16 can not be
secured sufficiently, and there is a problem that the
template 16 is separated during the polishing of the
work W or due to a small width of the template 16

10



secured sufficiently, and there is a problemthat the
tenplate 16 is separated during the polishing of the
work Wor due to a small width of the tenplate 16 10
(tenplate width) and an insufficient holding of the
work W the work Wis elimnated fromthe tenplate 16
during the polishing and junps out and the |ike. On

t he ot her, d, if the o . di t f:

(e T s RF R L BB Ao LT oL H bt ef eAR e Stor ik Wby
W, e wder R0% cthaipelteahi fgomgene tempardet d entwring
inside the tenplate 16 and there i 'ﬁ prohl em t hat  a
theyat¢ khsgng peed Dslmpéxtq%%ﬂ%ﬂ%ria. e[-oogﬁ] rtrhes&ther

har{cr'e Jiler@}]xgt Sullr 588t e hber enbeh tediiaater ftger
dast” | arger than the inner diameter of the rigid
thar nthd puead dfsmetrer odi danet evoik Webysmelrieertharhag s,

the inner diameter .of the rigidring.12. ln_thi
theRelighhee eHENE Jifd MAnT 53 & eF%énﬁéﬁlﬁl gth% Tenplate
16 CREEeMELE. i5hg E%%l%t:@ e ©x4 epds i EAWAKd sfoerd tie
rigid ring 12. The extending length of the tenplate 16
extframelhelovgrddring 12 is called an overhang | ength.
[0 for the reason which will be described later, a
dtio betmeen an i nner dianeter difference between the
rigiad 96 ,ngHe wafplheet edpliat eseltb tamdhavei ther encer
bet ween the inner dianeter and the outer,.di aneter of
még%qno the

diamptey eipl heaST6 P IS Ht2Deohor 1ABFE SHd ess

riﬁ@a%im%slza LAt @ chetipan, the.Rveshang lsergtdmaArikt he
dth of "the tenplate 16 is set at 26%or nore and
thatb%loe 1mse). dAbgetetrhe frdtles i 5iobf CRAI ipl atld® TS

cadf BV RS LT I oL s e oo
coridBX€88¢E PNthandeinp 1hitghl 6 adwashds iegastadtramtere al
riéﬁ%(éfaéolg? h%ﬂg égtggdgﬂgwfﬁﬁgkﬂfoPekﬁg %E%%g%%e 16
from the rigid ring 12 is called an overhang length.
And for the reason which will be described later, a
ratio between an inner diameter difference between the
rigid ring 12 and the template 16 and a difference
between the inner diameter and the outer diameter of the
template 16 is set at 26% or more and 45% or less (that
is, a ratio between the overhang length and the width of
the template 16 is set at 26% or more and 45% or less).
Also, the material of the template 16 is
preferably a material which is softer than the work so
as not to contaminate the work W and give a scratch or
impression, and is highly abrasion resistant material so
as to be hard to be worn even if being brought into
sliding contact with the polishing pad 24 during the
polishing.
[0023]

Also, a through hole 18 for pressure adjustment
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sliding contact wwth the polishing pad 24 during the
pol i shing. [0023] Also, a through hole 18 for pressure
adjustnment 11 comrunicating with a pressure

adj ust ment nmechanism 17 is provided at the center of
the md plate 14, for adjusting the pressure in the
space 15 by supplying a pressurized fluid fromthe

codH&ﬁ%%ﬁ@lﬁQJH§Eﬁeﬁtﬁ?%ggﬂﬁé”ﬁd}gsﬁﬂgnthﬁddﬂ@hlsﬂfﬂﬂ is

pressi ng neans, not “shown, for ~“pressing the md plate
providedtae dheecenserofof Hee pold shiagepad 24 0rs

prov1ded 0024] O her. than the abo

2 RS o P RoRaT S o b et Poq bl PRREILRES
prdd¥uF ubber £1hi EMFidm e acks sgrpaddifsicmemdendahanism

contain water so as to attach the work Wand to hoId

17 tand ithk W bn-a WbPR, REEGISIGT v t Retr GBBYR /f itoh
pres ﬁlﬁ$e¥ﬁécﬁt89 Ra%el%4lgﬁy'@@enagﬁegtlgﬁa%%dthe

