DESCRI PTI ON CARRI ER FOR DOUBLE- SI DE POLI SHI NG APPARATUS, DOUBLE- SI DE
POLI SHI NG APPARATUS USI NG THE SAME, AND DOUBLE- SI DE 5POLI SHI NG METHOD
TECHNI CAL FI ELD [ 0001] The present invention relates to a carrier for a 10
doubl e- si de polishing apparatus, the carrier holding a wafer when the wafer
is polished in a doubl e-side polishing apparatus, and a doubl e-si de
pol i shing nethod using the apparatus. 15 BACKGROUND ART [0002] When
both surfaces of a wafer are si |y; polished by polishing or the

li ke, the wafer is held by a ca??#%@ﬁﬁgﬁﬁé%houble-side pol i shi ng appar at us.
The carrier 20 for a doubl e-side polishi-ng apparatus is forned so as to be
t hi nner than r d_has_a hol di hol di r at a
predeterniﬁéﬁ§E§§¥?$§nD§§§%ﬁf T %éb£$§¥%$n£?ééﬁéi§gﬂjé§%E§&§F¥ﬁﬁfn tabl e
of a doubl e- sigie SpANGS AiPPARATPR’ Fisusic T walvwer, R&DI DeBBLEASIDEO the
hol di ng hole and 25 is held thereby, the upper and | ower surfaces of the
waf erdare sandwi ched by pol i siP@gl$BENG MEERCRS pol i shing pads provided on
the faces of the upper turn table and the lower turn table, the faces at

whi ch t hegamntdrablresifmce each other, and polishing is perfornmed while a
polishin%O%%%qt 30 is supplied to the polished surface. [0003]

The present invention relates to a carrier for a
10 double-side polishing apparatus, the carrier holding a
wafer when the wafer is polished in a double-side polishing

apparatus, and a double-side polishing method using the

apparatus.

15 BACKGROUND ART

[0002]
When both surfaces of a wafer are simultaneously

polished by polishing or the like, the wafer is held by a
carrier for a double-side polishing apparatus. The carrier
20 for a double-side polishing apparatus is formed so as to be
thinner than the wafer and has a holding hole for holding
the wafer at a predetermined posit%on between an upper turn
table and a lower turn table of a double-side polishing
apparatus. The wafer is inserted into the holding hole and
25 is held thereby, the upper and lower surfaces of the wafer
are sandwiched by polishing tools such as polishing pads
provided on the faces of the upper turn table and the lower
turn table, the faces at which the turn tables face each
other, and polishing is performed while a polishing agent

30 is supplied to the polished surface.

[0003]
Here, the carrier for a double-side polishing

apparatus, the carrier used for such double-side polishing



Here, the carrier for a doubl e-side polishing apparatus, the carrier used
for such doubl e-side polishing of a wafer, is nostly made of netal.

It is for this reason that a resin ring is attached al ong an inner
circunferential portion of the holding hole to protect an edge portion of
the wafer from danage caused 5 by the nmetal carrier for a double-side
pol i shi ng appar at us. As descri bed above, by perform ng polishing after
attaching the resin ring between the holding hole of the carrier and the

waf er, the e partio jprevented from bei ng danaged.
10[0004] gggal-i% vllér qs\r\kotsggg\,\@%%és&ggn po |sh| ng is performed in the

above- descri bed Tarserfori thpsessasen i tthatorc emtsiat ednonis hettaghad

circunferen jff%%va rtlrn%@ror;l&ggml\i\gig&ffolnl g%%gogtfeghgiﬁ(?mr% il the

portion of i'S excessi ue to, for exanple,
i nfl uence ofo thetdcsc aal aslgecpbytncbn aoipdiheshqarfgrstfmpmydmaqehecwquh| ng

pad, so.that out er .peripheral _sa ener.ate Jgoher al
sag is oneabo¥ % emcezcusLescagglaet ‘Lecruf oa?a Oﬁbtgl o% %h gf)ﬂ]'_?irlr%s@uéo@ vvaf er.

20[ 0005] Amdmmabbyaboegarw nget frecnfiingt ped$ shing hat tef er it has
been known t Ki ng t he_waf held in t o t he
carrier for? ht cghlbr%é I dé 6Pi §hi'% eatpwpeaernattlﬁlse ?%tl Qgﬂ a{;g#ﬁe(%f t?r{ee of

doubl e- si decarmdnrahlarm@, the Q5fés, pussiddge tppyirievnent the gefer atdrodpeof t aper
in the polrshed urf ce of the fer nd thereby inprove the flatness.

[ 0006] Mor é’orveer gL 831“?0 c@r ng the peripheral sag 30 described
above, 1a me{tdtrml]l n V\/m ch a second doubl e-side polishing process for

correcting the peripheral. sag rated in.,a fi.rst Q pel i shing
process is perf%rp ﬁaswgggnd%‘?‘%n]g Foset B ls?‘ltng l}’até % ?_ﬁ{‘era ture 1).
the above-described manner, if pressure is concentrated on
the outer circumferential portion of the wafer, only the
outer circumferential portion of the wafer is excessively
15 polished due to, for example, the influence of the
viscoelasticity of a polishing slurry or the polishing pad,
so that an outer peripheral sag is generated. This outer
peripheral sag is one of the causes of deterioration of the
flatness of the wafer.

20 [0005]
Incidentally, regarding the flatness of the wafer, it

has been known that, by making the wafer held in the

holding hole of the carrier for a double—side.polishing

apparatus rotate at the time of double-side polishing, it
25 s possible to prevent the generation of taper in the

polished surface of the wafer and thereby improve the

flatness.

[0006]

Moreover, as a method for reducing the peripheral sag
30 described above, a method in which a second double-side
polishing process for correcting the peripheral sag
generated in a first double-side polishing process is

performed has been disclosed (refer to Patent Literature 1).



However, this nethod is disadvantageous in that the nunber of processes is
i ncreased because the second doubl e-si de polishing process for correcting
the outer peripheral sag is perfornmed, and a doubl e-si de polishing nethod
that 5 can reduce the outer peripheral sag nore easily has been sought
after. Furthernore, a nethod for producing a wafer, the nethod in
which a wafer with a supporting ring is fornmed by attaching the supporting
ring to an outer circunferential 10 portion of the wafer before polishing

and polishing i erfor .on _the fer,with a t] [N wher eby t he
outer peripher alsﬂés?”aeé’elrénggﬁ%c%%ﬁ ?fggsoé%alrf‘a |V§€F§§§§8%rie¢gcrhattoQB§t ent
Li t er at ur e rAjmbel5 3 PASEEBLE4 STs [0 HasRat ericabistete usecand] dpaivdse

Unexam ned Pat ent .publ.ication (Kokai) No.20Q05-1 9 P Literature
2 Tapaneee TSR IET Y. BFECHb 1 oI O SOCROKETS REC D T 1753 IS UMARY
OF | NVENTI Qg GO0 Gler@oemod, tded caukab lai-dikle poléshpey ingidra tdadg 25
generated at_the tinme.of double-sid ol.ishing is the.jnflue of creep
def or mati oncaé’ssroecﬁtuéieeégﬁj ?‘ﬁt?]ﬁé)%]sp?bep a5 1558 ?Vrce:hg?g%: lgrkjllaléét i%%%nof t he
pol i shi ng padighfhiaftiez.a probl em described bel ow. As shown in FIG 7, when
an edge portion of wafer Wto he paolished is.chanfered O gap is
forned between ;fpr’r‘ﬁt%‘ﬁé{“%?f C?Jrf?eet}t}é?ffiilﬁr E&ﬁc%ugﬁngfaaw?g%x;’nacrhl%ng 102 and a
chanfered pestHoan ihlZhotht hewawderwitant asuwpdpgricingenitnqtied forntsde byut er nost
tCIh(r:)C;gfper eg%?:aocfhitnge t\ﬂgf g&pggz\f,\@ienng ari%rgeeil:% %%f %{lggg 8391':(':11%!11 enr%n%}%llOS enters
10 portion of the wafer before polishing and polishing is
performed on the wafer with a supporting ring, whereby the
outer peripheral sag is reduced, has been disclosed (refer

to Patent Literature 2).

