DESCRI PTI ON  CARRI ER FOR DOUBLE- SI DE POLI SHI NG DEVI CE,
AND DOUBLE- SI DE POLI SHI NG DEVI CE AND DOUBLE- SI DE
POLI SHI NG METHOD THAT USE SAME TECHNI CAL FI ELD [ 0001]
The present invention relates to a carrier for a

doubl e-si de polishing apparatus that holds, e.g., a
sem conduct or waf er when polishing the sem conduct or
wafer in a doubl e-si de BFSIGRR hEC™ppar at us. BACKGROUND
ART [0002] For exanple, when simnultaneously polishing
both surfaces of a sem conductor wafer, a carrier IS

utilized to hold the sem conductor mafer
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predeterm ned position beiAMEen an upper turn table

and a lower turn table of a doubl e-side polishing

apparatus. The sem conductor wafer is inserted into
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carrier utilized for double-side polishing in such a

wasiant condactionbaf-evidrolpehi Ahing pPEGES " net al
carrier is a mainstream Therefore, a resin insert is
di sposed al ong an

BACKGROUND ART

[0002]
For example, when simultaneously polishing both

surfaces of a semiconductor wafer, a carrier 1S utilized

to hold the semiconductor wafer. This carrier is formed

to have a thickness smaller than that of the
semiconductor wafer and includes a holding hole that is
utilized to hold the wafer 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 holding hole,
upper and lower surfaces of the semiconductor wafer are
sandwiched between respective polishing instruments such
as polishing pads provided on opposed surfaces of the
upper turn tablé and the lower turn table, and polishing
is carried out while supplying a polishing agent to
surfaces to be polished.

[0003]
Here, as the carrier utilized for double-side

polishing in such a semiconductor wafer polishing



i nner peripheral portion of the holding hole to
protect a wafer peripheral portion against danages
caused by the netal carrier. In conventiona
exanples, to prevent this resin insert fromcom ng
of f during processing of the sem conductor wafer or
conveyance when disposing it, an outer periphera
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tight when disposing the resin insert to the carrier
base, whereby a wedge shape of the carrier base portion
may be deformed in some cases.

To eliminate such deformation when disposing the
resin insert, a process such as lapping for the carrier
must be carried out after disposing the resin insert,
and the lapping process cannot be performed when the
carrier to be used is a coated carrier.

[0005]

There is a problem that, when the carrier deformed
by disposing the resin insert is utilized to polish the
semiconductor wafer, a shape of the polished wafer is
degraded.

Further, although a method of performing start-up
polishing for the carrier in place of the lapping
process can be considered, a longer time is required as
compared with the lapping process and productivity is

degraded in case of polishing, and accurately



DI SCLOSURE OF | NVENTI ON [ 0006] Therefore, in view of
t he above-descri bed problens, it is an object of the
present invention to provide a carrier for a
doubl e-si de polishing apparatus, a double- side
pol i shing apparatus using this carrier, and a
doubl e-si de polishing nethod that enable producing a

e lviafiera tiavg nghéi gafblrawndsen wis buf £ dewdhlgi ng a carrier
base at the tinme of disposing a resin insert when used
for polishing. [0007] To achieve this object,

pracawshmg ¢o theERresgnt invention, there is provided
a carrier for a double-side polishing apparatus
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polishing apparatus comprising at least: a metallic
carrier base that is arranged between upper and lower
turn tables having polishing pads attached thereto and
has a holding hole formed therein to hold a wafer
sandwiched between the upper and lower turn tables at
the time of polishing; and a ring-like resin insert that
is arranged along an inner peripheral portion of the
holding hole of the carrier base and is in contact with
a peripheral portion of the held wafer, wherein an inner
peripheral end portion of the holding hole of the
carrier base has an upwardly opening tapered surface, an
outer peripheral portion of the ring-like insert has a
reverse tapered surface with respect to the tapered
surface of the holding hole of the carrier base, and the
resin insert is fitted in the holding hole of the
carrier base through the tapered surface.

