DESCRI PTI ON CARRI ER FOR DUAL- SURFACE POLI SHI NG DEVI CE, AND DUAL- SURFACE
POLI SHI NG DEVI CE AND DUAL- SURFACE POLI SHI NG METHOD USI NG THE SAME 5

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 met hod using the appar atdBsCAEPBAGKGROUND ART [ 0002] When
both surfaces of a wafer are sinultaneously polished by polishing or the

li ke, the wafer is held by a carrier for a doubl e-side polishing apparatus.
The carrier 20CARRIBR dOOB| RUAL-tRUROACE hPOYI AHPEE abEVBICE, fANDelUAL-38RIACHe
t hi nner than the waoarrsaridichas va Cro [AMDN gp Ul URMACHO [IPOILITEG HIThES WafleéioDat a
predet erm ned position between an uppSTINGUMHE @@iME and a | ower turn table
of a ubl e-si de polishing apparatus. The wafer is inserted into the
hol di ng hole and 25 is held thereby, the upper and | ower surfaces of the
waf er are sandw ched by polishing tools such as polishing pads provi ded on

the faces_of pper. turn table and the I ower turn table, the faces at
whi ch theTgGﬁhg%§E1§§Eﬂébe each

[0001]
' The present invention relates to a carrier for a
10 double-side polishing apparatus, the carrier holding a
wéfer 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 position 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 1s 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 1is supplied to the polished surface.
[0003]
Here, the carrier for a double-side polishing

apparatus, the carrier used for such double-side polishing



ot her, and polishing is perfornmed while a polishing agent 30 is supplied to

the polished surface. [0003] Here, the carrier for a doubl e-side
pol i shing apparatus, the carrier used for such doubl e-side polishing of a
wafer, is nostly nade of netal. It is for this reason that a resin

ring is attached along an inner circunferential portion of the holding hole

to protect ca por.ti f. 1 waf from damage caused 5 by the netal
carrier f%? g gg%%ﬁé-%%d%%ggﬂ#éﬁggg 5%%5%%?%%. As descri bed above, by

perform ng pol Lshisgfafrt ehiat raekiong thae: resids i ng rietive et ttdehdwl di ng
hol e of the carrier and the wafer, the edge portion of th fer can be
preyenpeda§989158iﬁ5n8§nﬁﬁéﬁpmfGFG@§$Pl ?OrﬁﬁﬁhéVé@%ﬁMﬂéi%ﬁﬁﬂﬂQQ%@de
pol i shi ngtbsppettermad kligkh@oakaver desaHdeh mannelon idai RS St Esd$
concentrated on the outer circunferential portion of the water, only the

outer i rBinFEeeReral gortiien §ort ke deataiesidex aaslsiisheing wPRRrdshed due
to, for exanplgg ngcquk%ﬁ%%%v%l & \@f¥%¥ﬂ¥§;'§%fﬁ%ﬁ¥n é%%é hing slurry
ad, So tha pher

or the polishing p 0 an‘out'er peri sag 1's yenerated. This
out er per aphecalingaghies resd nofritnlge beansesn dfhadaicrd iorqattice off ttiee f | at ness

of the wafer. . 20[ 0005 Incidentally, regarding the flatness of the
waf er, itcﬁﬁglﬁéeﬁngn%\;\’ﬁ f”ﬁgte,r'bﬁg‘r?alﬁ B Wb ro it i i e FR g?%g hol e
of the caprkgenten #rdaubleany daml@ldshi ng apparatus rotate at the tine of
doubl e- si de Eolishing, it 2571s possible to prevent the generation of taper

in tH® polP8KRAY surface of the wafer and thereby inprove the flatness.
However, when double-side polishing is performed in

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 is 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).



[ 0006] Moreover, as a nethod for reducing the peripheral sag 30 descri bed
above, a nethod in which a second doubl e-si de polishing process for
correcting the peripheral sag generated in a first doubl e-side polishing
process is performed has been disclosed (refer to Patent Literature 1).
However, this nmethod is disadvantageous in that the nunber of processes is

i ncreased because the second_doubl e-.sid olishin rocess .fqr .correcting
the outer peri %ﬁé’reéﬂersag%i% 5133?18%&, dgﬁ%‘déf hclf’tﬁgeedf)usﬁ de' ?)C&E’}chhti eg met hod
that 5 canumbeéuce ft e ocokisekspeki phefralasa) Petfufasily Jwmsoreeivgought

after. . . Furthernore, a nethaod for producing a wafer, the method in
whi ch a Waf8F WPLHSRISGpPEPERAG iofg GOF FUTdts b atTHEH mEH P Sidbort i ng

ring 1o aB;gULEr peiireiHrel eahiidlh HORArdd OO N Wa{Emd]& &t i shing
and polishing is perforned on the wafer wth a supporting ring, whereby the
out er Per Fpheirgdusgg the cedecedetishazdn i aoseddFidherhap Rrent
Literatur 1 | TATI ON LI ST [0007] Patent Literature 1:Japanese
Unexaninegoéépgngfgﬁgﬁication (Kokai ) No.2005-158798 Patent Literature
2: Japanese UnefamthednBatent pekhiochtican pdddokiaig Noavad- 24123 SUMVARY
OF | NVENTI ON %0008] e _of the causes of the outer peripheral sag 25
gener at edPSE1PRe 1% FRLGR GolBifersivdd T iSHHRRE §NG el thiitidenet RYeep

def or mat i gataseseeiated WubboReny 3698 a ifl tadaract amadiasc of1t he
polishing pad. Thi's is a problem-described below. As shown in FIG 7, when
an edde pBpPriépnoPiathef et befonsolnoshething chehfreleishing 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 l: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 1s 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