15 CITATION LIST
[0007]
Patent Literature 1:Japanese Unexamined Patent publication
(Kokai) No.2005-158798

Patent Literature 2:Japanese Unexamined Patent publication

20 (Kokai) No.2004-241723

SUMMARY OF INVENTION
[0008]
One of the causes of the outer peripheral sag

25 generated at the time of double-side polishing is the
influence of creep deformation associated with the
viscoelasticity characteristics of the polishing pad. This
is a problem described below. As shown in FIG. 7, when an
edge portion of a wafer W to be polished is chamfered, a

30 gap is formed between an inner circumferential portion of a
resin ring 102 and a chamfered portion 112 of the wafer,
‘and a sag is generated on the outermost circumference of

‘the wafer W when a creep deformed polishing pad 105 enters



[ 0009] The above-descri bed generation of the sag due to creep
deformation of the polishing pad can be prevented by, for 5 exanple,
perform ng polishing after attaching the supporting ring to the outer
circunferential portion of the wafer as descri bed above. However, in such a
conventional nethod, since the wafer is fixed during polishing, the
generation of taper in the polished surface of the wafer 10 cannot be
reduced by naking the wafer rotate Therefore, the flatness cannot be

i mproved su{ficiently. [ 0010] The present invention has been made in
view of the"PFobiens described above, and an object thereof is to 15
provide a cfooder for a doubl e-side polishing apparatus, a doubl e-side

pol i shing apparafus using the carrier, and a d - si.de | L shi t hod
that can reduce the agjeoﬁrgr SEPSRIEPY PR R po(@)&iuimsh%e?agu??gcteg%{i@?ﬁngr ove
t he fl at nesdebyrmakiang cthehwapei ishiadg epallirdaryg hpolprsivengedhby e Beppr essi ng

20 the generation of t out er tipheral .sa f. .t 8 %ﬁ due to creep

def or matg”l on B her ﬁ(ﬁﬁt}g)ﬁf“ﬁé‘gpgg. lf@b‘ﬂ]aftelg aq-‘ltoacac I e%gét he above obj ect,
t'he presentsuppentimn mnavicdesha oater ecifoumizeoitilag- podeipol Ehihry
apparatus, 25.the carrier. in a double-side pol.ishing ap - which

pol i shes bo‘t"?'nf%ﬁr?saé]{e?’c(?flbﬁgv@?(??’ehav%l%‘ée"ée’g’halrﬁ er'e SOE? flg%&%}]%\fout er
edge thereahethd®, camdecthenahiidirngs afite@dsdurimgaaliishibgsetipbaced bet ween
upper and lower turn tables to,whjich po]jshi s _ar t he

Tl er 30 St Ta RBel, AD HOF T bt Beats o SR T hote for
hol di ngot hecavai®r mandduebadbhehareng t tiee uppesr and atewerhevefiorabl es at the
time of pol,jshing; and a ring-shaped resin ri di sposed al ong an i nner

i rount ef ot GFEtRETE RBPBPRGDROL ORI The Eel T & tdze, the resin ring
protecting gdwtaihanfered portion by maki ng contact with the chanfered

portion of the | d wafer, wherein the resin ring has_a _con groove on
an inner circunf eﬁE&SFHEréBV?nJ&hﬁng“?%}W&a s el dWi atyu]g%er and

| ower tapenesbisisrsaciescaiBed above, and an object thereof is to
15 ©provide a carrier for a double-side polishing apparatus, a
double-side polishing apparatus using the carrier, and a
double-side polishing method that can reduce the generation
of taper in a polished surface and improve the flatness by
making the wafer rotate during polishing while suppressing
20 the generation of the outer peripheral sag of the wafer due
to creep deformation of the polishing pad.
[0011] _
To achieve the above object, the present invention
provides a carrier for a double-side polishing apparatus,
25 the carrier in a double-side polishing apparatus which
polishes both surfaces of a wafer having a chamfered
portion on an outer edge thereof, the carrier including at
least: a carrier base placed between upper and lower turn
tables to which polishing pads are attached, the carrier
30 base having a holding hole formed therein, the holding hole
for holding the wafer sandwiched between the upper and
lower turn tables at the time of polishing; and a ring-

shaped resin ring disposed along an inner circumference of



the chanfered portion of the wafer made cross-sectional point contact with
each other, the upper. and | ower tapered surfaces being forned in the
concave groove. [0012] 10As descri bed above, when the carrier conprises the
carrier base placed between upper and | ower turn tables to which polishing
pads are attached, the carrier base having a hol ding hole fornmed therein,
the hol ding hole for holding the wafer sandw ched bet ween the upper and

| ower turn 15 tables at the time of polishing; and the ring-shaped resin

ring di sposed.along: An et cigunter eage ol t ha,holdliing ke of the
carrier base, thé resin ring protecting the chanfered portio ‘bg maki ng
contact w t hrohecthranfidredhzarfieired pbrthen Hey dualafres camt@ckheathhehe esin

ring has a %gaﬁ%‘ﬁe SAADE 1 Rl b@?&%g&&?}*%ﬁéfé‘i%e a:thléeQQQEn Dy t he
wafer is helld"w upper and Fower apered surfaces and the chanfered
portion of hhe aad@rcavedeymrcss-oneehi bnaér poi nturctenerste wheleedehand her ,

the upp a | ower t.apered, surfaces hej r [ grQove,
t he geng at ?g"ﬁ of Jtsggleeﬁdl N ]tt euBBF?séll%lg% %ﬁv%gteél%a%?ﬁg%?gggggd y maki ng
t he waf er rohatehahfdmg peldtskinngfwhheewsfigpresde ngrdadesgetéraeion of the

outer peripheral sag by reducing,a between the ch d Lon of the
waf er and tﬁ%lrithncec? C ar/tcdﬁ'fdc éaﬁt%il"af)ggglr:ti%}ﬁe O‘EPEE?% arneagrfﬁ)%{e?né,gg%ggt he

fl at ness 30soffides wafierg tfodedpdhi shedcoarate grproved. [ 0013] At
this tine, t 10% preferable that, when an angle of the tapered surfaces of
t he concave %9 Ve with respect to upper and | ower main surfaces of the

resin niong, the Ad aparced ke Ghoes, makengticontactiew tdonphrd seaf €he and t he
chanfering angle of the fer, ar and O, res tively, t er .and

| oner taper%‘?ig%h?l? 28§ B3CRE %8%5’5% ‘é‘?%%’f/ea%gglﬁ(a”et%é%gﬁate le)?gg Fo%rti on of
t he waf er neikicicedSshdely paals peenattachad! vhé hcaaclkernbase hbhghng < p <
900 is satisfi

TR Lot thing, beas Sor R LREF RS Bue e SO B PR o
upper and |iverwafimm sandivdehedobet heen eshd uppgyy and lower turn

15 tables at the time of polishing; and the ring-shaped resin
ring disposed along an inner circumference of the holding
hole of the carrier base, the resin ring protecting the
chamfered portion by making contact with the chamfered
portion of the held wafer, and when the resin ring has a

