SPECI FI CATI ON  CARRI ER FOR DOUBLE- SI DE POLI SHI NG
APPARATUS, DOUBLE- SI DE POLI SHI NG APPARATUS USI NG THE
SAVE, AND DOUBLE- SI DE - PCLI SH NG METHOD TECHNI CAL
FIELD [0001] The present invention relates to a
carrier for double- side polishing apparatus that

hol ds a sem conduct or wafer when polishing the

sem conductor wafer in a double-side polishing

appar at us. BACKGROUNR AR ric@002dn When, e. g.
pol i shing both surfaces of a sem conductor wafer, the

sem conductor wafer is held by a carrier in
conventional exanples. This carrier is formed with a
chRRckreBSRt houpeE-shaR PbAl SHINGhAPBARATUAHUDOUBLEAS EPE
and has a wafer holding hole through which the wafer
| PATEIIHING AP BARAIHL S rif I TS iAMEh e D8 Bl iy
turn table and a Ilower turn table of a double-side
pol i shi ng appar at usPOFhEHINenEBRdbCct or wafer is
inserted into and held in this wafer hol ding hol e,
upper and | ower surfaces of the sem conductor wafer
are sandwi ched by polishing jig, e.g., polishin ads
TEGINNded o bpposed surfaces of the upper turn ?agle
[Oéﬂﬁi the lower turn table, and polishing is carried
while - 1 supplying a polishing agent to the

pmfﬁ%“ﬂ%%é%%&g%&nm§H5&§P%%1ates to a carrier for double-

side polishing apparatus that holds a semiconductor wafer
when polishing the semiconductor wafer in a double-side

polishing apparatus.

BACKGROUND ART
[0002]

When, e.g., polishing both surfaces of a semiconductor
wafer, the semiconductor wafer is held by a carrier in
conventional examples. This carrier is formed with a
thickness thinner than that of the semiconductor wafer and
has a wafer holding hole through which the wafer is held at
a predetermined position between an upper turn table and a
lower turn table of a double-side polishing apparatus. The
semiconductor wafer is inserted into and held in this wafer
holding hole, upper and lower surfaces of the semiconductor
wafer are sandwiched by polishing jig, e.g., polishing pads:
provided on oppbsed surfaces of the upper turn table and

the lower turn table, and polishing is carried out while



[0003] When doubl e-side polishing is carried out in
this manner, an outer peripheral portion alone of the
sem conductor wafer is excessively polished due to,
e.g., concentration of a pressure on the outer
peripheral portion of the sem conductor wafer or an

i nfluence of viscoelasticity of a polishing slurry or
pol i shing pads, and peripheral sag occurs. There is a

r.oobl em t hat- .t hi. ' I
sulf O & 1R IS IR F SR TR gy f0e

Suﬁ¥géég@yal sag, there is disclosed a nethod for

perform ng a secondary doubl e-side polishing step

[odd@t remedi es peripheral sag produced at a prinary
oubl e-si de polishing step (see Japanese Unexam ned

Patyidn Rl catd iofe (Jeokiainid. i 2000rimdy 38)t  Howehder
this method has a defect that the nunber of steps is
marirGf eagebuwhen dde wenondgror dioublad-giede paltishi ng
step that renedi es the peripheral sag is perforned,
sendrsbradu ctomb | ves & e sp @ X st Tigr antest ol itsead cdre e ©-9- 4
readily reduce the peripheral sag has been denanded.
corj@@005]at ikur tdfera Anessomemtl o avdfeT QR iR, portion
o Sheesing o poli shing pad surfacgs, Lo perfored by
i TSR e T S gL R P 6 I B s
andmpreklpiip%ceera Utsaetlgl Socc):calllrcsa.r r iﬁ‘[eries iisn a problem that this
peripheral sag degrédes a flatness of the wafer.
[0004]

As a method for reducing such peripheral sag, there is
disclosed a method for performing a secondary double-side
polishing step that remedies peripheral sag produced at a
primary double-side polishing step (see Japanese Unexamined
Patent Publication (Kokai) No. 2005-158798).

However, this method has a defect that the number of
steps is increased when the secondary double-side polishing
step that remedies the peripheral sag is performed, and a
double-side polishing method that can more readily reduce
the peripheral sag has been demanded.

[0005]

Further, in conventional wafer polishing, dressing of

polishing pad surfaces is performed by using, e.g., a

ceramic plate in order to obtain stable polishing

characteristics. However, in the double-side polishing,



contact with the polishing pads, an effect of dressing
of the polishing pad surfaces does not |ast |ong, and
there is a problemthat dressing of the polishing pad
surfaces nmust be frequently carried out by using,
e.g., a ceramc plate. Furthernore, there is also a
problemthat a life of the carrier itself is short
and a cost is increased. DI SCLOSURE OF | NVENTI ON

ho%?%&6%r%1}hi6v{aegeoxr %s ian vyc;rg%%ige{c% @%bé)lv§6 %%ﬂﬂeéif is in

i's an obje resent 1nvention to
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enabl es sta I'ciently producing a

i | f ' i f Wddd th '
th?e;gg&lgééﬁmrgi é)ré’@ SirfAd s digh fdat ness there is

peri pheral sag at a | ow cost at the

a pHamLaf daublErsd dandd i TP i dhieng e andtticys must
waf er, a doubl e-si de polishing apparatus using the
be SEFr@yueraild; acouid&-qitdeypaldisty nge net hod.c40004] plkce.
achi eve this object, according to the present
i VRNt srmd e ecHesreprioyialesd @ qaretlam fidratdcubliedsiafe
pol i shing apparatus which is set between upper and
the oweerridwritgeld] dss hehvamy ol iRt platlsi g terdrett
thereto and has a holding hole in which a
sem conduct or wafer sandwi ched between the upper and
| ower turn tables is held at the time of polishing in
DISCTfti - da" BT ng apparatus, wherein a materi al
of the carrier is titanium and surface - 3 roughness
[0tk he titaniumcarrier is 0.14 pm or above in

Therefore, in view of the above-explained problems, it
is an object of the present invention to provide a carrier
for double-side polishing apparatus that enables stably and
efficiently producing a high-quality wafer having a high
flatness with reduced wafer peripheral sag at a low cost at
the time of double-side polishing of the semiconductor
wafer, a double-side polishing apparatus using the same,
and a double-side polishing method.