ane rexa By providing such backing
poﬂﬁﬁhﬁ@gamﬁdhaalmg pmanﬂd&dn water, the work Wcan be
surely held by a surface tension of t he wat er
ained in the backing pad 19. Figs. 1 show a node

i N whineh thead el abgod6, i & ddastly pdendednto bhe
rubber film 13, but the present i nvention does not
atteatiadieta asénshawdiesh arhe tkomtat 5age PE t@&qdfé)dplqebr

h
i %}Eegngﬁf%?&fg%n E%gggpléhlﬁgﬂﬁea ggg%?lgggg as

as &lzﬂva;tadetlnetmédwatrat & bhd tpriessédtha Wbederemt Iaorwork
pol i shing pad._ 24 attache onto the Lurn t ab

.
hoﬁ%?Qﬁ/ﬁﬁ%P oF ab Bepraddiety Tiedhs! 3 not T 5HoAAS *aRE Pﬁg
yMw WS oPrPHgfﬂEd‘ Rl yoid el i £ 0Nt gt eWwhkbBithe By

pol 1 shing pad 2
providing such backlng pad 19 and having it contain
water, the work W can be surely held by a surface
tension of the water contained in the backing pad 19.
Figs. 1 show a mode in which the template 16 is directly
bonded to the rubber film 13, but the present invention
- does not exclude a case in which the template 16 is
bonded to the rubber film 13 through the backing pad 19
and the 1like.
[0025]

Using the polishing head 11 configured as above,
the mid plate 14 is pressed in the direction of the
polishing pad 24 attached onto the turn table 23 by mid-
plate pressing means, not shown, and the work W is
brought into sliding contact with the polishing pad 24
for polishing the work surface. The mid-plate pressing
means is preferably able to press the mid plate 14 over
the entire face with a uniform pressure.

[0026]

By making the inner diameter of the template 16
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for polishing the work surface. The md-plate pressing
nmeans is preferably able to press the md plate 14
over the entire face with a uniform pressure. [0026]
By making the inner dianeter of the tenplate 16 12
smal | er than the inner diameter of the rigid ring 12
configuring the polishing head 11 as above, the

in
i hper irc er.ence p ' f _th eml gt b
sma L8, tRebr Shed. i A TATLRE PR hrodaurs i the s on
cosPi§arihg appr ppliiadtelyg kehanali esr elawat,i drhe simeeie
~so that the positional relation between the |ower
cireunfepenrene@rtdny £k)the Fﬁ@PéxBFﬁ%mfth? reely

def?%ﬁéginggaaggh@%iﬁéwﬁﬁef?f@s@ﬁr%hgnt@ﬂ@fﬁ dé pets
close fo appropriate positions, and even if the
apphbopkhesslef tlueomatd W oelaxhbivhi dienasslofsq Hghat the

tenplate 16_sli.ghtly varies,, th al i.shj nhg, can
poght ?%aioﬁ?lﬁﬁP%Qzﬁ%ﬁ%%%?nbh?oigg%ragéﬁkégQéﬁa%ﬁ?d
suMPikeW s kept word of m@vehgt BReepbilighifracendnthas a
result, the polishing can be carried out while the,

Lowet i §aFAgost 6ok e tnt f of T By COP SEhe MR TWT s te
kept f VoggglEVehpqgg]tﬁ@etﬁEXEH 9%50Q3%§m§9ﬂﬁﬁﬁtﬁdor

POt he POrr o ng "~ experi nents in order to obtain a

thepegitkaesange afhe heemphaee Hhasetightdif fvawiee, the
between the rigid ring 12 and .the tenpl ate 16

PO ElpERINEAR) PeTIRE ot TS HP G ‘ﬂ]ééaielf é’gpr?‘rsusdunrge Ys~®

appc‘ff-’é\@_ LR Eh8Swork Wesi srapsbachyi edras dveld awse bantire
changing the overhang Ilength of the tenplate 16 from

fagde angi dsringeFRltn rehe Pohiahingt srrcid ferkrteout
whéigsgﬁ%rhgigskﬁ%%:%%ééwtfémogéznﬁhqggfﬁ%%ﬁngfn%@@ fbrx

ViNng it°s upper part | ock by t'he m
W P akepliratvbeablulher film 13 was

[0027]

The inventors have conducted the following
experiments in order to obtain a specific range of the
inner diameter difference between the rigid ring 12 and
the template "16.