30 gap is forned between an inner circunferential portion of a resin ring
102 and a chanfered portion 112 of the wafer, and a sag is generated on
the outernost circunference of the wafer Wwhen a creep deforned polishing
pad 105 enters the gap. [0009] The above-descri bed generation of the
sag due to creep deformation of the polishing pad can be prevented by, for
5 exanplethgeéggrning polishing after attaching the supporting ring to the
outer circunférential portion of the wafer as descri bed above. However, in
such a comvéntional nethod, since the wafer is fixed during polishing, the

generation of &ﬁ er.in tge poL%sEed surface ofjih waf er 10 cannot be
reduced by nak'.g fReVRaFEF CrIPE e IPRELEIIPE A él ative T dthdtr He .

i mproved gukbifmbenbhyofl @820bo1ishinfh@alr @seNthd PRAtdIR 35, berdy made in
view of the problens described above,” and an object thereof is to 15
provi de acgampiler Perfarménpl podiigbipel iadiviery adppateings the doubl e- si de

pol i shi ng . LAg.t.h arrier, qFQI -_Si | i.shi t hod
t hat can ?gﬁﬁgéﬁéﬂé gzhgrg%ig%%oPBkgpeFE%%uaf%b |§ﬁé§'gﬁ} aég§gﬁgq?ﬁ§rove
t he fl at nessebyaralengrtibedwaberner.ot dioareterd, ng rpadcthiangoshidre: isuppr essi ng

20, e oepetabuon ohothe auter orpheral, oag of, Lhs pafer, dus Lo creen
the presegenkR¥enbhoBrpEapLEes nd thar Hodh sheld a3 dandald s ng
appa&%tuséannot be reduced by making the wafer rotate Therefore,
the flatness cannot be improved sufficiently.
[0010]
The present invention has been made in view of the
problems described 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



25 the carrier in a doubl e-side polishing apparatus which polishes both
surfaces of a wafer having a chanfered portion on an outer edge thereof,
the carrier including at least: a carrier base placed between upper and

| ower turn tables to which polishing pads are attached, the carrier 30 base
havi ng a holding hole fornmed therein, the holding hole for holding the

waf er sandw ched between th per._and lower turn tables at. the tinme of
polishinggw%ngogd%Pﬁgﬁgggpgg %@&iﬁaffﬁﬁrd¥§6§3e6551&ﬁﬁ”&h*?ﬁﬁ%r

ci rcunf er proeeot inghehboktiaig etelde pofrttilbed @ar m=diasentdier neisim tHeng
protecting, the chanfered portion b%Pnakin contact with the chanfered

portion ofPERECREAIPREFEPD ReldenteRe WaLST riHPIRAd FhonERAd gridte on

an inner ghsCHNEEREAGE HRRLRRS ondRd 3nhke WafRiun R el WiHdrdimerarand
| ower tapered surfaces and the chanfered portion of the wafer nade

cross-secthnapripsi i beAracti thi tppeacknet Hemen Henmpird wnfacsrerandper ed
surfaces Dging, LQEORA il go&*%%o%o%%a\é%e%%%% n[aoooelgé éﬁ%ssed@éféﬂéjfd above,
when the carrrer conprises the carrier base place between upper  and | ower
turn tabl psiho whhthcpokiishi rgdhads hare atHeaclgshr tared caswe ertd@asmsediavi ng a
hol di ng hol e fornmed therein, the holding hol e for hol ding the wafer

sandwi che§UbEEGEENPEABIUSSEMEEhd T Shér V5 LIS at the tine of

pol i shingjoamdjthe ring-shaped resin ring disposed al ong an inner
circunference of the holding hole of the carrier base, the resin ring
prot dét i ng t heAghdaderébegorbione,byheakithe canmiar wanptigez Har® er ed

portion Obothecheldsuabehc b MRl A3 GsIdhd 11, RS &£ 4 fofcave, gr cove

on an inner circunfeéerence thereof, upper
| ower tapehe&dhspolaskingngailse aclearftenetheppr thilen ofrivwer iedsr headieng

cross-sectional,, point contact with each her, the u r and lo . tapered
sur f aces Bepﬂgdjrggnﬁal% PREech & glﬁro%&’éﬁ, l'iorﬂe&dlﬂ]gf ?oﬂoﬁgl%fé%%%er in
the polishrd satéacsananibdcedeeadhy twiui%éﬂneamfmwépt@ma during

polishing while sgagre55|ng the generation of the outer peripheral sag by

redudidng B2BapSbetwebr thEScRInPOldahiodti andithee igerharrd tFRSHhner
o be pol | shed s oRoBe Aaraveq robty @ e dien i Proy AT e abl o
t hat, whehoda ahgtkeofatrre erapersed <inef amesiofrine worceveigy odlve with
reSpeCt.tghamfered 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



upper and lower main surfaces of the resin ring, the tapered surfaces
maki ng contact with the wafer, and the chanfering angle of the wafer are p
and 0, respectively, the upper and | ower tapered surfaces of the concave
groove 5 and the chanfered portion of the wafer make cross-sectional point
contact with each other when 0 < f < 90 is satisfied. As descri bed

above, by satisfyi.ng 0 < pc.90 when the angle of the taper surfaces of
t he conca98P8F0858 &PVﬁrrggﬁchufgaﬁﬁﬁeP a 5m16ﬁﬁ?jhﬁPﬁp uﬁgg%es of the
resin ringapdBetiheut@peeed nstihacesntakitng icontaed wiidy t enavaftey, and the

chanfering angle,of the wafer are p and 0, respectively, the upper and
| over t apePeBT8hindcalIsr Oie thn¥afergrssved &l the rESRNCEATE Worti on of

the \A/afertﬁ@nusﬁ/%wgﬁhylm% %%%%?Fﬁe%hi&%@esoqjﬂqttk@@&%a\y@ t{k&s’?\%‘ ot her .