[(0007]

To achieve this object, according to the present
invention, there is provided a carrier for double-side
polishing apparatus which is set between upper and lower
‘turn tables having polishing pads attached thereto and has
a holding hole in which a semiconductor wafer sandwiched
between the upper and lower turn tables is held at the time
of polishing in a double-side polishing apparatus, wherein

a material of the carrier is titanium, and surface



terms of Ra. [0008] Wien the naterial of the carrier
is titanium since a hardness is higher and abrasion
at the time of polishing is smaller than those of a
resin, a carrier life can be inproved. Furthernore,
titaniumitself has a small diffusion coefficient in
the sem conductor wafer, e.g., silicon, it hardly
beconmes a problemas an inpurity, and a netal

| mpurity ving a lar ' pon.ceefiigci i =
ro?‘gﬁh% ?p?gg%}h?g?lnt?ri%t%ﬁi%#E#%Jérg%y@é,%%p%g néigkkg‘z&e h
te%i?tgp1ﬁgylon of the netal inpurity with respect to
he “sem conductor wafer. Moreover, when such a
[Odééﬁnlun1 carrier having surface roughness of 0.14 m

or above in terns of Ra is used, the high-quality

vafier e havhdons estced opethdhesatisngi andieamigh, since a
flatness can be stably efficiently produced.

ha Agiek & & onal h yghsi nesd dalesss hon ot t hiee pidhe shif e beelsing is
can be performed by using the carrier surface during
smppléshiingn whbsequensyresin esscagrbérthefe poin she ng
pads using, e.g., ceramc plate can_ be reduced, _thus
impef dved ent Fpot hehnoge capl ben penf bEpedl pa90Y]STA! t hi s
time, it is preferable for the surface roughness to
diptugiee geebiiabene ihm EofngeBicpRIugheh YHEESurt e
roughness of the carrier is 0.3 or _abpve in terns,

sibfcqpy %hehﬁ%wq%%w{‘%sm%f%FO*Hﬁé?rpnas PR LEY -
meégil £§ﬁgit$aga9fggaahigpgélggggégiggncggffﬂgﬁgggdliﬁe Fe
is not present in titanium, thereby suppressing
contamination of the metal impurity with respect to the
semiconductor wafer. Moreover, when such a titanium
carrier having surface roughness of 0.14 um or above in
terms of Ra is used, the high-quality wafer having reduced
peripheral sag and a high flatness can be stably
efficiently produced. Additionally, since dressing of the
polishing pads can be performed by using the carrier
surface during polishing, a frequency of dressing of the
polishing pads using, e.g., ceramic plate can be reduced,
thus efficient polishing can be performed.
[0009]

At this time, it is preferable for the surface
roughness to be 0.32 um or above in terms of Ra.

When the surface roughness of the carrier is 0.32 um
or above in terms of Ra, the high-quality wafer having

reduced peripheral sag and a high flatness can be produced.



[0010] Moreover, it is preferable that the carrier to

have grooves each reaching the holding hole froma

carrier outer peripheral side on front and back

surfaces thereof. [0011] When the carrier has the

grooves each reaching the holding hole fromthe

carrier outer peripheral side on front and back

surfaces thereof in this manner, since the polishing
[Oé%gfid is supplied to the sem conductor wafer through

grooves at the tinme of polishing, a resistance
un y e; Lph I L PN at
g R s T S T b e

gr%ﬁ%%%ﬁ@%éﬂ_ﬁ SRy P rRogesy Wddétindal hycadlF 886i digter

e polishing pads can be also perforned by the

peﬁHﬁK@%%i“%i&@ Pol FsbhAdan@ bésrAseNEYcOS thessong of
the polishing pads using, e.g., ceranic plate can be

odurt her decreased. [0012] Further, a pattern of the
grooves can be a grid-like pattern or a radi al
patwiesm. t Mhera t e patd er thef gtbeves ooyes reathing the
grid-like pattern or the radial pattern in_ this
ho Imimerholdef poh i e ngartieui ducen berbalkeryl apide on
assuredly supplied to the sem conductor wafer at the
frontreand Bath shingpcepoaspredhr ihek rbs 2 RRR, aSince the
doub] e-si de poljshing apparatus conprising at | east
pokheh g r} EFuidrigiot PRl 5¢Yet potien? lc%%?)‘g?ﬁ?{lswa er

rdin . . , ) '
thraoclfg?h dtheg ér()ogxpees pegtest?l'?é %{]Ih/eencg o;g]o fs {I%\g/l dgdreSLStance

undergone by the wafer outer peripheral portion at the time
of polishing can be alleviated, and the peripheral sag can
be reduced. Additionally, dressing of the polishing pads
can be also performed by the groove during polishing, a
frequency of dressing of the polishing pads using, e.g.,
ceramic plate can be further decreased.

[0012]

Further, a pattern of the grooves can be a grid-like
pattern or a radial pattern.

When the pattern of the grooves is the grid-like
pattern or the radial pattern in this manner, the polishing
liquid can be easily and assuredly supplied to the
semiconductor wafer at the time of polishing.

[0013]

Furthermore, when a double-side polishing apparatus

comprising at least the carrier for double-side polishing

apparatus according to the present invention is provided,



- 5 since the material of the carrier is titanium a
life can be increased, and contanm nation of a netal
impurity with respect to a sem conductor wafer can be
suppressed, thereby producing the high-quality wafer
havi ng reduced peripheral sag and a high fl atness.

Mor eover, since dressing of polishing pads can be
performed by carrier surfaces during polishing, a
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er nor e, ere I's provided a doubl e-side pol1shing
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arrangi ng t carrier between upper an ower turn
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e forned in"the carrier; and sandw ching the
sa§ e oNdNLERr £ Vaf eEshet weereotde, upphete addesoieg ¢frn
tables to perform doubl e-side polishing. [0015] Wen
polhenh sedi sadsucsorbaaber £ésméel oy | cathie hobdr hgcepofiering
of the carrier for double-side polishing apparatus and
pobsasidimghes He¢qreency hef uppess g ¢ Hviekre t PP HL$RABRESPRGS
perform doubl e-si de ﬁolishin in this manner, a life
uspfigt he- g careeernie pPheteasdd, Pantednechi ghtygal ity
waf er having reduced contam nation due to_a netal
congpe TRl y JERPERASEYI %%r%%@%%n%aﬁa%%dO%l hiighipparatus.
Oflatness can be produced. Moreover, dressing of the
[ Q%ﬁlshing pads using the carrier

Furthermore, there is provided a double-side polishing
method for a semiconductor wafer, comprising: arranging the
carrier between upper and lower turn tables holding the
semiconductor wafer in a holding hole formed in the
carrier; and sandwiching the semiconductor wafer between
the upper and lower turn tables to perform double-side
polishing.