(Experiment)

The polishing head 11 configured as shown in Figs.
1 was manufactured as follows by changing the overhang
length of the template 16 from the rigid ring 12. Figst,
on an outer circumference of the rigid ring 12 (outer
diameter: 360 mm) made of SUS and having its upper part
blocked by the mid plate 14, the rubber film 13 was
attached with a uniform tensile force. On the work
holding face of the rubber film 13, the backing pad 19
was attached with a double-side tape, and the annular
templéte 16 with the outer diameter of 355 mm and the
inner diameter of 302 mm (that is, the difference

between the outer diameter and the inner diameter was 53
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attached with a uniformtensile force. On the work
hol di ng face of the rubber film 13, the backing pad 19
was attached with a doubl e-side tape, and the annul ar
tenplate 16 with the outer dianeter of 355 nmand the
i nner dianeter of 302 nm(that is, the difference
ggtﬁeen the outer dianeter and the inner dianeter was
t i d 6 ;
T N M A G e e S e e
thenasowsll @cenlie tapkhepeartighetlye of empéabec kiasg qehich dent
However, the ri%id rings havin u ? an_ i nner
to dintardeet i PRAEYL RE HTero sl ShBt BT Pr er BREE VBEr weiiE
ri%ﬁ& 19k d RhPInd2 a4 the ideePl @t 8mdbelrS thatd,thld inner
4, 18,722, 24,726 mm (0, 2.5, 5, 7, 9, 11, 12, 13 mm
diaasttde ovEfhaagckebgitivesn tthee regpHaranys 12 and Hehe

rigid ripng. 12, res ti
cerlint 16215 Oand T gl acety 151" ues: "REForst Ih Kt ek

5, the ¢ nnet, diapeter ngh ffergneeovdehurgn leheth gifd thieg
12 and the tenplate 16 and a ratio between the inner
temi lantee ek 6 df FPBr ERGe Midtitkeni R Rel 21 i §REPFCHG VER YAnd' S e

pr%ﬁ%ﬁ%}}eréggégﬁibgg A eﬂ%&la@@&“@%& e i nner

er an e outér diameter of the tenplate 16
ar e As hesira ti iv1T ABk Ewéen| 6028])inr{<iABLEM$ t ¢ nndi Ldeaemicsr

(I nner dianmeter. di.fference betwee di.ffer e _bet ween
betMegmy ?@%grhﬂﬂdtéﬁ&%ﬂﬁg]%n$i@?% Eﬁﬂghgﬁg ?gf éfé%ce
rathel Weeh,Lanethdi aRpker ditLmt &k ed{ Ak randeolttediween the

di aneter of tenplate)(o) 00 59 10 19 14 26 18
rigg4d ring 12 and the template 16 and the difference
between the inner diameter and the outer diameter of the

template 16 are shown in TABLE 1.

[0028]
[TABLE 1]
Inner diameter (Inner diameter difference between
difference between | rigid ring and template) /
rigid ring and (difference between inner diameter
| template (mm) and outer.diameter of template) (%)
0 0
5 9
10 19
14 26
18 34
22 - 42
24 45
26 49
[0029]

By using the polishing apparatus provided with the
polishing head 11 as mentioned above, a silicon single
crystal wafer with the diameter of 300 mm and the
thickness of 775 pum as the work W was polished as
follows. The used silicon single crystal wafer is given

primary polishing on its both faces in advance and its
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22 42 24 45 26 49 [0029] By using the polishing
apparatus provided with the polishing head 11 as
mentioned above, a silicon single crystal wafer with
the diameter of 300 mm and the thickness of 775 pm as
the work Wwas polished as follows. The used silicon
single crystal wafer is given primary polishing on

its _both faces .i.n advanc d i 4 e [ '