[0008]

According to such a carrier for a double-side



into the holding hole of the carrier base through the
tapered surface when disposing the resin insert, the
resin insert is prevented fromconing off, disposing
can be easily carried out, and the carrier base is
not damaged at the tinme of disposing, whereby the
carrier base is not deforned. Therefore, effecting
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Moreover, since attachment/detachment of the resin
insert can be easily effected, replacement of the resin
insert alone can be easily performed, thereby reducing a
cost.

Additionally, when the tapered shape is provided,
since the resin insert portion that can be observed on a
lower turn table side of the carrier is small, an amount
of polishing the resin insert on the lower turn table
side is small at the time of polishing, thus greatly
increasing a life of the resin insert.

[0010]

At this time, it is preferable for the tapered
surface of the holding hole to be inclined at 5° to 85°
from a main surface of the carrier base.

When the inclination angle in this range 1is
utilized, the resin insert hardly comes off during

polishing or conveyance.



[0011] At this time, it is preferable for the tapered
surface of the holding hole and the reverse tapered
surface of the resin insert to be fixed through an
adhesive. Fixing the tapered surfaces through the
adhesive in this manner enabl es assuredly preventing
the resin insert fromcomng off during polishing or
[0wdriveyance, thus facilitating handling of the carrier

for a douhl e- side polishing_apparat C dj
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When the carrier is previously subjected to
double-side polishing with the resin insert being fitted
before polishing the semiconductor wafer, the resin
insert and the carrier base can have the same thickness
to assuredly eliminate a step, and a further flat wafer
can be obtained by effecting subsequent polishing with
respect to the wafer. Furthermore, since deformation of
the carrier base due to disposing the resin insert does
not occur in the carrier for a double-side polishing
apparatus according to the present invention,
substantially polishing the resin insert portion alone
enables starting up the carrier, and the processing can
be performed in a short time, thereby improving
productivity on producing the semiconductor wafer.

[0013]

Moreover, it is preferable for a material of the

carrier base to be titanium.

When the material of the carrier base is titanium



5 as described above, since titaniumitself has a
small diffusion coefficient in the sem conductor
wafer formed of, e.g., silicon, it rarely becones a
problemas an inpurity, and a netal inpurity having a
| arge diffusion coefficient such as Fe is not present
in titanium thus suppressing contam nation of a
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raspecart? ebhei FenAREN WEHHTe IS IR cont ani nation with
[ JBS ect to the wafer. [0015] Further, a doubl e-side
poli'shi ng apparatus including at least a carrier for
a doablde-tsiche Jpioy i shi ngs pppdeatbd eadoor di ngurdacheot
present_ invention is,  preferable. escribed above,
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particles can be suppressed from falling into the
polishing slurry, thus prolonging the carrier life and
suppressing contamination with respect to the wafer.
[0015]

Further, a double-side polishing apparatus
including at least a carrier for a double-side polishing
apparatus according to the present invention is
preferable.

As described above, according to the double-side
polishing apparatus including the carrier for a double-
side polishing apparatus of the present invention,

polishing can be effected with excellent productivity,

and the semicbnductor wafer having high flatness can be

provided.

[0016]

Furthermore, a semiconductor wafer double-side
polishing method that is a method for performing double-

side polishing with respect to a semiconductor wafer is



side polishing with respect to a sem conductor wafer

is 6 preferred, the nethod conprising: arranging the

carrier according to the present invention between

upper and |ower turn tables having polishing pads

attached thereto; holding the sem conductor wafer in

a holding hole forned in the carrier; and sandw ching
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al one can be easily erforned, thereby reducing a
ingegttion enables easily dlSpOSlng the "'resin inSert to
the carrier base without damages, thus avoiding
deformation of the carrier base at the time of disposing.
Therefore, when the carrier according to the present
invention is utilized to effect double-side polishing
with respect to the wafer, the semiconductor wafer that
has high flatness and an excellent shape in a wafer
outer peripheral portion in particular can be provided,
and the start-up polishing can be omitted or the
polishing time can be reduced at the time of starting up
the carrier, whereby the semiconductor wafer can be
polished with excellent productivity. Additionally,
since attachment/detachment of the resin insert 1is easy,

replacement of the resin insert alone can be easily

performed, thereby reducing a cost.