[0015]

When the semiconductor wafer is held in the holding
hole of the carrier for double-side polishing apparatus and
sandwiched between the upper and lower turn tables to
perform double-side polishing in this manner, a life of the
carrier is increased, and the high-quality wafer having
.~ reduced contamination due to a metal impurity, decreased
peripheral sag and a high flatness can be produéed.
Moreover, dressing of the polishing pads using the carrier

surfaces can be carried out during polishing. Therefore, a



surfaces can be carried out during polishing.
Therefore, a - 6 frequency of dressing of the
pol i shing pads using, e.g., ceranmc plate can be
reduced, a cost can be decreased, and the

sem conductor wafer can be efficiently subjected to
doubl e-si de polishing. [0016] As expl ai ned above,
according to the present invention, since titaniumis

e- SHPRLEY. 7 ARERRLE L 1o EROLL Y s bl g

ng apparat u ITe “and

cepﬁﬁf_j&y PLEUT S5 8;% aml Lon duesio apetal gdopendidy, and
can e p I ded, and t

rov e high-quality wafer having
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decreased peripheral sag, and a high flatness can be

dog pblyigeffdri étdy. produced by using this carrier
Mor eover, since dressing of the polishing pads can be

[o@esformed by wusing the carrier surfaces during
polishing, a frequency of dressing of the polishing
pails ersp hafined grhove caaamdprdph@atieo Tam hecsenuckrvention,
Therefore, a cost can be reduced, and the

sirsed tormhutwori sefdoptoet e ©i¢ intential sudjectrerier for
doubl e- side polishing. BRI EF DESCRI PTI ON CF DRAMVNQS

doylpba 731 @O Uisking \aRRI B UL Rt S#rs | FhatmRFyed life
showi ng an exanpl e of, a doubl e-si de polishjn .

an‘%ldbaa‘?%?%soq%ﬂ%o‘??@taé“l%aa‘?w%r(?‘f%rtcﬂoﬁﬁveeta@r d%mpurlty can

be appﬁ?\;iaéeug, aa?r%é)rtqikenq'\:ﬁ&—tqhéaa {t:efevpgferi r}Yzﬂs:"\pjfrilcfnl.*educed
contamination due to the metal impurity, and decreased
peripheral sag, and a high flatness can be stably
efficiently produced by using this carrier. Moreover,
since dressing of the polishing pads can be performed by
using the carrier surfaces during polishing, a frequency of
dressing of the polishing pads using, e.g., a ceramic plate
can be reduced. Therefore, a cost can be reduced, and the

semiconductor wafer can be efficiently subjected to double-

side polishing.

BRIEF DESCRIPTION OF DRAWINGS
[0017]

FIG. 1 is a vertical cross-sectional view showing an
example of a double-side polishing apparatus including a
carrier for double-side apparatus according to the present

invention;

FIG. 2 is an internal structural view of the double-



FIG 2 is an internal structural view of the double- -
7 side polishing apparatus as seen froma plane; FIG
3 is a schematic view showi ng a neasurenent position
for a peripheral sag anount; FIG 4 shows neasurenent
results of experinments; FIG 5 shows neasurenent
results of experinents; FIGS. 6 show an exanple of a
pattern of grooves on front and back surfaces of the
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poﬁ&oﬁ %9% PEASH EPENt s 4 eSathdsn©f Exanples 3 to 7;
FIG 9 shows nmeasurenment results of Exanple 8 and

OO”@% ati vensxand £sSreh S MIH(S FORLARRYGNE QUT
THE | NVENTI ON [ 0018] An enbodi nent according to the
presen 5 nsiesiid afeadltemerow besekipd ab H eekhwer enaratfs er
the present invention is not restricted thereto. As a
CONVEERS | ofathmaran exxdmgrleloubhl -zt dee pol ¢Ehgrepves on
apparatus, there is one forned of a netal, e.g
fronti aegeachrswntadrsi v 0o aph e HoF a%@tved@%%}r%sﬂde
deposited on a surface of a netal plate, for exanple.
poHoweiRg , aRRRIA B RCRAFF RY star N ugREe S obitegntion,  (3)

heral porti on aI 9
grp fke patégrn, (b éaa{ pattern;

FIG. 7 shows measurement results of Examples 1 and 2
and Comparative Examples 1 and 2;

FIG. 8 shows measurement results of Examples 3 to 7;
and

FIG. 9 shows measurement results of Example 8 and

Comparative Example 3.

BEST MODE (S) FOR CARRYING OUT THE INVENTION
[0018]

An embodiment according to the present invention will
now be explained hereinafter, the present invention is not
restricted thereto.

As a conventional carrier for double-side polishing
apparatus, there is one formed of a metal, e.g., stainless
or one having ceramic abrasive grains deposited on a
surface of a metal plate, for example. However, when such
carriers are used, an outer peripheral portion alone of a

held semiconductor wafer is excessively polished at the



hel d sem conductor wafer is excessively polished at
the 8 time of polishing to cause peripheral sag, or
deposited abrasive grains fall off to produce
scratches on a wafer surface, resulting in a problem
that a quality of the sem conductor wafer is reduced.
[0019] Further, in double-side polishing, there is a
problem that an effect of dressing of polishing pad

tin%ﬁ§f|%%§i%u§%9b§%$ | ask %%QQp%%@g@ %%%@”5% Pkabeitkd

requently used to perform dressing

abr%%i%%egg i ghidlg 1pad s W I3cRticd Q48 cnBRUSn aswafer

result “o eenl'y conducti hg experinents, the present

surdfFaent o has fund, thatrod1ear kihere fa0lqudaubklyeofsicie
pol1 shing apparatus in which a material of the carrier

senionldi@MM2Fe S Ulsf aeeiucedghness of the titanium
carrier is 0.14 pmor above in terns of Ra can solve
[ootlkg above- expl ai ned problem thereby bringing the
present invention to conpletion. [0021] That is,
whem rsihelr ,a icardoiudrl ef-eri déo wiolld-séiidg  pslhiessi 4§ a problem
apparatus is used to perform doubl e-side polishing, a
thatti gin- edifaldtt piwafresstiag of Peddedd ngemashevatassg 4R§S
a high flatness can be produced. Furthernore, s%nce
notdilesdi Agnef anche FEILagHIcH ® lgdds Oark e GHd

usi n ' [ i shi
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surfaces.

[0020]

Thus, as a result of keenly conducting experiments,
the present inventor has found that a carrier for double-
side polishing apparatus in which a material of the carrier
‘is titanium and surface roughness of the titanium carrier
is 0.14 pm or above in terms of Ra can solve the above-
explained problem, thereby bringing the present invention
to completion.