20 coﬁcave groove on an inner circumference thereof, and the
wafer is held with upper and lower tapered surfaces and the
chamfered portion of the wafer made cross-sectional point

- contact with each other, the upper and lower tapered

surfaces being formed in the concave groove, the generation

25 of taper in the polished surface can be reduced by making
the wafer rotate during polishing while suppressing the
generation of the outer peripheral sag by reducing a gap
between the chamfered portion of the wafer and the inner
circumferential portion of the resin ring, and the flatness

30 of the wafer to be polished can be improved.
[0013]

At this time, it is preferable'that, when an angle of

the tapered surfaces of the concave groove with respect to



10 the tapered surfaces nmaking contact with the wafer, and the chanfering
angle of the wafer are p and O, respectively, the upper and | ower tapered
surfaces of the concave groove and the chanfered portion of the wafer can
be surely made cross-sectional point contact with each other. 15[0014]
Moreover, at this tine, it is preferable that the angle p of the tapered
surfaces of the concave groove with respect to the upper and | ower main
surfaces of the resin ring satisfies 0 < p 0+7, the tapered surfaces naking

20 contact with th & escr d a n angle p of
the taper ed &% &8 \ﬁg’f"etrhfena%onglél\:;?eacgersooovfebc\% h%%\égl e\gﬁsf oit'%per and | ower

mai n surf aceperfed barfeses maRngatorsfaes Wi th &Wwafehe eapetid surfaces
TRk 0 ot g UG B B8 ded? SR T b, LEBpR S e et veer
the resin riheg upgiefd emdnnbweraﬁdpesQMCfuﬁﬂutqyeméraheonootayﬂegxnﬁWﬂ
per Pt SBaTR] BrShEES Bk Phrt S e R oL sy can be
doubl e- si deqislt shintgcapparat eachnothel nghat 9 eadt < r9é)°casrs@t1$hreca
doudle-51de-pol 5/l 0a SRRRELSs e, IR BRERT 05y MggPRESeN
appar at us ian@lgdbﬁgthbetagétearsﬁfmaéegknﬁﬂuhemamacpwbighongeapparayus, t he
by Suppr oS G418 P tGeHBPSE] BRI THE TBUVEr PaATerdl thag ah e Y aper of
t he wafier tt@;ebftap@h:ie&hed;f[aeeiﬁr}uamgammftadﬂlaumhe$hat wafigentamh treovi des a
vaf o 10 oyl .5t bol) s P9, IELI0R Lor, P LD daublersude pol s g
carrier acebedup@eiroahfielpwesetiperadiurdacdss ofl atedcbatarengrpper and
| over turn _taplgs tp whichyPOLLEDL NG, PaY% ageA LAGNEY sLber yalsle TS held
cross—-sectional point contact with each other.
15 [0014]
Moreover, at this time, it is preferable that the
angle P of the tapered surfaces of the concave groove with
respect to the upper and lower main surfaces of the resin
ring satisfies 0 < B < 6+7°, the tapered surfaces making
20 contact with the wafer.
As described above, when the angle B of the tapered
surfaces of the concave groove with respect to upper and
lower main surfaces of the resin ring satisfies 6 < B <
0+7°, the tapered surfaces making contact with the wafer,
25 it is possible to reduce the gap between the chamfered
portion of the wafer and the inner circumferential portion
of the resin ring sufficiently, and reduce the generation
of the outer peripheral sag more effectively. Furthermore,
a wafer—holdingApower can be enhanced.
'30 [0015]
In addition, the present invention pro&ides a double-
side polishing apparatus including at least the carrier for

a double-side polishing apparatus, the carrier according to



15 the upper and | ower tapered surfaces of the concave groove of the resin
ring and the chanfered portion of the wafer nmade cross-sectional point
contact with each other, the resin ring being disposed al ong the inner
circunference of the holding hole of the carrier, and doubl e-si de polishing
20 is performed with the wafer sandw ched between the upper and |ower turn
tables. [0017] As described above, by placing the carrier for a doubl e-side
pol i shing apparatus, the carrier according to 25 the present invention,

bet ween uppgg a]EFJ%g Quer; .1ables to which polishing pads are attached,
the wafer is he va\tqﬁltnhfghgﬁ%gf and | ower tapered surfaces of the concave

groove of the re% Weasiomgbaddabheechahflerdge phnbilensaoflet peliwitiery nake
cross-secti%ﬁgg j Nt .1 h t , _ j i hej ng

di sposed al ong E%$%ﬁ%§g¥g?§%u%%r %%%g{%’? G\xre ahg{%g%gg Egﬁén%éi]{%el gjar rier,
and per f or mpre tis, e thiedeapoli eshangowd iry ttire thef presentivi et isat.ween t he
upper ard | gyeresLur a Sy tk I;0pr d essi ng

t he gengratlon %ﬁéﬁﬁ%ggog grbﬁer|%%%$%$%§§g &Q%ﬁé agég %%X?ﬂﬁyha er to be
pol i shed. [®D18]e lowtelre peaipheral osa@ atoibihe diagerpolfi the nge Bgparat us 5
accordi ng téézégﬁﬂgﬁg%ent invention, the resin ring has the concave groove
on the inner circunterence thereof, and the wafer is held with upper and

| ower taperE®Isiirfaces and a chanfered portion of a wafer nade

‘i{)oss'sec“ onal M%‘%}e%e%onkﬁgt yLL b, each other, ptrh%nggeé %é‘ge]! over tapered
surfaces being Tormed n the“eohcave groove: Phersrtof e, by perform ng
pol i shitAg Woulsiergitkepdbibhirgimetipad i Xy pg rfjopaviapudopbbetstete wWith this
o e oo Aoy RELL ST PRI (R, 80k A S daper I
polishing apparatus, the carrier according to the present
invention, is placed between upper and lower turn tables to
which polishing pads are attached, the wafer is held with
15 the upper and lower tapered surfaces of the concave groove
of the resin ring and the chamfered portion of the wafer
made cross-sectional point contact with each other, the
resin ring being disposed along the inner circumference of
the holding hole of the carriér, and double-side polishing
20 is performed with the wafer sandwiched between the upper
and lower turn tables.
[0017]
As described above, by placing the carrier for a
double-side polishing apparatus, the carrier according to
25 the present invention, between upper and lower turn tables
to which polishing pads are attached, the wafer is held
with the upper and lower tapered surfaces of the concave
groove of the resin ring and the chamfered portion of the
wafer make cross-sectional point contact with each other,
30 the resin ring being disposed along the inner circumference
of the holding hole of the carrier, and performing double-
side polishing with the wafer sandwiched between the upper

and lower turn tables, the flatness can be improved by



15 rotate during polishing while suppressing the generation of the outer
peri pheral sag by reducing the gap between the chanfered portion of the
waf er and the inner circunferential portion of the resin ring, and the
flatness of the wafer to be polished can be inproved. 20 BRI EF DESCRI PTI ON