R T O R
Wigga?ﬁbeaiﬁheﬁ% e \ﬁ%uﬁz[e(d)yégands&d;s wald oneuswat gsed

e polishing pad 24. Q] At the polishing, an

wag| kapp §§IEHQMPQﬁﬁﬁQﬂ?ﬁn@adcg%oidaI siFica masgused
[0€§Oﬁhe pol i shing agent, and the polishing head 11 and

e‘turn table 23 were rotated at 31 rpmand 29 rpm
r espect t el yolAspahigshiary d 0eall { peedsitagnf sraadaigiinde

work Wwas .set at 15 kPa. T olii.shi.ng. ti S
Coﬁ?hgﬁés?l§6§§1waﬁu¥?ﬁﬁi%ﬁiEgesggé%%hgﬁﬁ&éé%%¥?o?%gt§he
poPithﬂﬁgWﬁ%léd W1ipal i ¢ hedle asuabhovapuas 2V atamd edotdhed at

pol i shing stock renoval uniformty is obtained b

31 nepsuRNAG 20hE P i k4IRS b L ie whr ROHEFHE ANt t er
(pE 0S5 PRL! $UING)I ¢ & (£GP e CLudl RR A OUTSTRPSL  The

unference ‘portion 2- mmw dth as a flatness
polushanyee ideeavdN B0 phametby.a flatness neasurenent
i nstrument and by taking a difference in the

[0®3Lishing stock removal and represented by a formula
of pEldshingsalack @AY atemdiih f OnAl Y rifiit = dfreatierumork

pol i shing stock renoval in the plane - m.njnmm
W polishedgast etlovemaal evalepsegl-andhe polishing stock
removal uniformity is obtained by measuring the
thickness of the work before and after the polishing in
a region excluding an outermost circumference portion 2-
mm width as a flatness guarantee area in a plane by a
flatness measurement instrument and by taking a
difference in the polishing stock removal and
represented by a formula of polishing stock removal
uniformity (%) = (maximum polishing stock removal in the
plane - minimum polishing stock removal in the plane) /
average polishing stock removal in the plane.
[0032]

The result is shown in Fig. 3 in a graph of a
relation between a projecting length of the work W lower
face from the template 16 lower face when the work W is
held by the polishing head 11 (if the sign is positive,
it means that the lower face of the work W is lower than
the lower face of the template 16, while if the sign is
negative, it means that the lower face of the work W is

higher than the lower face of the template 16) and the

polishing stock removal uniformity.
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average polishing stock renoval in the plane. [0032]

The result is shown in Fig. 3 in a graph of a

rel ati on between a projecting length of the work W

| ower face fromthe tenplate 16 | ower face when the

work Wis held by the polishing head 11 (if the sign

is positive, it means that the [ower face of the work
[Odg#f |l ower than the lower face of the tenplate 16

le if the sign is negative, it neans that the

| owetrdroei Pf 3 hei potkeWras: i ditgiteredmanheheénhewer
face of the tenplate 16) and the, palishing.stoc
diamarrml dLRf e seRTEy Pelygnag)e FFbM i ging, % aik the

te alt 'toe besween E%g 'dqgi%r%réiﬁmgfwgéflf %h%nq_%rhﬁt ween

rigird ring tenplate 16 and the
dladleftfeexr ence bhevveanletxheimam@trer dpanther teme ltdie o e¥as
di anet er of the tenplate 16 wa

26 gpj%eti ngPeBNEPR BT WARE W1k @?n?gﬁégfﬁggi E&bmt

Lot ate E6ohovRE e istaM 1 DoRerr &age dfs w1th1n a
approximately 5 pmto -60 pm the polishing stock

rangEToval appbsimpte lva iy o abt 0 atni084'6r RAssSh 1
sto&r]?eflgérgﬁr PanSiLformtS%g/ rv%é QJIOI‘Q?%E”Q r 1@/3"835 €fess.

ween r|g| ring the tenpl ate
on khe Weshsavhhad,t hadn dHatrathe pbdl tbhi ngrstrocki arsioval
unlforn1t% was senS|t|veI |nflue

01 SR GRS e VERGL ATST I hor K FOWEPS] ADF R LHeS 16

was SR A &r 1@hah0%5tf age, angb1 asgehy v,@bldkd reM@mlif
the ratio of the inner dianeter difference between

unnﬂuecmlgydwasngemz1tanrdaltme1m%h@¢m:@dléyme49%%fectlng
e T e e
lowedt| £h ®Ot abe m&&@%&wewdﬁne@onﬁ¥033331f[@ﬁ&4katlo of
the inner diameter difference between the rigid ring 12
ahd the template 16 was 49%, a twist occurs in the
rubber film 13, the backing pad 19 and the work W were
removed, and the polishing could not be performed in

some cases.