[0021]

That is, when such a carrier for double-side polishing
apparatus is used to perform double—-side polishing, a high-
guality wafer having reduced peripheral sag and a high
flatness can be produced. Furthermore, since dressing of
the polishing pads can be performed by using carrier
surfaces during polishing, a frequency of dressing of the
polishing pads using, e.g., ceramic plate can‘be reduced,

and polishing can be efficiently carried out. Moreover,



pol i shing pads using, e.g., ceramc plate can be
reduced, and polishing can be efficiently carried
out. Moreover, - 9 this carrier has a structure where
each carrier surface itself is roughened w thout
depositing abrasive grains, the abrasive grains do
not fall off to produce scratches on the wafer
surfaces. Additionally, since titaniumis adopted as

the material, a | i{fugﬁpmép@ 2 dNd- £ont ani nat o0

th
o, 2ty t 1Fon tha ects a wafer qualify does not

it%&fﬂr s ié%?ﬁ%néﬁ'&qﬁégﬁﬁﬁ p5§¥¥¥ﬂgr5bfé%1¢63é%{?ﬁ%ﬁ the

nventi on now ai ned hereinafter wt
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- vertical cross-sectional view show ng an exanple of a

wa £opIbd e 84 &les POl AsdH 1o RPPBY Atstncd NolthNgnais adopted as
doubl e- si de polishing apparatus according to the

thPnesestidnventivfe Bacord$ 1¢hd s @amd icdreramination of,
structural view of the double-side polishing

e.@ppal adrustlest seefedtone avaPdanpiali0023joe Theothres@ht -
invention relates to an inprovenent in a carrier that

[0 s a sem conductor wafer in a doubl e-side

pol i shing apparatus that sinultaneously polishes, both,
SurAmcuEP QA IRt SRPFLOHEREL R VT ISR a GRR Ti R bF L

o ot o) de b0 g apger sy L e Litehe
drawings.

Here, FIG. 1 is a vertical cross-sectional view
showing an example of a double-side polishing apparatus
including a double-side polishing apparatus according to
the present invention, and FIG. 2 is an internal structural
view of the double-side polishing apparatus as seen from a
plane.

[0023]

The present invention rélates to an improvement in a
carrier that holds a semiconductor wafer in a double-side
polishing apparatus that simultaneously polishes both
surfaces of the semiconductor wafer, and an outline of the
double-side polishing apparatus will be first explained
with reference to FIGS. 1 and 2.

[0024]

A double-side polishing apparatus 11 provided with a

carrier 10 for double-side polishing apparatus includes a

lower turn table 12 and an upper turn table 13 vertically

- 10 -



A doubl e-si de polishing apparatus 11 provided with a
carrier 10 for doubl e-side polishing apparatus
includes a lower turn table 12 and an upper turn
table 13 vertically - 10 provided to face each

ot her, and polishing pads 14 are attached to opposed
surfaces sides of the respective turn tables 12 and
13. Further, a sun gear 15 is provided at a central

e GO A SLIEERADE SORSL, Il i kg v

prOV|de

ae @il g@%o@blﬁ st gryafere b el i -

e carrier 10 and sandw ched

and'€ HPPeF EMéE ab] &3 tie i Pwafodilded
tm&ﬁ%¥eﬁ§2 ?0025] 1JClJter perlphefgﬁgieetﬁ_oﬁﬁgggh e

cerd¥d1 5o A0 BB Mddh drespasidyecdnaddblport3 ensl afhe he
sun gear 15 and the internal gear 16, and each

Lower riefntldb IOt El esarad aumndirithernaslurgegearl 6l 5 svpitoyided at
rotating on its axis when the upper turn table 13 and
a #ine geweron ur A tsbtiecditarteor otafed Wyl s e in a
illustrated driving source. At this tine, each
holskimiq drmllet B afere Waisr it dlQ refiches ansivi iy chled wepn
of the carrier 10, and both surfaces thereof are
thesjunneareotstiableol sl Hie thyeipger el
4%%! shing pads 14. At the tinme of polishing, a
Ji shing quuid is supplied froma non-illustrated

105 L9020lendy b B ke L S AL G
reéﬁgééf¥§ ég%|k|5%9ﬂ¥%f% of the sun gear 15 and the
internal gear 16, and each carrier 10 rotates around the
sun gear 15 while rotating on its axis when the upper turn
table 13 and the lower turn table 12 are rotated by a non-
illustrated driving source.A At this time, each
semiconductor wafer W is held in the holding hole 17 of the
carrier 10, and both surfaces thereof are simultaneously
polished by the upper and lower polishing pads 14. At the
time of polishing, a polishing liquid is supplied from a
non-illustrated nozzle.

[0026]

It is to be noted that each carrier holds one wafer to
perform polishing in FIG. 2, but carriers each having a
number of holding holes may be used and a number of wafers
may be held in each carrier to perform polishing.

[0027]

The carrier 10 for double-side polishing apparatus
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nunber of hol ding holes may be used and a nunber of
wafers nmay be held in each carrier to perform
polishing. [0027] The carrier 10 for doubl e-side

pol i shing apparatus - 11 according to the present
i nvention set in the double-side polishing apparatus
11 will now be explained hereinafter. A material of

the carrier 10 according to the present inventionis

A ok BT ol o s
pomgg?P§§ eﬁ? FQEHE'iy wﬁ%F AokabgeedbifUsi@nhereinafter.

coe cont al ned t herein.

Theﬁeﬁ9£§rla§05§tQﬂgscgfrgéﬂaggsaééﬁrgﬁnéGQ@CSHetpkesent
increase a carrier |life, and a cost can be reduced.

inFHREDERAMDE e it §ADLA ARl ERief matseial hhatabetgnes a
probl em of the sem conduct or wafer Wcan be

haSUPPESSSRAn fRAR8L s¥shasdeesslotoStSdasith resin and
conventional carrier naterial is 420 Hv, and a

dobar doessaoé Ih aspariayewith af lahge daffueiono
according to the present invention is 220 Hv.

codhtiefent, likehBs beehicopveainedarnyrednsi deheseipae-
Ti  has the hardness | ower than that of SUS and cannpt

scpatgbed onsdamageercan be rAdueadr Fer INFRGRIRra @Irrier

expl ai ned above, a carrier gaV|ng ge ex osed SUS
1ifat ePAl @ c&RSESCRARCRP r ERTRCESF cf BET ?rW%

cofEIbamanlon b respect. e sork podhet o e
seglég%auckgro&g ertﬁ §¥8p585§u55§e9§58l
[0028]