15[ 0014] reover, at this me, it Is preferable that the angle p of
t he t dper eddstheéachsmbt rekle poartdave odr Gdnee waiftdr mespectrass tdecuippwrl and

| ower main surfaces _of the.resin ri sati sfies 0,< pgR 0+7,_the red
surfaces ﬁ%&?ﬁg038%885t§8%ﬁmﬁﬁéhrﬂﬁﬁ%ﬁeﬂben s <d%§cﬁ'eﬁ?%&%§%£§Mhen

the angle p of Atha@etapebed sWdvagepyolsalthe BARAWE QRoV®ORi theheshect to
upper and lower main surfaces of the resin ring satisfies 0 < p, 0+7, the
t apered sBPFateSinhRengapsiesesunifarethe fndfs CIFFTe i FWRibH e to reduce

the gap bgbugepttps GPRERELEY A0 IhE MRIES SN Hdeddiierring,
circunferential portion of the resin ring sufficiently, and reduce ?he
generld i ohhef tabheredt eprgedeshoedlingagombes tefufigdt ithed walfir t+ Frdoile a
v o1 1) ShRCORIES SABRC FIMICA LSOO agq o LB TE
| east thetkaruppeerf andaldowh eapededpclurthiced appartad usonddiee ct $ o8
accordingaég tﬁgec ;%%gg%di%%%@EL%nbf the wafer can be surely made
cross—-sectional point contact with each other.

15 [0014]

Moreover, at this time, it is preferable that 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 0 < B £ 0+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 < f <
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—holding,power 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



As descri bed above, with the doubl e-side polishing apparatus including the
carrier for a double-side polishing apparatus, the carrier according to the
present invention, 5 the flatness can be inproved by suppressing the
generation of the outer peripheral sag and the taper of the wafer to be
pol i shed. [0016] Moreover, the present invention provides a wafer 10
double-si%%epogishing.neth%d for perform ng doubl e-side polishing on a

waf er, wherei R EREPEAFFVEN YR a doubl e- si de pol i shi ng apparatus, the

carrier accordpsgdegcii®cpr ageRie,i MMM it dcudlleaaeididgiaeieshipper and
| ower turn tables to which polishing pads are attached, the wafer is held
with 15 t REPEPAEMSaABCLEREN St 4per SFEhiTFadey & dN iSordddre RIGAE ™ t he

resin ringpaadaihe, Charl 64 iR QL Qi & SR g i OSsrafcidonal
poi nt contact with each other, the resin Ting being disposed along the

i nner Ti r thef életoesst ceme bisolidipnpvedl dyofsuprr axgimi@rthargbiil esi de
pol i shing 20.i forned.wth the wafer ndw ched betwee e er and
o% t%‘%eggtﬁfo%eﬂrl%le&al saﬁe(?néjbsc%e a epli ao@ & r(ugf'er Upp

| ower turnta escri ove, C|ng€%he carrier for a
doubl e- si de pollishiedg apparatus, the carrier according to 25 the present
inventionTpaitmeen upper -and lower turn tables to which polishing pads are

att ached, ®lafer is held with the upper and | ower tapered surfaces of

the concave grpgyecokrtheneyireddmg dRE At £ hardef g pordd oo of the wafer
make cross-sectional point contact with each other, 30 the resin ring being

di spddkd dPshdethédenped ishiaunimatdese fofr e foieing dotelafside carrier
o0 P SEPAOBRUOLS, 35,0 S U R marct sl betveen, e
t he generpbnmehmhgthppauhamépemm&hQEMrﬂﬁn;&nﬁbﬁd&n@am@rthé phesevaf er to be
p0|i5hed'ikgg%%£on, 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 carrier, 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



In the carrier for a double-side polishing apparatus 5 according to the
present invention, the resin ring has the concave groove on the inner
circunference thereof, and the wafer is held with upper and | ower tapered
surfaces and a chanfered portion of a wafer made cross-sectional point
contact with each other, the upper and | ower tapered 10 surfaces being

f din_th T f b f I | Lshi b [
the doubl 8YRPHES pORY SHNGIRRPATALHE BFobBeaikPERPERTENERPY 8POT 51 -

doubl e- si gee pRhpSHi B apPakatys, tbheegpbeiahean of taper in the polished
surface can _be suppressed by making the wafer 15 rotate during polishing
whil e suppP®@s8ing the generation of the outer peripheral sag by reducing

the gap betweep,tfig.C deporii L i 12R4 N8 oA
circunferentia?npgg?igﬁg%?é?h£8?eéiﬁBPPES,ggggaﬁﬁelgpapﬁesgbof tﬁg wafer to
be polsi shedcendibg toptioeedre26nBRiEFeDESCORl, PThENreE i BRAWNNGS a[s0F1g]