OF DRAW NGS [ 0019] FIG 1 is a schematic sectional view show ng an
exanpl e of the doubl e-side polishing apparatus according to 25 the present
i nvention; FIG 2 is an internal structure view of the double-side

pol i shi ng ratus_of _the present inyention as seen | pl .8W,
FIG 3is %Ql%%ﬁgrsrg%?% R/Illeevgeg e&vﬁecnlé) "aR e;%éﬁ'p?lé of Qﬁfelpg%r%alr P ?gr g*‘ gr a
doubl e- si dehpoltepar ngf appanatiies; tichdecapiishedccording to the present
invention; (no.g FIG 4 is a schematic sectional view showing a state in
whi ch t he e{gge &ortion (the chanfered portion) of the wafer nakes
cross-sectional Ipotid caontizot fwid la @oublreside rpenfsdrienc eppagpepnsand | ower
t apered. surfaces.of the.concave grqove). of the resin ring o h arrier
for a d%ubﬁl < (s)irgén%o‘fcfs ené) réaﬁﬁé’r atll?g,e}lf:ﬁ%n(:aﬁr’? er"H et ar |gnfg51a%o%ggt he
present i necenthoa, gassive owthg tideshapecomféhencondaweodi,oeve thet he resin

ing; FIG 5. i tional yi i ng. | ther _sh f th
concave gr BATE of HEL GUiR MERGmoR thioAF: v Tl P aNe UPS pol i shi ng

appar at us, chhrféfed gyorteforaeoladivaFetrombie presentedinivendli goint FIG 6
;ﬁda VIGM/%QQ agg &1 'é%%"S%H%E,tQ%eeﬁgggkeaﬁﬁmﬁéJE}‘%% éyé%tlve exanpl e;

10 surfaces being formed in the concave groove. Therefore, by
performing polishing by using the double-side polishing
apparatus provided with this carrier for a double-side
polishing apparatus, the generation of taper in the
polished surface can 5e suppressed by making the wafer

15 rotate during polishing while suppressing the generation of
the outer peripheral sag by reducing the gap between the
chamfered portion of the wafer and the inner
circumferential portion of the resin ring, and the flatness
of the wafer to be polished can be improved.

20
BRIEF DESCRIPTION OF DRAWINGS
[0019]

FIG. 1 is a schematic sectional view showing an
example of the double-side polishing apparatus according to

25 the present invention:

FIG. 2 is an internal structure view of the double-
side polishing apparatus of the present invention as seen
in a plan view;

FIG. 3 is a schematic view showing an example of the

30 carrier for a double-side polishing appératus, the carrier
according to the present invention;

FIG. 4 is a schematic sectional view showing a state

in which the edge portion (the chamfered portion) of the



FIG 7 is an explanatory view showing a state in which, when polishing is
performed by using a resinring in a 15 conventional carrier for a
doubl e- si de polishing apparatus, a creep deformed polishing pad enters the
gap between the inner circunferential portion of the resin ring and the
chanfered portion of the wafer. 20 DESCRI PTI ON OF EMBODI MENTS [ 0020j
Hereinafter, an enbodi nent of the present invention will be expl ai ned;
however, the present invention is not limted thereto. In conventional

dounl e- 51 de,poL g ofo2s 2. 0el 811 Lhe o e8R delorp i N Assoct ated with

t he viscoel a y Ccharacterisiics of a poli1shing may occur during
pol i shi ng amikcumfetrkacevénppe¢haind heovedgd gperedonupfache abfErei s

charf erod, 2,288 3,88081 2bpdon Lhes ouLery ol gl srepee: ofophe vl or as a

result of t formed polishin entering e gap between the
i nner circubdwrlentsiide polishimefapderatesi,n thiengaaniet hecehragddiey ¢ porti on

of the f in.s cases...This hecaones .a c e el er] i f the
flat ne_s\gao?{}ﬁgrv?/% eF. lnf%ﬁ?ﬁn’ ahd SCrE,F(;OrV\/ler?t i%g%a B%/?gt%ES{ulg%?%%rg&g%ch an
out er peri phweyade sdgrhéoreskanpigg; t he shape of the inner circunferential

portion of the resin.ring to be made cont.act .with t er is forned
according to thg%ghagelgfat?ﬁP%Wﬁﬁﬁ%H§§ Qﬁ@??ﬂoﬁlg ?ﬁ%wgé e?? they are
bonded, anditdtdreeabhepepot i €lhe nepncaperdraoved of Theeoudein peingphef al sag can

be thereby suppressed. -However. this jnhihi.ted the wafer fro otating at
Che (i o HRPERTRG. FOReP (e T Edd Red SHampaBeer 81471 o ibppr ess t he
gener al0on cafrrtiee baperdimg tte tid ifeesdnturihaeatddbnt he wafer and i nprove

the flatness SUE&E?iEh{éyé view showing the results of the example
and the comparative example; and
FIG. 7 is an explanatory view showing a state in which,
when polishing is performed by using a resin ring in a
15 conventional carrier for a double-side polishing apparatus,
a creep deformed polishing pad enters the>gap between the
inner circumferential portion of the resin ring and the

- chamfered portion of the wafer.

20 DESCRIPTION OF EMBODIMENTS
' [0020]

Hereinafter, an embodiment of the present invention
will be explained;‘however, the present invention is not
limited thereto. 1In conventional double-side polishing of

25 a wafer, the creep deformation associated with the
viscoelasticity characteristics of a polishing pad may
occur during polishing and, in the event that the edge
portion of the wafer is chamfered, a sag is generated on
the outer circumference of the wafer as a result of the

30 creep deformed polishing pad entering the gap between the
inner circumferential portion of the resin ring ahd the
chamfered portion of the wafer in some cases. This becomes

a cause of deterioration of the flatness of the wafer.



[0022] In view of this, the present inventor has studied 15 intensively to
sol ve the probl ens descri bed above. As a result of the study, the present
i nventor has found out that, by nmeans of holding the wafer with the upper
and | ower tapered surfaces that is fornmed in the concave groove of the
resin ring and the chanfered portion of the wafer 20 nade cross-sectional
point contact with each other, while suppressing the creep deforned
polishing pad entering the gap between the chanfered portion of the wafer

and the inngs, ]rcurrferential portion of the resin ring by formng the
concave groove 1h the inner circunferential portion of 25 the resin ring to
reduce the gap, Ganvenitjossilbye to® suppreése sutd ehanvésropeiiphanali ng t he

waf er from atd t.her SR € e . rati h of the
outer peri p%%’alfdgf%glgltgheggéper, %nozfsh%% l%?’g’%ghtg&%ggmg%%%g%ﬁmll nvention
to conpl et imrrti3f] @F23he resinHeimy R Ge hdde mosthetmwith st ivafEr vi ew of

t he douRl e-sj ol § shi t.us. provid it h i a
doubl e- ls% i delépﬁc?rgl}ﬁ&nadgé%%g?g?ﬁg? %%:eco%hcﬁéneg%t%o%%eChlgﬁ\f/%%%(lﬁ ﬁér%lné] FIG 2 is
an i nt er nalofstuthectwatferyi ehepf atddoaoidil e-sidehpoepshengpappshEtaisisas seen

ina plan vie 0024] shown in FILGS. .1 _and 2 he -side polishing
5 appar at uspez‘#oﬁ%n()e\?lz'deﬁ Pﬁg?ﬁepec%lrprqeerra]f ()Sragacggu%]ee?g?g% ol i shi ng
appar at us kupmoraseidng Howeher prigsientirniierteidonhei neEadefrem upper turn

LnLe Corr AU VRS UERE o han PL BG BRORE O faER e
t he 10 impossible to suppress the generation of the taper in the
polished surface of the wafer and improve the flatness
sufficiently.
[0022]
In view of this, the present inventor has studied
15 intensively to solve fhe problems described above. As a
result of the study, the present inventor has found out
that, by means of holding the wafer with the upper and
lower tapered surfaces that is formed in the concave groove
of the resin ring and the chamfered portion of the wafer
20 made cross-sectional point contact with each other, while
suppressing the creep deformed polishing pad entering the
gap between the chamfered portion of the wafer and the
inner circumferential portion of the resin rihg by forming
the concave groove in the inner circumferential portion of
25 the resin ring to reduce the gap, it is possible to
minimize the chances of inhibiting the wafer from rotating
and thereby suppress the generation of both of the outer
peripheral sag and the taper, and has brought the present
invention to completion.
30 [0023]
Here, FIG. 1 is a schematic sectional view of the
double-side polishing apparatus provided with the carrier

for a double-side polishing apparatus, according to the

- 10 -~



10 turn tables 6 and 7, the faces at which the turn tables 6 and 7 face
each other. In addition, a sun gear 13 is provided in a central portion

| ocat ed between the upper turn table 6 and the lower turn table 7, and an
internal gear 14 is provided in an edge portion thereof. The wafer 15 Wis
held in the holding hole 4 of the carrier for a doubl e-side polishing
apparatus 1, and is sandw ched between the upper turn table 6 and the | ower
turn table 7. [0025] Moreover, an outer circunferential gear teeth of the