A hardness of SUS as a conventional carrier material
is 420 Hv, and a hardness of Ti as a material of the
carrier 10 according to the present invention is 220 Hv.
Therefore, it has been conventionally considered that Ti
has the hardness lower than that of SUS and cannot be used
as a material of the carrier. However, as explained above,
a carrier having the exposed SUS material causes occurrence
of crucial metal contamination with respect to the
semiconductor wafer W, and the SUS material must be
actually coated with a resin in order to suppress the metal
contamination. Therefore, each surface of the carrier 10
according to the present invention is titanium, as its
material is harder than each surface of the conventional

carrier coated with a resin. Therefore, its life becomes

long.
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contam nation. Therefore, each surface of the carrier
10 according to the present invention is titanium as
its material is harder than each surface of the
conventional carrier coated with a resin. Therefore,
its life becones long. - 12 [0029] Moreover, the
carrier 10 according to the present invention is
featured in that its surface roughness is 0.14 pmor
Oggﬁye interms of Ra. As a result of conducting the
ow ng experinment, the present inventor has

d'3ﬁ8 gred. that the §@£f?@eaéeggaﬂsastgftﬁ@ep§@£éﬁ@r
S T R 3

or above in ternms of "Ra in order to

1n9@ﬁ@i8nal§a§§£t59¥ﬁn9n teguceds pehtphes alosqiine $9039]0. 14
(Experinment) As the carrier for doubl e-side polishing

pmaPPasBEHS, iR PRSI opfrREAITASrS Wosehtase donametDig the
titanium and have different surface roughness degrees

foDbbai ngdebyer Ouigheni tige presenantnbackosunésceésscovered
t hereof by di anond pellets having different sizes

thaer eher epaf ade EheghmeéaCerDMthessiﬁt mach lear® ikt um
surface was nmeasured by using Surf Test SJ-201P

or napofacturedrhy of Ratbyoordend evabhbbeiond wasfearkaebng
out based on JI'S B0601-1994. [0031] Each of the

re@ueed eperiieset $ada doubl e-side

[0030]
(Experiment)

As the carrier for double-side polishing apparatus, a
number of carriers which are formed of titanium and have
different surface roughness degrees obtained by roughening
front and back surfaces thereof by diamond pellets having
different sizes were prepared.

The surface roughness of each carrier surface was
measured by using Surf Test SJ-201P manufactured by
Mitutoyo, and evaluation was carried out based on JIS
B0601-1994.

[0031]

Each of the carriers was set in a double-side
polishing apparatus, dressing of polishing pads was
performed, and then double-side polishing of each silicon
wafer having a diameter of 300 mm was performed. That is,
the etched silicon wafer was set in each of five titanium
carriers each having one holding hole, an upper turn table

was rotated in a clockWise direction whilst a lower turn
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pol i shi ng apparatus, dressing of polishing pads was
perfornmed, and then doubl e-side polishing of each
silicon wafer having a dianeter of 300 mm was
performed. That is, the etched silicon wafer was set
in each of five titanium carriers each having one
hol di ng hol e, an upper turn table was rotated in a
cl ockwi se direction whilst a lower turn 13 table was
unt ex c ; ;
cafft AE0 LGP el aa g0 SLESEIL o iy o
nurfife Al &2l ié@of&iﬁéﬁé’%f% al i Neh$ o | b gl o s d 3T ag Mae,
used as a polishing liquidto perform polishing.
and 003211 k4Y P84 | PhBk @l 0% agoPUM nPf c S ol | Steckavafey
was neasured. A wafer shape eval uati on apparatus
usdmmK aftps Bosh byg Kut @dad Pt e chei forrh nshistshiasg Lt d.  was
used to nmeasure a difference in wafer shape between a
[ogBw)jtion that is 1 nm away froma wafer edge and a
position that is 3 M”maway fromthe sane as a
pera pherigpheajl asmynanounth @f seach @elihereraker was
position that is 30 nmaway fromthe wafer edge _and a
megsted on At ke pevhaperava Saat SemrarP e hiys ded s Hetred
as a reference plane as shown in FIG 3. The followinqa

by Fepieda RERFFHES HAm B ehovl redtit et redifieice
6§00 LIRS ) Gt ot L e BT PS4, 000 1
away from a wafer edge and a position that is 3 mm away
from the same as a peripheral sag amount with a section
between a position that is 30 mm away from the wafer edge
and a position where peripheral sag starts being determined
as a reference plane as shown in FIG. 3. The following

Table 1 and FIGS. 4 and 5 show measurement results.

[0033]
[Table 1]
Carrier surface Peripheral sag

roughness (Ra: pm) amount (um)
0.03 0.162
0.08 0.154
0.14 0.099
0.24 0.068
0.32 0.059
0.50 0.061

[0034]

As is obvious from Table 1 and FIGS. 4 and 5, it can
be understood that setting roughness of each carrier

surface to 0.14 um or above in terms of Ra enables
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0.08 0.154 0.14 0.099 0.24 0.068 0.32 0.059 0.50
0.061 [0034] As is obvious fromTable 1 and FIGS. 4
and 5, it can be understood that setting roughness of
each carrier surface to 0.14 mor above in terns of
Ra enables - 14 considerably inproving the periphera
sag amount and obtaining each wafer having reduced
perlpheral sag and a high flatness. Further, it can

aﬂergbg%rﬁﬁapgé&?%@ rﬁ'ieef t;s gf%%mw

ArTTeT ove in terns of Ra

obt%@rﬁr?? é%&ﬁ heled tqﬂé:\}ﬂg? e e S00. se{c_g)ocﬁgﬂ a

e note IS experl ment ,

hl&?fﬂg@ﬁé@@ orpdarages of @&Q%@%Ié&rurdféﬂ‘%o&ﬁcmu
even 1T the front and back surfaces of the carrier

seff Bnd opghanesks dhecLeH réefr can Derfisad to 03 hun ter
life equivalent to that of a titaniumcarrier that is

abdd dubjeatiedbt Ra prrogelsss nfofheoughdnting ttee f r ont
and back surfaces of the carrier, and any difference
periphefael spml ity other than a flatness fromthe
non- processed carrier was not recogni zed. However,
[OGWeh roughness of each carrier surface becones too

high, it can be considered that deformatjon or
It is to be noted that, in this experiment,

deformation or damages of each carrier do not occur even if
the front and back surfaces of the carrier are roughened,
the carrier can be used to reach its life equivalent to
that of a titanium carrier that is not subjected to
processing of roughening the front and back surfaces of the
carrier, and any difference in wafer quality other than a
flatness from the non-processed carrier was not recognized.