BRIEF DESCRIPTION OF DRAWINGS



BRI EF DESCRI PTION OF DRAWNGS 7 [0018] FIG 1l is a
vertical cross-sectional view showing an exanple of a
doubl e-si de polishing apparatus including a carrier
for a doubl e-side polishing apparatus according to
the present invention; FIG 2 is an interna
structural view of the double-side polishing

[ 0&QyEdr at us in the formof a planar view, FIG 3(A)
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ccor |ng e present rnvention, and FIG 3(C) is
an emlrar.ged lSCFd]SSIIS’@@I‘Ih@DaIStVLJeWu&EBd & ipwaro i eve of a
conventional _carrier for a double- de $0I|s |ng

doghd&ratias Rew Bl E19428R6WE tiSasil} BByPEsdoplanar
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pol i shicng aPparstass wmeﬂdeBb@spﬁga@lﬁﬁiarqeﬁmﬁro$%‘
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there is a problem that the wedge shape of the
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operat1 on the present i'nventors have
caearieai ed of doulcherEedef pold shouly exzpaieapobi shragding

a%%g%gfggggﬁn{gbghtion, and FIG. 3(C) is an enlarged
cross-sectional view and a plan view of a conventional
carrier for a double-side polishing apparatus; and

FIG. 4 shows measurement results of examples.

BEST MODE(S) FOR CARRYING OUT THE INVENTION
[0019]

In a conventional carrier for a double-side
polishing apparatus, when disposing a resin insert to a
metallic carrier base, it is fitted into a tally portion
having a wedge shape to avoid falling and fixed by using
an adhesive to be disposed. However, there is a problem
that the wedge shape of the carrier base is deformed
during this fitting operation and the deformation
affects subsequent operations.

[0020]

Thus, the present inventors have conceived of a

carrier for a double-side polishing apparatus having a

configuration that a wedge shape of an outer peripheral



configuration that a wedge shape of an outer

peripheral 8 portion of a resin insert is elimnated

to provide a tapered shape, the resin insert is

fitted through an upwardly opening tapered surface of

an inner peripheral end portion of a holding hol e of

a carrier base, and the resin insert can be thereby
poditsiposedff to theivarnsertbdse e Winhortedahfiges oNécguse

of each attachpent whi.le. avoi.din LRg ri
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apparatus 1n the formof a planar view, and FIGS. 3
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polishing apparatus 10 including a carrier for a_. .
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oA LAt SuTRROSELL AN, BB TR A BRREE s
a RIoWH deds ade 3p68NLHhahg apparatus according to the
present invention, FIG. 2 is an internal structural view
of the double-side polishing apparatus in the form of a
planar view, and FIGS. 3 are cross-sectional views and
plan views of inner peripheral end portions of holding
holes in a carrier according to the present invention

and a conventional carrier.

[0022]
First, in FIGS. 1 and 2, a double-side polishing

apparatus 10 including a carrier for a double-side
polishing apparatus 22 according to the present
invention has a lower turn table 11 and an upper turn
table 12 provided to face each other in a vertical
direction, and polishing pads 1lla and 12a are attached
to opposed face sides of the respective turn tables 11
and 12. Further, a sun gear 13 is provided at a central
portion between the upper turn table 12 and the lower

turn table 11, and an internal gear 14 is provided at a



portion between the upper turn table 12 and the | ower

turn table 11, and an internal gear 14 is provided at

a 9 peripheral portion. A sem conductor wafer Wis

held in a holding hole 21 of a carrier base 9 and

sandwi ched between the upper turn table 12 and the

lower turn table 11. [0023] Quter peripheral teeth of
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[O§?§Hconductor wafer Wis held in the holding hole 21
fF~"the carrier base 9, and its both surfaces are
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i ok %%%14¥%P 146 ah8024 IEaE%ﬂé%k%?rmgﬁgstgﬁbuﬁacﬁhe