20 carrier f .doubl_e-si pol i shing. r_at j gear
tooth portilon(r)f'[eo!%]tdqr%é s'?ﬁ’rcli gggf QSl%n%’p%hngp%agr %gfaaggfglﬁégﬁ?%\?ﬁen t he
upper turn dalllle-6ialed pohéshimgrapparatuwblas Beaneinog apbah byiean

uni |l ustrat r.ive source, the carrier for a doubl e-side polishing
apparatus 1 1s 25 revol ved about the sun gear 13 while rotating. At this
tinme, the wafer AY ishowal dni AIGhe hodrd iy Hdlee dpubfiet hde paliahifgr a

doubl e- si de._pal.i.shi ng ~appar.atus 1...a bot.h surf s_a i d
si mul taﬁeouasl'[{%fl rt‘)-’lflc “t%%%%%%?’?%%‘% Yi()%&qqpeolciasrrﬁl%é: %ggsaé&fkﬁpéadﬁi%ﬁ on, at the
ti me of polgahisignga appapetishl ngpeodndingn tics theppkesent riomention,

uni | lustrat.ed nozzl e. [.0026] Furthernpre, as.s i n.El 3, the
carrier forlné:léléizlfﬁl gpsillggeﬁoﬁl?hi% laepparaa us i’o %g F‘%\é\gc%%llee% base 3

nmade of nmetdlidhn awki pirovheediosdiayg twlfmck feachhoktengve el awelflar, Wnids
fored, |1 9 fngt DS ESLE LU RTSRS0EH PLOTLAE 0B o
the re3dn rmurg Sableshé dadnpe tife tfwrcadge phrithonhef tiire twedflers W can be
prevent ed, _t he_damage whjch_.is caused py . .t.he wafer W bei mde contact
W Ch Che naPA TcARFRePBASEC Tur | T R hnge Sun 90T B Fon. the
waf er Wi s pirosetitddinntocéerdblghimg diollecétetl bhewean riler Ypprera _
he.above- GBE8r FREYCT BaPRC i TS 0880 BP0Rg 1 He it riter 1A or ent 8l
surface theeeef14 is provided in an edge portion thereof. The wafer
15 W is held in the holding hole 4 of the carrier for a
double-side polishing apparatus 1, and is sandwiched
between the upper turn table 6 and the lower turn table 7.
[0025]
Moreover, an outer circumferential gear teeth of the
20 carrier for a double-side polishing apparatus 1 mesh with
each gear tooth portion of the sun gear 13 and the internal
gear 14, and, when the upper turn table 6 and the lower
turn table 7 are rotated by an unillustrated drive source,
the carrier for a déuble—side polishing apparatus 1 is
25 revolved about the sun gear 13 while rotating. At this
time, the wafer W is held in the holding hole 4 of the
carrier for a double-side polishing apparatus 1, and both
surfaces are polished simultaneously by the upper and lower
polishing pads 5. 1In addition, at the time of polishing, a
30 polishing solution is supplied from an unillustrated nozzle.
[0026]
Furthermore, as shown in FIG. 3, the carrier for a

double-side polishing apparatus 1 has the carrier base 3

- 11 -



[0027] Here, FIG 4 is a schematic sectional view showing a 15 state in
which the wafer Wis inserted into the holding hole 4 of the carrier for a
doubl e- si de polishing apparatus 1 and the edge portion of the wafer W nmakes
contact with the inner circunference of the resinring 2. As shown in FIG
4, the edge portion of the wafer Wto 20 be polished is chanfered, and has
the chanfered portion 12. Mreover, the concave groove 8 is forned on the
inner circunference of the resin ring 2. Furthernore, the concave groove 8

has taperedy sy %fc?ig??et%lf Qé”ﬁﬂiicﬁ' HQeﬂo%&‘ﬂﬁJr acgsﬂol’félfvoﬁ?j 1 d4NR 99e 25[0028]

I n addition, er and I ower a ere e cohcave groove
and the chawdgeed p@rtﬁocmemlz oitnm@dmlaim, Wheakesdnossngettisnal point

contact W i 8360 PG A0 LRSYaLEL WIS Il Busbch, 2, Lrigas- sect i onal

poi nt 30 coan € cross-sectional point contact neans a
state i n whiektdirgehatekd p<§| hhe coatabtr wbdde e3acthtthethe\/me¢SJal comgact spot

is seengdn gr tion. -There i n A4 he upper
and Iovver agczt?ee ?n a((:)efs@s <§<5§I_pe E:}hérhere %%oﬁd F%%e@ %Pk% e wafer W
make cont acprwetriteehchh@t tlamage wipper anddumser ywshpovafer Wdadawrri bed
above, by hol di ng the with the 5 uppe dI ed syrfaces 9
that is fornfgeaj |Cg)r}thé:t\é\%n§évg¥'8r%%%aefscao]?“t ebraeSS| n rgrﬁé éa!g(ﬁidl%hlzw‘

chanf ered porti dm B2ldiftibhe waéewafmatel criosersedt iohal tipoihmldiont act with

each ot her |t |s |betom |mzet chances of _inhibjti e waf er
W from r ot a9 ng dt?rl%?%é 16%pot 5 E; O DALY Aﬁﬂa@gatﬂ%
10 1 and is held, the holdlng hole 4 having the above-

described resin ring 2 disposed along the inner
circumferential surface thereof. '

[0027]
Here, FIG. 4 is a schematic sectional view showing a

15 state in which the wafer W is inserted into the holding
hole 4 of the carrier for a double-side polishing apparatus
1 and the edge portion of the wafer W makes contact with
the inner circumference of the resin ring 2.

As shown in FIG. 4, the edge portion of the wafer W to

20 be polished is chamfered, and has the chamfered portion 12.
Mofeover, the concave groove 8 is formed on the inner
circumference of the resin ring 2. Furthermore, the
concave groove 8 has tapered surfaces 9 formed in upper and
lower portions thereof;

25 [0028]

In addition, the upper and lower tapered surfaces 9 of
the concave groove 8 and the chamfered portion 12 of the
wafer W make cross-sectional point contact with each other,
and the wafer W is held in such a cross-sectional point

30 contact state. Here, the cross-sectional point contact
means a state in which they make point contact with each
other when a contact spot is seen in cross-section.