However, when roughness of each carrier surface
becomes too high, it can be considered that deformation or
damages of the carrier are apt to occur and the life of the
carrier is reduced. Therefore, it is desirable to set
roughness of each surface to 10 pm or below in terms of Ra.
[0036]

Additionally, it has been revealed that dressing of
the polishing pads can be performed during polishing by
roughening the front and back surfaces of the carrier.
Although dressing is performed once in 10 batches in
conventional examples, the same effect can be obtained by

carrying out dressing once in 40 batches.
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damages of the carrier are apt to occur and the life
of the carrier is reduced. Therefore, it is desirable
to set roughness of each surface to 10 pmor below in
terms of Ra. [0036] Additionally, it has been
reveal ed that dressing of the polishing pads can be
perfornmed during polishing by roughening the front
and back surfaces of the carrier. Al though dressing
[0@2 erfornmed once in 10 batches in conventiona
4 | es, the sane effect can be obtained by carrying

oy 5 A IRCR A S oty 10O i

expl al antum carri er I Ng surface

su%?%?@nﬁgxﬁ‘%ﬁ{leﬁgs 1471 014 ﬁQQV&_ | Db 48 "By of e s OFf RADI&-

era e titaniumcarrier having surface

moFOUFNDESSa19T y O 32 1 ©4n ARPVE: # Pi & £1HBv Dig Rauhdsca | ong
carrier life, and perform ng doubl e-si de polishing by

roUShR@s s t F SO C3P rueroenadws i abd smanst efd ilcdend | yong
producing a high-quality wafer having reduced netal

catpéan ngdj amd plectf @asaty pisilpher ol ds gop l Bsidieg Hhyghising
flatness at a low cost. Further, since dressing of

thidecaotishi agalpbels stable apdré Of hetebyl YD rRlEeartd e
surfaces during polishing, a frequency of dressjng of

highreqpol 1 shi waf padsausihgedueed meer hnf @ kA el be
reduced, and an operating rate of the apparatus can

de gee 29 i RIRF HDPST 3 hptae £0q 003D F%Hm$ r&t §¢19% cost.

referable for the carrjer C
Fugkher, since dressing o% the polishing pads can be

performed by using carrier surfaces during polishing, a
frequency of dressing of the polishing pads using, e.g.,
ceramic plate can be reduced, and an operating rate of the
apparatus can be considerably improved.

[0038]

Furthermore, it is preferable for the carrier
according to the present invention to have grooves each
reaching the holding hole from the carrier outer peripheral
side on the front and back surfaces thereof. When the
carrier has such grooves, since the polishing liquid is
supplied to the semiconductor wafer through the grooves at
the time of polishing; a resistance undergone by the wafer
outer peripheral portion at the time of polishing can be
alleviated, thereby reducing the peripheral sag. Further,
since dressing of the polishing pads can be carried out by
using the grooves during polishing, a frequency of dressing

of the polishing pads using, e.g., ceramic plate can be
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according to the present invention to have grooves
each reaching the holding hole fromthe carrier outer
peri pheral side on the front and back surfaces
thereof. When the «carrier has such grooves, since the
polishing liquidis supplied to the sem conductor

waf er through the grooves at the tine of polishing, a
resi stance undergone by the wafer outer periphera

rtion e tinme of polishing can be alleviated,
fu?ﬁ%%5b§e$%%%@ing the peripheral sag. Further, since

[Ogggﬁsing of the polishing pads can be carried out by
using the grooves during polishing, a frequency of

dr eg$i NG g10f 2 ther POk SbE NghPagisodkpd 1% s Endk  réSf @B Ked in
plate can" be -~ 16 further reduced. [0039] Although a

papattelar of it hea Privoyes. ¢ s, otgrestriled gshtittern described
particular, it may be, e.g., a grid-like pattern
indescribes) , id A& ab(@tteart aghh @b veat T ershgyroove sEIE.
shown in FIG 6(b), or a pattern of horizonta
6 (st r i pesa gratvestn caf hotiigesal Athipemh er steetigfaleach
groove 18 is not restricted in particular, the groove
stdBpemy have, e.g., a width of 1 to 2 nmand a depth
of 2to 6 pm [0040] It is to be noted that the | ,
pl ahEEReYol @ rikre 1oF e FrAvR-5i des gt sHifigricted in

apparat us has been taken as an exanple and I%;qfqi
Pa¥heCelgti P d?r%‘(ﬁ)lﬁg e "3 ity fpﬁ%‘i@gso ° 2
magg(?rgiéweqpéﬁ gpez pg()es6enﬁm.i nvention is

[0040]

It is to be noted that the planetary carrier for the
double-side polishing apparatus has been taken as an
example and explained, the carrier for double-side
polishing apparatus according to the present invention is
not restricted to the planetary type, and it is also
effective to adopt-a carrier for swinging type double-side
polishing apparatus.

[0041]

When the double-side polishing apparatus 11 provided
with the carrier 10 for the double-side polishing apparatus
according to the present invention is adopted, a wafer
having reduced metal contamination, decreased peripheral
sag, and a high flatness can be obtained. Furthermore,
since dressing of the polishing pads can be performed by
using the carrier surfaces during polishing, a frequency of

dressing of the polishing pads can be reduced, and an
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not restricted to the planetary type, and it is al so
effective to adopt a carrier for sw nging type

doubl e-side polishing apparatus. [0041] Wen the
doubl e-si de polishing apparatus 11 provided wth the
carrier 10 for the doubl e-side polishing apparatus
according to the present invention is adopted, a wafer
havi ng reduced netal contam nation, decreased

op%ﬁ%%ﬁ£§r§£tesgﬁztﬂgd §%Q£9@u£l Ness £ahs P LRt A ned.

nore, since ssing of the polishing pads can

impF P@ﬁforﬁgﬁegyerysgfﬂcéh§ CAFFi&F surdaces g g cost
O?IS Ing, a frequency of dressing of the polishing

caRagde eagubeqreduced, and an - 17 operating rate of
t he apparatus can be considerably inproved. Moreover,
[osipre a carrier life is long, a cost can be reduced.
[0042] Additionally, the carrier 10 for the .
doubdi@i 51 ckeal pp) i shé nga appar at Usf ac coneli dguib e t$iede
present invention can be set between the upper and
pol beleing uappa abtes decanding thavhiegererepbl IRy Padsn
14 of the doubl e-side polishing apparatus 11 attached
bet prof chotwede Soei epPRliciel LRIF WIR taelesitl apd 13
hol di ng hole 17 to be sandw ched between th upper, .
haghed | BherPe Lt 12| BRI 2L Grif 191© ARER HE P W e 0o
aopnest s Th et e et PySe RS Phd MRS SRR LY 15
held in the holding hole 17 to be sandwiched between the
upper and lower turn tables 12 and 13, and the wafer W can
be subjected to double-side polishing while supplying the
polishing liquid.
[0043]

When such a method is used to carry out double-side
polishing, metal contamination can be suppressed, and a
wafer having reduced peripheral sag and a high flatness can
be stably obtained. Further, since dressing of the
polishing pads can be carried out by using the carrier
surfaces during polishing, a frequency of dressing of the
polishing pads can be reduced, and polishing can be
efficiently carried out. Furthermore, since each surface
of the carried made of titanium itself has predetermined

roughness, a coating layer of, e.g., abrasive grains can be

prevented from being delaminated from each carrier surface

to damage the wafer.
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When such a nmethod is used to carry out double-side
pol i shing, nmetal contam nation can be suppressed, and
a wafer having reduced peripheral sag and a high
flatness can be stably obtained. Further, since
dressing of the polishing pads can be carried out by
using the carrier surfaces during polishing, a
frequency of dressing of the polishing pads can be
[Odgﬁﬁuced, and polishing can be efficiently carried
out”. Furthernore, since each surface of the carried