FIG 1 is_a schematic _sectionhal .view showi ng an _exanpl e of. the bl e-si de
o £ 2s3ineioIRe £

pol i shi ng“8ppaY¥at 95 atto etbnﬁgrtﬁérﬁP@ REPCRVEREESRE 2P G 2 s

an internahfetrust s Bd vireth ofipbbe dadblewsirde apelresihisng fapear ainds 0f the
present invention_as seen in_a plan view, FIG, 3 is a . schematic
vi ew showrhambaredanprelien pheaspasrr mafer 6 ogSas66td 8 tde B3I shi ng

appar at Usgof P o L £ 8T e REKO6FRBY, t @nkhE peesanl hRyen ik@Rered FIG 4 is
a schematic sectional view showng a stg e in which the edge portion (the

chanflér edspofa¢en)being heormafieinmtkes conceyesgeroyral [Fbiente fomeadty with
an i nner glreunferenge, (Upper and Lower (apered suchages, of i poncave

groove) eres FTNg 0 arrrer ou p i ng
appar at usappiieatas rpesvadeardioyg thids therpeesént andenbilessiated show ng

t he shape of ,the concave groove of the resin rin%; .
polishing apparatus, the generation of Taper in the

polished surface can be 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 apparatus, 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 5 is a schematic sectional view show ng an anot her shape of the
concave groove of the resin ring of the carrier for a doubl e-side polishing
apparatus, the 10 carrier according to the present invention,; FIG 6
is a view showing the results of the exanple and the conparative exanpl e;
and FIG 7 is an explanatory view show ng a state in which, when polishing
IS perforneg by u%ing a resin glng in a.lg conﬁgn%iongb carnierrfor a )
doubl e- si 8 pbI F_AFHgCEPPATr AEG51CH2 ¢r Bp Gef 8PHBG “p8I-8hPfRg pad ‘ent ers t he
gap betweenrtherépeete Citigpstearat laliepokbbereafl suk€atesi Birithg and the
chanfered portion of the wafer. 20 DESCRI PTI ON OF EMBODI MENTS [ 0020]

Her ei naf t 8PICAYE edBodY fenPLofhehEepiBsEANTi AfefbPoRAREER e %% [ ai ned;
however, e | k ' i : tdonal
doubl o 51 oo BT TE Rt o O T30t 0 PR b e e e o i o coeer et od wi th
t he vibscoehaspreseyt chavasteonst and ehowipgl tski shapad ofayhec @@na@e ng
polishing and, in tpe event that the edge portion of the wafer is
chanfered?rgozﬁgofs %%na?iigdrbﬂgfhe outer circunference of the wafer as a
result of the BOccreepsdef seneflapoki skicigopad enker ishgwiihe gap bet ween the

another shape of the concave groove of the resin ring of
the carrier for a double-side polishing apparatus, the
10 carrier according to the present invention;
FIG. 6 is a 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 and the
chamfered portion of the wafer in some cases. This becomes

a cause of deterioration of the flatness of the wafer.



inner circunferential portion of the resin ring and the chanfered portion
of the wafer in some cases. This becones a cause of deterioration of the
flatness of the wafer. [0021] Conventionally, to suppress such an
outer peripheral sag, for exanple, the shape of the inner circunferential
portion of the resin ring to be made contact with the wafer 5 is forned
accordi ng éB Lge shape of the chanfered portion of the wafer, they are
bonded, a fhireaft er polishing is performed. The outer peripheral sag can

be thereby suppbgassadiohaneyer tot BuppireRisbisiet he cvafer darampheatat i ng at
the tinme of polishing, and therefore it was 10 inpossible to suppress the
gener ati of28f fRE £XpBPlPn the pBRPshed &hef dv@cst creuRdre e i nprove

the flatngssesyhf bel i%HE' xes&poz%ﬁl BoVicWrfqel Rictt ol WAgS §He 4RI OF has

studied 15 intensively to solve the probl ens described above. As a result

of thé studyformedpresemtingvént bhehabapeurnd dite tdhamfdnedmeitiom hol di ng

the wafer w t he .upper . and_| ower t.apered rfaces. that i.s for . i n the
o%‘%g 9, th m% %t %h¥ﬂ£%_

concave grooveeoVaFﬁe restR g SR Frie 2X5h §ﬁ§?[ﬂ%&i9ﬂ%%) Waf er 20

made crospesectinedal paenbugert pekiphiklragacihgotder baMiHersppr essi ng t he
creep deformed polishing pad entering the gap between the chanfered portion
of the wafBPPRRASEAe iHﬁ@FVEFrcGﬁﬁéréﬁﬁ%ﬁfﬁﬁﬂwﬁhﬁ1Wﬁfq9u§§%%in ring by

forning tP@t&Qﬂﬁgvﬁtgﬂ:ﬁgv%ﬂn@ bl AR iGldf, CWHELHERINAlo RO Qi Hl 25 the
resin ring to reduce the gap, it I's possible to mnimze the chances of
i nhi Bi%t i ngnphesibler thr spprpoesasi hheagenehrartdlon sfpihessadesr ganditg i on of
both of rBgyuter perkaheral #a8 YIS ARG RS ALY, the present
sufficiently. :
[0022]
In view of this, the present inventor has studied
15 intensively to solve.the 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
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30[ 0023] Here, FIG 1 is a schematic sectional view of the

doubl e- si de polishing apparatus provided with the carrier for a doubl e-side
pol i shi ng apparatus, according to the invention, and FIG 2 is an internal
structure view of the doubl e-side polishing apparatus as seen in a plan
view. [0024] As shown in FIGS. 1 and 2, the doubl e-side polishing 5