[0034]

From the results of the above experiments, it was
known that if the ratio between the inner diameter
difference between the rigid ring 12 and the template 16
and the difference between the inner diameter and the
outer diameter of the template 16 was 26% or more and
45% or less, even if the projecting length of the work W
lower face from the template 16 lower face relatively
varied in a range of approximately 5 um to -60 um, the
work could be polished while favorable polishing stock
removai uniformity was kept.

[0035]

In order to keep the inner diameter difference
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Fromthe results of the above experinents, it was
known that if the ratio between the inner dianeter

di fference between the rigid ring 12 and the tenpl ate
16 and the difference between the inner dianeter and
the outer dianmeter of the tenplate 16 was 26% or nore
and 45%or less, even if the projecting |length of the

be tWRdn Whiovegihace nfy am theqt endl akpplétlows Jiagein
relatively varied in a range of approximtely 5 pmto

thissoranget hef wWhek diaumer e 9bl FBRedolki We toaRst 4 klshed

. pplishin tock _r A [ formiLy. t 5

s PR TIbred BleprbRat it o anch by e Mland (4E°)

di fleiveede t betweghd thieng ik@i dndi hfelpeapHatthel Gampglame 16

. this range, if the diameter, of the work Wto b ..

is psliutedd P¥ abpepdngedy kpeertfialroRr e Hﬁ}ﬁ]e-?lgld

rir ai'?tv?{thg{lff shsg_%%n@etwnimgrraggﬁhertie&g o2 @ the
tenpl ate 16 is adjust'ed by changing the inner
tenghlantet €16 of Hdweevegi dthei myelsend t hoventhangilsg ndte

. i.nner dianeter of the tenplate, 16, However, the
11“}#&% O ThBhti B $hSor ¢ %Je%im?getrhgt, Bt hct%meplate
16 miEerodli anehgedoticbbe dierpl @ echd 6dmapehe rchahgate work

dependi ng on the dianeter of the work W [0036] By
W. pol i shing the work Wusing the polishing head 11
rooa4i ng the inner dianeter difference between the

rigid ring 12 and the tenplate 16 within this range,
si nBy tohd i gtnieng ct e unbekec ergiord i ore gpol hehtiegp hatael

12 By 68, LpdefOHIES il g L poLLolig and e
rigliRoldshedi sughaceheandriied ®Wwes acriaf thie temyate

16 is automatically relaxed, even if the thickness of
sinciee thiorknWgbr ci heulfieglanss RAT Ehent efiplthce tRgplate 16
is %Eé@ﬁ§3@eformed during the polishing and the
positional relation between the work lower face
(polished surface) and the lower face of the template 16
is automatically relaxed, even 1f the thickness of the
work W or the thickness of the template 16 slightly
varies, the polishing can be performed while keeping the
polishing stock removal uniformity of the work favorably.
Specifically, when the work is held by the polishing
head, by setting the thickness of the template so that
the position of the lower face of the work is lower than
the position 60 um above the lower face of the template
and higher than the position 5 um below the lower face
of the template, the polishing can be performed more
surely while keeping the polishing stock removal
uniformity of the work favorably.
[0037]

Fig. 2 shows an outline of a polishing apparatus

61 provided with the above polishing head 11. The
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varies, the polishing can be perfornmed while keeping
the polishing stock renoval uniformty of the work
favorably. Specifically, when the work is held by the
polishing head, by setting the thickness of the |
tenplate so that the position of the | ower face of

the work is lower than the position 60 pm above the

l.ower fa t | at i gk e ,
ol AP RE R AL P, ek, L s i
pad I® pott sbhagd eartobe heertfuarmedalbee23sanel v Wi llishing

keepi ng the polishing ock renmoval , uniform.ty .of the
a98RT kSYRRBY a%??ham]géi ’g‘.’r _ng}HB%é’lﬁﬁ &ﬁqrﬂ%e%olfn%
ag | shi DG+ gPPaLALYS 1 ki R Qv dedswh hh sl rakeveco the
polishing head 11. The 17 polishing apparatus 61 is
polpravimedh@pdhlfihe polishing pad 24 attached onto the

turn table 23 and a.pplishin I S:

T T e e e
apRtd 5hé ng1 padhd4 wior kaddiitd ot tachbe opald hiengdmaing

11. In order to polish the work Wusing the pqlishin
pachpgareenta 62 inghd akek avd st t B R&d T6hto0 Ahe c"k‘?lﬁg W

. 0 i i tar t k t
S \F/f\]/aedllcgg%)zl gﬁ%y%ﬁge\ryﬁb elrngpjig? 'mh‘ﬁ%?@&hﬂhgct%lgee ge ook of

thepardilorivof s hbhédwbik tWe stdmmbbabg fLhe tenpl ate 16.
[0 0%38]_And a polishing agent 65 is supplied onto the
i shing pad 24 fromthe polishing agent supply

nmechap S§sL i sndnyhbbenthe pald shimgl headohtoandet he
turn table 23 are rotated in predeterm ned directions,

po lriegpieey i pefly 2 4t he oot eV el braLBft 2PRNG SRR g
i RN A e e
turtrhecal Lbb2B Airemrdd adrtd irhep pedieshirmg neald R4 et 1 res
regggékively, the work W is brought into sliding contact
with the polishing pad 24. The surface of the work W
can be polished by pressing the work W held by the
rubber film 13 onto the polishing pad 24 on the turn
table 23 with a predetermined pressing force while
rotating it.

[0039]

If the work W is polished using the polishing
apparatus 61 provided with the polishing head 11 as
above, since it is constructed so that the ratio between
the inner diameter difference between the rigid ring 12
and the template 16 and the difference between the inner
diameter and the outer diameter of the template 16 is
26% or more and 45% or less, the polishing can be
performed with a uniform pressing force over the entire
face of the work W, and even if the thickness of the

work W slightly varies, the polishing can be performed

while the polishing stock removal uniformity of the work
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table 23 wth a predeterm ned pressing force while
rotating it. [0039] If the work Wis polished using
the polishing apparatus 61 provided with the
pol i shing head 11 as above, since it is constructed
so that the ratio between the inner dianeter
difference between the rigid ring 12 and the tenplate
. 6 erence between the inner dianeter and
1S ﬁﬁ%ﬁgdééggﬁ?g%%ter of the tenplate 16 is 26% or nore
[oauh 45% or | ess, the polishing can be performed with

a unlforn1preSS|n force over the entire c f
hf PP YVent gVePﬁéOPhﬁgkmg orthed W8 68 %hglggg%e
emky dﬂ#{@w VaFh&Sapbhe BabloshinithtCals be Iﬁéféor med while
€ polishing stock removal unifornmity of the work 18

exenaolkne@iceﬁavonabaed a[mngrrfeam@geﬁpbﬁﬁ@éma&ﬂ the

not ted to the ab ﬁg? Nt 4o 1N§aRAVE, g
Saqﬁﬂﬁﬁﬁ Nl lgnngre exenp |%% § anytﬁlufn

cldiavd ngf stist partkahnky ithe:ntsiaom a:ndf egan:amngw térse tdvgnilar
technical idea described in. clains, of th ent

actimentaed ahfceker tisng Nt 5 % 13r Chgcte scope

n ed ;igy the technical scope of the
°f'§%%§3%fe%§32n§%g%. f0041] For exanple, the polishing

[00&%& according to the present i nvention i s not

I ted t th h Fi :
and He TR 58 T hionPa aeie S AFEed o GERrHRCd S8 he

ré”s&%@ﬂh@éﬁt!onf Qls WﬁnlﬂQOtot hhecmmfdegwlraiwmnlrof
the polishing apparatus is not I|n1teg at gyomm
Figs. Fi goup, tb@t shepeay@sk tehe pbtkehPhigt Sl%i{ grate can

be p&é’é’i%& haBoloidlddar of Ebe eﬁg{npa@ ng heads
accor o t 8 présent invention, fo
Also, the configuration of the pollshlng apparatus
is not limited to that shown in Fig. 2, but it may be a
polishing apparatus provided with a plurality of the
polishing heads according to the present invention, for