carrier ds ahd  po s es one wafer in FIG 2, but
suaa@banﬂrjewhhhalngtatipbupaHﬂnﬁ(ﬁXﬂﬁﬂQﬁn@hﬁoué§eﬁayurn

be utlllze to h ol i shin a mafer
Capaeoay HEKe, e eHPF BF-Por b ot & ot d° bor anP g
noﬁnrﬂrﬁltsttsfgt?e@%ﬂdmg teuthe .pr as;erttmmvmﬁé ,ont}inas an
upwardl y opening tapered surface at an inper

sepédopisercdior Porii 6f BELEhdhdlhd P Hotea 2hods 21 of
ge@égr%ﬁ#rbggé§§ ggé)l%gd %%%|§ﬂ¥k§hééngré'ke resin

havi n reverse tapere urface with
s imeg pecic duwss 1hi [Solﬁpﬁeédbys thkaceratr anadutever polishing
pap%rhqgsgﬂdF¥gglon s ﬁét£sgelntopollshlng, a polishing
liquid is supplied from a nozzle 15 via a through hole
16.
[0024]

It is to be noted that each carrier holds and
polishes one wafer in FIG. 2, but each carrier having a
plurality of holding holes may be utilized to hold and
polishing a wafer therein.

[0025]

Here, the carrier for a double-side polishing
apparatus 22 according to the present invention has an
upwardly opening tapered surface at an inner peripheral
end portion of the holding hole 21 as depicted in FIGS.
3(A) and (B), and a ring-like resin insert 20 having a
reverse tapered surface with respect to this tapered
surface at an outer peripheral portion is fitted into
the holding hole 21 via the tapered surface.

As depicted in FIG. 3(C), in a conventional

carrier for a double-side polishing apparatus, a resin

10



the holding hole 21 via the tapered surface. As

depicted in FIG 3(C, in a conventional carrier for

a doubl e-si de polishing apparatus, a resin 10 insert

30 is fitted into a tally portion having a wedge

shape to be fixed in order to prevent comng off.

However, when di sposing the resin insert 30, the talby
inmeErtt 030 of s af thtededntase 3k liky dedorhed havspgea wedge

Sh%§§§§ﬁ%0%%P€$L§ dégzgﬁgéﬁfﬁﬁpgggéVégtSgggig Cg%%ter

pparat us accordrng 'to
HdWRE F ESEEn HDN¥EBLIARY deRi Gieadhd nifs&S: 30A) tardteB)Ly
the resin insert can be readily disposed to the
pagdrirdrerobagesarhdercesicer3 hase def poredarBgefnsgt CPRES -
[§4gglof di sposing, the resin insert is fitted in via
the tapered surface, and the resin insert can be
t her eby tpreevaiied Kandy canmsnghofdf catrtieer tfoe af double-
processi ng and conveyance. Therefore, the carri%r
s igles G k1 Hidt NG eRBPAEE LS A5 O 1 Spdst AgthanBrgSen
in%@w%éﬁfcg@ﬁeﬁnh@@d&_ oty fhatpess €A besin
provi ded I n subsequent polishing. Further, start-up
inmelitshiang oé thedddyr idéspmmeedeto opli¢t edratesr base, the
di sposing the resin insert. In addition, -even in.case
c%ﬁrﬁﬁﬁfQégﬁnbstﬂgksgﬁpﬁﬂﬁ§;ﬁﬁiéhﬁr@%m?h%f ﬁgnggﬁc%'
th&Ardd £1n basse #oessnet thave itd e pehé shege rpdastircaldey
and the carrier having high flatness can be obtained
anid giia hee pot | spsAgtpeeobfedarebPeRFevERhed $FRBe no

c%%yégrggfqytiéhgbgﬁﬁge%f Eﬂgéggggﬁ ran®' O¥hdLygnihe
aper ed shape enables reducing a region of the resin
Thienseidrd hath¢ scabsépvethaise ad over gpoforoad damdngn

.amount of polishing.the resin insert on the |ower
Q1A Ay 6 o PONEOPENCE e 1 (RE B BOFFChi ng.