appar at us, 20 ovi ded w the carrier, for a _double-side poli Lsi%lp

appar at uslTYe§£&8Pdi ﬁ‘é‘\g‘t %qghe(iprléséﬁt linﬁ\?gﬁ’tailoritﬁ%u&&e &Y g%ei urn
table 6 agdublkowetet Bolikabhg Zpphirahval @ Praadrdad $0 BAsad iface each
other vertically, and a polishing pad 5 is attached to each of the faces of

the 10 tutROE4B es 6 and 7, the faces at which the turn tables 6 and 7 face
each other. |npaddibiQngnapges ggaL 135l Sﬁ{eﬁ\eﬂ é—%i@ieC%le]aéhiF}Rjt' on

| ocat ed between the upper turn'table 6 an ower turn-table 7,7 and an

i nterrfal gemeratupss2fr priodedeidnwathedgpe pertiismr tfver eofdouiewweifde 15 Wis
held in the.holding hole 4 of .the carrj.er for doubl e- si de pal.i.shing
appar at uspft,llﬁhanﬁs APRRERERed  hEETRE lpfgett?p[)tg?e tRfrer‘?elnas“olléWgerétﬁuOQ’he | ower
turn tabl endluf8823h Mppeevehirnafta®ilels Gind wfiena idlrrgeaibiteet h of the
20 carrier_ for a double-side polishing apparatus 1 nesh with each gear
tooth porRoRPORTENBTEYAIEEaEC135ak® HRET MasihaAthfgarverd i Gid Yy mifeRd t he

upper turgp £abkenéngngdabhe LQwek thihd aly eea7c1?roefbrt‘¥{é‘_t%%e@’ & the
unillustrated drive source, the carrier for a double-side polishing
appaﬂ@tustgrnstables 6 and 7, the faces at which the turn tables 6
and 7 face each other. 1In addition, a sun gear 13 is
provided in a central portion located 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 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
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25 revol ved 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 doubl e-side polishing
apparatus 1, and both surfaces are polished simultaneously by the upper and
| ower polishing pads 5. In addition, at the tinme of polishing, a 30
polishing solution is supplied froman uniIIustrated nozzle [ 0026]

Furt her nor e sho in FlIG 3, . the ¢ rrler far sj.de Ilshlng
appar at us™ idﬁagftﬂg%%&rFpewghggetge 3189 ﬁﬁﬂ' gp &dhﬁ§'h§1dlng hol e
4 for hol dapgrt WeiwafFerm¥bi.s fiar gedi thdngdaird czres1tr1hez1rr@5|2n iring 2 is

di sposed along the inner circunferential surface of the holding hole 4 of
the carri€+SBa88d32190ngh thge 1pBSIN CATRYTS e e iddndye fTecet e égﬁb portion

~of the wefgig¥iganohe @r%\‘fe%%dca&%eqa@%% Wi Chyjits GaUSed oy thggafer W
bei ng made contact with the netal carrier base 3 during polishing. In

addi ti2on, 2t heheaflemapei ofi tiber Beldel np@fttlh)el led dibeg wedleg &1 ofant e carri er
for a dou pol i shi pa S. 1 and |s hol e 4
. gkg ghggd h% e%agg % oS 5 used qiong 4: nneﬂm%

having th ove- des sin rlng 2 spose

ci rcunf ermaﬁiaaboﬁua‘caceltthelta@f meft@Q2 Cardre; Hdda # dt&l&(ﬁqim]nﬁmmg.

sect i onal VIEM/ShOMAn% a 15 state in which the wafer, Wis inserted into the
hol di ng hol e 41Bf 28A&tdarri &Per ¥pigrabubise- s il iidin g hspr st iR9 1 and

the edge pgiti ancef thbewakee \Weagkes d%‘&@)tl%c-tsﬂ&é hhdih&HiRe a4 LAkt er ence
of the resinring 2. As shown in FIG 4, the edge portion of the wafer Wto

20 bdOpol isaed is bhadieitbe, heAdihgs hohe dhdvefeiman Yher takbmver2. Mor eover,
Lhe _concaxe-grogx BcLs. 9408d 0n,L0s Lanen lJ I argnge of the resin ring

2. Furthernore ncave gr oove has taper aces 9 forned in upper
and | owercpoctmbasehbhentoburzap@028kreof. In addition, the upper and | ower
t aper ed SP@égzﬁs 9 of the concave groove 8 and the chanfered portion 12 of
the wafer e cross-sectional point contact with each other, and the

waf er VVi5‘he|ﬂek@,SFQb.a4C&@5§‘%%%EH@%¥cl%@dﬁional 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 portibn of the wafer W to
20 be polished is chamfered, and has the chamfered portion 12.
Moreover, 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
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30 contact state. Here, the cross-sectional point contact neans a state in
whi ch they make point contact with each other when a contact spot is seen
in cross-section. Therefore, in the present invention, the upper and | ower
tapered surfaces 9 and the chanfered portion 12 of the wafer W nake contact
wi th each other at upper and |lower two points. As described above, by

hol di he waf h d.surf 9 that i
for med i n ERELCAnEN6GrS0ve B0 REnE PRSI oF| RS 3 A he Lr ored

portion 1l2a@trtWemwateeoWtarde wekas $aSeCidtera aQOIurptpeqoratrm:tldMetm @aach
other, it is gossible to mnimze the chances of - inhibiting the wafer W
from rotaPPh8 8uring 10 polishing. [0029] As described above, when the

carrier for a ﬂeuagecﬁ@e %'o%@' ngxanmm%@s A GRIHJOY & sbghhd hat the
concave groove 8 is orne ner circunference of the resin 15 ring