example.
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exanple. 19 CLAIMS 1. A polishing head provi ded at
least wwth an annular rigid ring, a rubber film
bonded to the rigid ring wth a uniformtension, a
md plate joined to the rigid ring and formng a
space together with the rubber filmand the rigid
ring, and an annular tenplate provided concentrically
with the rigidring in g ygheral portion on a
| ower face part of the rubber filmand having an
oyteg dianeter |arger than an inner dianmeter of the
rigid ring, In ich a pressure of. the spa n
1-chaﬁ@é@hﬂﬁ@%?ﬁ2€§ﬁge95&Wiﬂ rﬁtrﬁﬁﬁﬁﬁﬂgﬁﬁﬁaggagﬁgﬁlar
riii%%erﬂﬁ?,a workpbe rhelid b dteed over thace ipardt rafnd heith
ubber film and a surface of the work is brought into
a wlifhng tensaocn,wat Mitche it ¢ she e Palicattsc Féd Ghtio P

urn table for _perform | | shi [ '
andyi it £19 oF SRECFe RIS ShaN| rey hamogs ey T
thedi @t @ r phigl hend gind arimgl, amndempt at o plretwiskrd an

inner diameter difference between, the ri%Ld ri ng and

condrntribepl Ay evahl &0@ FHeHehce Bt hBef_PEHd B
pofyfw§t§£ gngzg%? uier SHametereRE khgpkemyiatke drid 26%

of nore and or less. 2. The polishing head
hassiooprah ngut erclaiametemherejer theni aped ndicgdmstigmefer

the tenplate.is larger it th '
of \ighk BYESE hifor TOFE A . LR e Past ki e
be VHLL LN apPt a1 peksihe d erp] wdenést hacpenitshgn & Heck

outer dianeter of the work by 10% or nore and 20%
fadesst @ wIhk p6l heRich@Phddte akeBrai hf o PAHi rﬂ% tof(f'eorz

raler ey fhe pgrk Lo Al dshede i §oaksiilsl HabuHl #nto
crystal " wafer wth a dianeter of 300 nmor nore. 20

sliding contact with the polishing pad attached onto a
turn table for performing polishing, wherein an inner
diameter of the template is smaller than an inner
diameter of the rigid ring, and a ratio between an inner
diameter difference between the rigid ring and the
template and a difference betweenvthe inner diameter and

an outer diameter of the template is 26% or more and 45%

or less.

2. The polishing head according to claim 1, wherein
the inner diameter of the template is larger than the
outer diameter of the work by 0.5 mm or more and 2.0 mm
or less, and the outer diameter of the template is
larger than the outer diameter of the work by 10% or

more and 20% or less.
3. The polishing head according to claim 1 or 2,

wherein the work to be polished is a silicon single

crystal wafer with a diameter of 300 mm or more.
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4. The polishing head according to any one of clains
1 to 3, wherein, when the work is held by the
polishing head, a thickness of the tenplate is set so
that a position of a |lower face of the work is | ower
than a position of 60 pm above the |ower face of the
tenpl ate and higher than a position of 5 pm bel ow the
| oner face of the tenplate. 5. A polishing apparatus
used when a surface of a work is polished and

4. proviiecdhaltidlensy hebl aceardiiqgeo p@r@lyaonachéd cdatiys

a turn table, ol i shing agent s y hani n1fo
1 tuphl yWRET&ipol Wg‘ﬁlnn&ha?ggfﬂg&n’tf) g%gd Bé’lnl%z)h Ao ls(}dng
hed 4Nen PekhsBLng cheadk acsaidieg te say sonaraft o ai s
as a polishing head for holding the work. 21
p031tlon of a lower face of the work is lower than a
position of 60 pm above the lower face of the template
and higher than a position of 5 pm below the lower face

of the template.

5. A polishing apparatus used when a surface of a
work is polished and provided at least with a polishing
pad attached onto a turn table, a polishing agent supply
mechanism for supplying a polishing agent onto the
polishing pad, and the polishing head according to any

one of claims 1 to 4 as a polishing head for holding the

work.
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