Therefore, in the present invention, the upper and lower

- 12 -



As descri bed above, when the carrier for a doubl e-side polishing apparatus
is configured such that the concave groove 8 is formed on the inner
circunference of the resin 15 ring 2, and the wafer Wis held with the
upper and | ower tapered surfaces 9 of the concave groove 8 and the
chanfered portion 12 of the wafer Wnade cross-sectional point contact with
each other, the gap L between the chanfered portion 12 of the wafer Wand
the inner 20 circunferential portion of the resin ring 2 can be reduced by

per forning pold sy @qr'%c §' axtét J&’é“%%l 8£‘c§&‘1“:92 appasat us provided

with this carrier for | e-si |s |ng pparatus according to the
present i nveEfSoOM, maﬂré ?ﬁété‘ﬂée‘ﬂl@emﬂ(ﬁe@t@@lﬂ shi ngp@adargi gimway ot he gap
can 25 be Ressed and thereby the outer peripheral sag can be

suppressed.” [ 0030] In addition to that, when the wafer Wis held with
t he upper and | éwedesapébed ebm?%cé&fdekﬁthetbenweﬁ%rgWO0Vél$h30 and t he

chanfer gd Rgild:0Bnl2, 8ot heayel el WIAIR C03RaPeELi pRAl ANt Ot act wi th

each other the water can ng polishing, and the generation of
taper in trﬁpqm@WESgedosarBa@é ttan tEs iguppmes 8ednd Ashen ¢leufared here is no

need 10 PR BHOGPSERL e ldPPYLDA, UhBCLLSLRSLY Addiing an extra

pol i shing process ness of the waf I shed can be
i nproved ordoptaicthwohk p@ths¢mhgynpﬁdce§s£05§@63¢]to mlﬂ#MlZéuﬁhQ| me, it is

preferablec%%% tLesWEN; %Qf?ﬁggh%1gt gﬂi &e%e%egmsggt 329%6t e concave

groove 8 with respect er an Fower mai noSurf and 11 of the
resin lﬂngE@llsheDGapered surfaces 9 neki ng contact mrth the 10 wafer W
and the cheg%e ng angle of the wafer Ware p and 0, respectively, the
upper and Iomer tapered surfaces 9 of the concave groove 8 and the
chanfered portida desofibdér akafwer, Whemk&her ossrsectianal qnnhﬁe-eedeact with

each ot herpglg Qh?ngoi)pﬁlgg&é Siss%to %flg%ged 368n %{ulr?’ace&q% of the concave

sati sfying WEr 't apér e
groove 8 agdoohe &hemtﬁwmmbdxnﬂrthe i2nefr thecwaferemem &t the alepimade

Cross- f§0t&99312P05£ﬁ {Kg“ﬁg%e ﬁ:QSe%%Edphggﬁ thgoggger and lower
tapered surfaces 9 of the concave groove 8 and the
chamfered portion 12 of the wafer W made cross-sectional
point contact with each other, the gap L between the
chamfered portion 12 of the wafer W and the inner

20 circumferential portion of the resin ring 2 can be reduced
by performing polishing by using the double-side polishing
apparatus provided with this carrier for a double-side
‘polishing apparatus, according to the present invention,
and the creep deformed polishing pad 5 entering the gap can

25 Dbe suppressed and thereby the outer peripheral sag can be
suppressed.

[0030]
In addition to that, when the wafer W is held with the
upper and lower tapered surfaces 9 of the concave groove 8

30 and the chamfered portion 12 of the wafer W made cross-
sectional point contact with each other, the wafer W can
rotate during polishing, and the generation of taper in the

polished surface can be suppressed. As a result, there is
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20Here, the chanfering angle O of the wafer is the angle O shown in FIGS. 4
and 5, and is defined as an angle of an intersection point of a tangent at
an R end, the tangent extending toward the wafer surface side of the
chanfered portion 12 of the wafer W and a horizontal |line fromthe 25
surface of the wafer. [0033] It is to be noted that, in FIGS. 2 and 3, each
carrier , for a doubl e-side polishing apparatus 1 holds one wafer W but a
plurality of wafers Wmay be held in each carrier for 30 a doubl e-side

pol i shing arpcp%@etdlscob}s&gb?gyggg ﬁ&{srag ﬁrm fio%ugl enal fEaRdsS g

apparatus, having a p t he shape of the
concave gro@ﬂﬁbUBJ an ﬁPFéﬁe@PhlShmmg)lZOQﬂﬂ%ﬁ @@dd§h?ofhavléeﬁ1@fum§‘§r and

| ouer t aperedkiny a6e5.00p008 BRGA LIST 8111 dN18WaPBR) 9N LRVEL t aper ed

surfaces 9 which make cross-sectional poi contact"wth the chanfered
portion 12 msflishengabaocwssior exanpl e, the 5 shape etc. of the deepest
porti on sof ﬁﬁg”goncave groove 8 is not particularly limted to a V-shaped
groove. For exanple, the concave groove 8 may be a trapezoi dal concave
groove 8 shown At EhEs 5impo0BY]isl ate fdrablte #hatth@hangthe;ﬁnglqlmi t aper ed

surfaces 9 e Wipccancauecaroovs & Wik 1eaR58! oLoobbeouppar abdguer min

surfaces 10 an eresinrin erab sati sfies <
t apered surtfcadés gpmﬁrhamﬁjtQW¢hemMHfennukw&beéoc@nﬂati.OﬁS@@iléxﬁﬁmle

when the CQ%EBE&K”QhQ”QLSePth£ﬁE%§Hé§ &Mmaking contact with the
10 wafer W, and the chamfering angie of the wafer W are B and
0, respectively, the upper and lower tapered surfaces 9 of
the concave groove 8 and the chamfered portion 12 of the
wafer W make cross-sectional point contact with each other
when 6 < B < 90° is satisfied.
15 As described above, by satisfying 6 < B < 90° the
upper and lower tapered surfaces 9 of the concave groove 8
and the chamfered portion 12 of the wafer can be surely
made cross-sectional point contact with each other.
[0032] _
20 Here, the chamfering angle 0 of the wafer is the angle
0 shown in FIGS. 4 and 5, and is defined as an angle of an
intersection point of a tangent at an R end, the tangent
extending toward the wafer surface side of the chamfered
portion 12 of the wafer W, and a horizontal line from the
25 surface of the wafer.
[0033] |
It is to be noted that, in FIGS. 2 and 3, each carrier
for a double-side polishing apparatus 1 holds one wafer W,
but a plurality of wafers W may be held in each carrier for
30 a double-side polishing apparatus by using the carrier for
a double-side polishing apparatus, having a plurality of
holding holes.
Here, the shape of the concave groove 8 of the resin
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is 18, the gap L between the chanfered portion 12 of the wafer Wand the
inner circunferential portion of the resin ring 2 can be sufficiently
reduced when the angle p of the tapered surfaces 9 of the concave groove 8
with respect to 20 the upper and | ower main surfaces 10 and 11 of the resin
ring 2 satisfies 18 < 025, the tapered surfaces 9 nmaking contact with the
wafer W This makes it possible to suppress the creep defornmed polishing
pad 5 entering the gap nore effectively. Nbreover, t he waf er-hol di ng power

25 can be e r r t bl e-si de
pol i shi ng ng?ﬁgdfg%%%Pgééki Otﬁaggréggn fiven |g%%e?g% §§g§%|e t he
carrier forsarﬁhmﬁﬂeﬁsﬁqﬂmq@othshﬁmg,ap@aru@mﬁrJandlmQWSQ tarered shown in

FIG 3 and Q@y#gg%lhfvﬁﬁﬁﬁp %&ggﬁgogggggcé{bégéiégf%taggn§acen91€we

doubl e- si de po ng appar atus shown 1n provided wth t he
carrier forthe d@lﬁ)ﬂié?-lsacu@mlibshﬂ.agoappm ataserl Var e Fogedrampdet ehearri er

for a dqubl u fi I e the upper
and | ower t%r%%a%tlpée) th % %88%%% Sd}‘bjb?e & ?ehego ?‘g i %ggg’%ﬁgr a§t1us 20,

t he upper ahgl ¢QN%H3HUMUmHaﬂ&Ne§lﬁlaﬂd ﬂot@'WWBhdpadugrp@NeshlEgrpads 5 are 5
attached. Next ., fer W i |nsert ng hol e
4 of the carr%‘g‘h%othe (:(1:01?6:[3 Sﬁe poI sIPua g appara us LlLaa Oggg‘ﬁéel d wth
t he upper agmbdew& sthaper éd U6 ates 9 of the 10 concave groove 8 of the
resin ring ‘g is disposed along the inner circunference of the hol ding

e carr

hole 4 of t ier for a doubl e-side polishing apparatus 1 and the
chanf ei@d porti dt thicf ttihe, waheraMthade «ff adse sepeiredabupbaces chrfact with

each ot her. ‘the concave groove 8 with respect to the upper and lower
main surfaces 10.and 11 of the resin ring 2 preferably
satisfies 0 < B 6+7°, the tapered surfaces 9 with which
the wafer W makes contact.