Maag, Ofp td et Ynhvidrgaldn RAS IPIRIMRICHIRRE imoughaess,

a coating layer of, e.g., abrasive grains can be

be IR HRM J @Rhgiirgdelmimdtaied frive exemodars.i eHowever,
surface to damage the wafer. 18 [0044] The present

- thd mieEdman Wivdnthendescmdied i tebet dihle regloow based on
exanpl es and conparative exanpl es. However, the
(Exargslerst 1 ranentZlon is not [imted thereto. (Exanples 1
and 2) A doubl e-side polishing apparatus 11 shown in
FI @S.doubland izlenwas lgrsdpaise drrRrgHusadd SReRnsdry 4d6s- 1
of each titaniumcarrier 10 were roughened by using a
anddiar@fd PEs@ared i n FxPdn e d S3Facd tteG§n&ds 6 reach
_carrier surface was neasured b bysinq Surf Test
tltgy-lMFsarF&mﬁra&Puw@df%f%%hﬁfa%, Yaitd 1 Pustitst Was
arri,ed out base% on._JI S B0601-1994. sur.f
pe e SRS SRy S8 % O BTG EXa ks 28 T)
surT |2 GAS 'm%rasfjug’e\@ia\%é}'%esqntgo st QLD doublogpsi de
polishing as follTows.
manufactured by Mitutoyo, and evaluation was carried out
based on JIS B0601-1994. The surface roughness was Ra=0.28
to 0.32 um (Examples 1 and 2). This carrier 10 was used to
perform double-side polishing as follows.
. [0045]

After performing dressing of polishing pads 14,
double-side polishing of each silicon wafer having-a
diameter of 300 mm was performed. That is, one etched
silicon wafer W was set in each of five titanium carriers
each having a holding hole 17, an upper turn table 13 was
rotated in a clockwise direction whilst a lower turn table
12 was rotated in a counterclockwise direction with a
number of revolutions of 20 rpm and a load of 250 g/cmz,
and an alkaline solution containing colloidal silica was

used as a polishing liquid. This polishing was repeatedly

performed for four times.

[0046]
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[0045] After performng dressing of polishing pads
14, doubl e-side polishing of each silicon wafer
having a dianmeter of 300 mm was performed. That is,
one etched silicon wafer Wwas set in each of five
titaniumcarriers each having a holding hole 17, an
upper turn table 13 was rotated in a cl ockw se
direction whilst a lower turn table 12 was rotated in

a CRUNL LI GhOLKW $£5 difSeht Oflr Wid dh Bva FbDEFt &F polishing

revolutions of 20 rpmand a |oad of 250 g/cnR2, and an

wadl keh Qe80! ULiRH €Nt BhdN &g 60l d Dhéldl egpét oS a wafer
used as a polishing liquid. This polishing was
shégpeat£tlyt i perdppaes dominufadivesd HPHbioda 1Bredision
peri pheral sag anount of each wafer after polishing
Intast measuled. kakeuddd @abovesBxpd ad nddf Bxperderein wafer
waf er shape eval uati on apparat us nmanufact ured by
shaue ovlat Reeti 3iprsitcusthratesis th. mvva%W%Se@fo@) Fressif®e
a difference in wafer shape between a position that
edge andme eyl tiom thatafet 3 duperemy %r%s‘?ftﬁ‘— oTPthAS %
: 3 mmaway fromthe sane as a peripheral sag anpunt
pewwﬁﬁa%eﬁgo@mw%w&bﬁﬁ%t%%t IQmy P gthat

1o 9t vel F 095,19, 5 pooL i on abere, Aol phgtel
Fpto S BT P A 5 A e
FI@.nd7 NBRASHL EIFIY 1 VY Qné:a?srdfé?t‘?er%‘tresults .

[0047]

(Comparative Examples 1 and 2)

Double-side polishing and measurement were carried out
under the same conditions as those of (Examples 1 and 2)
except that each titanium carrier (surface roughness was
Ra=0.02 to 0.06 um) having non—rodghened front and back
surfaces was used (Comparative Examples 1 and 2). FIG. 7
shows obtained measurement results.

[0048]

As shown in FIG. 7, it has been confirmed that, when
the front and back surfaces of each titanium carrier are
roughened to have Ra of 0.14 um or above, each wafer having
reduced peripheral sag and a high flatness can be obtained
in each of the four polishing operations.

[0049]
(Examples 3, 4, and 5)

Like Examples 1 and 2, front and back surfaces of each
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under the same conditions as those of (Exanples 1 and
2) except that each titaniumcarrier (surface
roughness was Ra=0.02 to 0.06 n) havi ng non-roughened
front and back surfaces was used (Conparative
Exanples 1 and 2). FIG 7 shows obtai ned neasurenent
results. [0048] As shown in FIG 7, it has been
conalir_rred that, when the front and back surfaces of
. P | s 3
A A v G T HE R &y (R Pl lee
(Ré2ed ipher&lo sa9 and add ghdd afmessesahbaphirimed griri-
each of the four polishing operations. [0049]

1iK &5 B s de i Bd LirkerExanples we mnd rmefd.onta
and back surfaces of each - 20 titaniumcarrier were

gré@gheneth byaisi ngn,a aigrand: pEdEt wiRe-QUR8 angl @ 32
nm, and then grooves having such a grid- like pattern

grasveleisore el iwa 1 2Gmn6( a)Dandrlee foirdae o JA shgimsbwea swi dt h
was 1 nmm a groove depth was 2 m and a groove
perfrmrachlungsr e sansiblanditdeorpolasHilrpaed Examples 1
erformed under the same conditions as those of
andsamieaPtl thifd o8 @k @t idfath W SHTT FrIiAsyasudred-
rooves was used. [O0050] Further, a peripheral sag
unt of each polished wafer was neasured |ike

Eg&gﬁ%g%niegggﬁéﬁgﬁﬁgggéSﬁ?éiaﬁ%unéﬂg%E@acﬂqﬁ%lf%h%mes
wafer was measured like Examples 1 and 2 (Examples 3, 4,
and 5).

FIG. 8 shows obtained measurement results.
[0051]
(Examples 6 and 7)

Double-side polishing and measurement were performed
under the same conditions as those of (Examples 3, 4, and
5) except that each titanium carrier having no groove
formed thereon and Ra=0.28 to 0.32 um was used (Examples 6
and 7). FIG. 8 shows obtained measurement results.