fitherehy o40lwaghpgvadeid & rofsudse desit boseshing0027]
Further, start-up polishing of the carrier may be
omitted after disposing the resin insert. In addition,
even in case of performing the start-up polishing, the
metallic carrier base does not have to be polished
practically and the carrier having high flatness can be
obtained from the polishing performed in a short time
since no deformation is observed. Furthermore,
providing the tapered shape enables reducing a region of
the resin insert that is observed in a lower portion,
and an amount of polishing the resin insert on the lower
turn table side is decreased at the time of polishing,
thereby prolonging a life of the resin insert.
[0027]

As a shape of the resin insert 20 at this time,
such a triangular cross-sectional shape as depicted in
FIG. 3(A) or such a trapezoidal cross-sectional shape as

shown in FIG. 3(B) may be used.

11



As a shape of the resin insert 20 at this tinme, such
a triangul ar cross-sectional shape as depicted in

FIG 3(A) or such a trapezoidal cross-sectional shape
as shown in FIG 3(B) may be used. 11 Mdreover, it is
preferable for the tapered surface of the inner
peripheral end portion of the holding hole 21 to be

i ncl Mwe@oa)tels tit 86s fpoafarabile @i dde ofapeped surface
rier base 9 ch J
off Bl T80 e B VUSRS DL 0k S e

21098 N%: Oirﬁclﬁﬂéid35€blse pel Bshi pgosan heief fseatfete AL
this time, for exanple, when the tapered surface g
&

theheca 1ol &ff g 919 &- 21WN§N| AEChn&d aﬂtﬂ%lsln%%me eV
ra ;g lesd aéz#%’é@&e L8 p&%\gl%e%srééﬁc@aﬁ H@n{a@even%dt 8 om

e outer peripheral portion of the
cdmﬂﬁq1ofmse&md2@tablen@hhuahtng -ddn $6028fected At
Additionally, the tapered surface of th hol Qo%%e

thip drideg hef?%v%?‘%@ptlﬁperw P RT Pt PESP
hol%fiﬁ{ét 1%8 1 By bfs [gd Ky téec a%@"ach:"’htg ef@\%%@a@iaﬁered

el ng f|xe S0 "t hat acement ‘can
sufrdfEide tias goyovideteds §@Kﬁﬁ@€§@ﬂﬂﬁ%ethﬁieﬁhﬁyté§ﬁﬁ§d

n ad Wien_t hey.are flxe t e t he
Smﬁﬁﬁr1$h§%§to?geFuP?ﬁéﬁher H%ed A 3n Fﬁeésg §b%§n
lng@gqeggyngsapgcgpﬁg@ygﬁce45ﬁurther |t is preferable

to perform double-side polishing with respect to the

[0zl er 22 haV|ng the resin insert 20 fitted in the
hol diyng ;R9l & lll ERLEN Raset Wemd hgo1ding

dﬁé t§
carrier 1s su oubl e- S|de pol i shing with
hotlke Z]esamlmerrebelrsg friattegte d ther b @ei aft hhs wagAer

1o R oL RIS 0B 8 Bngy sP0 Do b
wiSSIHLOSRICI @1 £ YRE eI sBavhag mdﬁmﬁcém@mﬂGSSnCBB
facilitated, or these surfaces may be fixed by using an
adhesive. When they are fixed by the adhesive, the
resin insert is further stabilized at the time of
processing and conveyance.