15 For example, when the chamfering angle of the wafer W
is 18°, the gap L between the chamfered portion 12 of the
wafer W and the inner circumferential portion of the resin
ring 2 can be sufficiently reduced when the angle B of the
tapered surfaces 9 of the concave groove 8 with respect to

20 the upper and lower main surfaces 10 and 11 of the resin
ring 2 satisfies 18° < B £ 25°, the tapered surfaces 9
making contact with the wafer W. This makes it possible to
suppress the creep deformed polishing pad 5 entering the
gap more effectively. Moreover, the wafer-holding power

25 can be enhanced.

[0035]
Furthermore, in the wafer double-side pdlishing method
according to the present invention, for example, the

. carrier for a double-side polishing apparatus 1, the

30 carrier shown in FIG. 3 and having the resin ring 2 shown
in FIGS. 4 and 5, and the double-side polishing apparatus
20 shown in FIG. 1 and provided with the carrier for a

double-side polishing apparatus 1 are used, and the carrier
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15The upper and | ower polished surfaces of the wafer W are thereafter
sandwi ched between the polishing pads 5 attached to the upper and | ower
turn tables 6 and 7, and polishing is performed while a polishing agent is
supplied to the polished surfaces. 20[0037] By perform ng polishing in the
manner descri bed above, the generation of taper in the polished surface can
be reduced by nmaking the wafer Wrotate during polishing, while suppressing
the outer peripheral sag by suppressing 25 the creep deformed polishing pad

5 entering f&ke ag%ulbll%egﬁﬂg?)?gbfs}?ﬂ?@{% aQ:QJrst ilp@slgig%/ttﬁfaél@j er Wand

the inner circunferentia tiron o resin ring r'educi ng the gap
L. As a reskftvwedan the pepsrbhedt bowemrioven thablielsafnesd bfof hehavaf er Wto be

li shed iy .pak i shi i di t
pot i shed ordgid1u:0c p80: BAL Ntk PLAGESR VichlBoUbpadding Buextra L

pol i shing process. ter, the present 1 nvention wll
expl ai ned norn dpddiesi abhyg BatedvliclExdmplrelasttiConpadat P vareExanpl e of

the present,dqgptd on; however, the present invention is not limted
thereto. [0039] Exanpl e) 5By using the carrier for a double-side
pol i shing afi¥sadt us, shown in FIGS. 3 and 4, and the doubl e-si de poli shing

appar at us shown e 1 Gho L, apd, g ol deL widy LR CRRLI £51 AfKg G, glouty e oi de
pol i shi ng appar at us, oubl e- si de polTshi'ng was per orne% on silicon
waf ers haviafg tde carrier for a double-side polishing apparatus 1, and
is held with the upper and lower tapered surfaces 9 of the
10 concave groove 8 of the resin ring 2 that is disposed along
the inner circumference of the holding hole 4 of the
carrier for a double-side polishing apparatus 1 and the
chamfered portion 12 of the wafer W made cross-sectional
point contact with each other.
15 The upper and lower polished surfaces of the wafer W
are thereafter sandwiched between the polishing pads 5
attached to the upper and lower turn tables 6 and 7, and
polishing is performed while a polishing agent is supplied
to the polished surfaces.

20 [0037]
By performing polishing in the manner described above,

the generation of taper in the polished surface can be
reduced by making the wafer W rotate during polishing,
while suppressing the outer peripheral sag by suppressing
25 the creep déformed polishing pad 5 entering the gap L
between the chamfered portion 12 of the wafer W and the
inner circumferential portion of the resin ring 2 by
reducing the gap L. As a result, it is possible to improve
the flatness of the wafer W to be polished only with one
30 polishing process without adding an extra polishing process.
[0038]
Hereinafter, the present invention will be explained

more specifically based on Example and Comparative Example
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10 diameter of 300 mm and the flatness (SFQR (rmax)) of the surface of each
of the polished wafers was neasured by a flatness neasuring instrunent
(Waf er Si ght MA9 node/ Cell Size: 26 x 8 rum O fset: 0 x 0O mm Edge Excl usi on:
2 mm). [0040] 15It is to be noted that the SFQR (site front |east squares
range) represents, when an in-site plane cal cul ated by applying the |east
squares nethod to data in a set site with a wafer back surface corrected to
a plane is regarded as a reference plane, a difference between nmaxi num and

20 m ni mum Ppsind YralsedltSPhASLIES ; fHARdY,S tﬂeagfeééa{t eathersd i i@nd (max)
refers to the maximumdifference of each site. [0041] Here, the wafers were
chanf ered Hordmdéedshhagetand 25 the chanfering angl e thereof was 18.

Mor eover, tigidqiner dianeter of the resin ring was 300.5 mm the w dth of
the resin ring was 1700 gm and p was 25. The wafer is preferably held by
setting a di¥f@pdsde between the inner diameter of the resin ring and the

waf er dianet er asihe B8R bey £aual L ‘ over, it is
preferable in t?(r}ns 8f 8streé'ngth thaﬁﬁgﬁﬁ?&%?%gpﬁ?%fng is set in
the range GPPEBEGUSe 2DOON g MG hid andd, ehd ghap deulheawekde t he

chanf er ed 1tiis@R naf rsiidh tihe gyaner ghyc @{;f‘é‘al jon of the
resin ri nggﬁaslﬁzngmaﬁpgrmg}hsé resullr}fsgfzgjr!e 1s%g§mb|?gn G %t}gsomséhovm in
FIG 6, it garrdlegaforhatdelel SEORY mpdishd ngnprpyretes, cigpakedide 5 t he

results of b er - j radn : | wddifd ap, the

aver age vaﬁgggka%lﬁew%%g@% max ;e [ rsmgg?S\égr%%gng%fel%r%r ove dagapcorrpar ed to
32.56 hn Ofil@UFFﬁai—’a@fvéo(EX@valaé}d g af.riaitliflplsgvéﬁm et )o it Xhel8% [ 0042]
10As descr Lsﬁ‘%?aéQOé{E’eééh f‘@is @%e%oqqgfﬂeﬁn%gfgpgtwa?Xneasured by a

flatness measuring instrument (WaferSight M49 mode/Cell
Size: 26 x 8 mm/Offset: 0 x 0 mm/Edge Exclusion: 2 mm).
[0040]

15 It is to be noted that the SFQR (site front least

| sguares range) represents, when an in-site plane calculated
by applying the least squares method to data in a set site
with a wafer back surface corrected to a plane is regarded
as a reference plane, a difference between maximum and

20 minimum positional displacement from this plane for each
site, and (max) refers to the maximum difference of each
site.
[0041]

. Here, the wafers were chamfered before polishing, and

25 the chamfering angle thereof was 18°. Moreover, the inner
diameter of the resin ring was 300.5 mm, the width of the
resin ring was 1700 pum, and P was 25°. The wafer is
preferably held by setting a difference between the inner
diameter of the resin ring and the wafer diameter so as to