2, and t heppafeanyy Lowhel dtawetrledt sardfpoers @ndHadwdrs tfaparestl isurtffces 9 of
the conca LOQVe 8 and th anfered parti made
¥Sng ?8 %% tﬁegéghrﬁfﬁ%%n%ﬂg(%he é%%ygere&N

Cross-sectli ona ont gCt W ween t he

chanf er edpp@tﬁbﬁnlizoﬁf thize wadker WW\nakid tdi@sjmctz_%rﬁlr q@oHrer ent i al
portion of the resin ring 2 can be reduced by perform ng polishing by using
t he doublSOQFGEtpBFFEhFﬁ&haﬁﬁéﬁétus Eoidvibgsd Wi it thim redr i ertior a

doubl e- si eﬁaﬁeéssbfngnﬁ%%%@sthecqzerf@rngv 419 Jh & JHARSEY ddwvaly i on, and
the creep defornmed polishing pad 5 entering the gap can 25 be suppressed

and titer ebglidbingt er peripheral sag can be suppressed. [0030]
[0029]

As described above, when the carrier for a double-side
polishing apparatus is configured such that the concave
groove 8 is formed on the inner circumference of the resin

15 ring 2, and the wafer W is held with the upper 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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In addition to that, when the wafer Wis held with the upper and | ower
tapered surfaces 9 of the concave groove 8 30 and the chanfered portion 12
of the wafer Wmade cross-sectional point contact with each other, the

waf er Wcan rotate during polishing, and the generation of taper in the
pol i shed surface can be suppressed. As a result, there is no need to

Der 101 1 &, D1 BEERS L O cLTBLAYLN LIE ] 915, 00,20 0 A A Pl o

can be |rrpryoved
only w t hagaeénpobhhsbkRgappeteshing @@3tkss, andAttHiSl dtimdss idf ithe
~preferable that, when the _angle of the tapered surfaces 9 of the concave
groove 8 Wfﬁrr@sfw@cpet BoLAENGHpERNaRE HEREPVIRE (PTf fEidds ORfF and 11 of the
resin ri nﬁozis}ltﬂﬁgt gperedssurfaces 9 meking contact with the 10 wafer W
and the chanfering angle of the wafer Ware p and 0, respectively, the
upper and[PBRéd tapered surfaces 9 of the concave groove 8 and the

chanf ered portion of .t he fer, W 0SS~ Secti ol nt tact with
each ot her V\hekr}goté%r;’cfté%%’i \él%sthSi ?fr{égg.%a%sl&ssc&eagcdr i“g{e]%{ a@b%/emﬂngﬁl;./en It
sati sfyi ngh8 tapsreq, suk€adpgpen aid theweloricaper edciird B asl th ofedde-tconcave

groove 8 and _the chanfered portion 12 of the wafer can be surely nade
of 055- sectPoRF BBPRE eBft a0Mski MR idachrdanss %%c%?f 12&%5 &g presin

chanferingiaggbe Onaf thbereaf ahrirsddie angha iy showndd HG&S.cik and 5, and
is defined as an angle of an intersection point of a tangent at an R end,

t he tldhgeriéfextBnding tbgachamieniateenalef afe tdicdevafen He atrarff ersd

portion o W d rizant i fr t r of the
waf er . [3%331}%5&:%@{7%5% Fggbggﬁggeéatahét%%efn EP&%@Z and{%%,essgagz:?lﬁgarri er

for a  doubhe-sodeapel ggborng 8ppadathe Thaolifdscoheonafiern W2 bauft thepl urality

-of wafers ma d in each carrier for 30 a dquble-si decﬁgol i.shi ng

be hel !
appar at us"® eﬁgwn@apﬁeCESFFFEFCF&Pnéld(E’%“&- SORE- 50t i EHih S EPh s,
having a pherahitypot bob dihgsdwol £6ied.

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

- 14 -



Here, the shape of the concave groove 8 of the resin ring 2 only needs to
have the upper and | ower tapered surfaces 9 forned therein, the upper and
| ower tapered surfaces 9 which nake cross-sectional point contact with the
chanfered portion 12 of the wafer W For exanple, the 5 shape etc. of the
deepest portion of the concave groove 8 is not particularly limted to a

V- shaped gr.oove. For exanple, the concave groove & ma e _a trapezoidal
concave g?&S@eSSOEEXWHeFﬁgF%@.hgye[88§4fpf%ﬁtaﬂﬁ 39ﬁeﬁé,é¥ﬁﬁ¥e gle 0 of the
tapered sgubagess99oftotrhedceReavengr edve udpdirt Rinespedr ttagdedipper and

| ower main surfaces 10 and 11 of the resin ring 2 preferably satisfies 0 <
p 0+7, th8UE4PEREdIsHPfgReBagenCER SEhiSER tivaalaer i N Fds Cortiddy . 15For

exanpl e, whenchifeehan! BbipgoRnghe cof chiie ualar Wl | Srcl8 e i aap dndet ween

the chanfered portion 1 e wafer Wand the inner circ erenti al
porti on ofhehe ee&sinofi hhe2deapebs pofrtiionemi yheedwoah wehegradiee dhgl e p of
the tapered surfaces.9 of the. concave grao with respect to 20 the upper
and Iomerl%aPﬁ£s ?F§%8§9f6agn&le 5 F%ear&%%%ﬁgﬁég%f%éiﬁsfﬂgg:18 < p25
the taperedaspléacene9chnkione gedbaet sWiiay the avafreipaNoibHdls dekeassd t

possi ble to suppress the creep deforned polishing pad 5 entering the gap
nore ef f eBEPOBPYS RBPEBVER, Elffe waf er - hol di ng power 25 can be enhanced.