Further, it is preferable to perform double-side
polishing with respect to the carrier 22 having the
resin insert 20 fitted in the holding hole 21 of the
carrier base 9. When the carrier is subjected to
double-side polishing with the resin insert being fitted
therein in this manner, the resin insert and the carrier
base can have the same thickness to eliminate a step,
whereby a semiconductor wafer having higher flatness can
be provided when performing double-side polishing to the
semiconductor wafer. Furthermore, according to the
carrier of the present invention, since the carrier base
is not deformed when disposing the resin insert, a time

required to effect polishing for starting up the carrier

12



be provi ded when perform ng doubl e-side polishing to

the sem conductor wafer. Furthernore, according to

the carrier of the present invention, since the

carrier base is not deformed when disposing the resin

insert, atine required to effect polishing for

starting up the carrier 12 can be reduced. [0029] At
carhibe tieuced- a material of the carrier base 9 of the
[dgygier for a doubl e-side polishing apparatus 22

achrding to the present invention, an SUS materia

and et keriss caimde ased, mbttrtibflanifurmlies cesiiabllease 9

Wien titaniumis adopted, an jnpurjty having a I%r €,
o fyitffusT DR to.f FPEI enfloPk1g S %&PQ%‘@%E%? BE4P é‘%cﬁ

acdS Iefi N {5e NPl cREGSENveNErGi Or8n HBbahaterial and

contammation that is a problemin a sem conductor
otmafrer cararbdeusegpr bssed i ta0030] Furdpetpopée-itWhen

preferable for the surface of. this netalli rrier
cifge o o O tRhERa ARt ATGHE 1 4\ YT Rdnt UkEADEY | de
aifidugand GooEE EikbAr When the issf aceng0é thesratalshicn

carrier base is coated with one of the titanium
asnifte ide Ni | b9 andtt heepeat(D Aker¢A91% @RBBA) film

in this manner, hatdngss isqincreased.to;avahdct £
C%&ﬁ%ﬂ%ﬂ%&%ggn%h?gr%gg% %%F?Pb egggéﬁ %éﬂﬁ?evenfegrfygmer

cahaldd ngippit@s @e@ol i shing slurry, thereby prolonging a
carrier life and further suppressing contamn nation
i respect to the wafer. [0031] According to the

doubkg1$ideRald shi Ng; appat abusp1ienddidifige thercacei oF
for a doubl e-side polishing apparatus of t he present
thiimvertticonl & aeEntienedaabove to simceodhedcyithepnasd 2

ti%%nHR%¥%95§¥H£é0919%jg%dd%TQﬁH?qiilm. When the surface
of the metallic carrier base is coated with one of the
titanium nitride film and the DLC (Diamond Like Carbon)
film in this manner, hardness is increased to avoid
scratches, and foreign particles can be prevented from
falling into a polishing slurry, thereby prolonging a
carrier life and further suppressing contamination with
respect to the wafer.

[0031]

According to the double-side polishing apparatus
including the carrier for a double-side polishing
apparatus of the present invention as mentioned above,
since the carrier base is prevented from being deformed
at the time of disposing the resin insert, the
semiconductor wafer can be polished to have high
flatness, and a time required for performing carrier
start-up polishing can be reduced. Therefore, when
double-side polishing using such a carrier for a double-

side polishing apparatus of the present invention is

13



at the time of disposing the resin insert, the

sem conduct or wafer can be polished to have high

flatness, and a time required for performng carrier

start-up polishing can be reduced. Therefore, when

doubl e-si de polishing using such a carrier for a

doubl e- side polishing apparatus of the present
parrﬁﬁem%n tke18epecpocmst, o e ffr kRanénet Bl Iafd@tness

ol i Tl e GulE PR Py T Lot e or Sodnt T Avdit i on

[@ij]nOM/be described in nore detail hereinafter

based on an exanple and a conparative exanple, but
the presdticIshent PBANFSOR0H L e ﬁ?%@?b?%g in

g%gacf@égll CHQP@&&BE\&%@%@J@)M (Sorprshkger ahd a

rting up Carrier) First, a carrier for a
catquibt &t 5velee pahp ki, n @utamM£%ﬂnﬁs@nhctovanﬁgopolﬁh@Ot
present |nvent|on having a configuration that a

r%%ﬂﬁ%%%?%u??%ﬁ% 8f a carrier base 9 depicted in FIG

(E{Mpis, | Oshhhedtat 6@ farmed main  surface and an
outer perlpheral portion of a resin insert 20 has a