30 be equal to or less than 2 mm. Moreover, it is preferable
in terms of strength that the width of the resin ring is

set in the range of 1500 to 2000 pm. At this time, the gap
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perform ng doubl e-side polishing by using the carrier for a doubl e-side
pol i shing apparatus, according to the present invention, it is possible to
reduce the generation of taper in the polished surface by maki ng the wafer
rotate during 15 polishing, while suppressing the outer peripheral sag by
suppressing the creep deforned polishing pad entering the gap, and inprove
the flatness of the wafer to be polished. [0043] (Conparative Exanple)
20Under the sane conditions as those of Exanple except that a doubl e-side

poll shing apRALAldL: REAVLASHILLA M aoments 4hal yGRLE: Sa Male anfiaubl e si de

pol i shing apparatus, the carrier I and having a resin ring
wi th no corginvunfregengia2spowaien oivhe pesighedngamals t4v Ht.at ness 25 was

measured in thef%yq% r | ; resuhts inFlG 6

The average val ue o egﬁgegF%ﬁg(naxg ﬁggEé%ﬁSéﬁnnbgAéﬁéﬁézgfggﬁiagzve, it is

cl ear that tthe o |dteaasshat tee e3FQR atmeck)asiscampapeedt as t¢renpagsyl tto of

Exanpl e 3 l$,.LS )€ t , i pventi-Qn i s not
5 Oil%oﬁggu#ts of. End %%ef%#ﬁ%?gqg%g ga@if@%aﬂ&]}\é.an 18

restricted to oregoi ng e Iment is |
exenpl i fi caddirtioand thpnyaexampd ez iymtothabhe SEQBstmax] ald 264146 sane feature

and dermonstat gl Nfe38Eal MOCLLRNS AN £1LRGS A% F ORI LA { echni cal

concept descri bed esent ‘inventron are included in the
t echni cal dcepwle, ehé pnebwprovamestit irartio CsARREBLESA carrier for a
double-sidqoggbﬁshing apparatus, the carrier in a doubl e-side polishing
apparatus which polishes both surfaces of a wafer having a chanfered
porti ohOon an As described above, it has been confirmed that, by

performing double-side polishing by using the carrier for a
double-side polishing apparatus, according to the present
invention, it is possible to reduce the generation of taper
in the polished surface by making the wafer rotate during

15 polishing, while suppressing the outer peripheral sag by
suppressing the creep deformed polishing pad entering the
gap, and improve the flatness of the wafer to be polished.
[0043]

(Comparative Example)

20 Under the same conditions as those of Examplée except
that a double-side polishing apparatus provided with a
conventional carrier for a double-side polishing apparatus,
the carrier shown in FIG. 7 and having a resin ring with no
concave groove, 250 wafers were polished, and the flatness

25 was measured in the same manner as Example.

The results are shown in FIG. 6. The average value of
the SFQR (max) was 32.56 nm. As described above, it is
‘clear that the flatness is deteriorated as compared to the
results of Example.

30 [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
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5 outer edge thereof, the carrier conprising at |east: a carrier base
pl aced between upper and | ower turn tables to which polishing pads are
attached, the carrier base having a holding hole forned therein, the
hol di ng hol e for holding the wafer sandw ched between the upper and 10

| ower turn tables at the tinme of polishing; and a ring-shaped resin ring

di sposed al ong an inner circunference of the holding hole of the carrier
base, the resin ring protecting the chanfered portion by making contact
with the chamerad pont) eRe0kahlerbel g MRl aelRneLeENthe samd N resin
ring has a concave groove on an inner circunference thereof, and the wafer
is held w tfungpegnsarpagd mﬁéeqcap@q? echose irsfifeadeshahdal heonden er ed

porti on of Ale VAl sIRA3.0haSSE 20h SRRl BYMesGANLAC s tiildhcBach ot her,
t he upper an ower tapere sur aces being f orne in the concave groove.

2. The carrier the tedwilsed- scdee pof i @ie mysasydr dnysnaéenrding to claim 1,
wher ei n 25when an angle of the tapered surfaces of the concave groove with
respect to upper and lower nmain surfaces of the resin ring, the tapered
surfaces making contact with the wafer, and the chanfering angle of the
wafer are p and 0O, respectively, the upper and | ower tapered surfaces of

t he
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30 concave groove and the chanfered portion of the wafer nake
cross-sectional point contact wwth each other when 0 < p <900 is
satisfied. 3. The carrier for a doubl e-side polishing apparatus accordi ng
to claim?2, wherein the angle p of the tapered surfaces of the concave
groove with respect to the upper and |lower main surfaces of 5 the resin
ring satisfies 0.< p 5 0+7, the tapered surfaces making contact with the
waf er . 4. A doubl e-side polishing apparatus including at |east the
carrier for a doubl e-side polishing appamatus, the 10 carrier according to
any one of claims 1 to 3. 5. A wafer doubl e-side polishing nethod for
per f or mi ng HoublR-aArdd g3olficshipngownl er skedeodifdiagnaPRaratisi &S or a

doubl e- si decpol§ ShiNg ARRALALUS ol hﬁollésr@ﬂ{q | 896 A5l AT Qanysie of
claims 1 to 3, is placed between upper and Tower turn tables to which

pol i shi ng paelsh avur faceacvéds whEenataring hethwmbierrdt ReTtipRRroaril | ower

taper ed SUr{ASES olgd MhotaBEavengrone ol ddipiriaang ingeasd: the chanf ered
portion of the wafer made cross-sectional 20 point ‘contact with each other,
the resin ring bBeigarrdiespbese mlened thrtverierurbarcaifleterie®d B1TR he hol ding

R e i
base having a gglding hole formed therein; the holding hole
for holding the wafer sandwiched between the upper and
10 lower turn tables at the time of polishing; and
a ring-shaped resin ring disposed along an inner
circumference of the holding hole of the carrier base, the
resin ring protecting the chamfered portion by making
contact with the chamfered portion of the held wafer,
15 wherein
the resin ring has a concave groove on an inner
circumference thereof, and
the wafer is held with upper and lower tapered
surfaces and the chamfered portibn of the wafer made cross-
20 sectional point contact with each other, the upper and

lower tapered surfaces being formed in the concave groove.

2. The carrier for a double-side polishing apparatus
according to claim 1, wherein

25 when an angle of the tapered surfaces of the concave
groove with respect to upper and lower main surfaces of the
resin ring, the tapered surfaces making contact with the
wafer, .and the chamfering angle of the wafer are f and 0O,
respectively, the upper and lower tapered surfaces of the

30 concave groove and the chamfered portion of the wafer make
cross-sectional point contact with each other when 6 < B <

90° is satisfied.
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3. The carrier for a double-side polishing apparatus
according to claim 2, wherein

the angle B of the tapered surfaces of the concave
groove with respect to the upper and lower main surfaces of

the resin ring satisfies 6 < B < 6+7°, the tapered surfaces

making contact with the wafer.

4. A double-side polishing apparatus including at least
the carrier for a double-side polishing apparatus, the

carrier according to any one of claims 1 to 3.

S. A wafer double-side polishing method for performing
double-side polishing on a wafer, wherein

the carrier for a double-side polishing apparatus, the
carrier according to any one of claims 1 to 3, is placed
between upper and lower turn tables to which polishing pads
are attached; the wafer is held with the upper and lower
tapered surfaces of the concave groove of the resin ring
and the chamfered portion of the wafer made cross-sectional
point contact with each other, the resin ring being
disposed along the inner circumference of the holding hole
of the carrier; and double-side polishing is performed with

the wafer sandwiched between the upper and lower turn

tables.
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