[ 0035] [0035Erthernore, in the wafer double-side polishing nethod
according to the present invention, for exanple, the carrier for a
doubll€- si de poRtshhhg &spparatbs andgilkeP of the tapered surfaces 9 of

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 P 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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30 carrier showmn in FIG 3 and having the resin ring 2 shown in FIGS. 4 and
-5, and the doubl e-side polishing apparatus 20 shown in FIG 1 and provided
with the carrier for a doubl e-side polishing apparatus 1 are used, and the
carrier for a doubl e-side polishing apparatus 1 is first placed between

t he upper and | ower turn tables 6 and 7 of the double si de polishing
appar at us .20 turn tabl and 7.to which t

pol i shi ngtPad8 §03$E Fagﬁg§g£E§€3€Ppara uSNexﬁS £Hé Shafer s i nserted

into the bekdiag Eﬁbeuﬂp@ﬁf the cawkirerufr®r tapdewbleeasicde pRA itsid ng
apparatus 1, and is held with the upper and | ower tapered surfaces 9 of the
10 concavEoyPbBvEigeoPolhehiBgi APPRAG RS KA ﬁ@edu§ﬁ@§e@néﬁdﬁﬁ"¥%e i nner

circunfer gnee ohoile BoLdung B8 Gnd ol « me A Pl doudle- Side
pol i shing apparatus 1 an he cha ere |on 1 t he mafer W nmade
crosssecetbaghegoi nt contact with each other 15The upper and | ower

pol i shed ?Hbég?es of the wafer Ware thereafter sandw ched between the
pol i shing -pads"'5 attached to the upper and lower turn tables 6 and 7, and

polishing is preker WEdeWbE@raWpri ShisRg tageNintos thepploler g Hdle pol i shed
~surfaces. 20 0037] perform ng polishing in the manner descri bed
above, theig ﬁ@rﬁ?FBﬁeéffPépérdPHbﬂﬁe%&ﬂ f&ﬂ#%h@@ﬁﬁﬁ??ﬁ?r%ﬂu%eﬁ by

maki ng theswaben WER! ahe QHf)b?'gaH@ll W9 ¢ g@rle%{ %L&E&ra%%sé ng dheput er
peri pheral sag by suppressing 25 the creep rmed polishing pad 5

ent efidng epeCYEp ErbevaeénthehehaﬁSeme¢qmgwa(ﬂhaLZl@fdmm@QﬂﬂdwaNmahd t he
er 1T EHET BERBL1 L RARSLODEL Lhe hesh g R tede e Lhe g L. A
pol i shed catyiart Hoeone aﬂubmbkshd@gp@ﬂQ@&&thdﬁpmﬁaﬁmwUﬂ@ﬁﬁ1Eﬂéra
polishingcggggggg éggggén 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 deformed 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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Hereinafter, the present invention will be explained nore specifically
based on Exanpl e and Conparative Exanple of the present invention;
however, the present invention is not limted thereto. [0039] (Exanple)
5By using the carrier for a doubl e-side polishing apparatus, shown in FIGS.
3 and 4, and the doubl e-side polishing apparatus shown in FIG 1 and

provided wth the carrjier for. a doubl e-side lishin ppar.at us, .

oubl e-si So. o1 SR AG has™ b8P F SPheanaHe8s s FhFcBACRERE! S HEMtIS s o

di anet er 06t 30Ombvedabdetdecf | at ness (SFQR (nmax)) of the surface of each of
t he poIisESg%égfers was neasured by a flatness neasuring instrunent
(WaferSig node/ Cell Size: 26 x 8 ramOfset: 0 x 0 mm Edge Excl usion
2 m). [0PdRlndbLs is to be noted that the SFQR (site front |east squares
range) represents, when an in-site plane cal culated by applying the | east
squar &s net hodBY ougang theacseriskt éowi ehdaupdtepsibackodishiew corrected to

a plane i d refe e pl , a dif.f n t W maxi mum and

20 ﬁiﬂiﬂU%?%%%?%?%hagﬁ%ISp écgﬁgﬁf r%%ﬁtﬁ?sggﬁaﬁégf§§u§§§¥%§?¥%, and (nax)
refers topdheshbxgnuppdrétesesnewalf i@achicsi tleanp004d) iHere witthe thaf ers wer e
chanfered before olrshing, and, 25 the chanfering angl e thereof was 18.

Mor eover , SFRELFRNEPT df aftet Bt €6 1 HRePPed SR IFINGPRAS 2886 1 5 IR 4SS Wit h of

the resinpgiNghyR§ &ZQO?Qﬂfo%HQdooWaé5@55113%0&“{3%?%5:% paefierpll y hel d by
e

setting a difference between the inner diameter of the resin Ting and the

waf et 0di avierreetep @ 300 mm, and the flatness (SFQR (max)) of the
surface of each of the polished wafers was measured 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
squares 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 um, 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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30 be equal to or less than 2 mm Mreover, it is preferable in terns of
strength that the width of the resinring is set in the range of 1500 to
2000 gm At this tinme, the gap L between the chanfered portion of the
wafer and the inner circunferential portion of the resin ring was 42 Rm
The results are shown in FIG 6. As shown in FIG 6, it is clear that the