It can be understood from the measurement results of
the peripheral sag amount described in FIG. 8 that each
wafer according to Examples 3, 4, and 5 has a higher
flatness than each wafer according to Examples 6 and 7. In
particular, it has been confirmed that the peripheral sag
amount according to each of Examples 3, 4, and 5 is far
smaller than that according to Examples 6 and 7 and the

peripheral sag can be further improved by forming the
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[0051] (Exanples 6 and 7) Doubl e-side polishing and
nmeasurenent were perfornmed under the sane conditions
as those of (Exanples 3, 4, and 5) except that each
titaniumcarrier having no groove forned thereon and
Ra=0.28 to 0.32 mwas used (Exanples 6 and 7). FIG 8
shows obt ai ned neasurenent results. It can be
understood fromthe nmeasurenent results of the

grB6yLPhek alnsag. APpunt described in FIG 8 that each
waf er according to Exanples 3, 4, and 5 has a hi gher

[obbai ness than each wafer according to Exanples 6 and
7. In particular, it has been confirmed that the
(Epemppoegpl sag anount according to each of Exanples
3, 4, and 5 is far smaller than that according to
Exabpliese 6s adel Johishihe waperpehteahedagndan bee same
further inproved by forming the - 21 grooves on the
cogattiens af0053e (EXampierBys Dbudn@-3i deSpbf#Shi FrRaRRess
performed under the same conditions as_those of
of ?@w@?rql%dh@vlr%rfa%@tr@%m%% sprfaaen targiered by
aving front and back surfaces roughened by a di anond
a gbprend Rl Fet0vas Lﬁ‘):%: %% B%O(ﬁge‘ﬁr{}i ng each pol i shed

e R Sy B B B3 e T PRELAGT, PR
ingRBEEYER S0 SRR i L P8 () Gl Bchirattsn, o
scpgﬁéﬂnﬁgg observed on each wafer surface (FIG. 9), and it
has been confirmed that the high-quality wafer was obtained.
[0053]

(Comparative Example 3)

FEach surface of SUS carrier was subjected to blast
processing to form an uneven surface having surface
roughness Ra=4.8 to 5.0 pum. Ceramic abrasive grains were
deposited on this uneven surface. Double-side polishing
was carried out under the same conditions as those of
Example 8 except that such carrier was used.

[0054]

Observing each polished wafer by using the wafer
surface inspection apparatus manufactured by Raytex
Corporation, scratches were observed on the wafer surface
(FIG. 9). It can be considered that the abrasive grains
deposited on the carrier surfaces fell off to occur
scratches on the wafer surface during polishing.

When the carrier having abrasive grains deposited
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[ 0053] (Conparative Exanple 3) Each surface of SUS
carrier was subjected to blast processing to form an
uneven surface having surface roughness Ra=4.8 to 5.0
W Cerami c abrasive grains were deposited on this
uneven surface. Doubl e-side polishing was carried out
under the sane conditions as those of Exanple 8
except that such carrier was used. [0054] (bserving

th&ASHh PRd I shed Mafali dmisidly, theqpwafely Surd agefer may be
I nspecti on appar atus manufactured by Raytex

po SR PD) Ad Db d&E) alwthass Wef ecrabseimeite wraddierdiaferto the
surface (FIG 9). It can be considered that the

prébE@sS| Mevgiai d1s erthefloss task adimire acarirgrerqualrftacesafer.
fell off to occur scratches on the wafer surface

[o@rBs] ng polishing. Wien the carrier having abrasive
grains deposited - 22 thereon is used in this ,
marftes , presprdl iyttt omafematayl el tgshsd Hie embodiment
degraded, but using the carrier according to the

degpeieed damient i e st e IBIE RS TG G iNSFe
wafer. [0055] The present inventiaon ig not limted to

X aWel QSR Se AESEI St HBGVE - Ay s oy piser U

ts are pl es and .t hose hayi .
as SUStART 19 TheSEirie T bt (T HO T Rt e Hy
described in th ded. ¢/ ai i di ng. t
R N e R e L S S TS

in Sﬁ?eoescoépé h)ef pcrk?es%geéé}lvterﬂﬂvcghtion.
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23 CLAIMS 1. A carrier for double-side polishing
apparatus which is set between upper and | ower turn
tabl es having polishing pads attached thereto and has
a holding hole in which a sem conductor wafer

sandwi ched between the upper and lower turn tables is
held at the tinme of polishing in a double- side
pol i shing apparatus, wherein a material of the carrier
Is titanium and surfacecfgughness of the titani um
carrier is 0.14 mor above in terns of Ra. 2. The

1. cary i®rfQir doublgngde field Yo NgsHEppAraidrataccatdialg is
to claim1l1, wherein the surface roughness is 0.32 m
setOlhahi@en iupget mhdflRer Turtheadrgs éravfiorg polishing
doubl e-si de polishing apparatus according to claim1
pady & tadterditthddee ccanrrd drashas hgrlabives hodachr eddilihg
the holding hole froma carrier outer peripheral side
semdrcdrrditt andvafaEok sudvdcted Prateten 4heThpredr rEngt ¥ter
doubl e-si de polishing apparatus according to claim3,
tumnghdradile s igathedich a7 Whee tgmsowds BRLighigig din jkglouble-
_pattern or a radial pattern. 5. A doubl.e-si .
sm@mn%%%m@%mf}%ﬁw & Mttt el i i icdrrier

. for dquble}ﬁgpe :é¥ishin ar at ccqr.din o) .
1S drid B WWraj f“? %fe-rékéﬂﬁés%ﬁ%%J%F%%gﬁﬁﬁﬁﬁﬁi%ﬁurﬁfr
. t.hod for a,.sem caonduct or dy@{er, conpri si ng:
1S QBEfr]alﬁd?nhé”i KOs rline%ea{%ncsoro ing to any one of clainms

1 to 4 between upper and |lower turn tables
2. The carrier for double-side polishing apparatus

according to claim 1, wherein the surface roughness is 0.32

pum or above in terms of Ra.

3. The carrier for double-side polishing apparatus
according to claim 1 or 2, wherein the carrier has grooves
each reaching the holding hole from a carrier outer

peripheral side on front and back surfaces thereof.

4. The carrier for double-side polishing apparatus
according to claim 3, wherein a pattern of the grooves is a

grid-like pattern or a radial pattern.
5. A double-side polishing apparatus comprising at least

the carrier for double-side polishing apparatus according

to any one of claims 1 to 4.
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hol di ng the sem conductor wafer in a holding hole
formed in the carrier; and sandw ching the

sem conduct or wafer between the upper and | ower turn
tabl es to perform doubl e- side polishing. 25

6. A double-side polishing method for a semiconductor
wafer, comprising: arranging the carrier according to any
one of claims 1 to 4 between upper and lower turn tables
holding the semiconductor wafer in a holding hole formed in
the carrier; and sandwiching the semiconductor wafer

between the upper and lower turn tables to perform double-

side polishing.
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