SFQR (max) is,.inproyed as caonpared to 5 the results. of the |ater-described
Corpat at Ve PBEHABTG Eien CHABEESH. PORE b it TER At AT RO TRy | <
26. 65 nm angdcumriereneved a%r¢ompaicsd the 3256 ef Wemer aid.ve Exanple,
and an inprovenent ratio Is 22.18% [0042] 10As described above, it has

been confi r med TPRateShy tieRE6r SRYddubIE Gi de pdis sHIGH By JsiGrg &he
carrier f d Le- si | EJ'Q@g ratus, [ reesent

i nventi on?rci t%Si gq%ggcsi%glgg It%gleré% uce (t e gglnslejflatll on ch a{t%pée@néatr}eetdﬁe&%ol i shed
surf ace byheakesgltise ofaftée rdettatre ddurdmigoekd Guodpasts higye vilrdrep lsuippriessi ng
the outer ripheral .sag_by suppressing. the ef or ned | ishing pad
entering ?ﬁglﬁéﬁp’aﬁ&ei %ﬁl‘%\?@et E’éﬁf"leat S@%g@%ﬁ &%ﬁ‘@r 1% %@ %Ir?r%hed.
[0043] (Canpafat ivgrbvample) c2aidaderd the Iamss eendif icsigpasat hese of

Exanpl e except that a doubl e-si de polishing apparatus provided with a
convent i of¥PMRALr | 8R%F G ATPEEFIEESH I ol sl iy -dgbar at us, the carrier
shown in Fhypo{ and having a resin ring with no concave groove, 250 wafers
were polished, "and the flatness 25 was neasured in the sane manner as
Exanpl®. The résubescarideshawovien EltGhag bRen averfgened|u=tof hhe SFOR

(max) was_32.56_nm scri.bed ahave,. it .is cl.ear that the. fl] SS is
ot ot i or P SAT L Eh APLETES RS FRAITUS hafpie Cne odifids HIFSS

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 Example 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] v

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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30[ 0044] It is to be noted that the present invention is not
restricted to the foregoing enbodi nent. The enbodi nent is just an
exenplification, and any exanples that have substantially the sane feature
and denonstrate the same functions and effects as those in the technical
concept described in clains of the present invention are included in the

techni cal scope of e esent invention. CLAIMS 1. Acarrier for a
oubl - oi GEBRBANEHANGTapper SAUS. LEREUCH, ARE: JTRSE A e DPUS B8 | shi ng
appar at usfuht€ehopel bples rFet ssHEf 8688e0fi na thf aledhaMicad aoshkapier ed
portion on an 5 outer edge thereof, the carrier conprising at |east:

a carrierdBaseiprdcéa épdBenOliphee REE SESked NVENT HodhIaeS td aAider!

pol i shi ng;padg.a : e e Gakrki.e havj ol di ng hol e forned
t herein, %ﬁegﬁ8|5?ﬁ§h %%g ggpb%oﬁgiEgbt%ggﬁgﬁg}qggn &?éﬁgd bet ween t he
upper Jand 10 lower turn tables at the time of polishing; and a

ri ng-shaped resin ring di sposed along an inner circunference of the hol ding
hol e of the carrier base, the resin ring protecting the chanfered portion
by maki ng contact with the chanfered portion of the held wafer, 15 wherein
the resin ring has a concave groove on an inner circunference thereof, and
the wafer is held with upper and | ower tapered surfaces and the chanfered
portion of the wafer made cross- 20 sectional point contact with each

ot her, the upper and | ower tapered surfaces being fornmed in the concave
groove.

- 19 -



2. The carrier for a doubl e-side polishing apparatus according to claim1,
wherei n 25when an angl e of the tapered surfaces of the concave groove with
respect to upper and | ower main 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
the 30 concave groove and the chanfqgﬁﬂlggrtion of the wafer nake
cross-sectional point contact with e her when 0 < p 900 is satisfied.

3. The canri er af earaideuiFloe- Si deuRQle-SHIdR] RpPadatiEs ggeofaintg tithel ai m 2,
wherein .the angle p of the tapered surfaces of the concave - groove
with respEEETEETL A8 Gpsiibditd SieiRe POreish i\ fARRAT IS WHET 3 h-§hey
satisfiesy@eq ggt%ac%@e_ot@%%%%%uwa% Rk €O AL M {dh tdie aefer.

4. A doubl e-side polishing apparatus including at |east the carrier for a
doubl & si dgetpal eslgiend happarfat tde tdee rli@ caronimerisicedradi ngeask any one of
clainms 1 to 3. _ 5. _A.wafer douhl e-sjde polishing meth for_ pe rm ng
doubl e- si de pofai §ﬁirﬁde§n%a?s\ﬁafpgﬁﬂ,ce\ﬁng’ree vhe?rheu%{g%? iaerfaogloorwear S%%%?e- si de
pol i shi ngtappakatds whiiké o ldahiingf pREEOridtattta@ind onchofcatedas 1 to 3,
is placed between upper and |ower turn tables to which pali

) shj n ads are
at t ached; PPRE Rarérnd & kaldinio halife fngmad AP Toler thpdietr BeLs of
the concasferghe%qn%f e W8N ol 13 d e Ghadd ened |pEd+ o @f the wafer

made cross-sectional” 20 point contact wth each other, the resin ring being
di spdded abwey then madrles redurrher drice off tdwlhehdigyg vl e of the carrier;

o doubl o o108 PAGEIIAR LS ASIOVIR WAdp 408 Bl Sl 2B WL betveen
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 portion 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 B and 0,
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 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 < 0+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.

5. 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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