(qamaﬁﬁxﬁQgp@featémﬁﬂagew& Cagrv@is) prepared
Mor eqver conven I rei Iy ¢ . Si
pol i ghl nsgt appar a% us g g 8 ?h&ﬁm@% | %ﬁ%%g{h§hag?e
pﬁéﬁh&ﬁ@p@rgdcoaadn@tamzﬂﬂb;ynnxﬁnmngnméntheaehQMﬂﬂg a
carriers was effected. A materi obt ain % 9
O@efrlf%%rrﬁ‘hﬁom@%ata. ﬁ@%rﬁﬁﬂ Srve%‘%%%? 4 ?. EaRTdRrwks s
de%%%gx§§ fnn?£§r|§ 1%h%1u§@{ rabagge i fr&Ach phikhe
arrier for a doub e Si de I shing apparatus a, b

suarfhas  and @maqudewaQGmmabQﬁakipqmﬁé@mapfoﬁ Fepadi n

el 2 Lias by Fe Y TS P FPHIGe 2RRALR s

prepared. Moreover, conventional carrier for a double-
side polishing apparatus b and c shown in FIG. 3(C) were
also prepared, and start-up processing of these three
carriers was effected.

A material obtained by performing DLC coating with
respect to titanium was used as a material of the
carrier base in each of the carrier for a double-side
polishing apparatus a, b and c, and aramid was used as a
material of a resin insert.

[0033]

A double-side polishing apparatus manufactured by
Fujikoshi Machinery Corporation was used for carrier
start-up processing, each polishing pad (an urethane pad,
t=1.3 mm) and a polishing liquid (a colloidal silica)
were used as processing conditions, and an upper turn
table (-10 to -15 rpm), a lower turn table (30 to 40
rpm), a sun gear (20 to 30 rpm), an internal gear (5 to

9 rpm) and a polishing pressure (100 to 200 g/cmz) were
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Fuj i koshi Machi nery Corporation was used for carrier
start-up processing, each polishing pad (an urethane
pad, t=1.3 mm and a polishing liquid (a colloida
silica) were used as processing conditions, and an
upper turn table (-10 to -15 rpm, a lower turn table
(30 to 40 rpm, a sun gear (20 to 30 rpm, an
seitnter ralpayedrug sconddtipnp-and a polishing pressure
[0§§% to 200 g/cn2) were 14 set as apparatus
itions. [0034] A polishing tine for start-up
procgssbng sefinectieithe Unsler st aet abpverdesasibed effected
conditions was set to 60 mnutes x 2 (front and ack

unggef ddes acksrm@mqhe%%mb@ﬁ §PBALLIPESS AP T > %ni For
gﬁ'&'eggh bat “ffaces(tl ?aagoas%e%%tes tG té;de kfaéagf?{ér are

Was S M nutes X ront and
reb@@&dﬂﬂﬁdﬂﬁﬁﬂﬁﬁrmhp paliisér bartd rsevefasems) twnth reSpect

uni formy polish both surfaces) with res
tocéhﬁl SRIEienss chetkd abstéBdaﬂtaW@§UﬁH§%ﬂP eﬁl?HEeS %

qg&%lE'%ndxHJé@rs@§§§c@@do&h%h%e%d}ﬂﬂgﬁﬂér@fréﬁébs@ﬁ
e carrier for a double-side polishing apparatus a

tobuand oo mslubjreet esh tothessrdpces) priddesst IRLFh tRi he
manner, thicknesses of the carrier base and the resin
CarhdErt -were nmeasured by an el ectronic mcrometer and

sur f agecnheeughnesspras: neasuiedaby Be$wl‘efealce;kreougehufm‘slsic
meter (Surftest SJ-400) to check the step
cargdgirt Paste and cph detABeR £RESECAr erread%&eo%nﬁh? hgarrier

fo&eg'%odﬁﬁg-sfgeré@flgﬁﬁﬁbe%pﬁaQ%QQﬁghﬁg}$Qaﬁ@ec

esent 1'nventio | er "than that of
subgemeﬁﬁlmm(ﬂﬁ&l&ﬂantsupjecbe@sﬁmeiﬂ?SﬁQﬂ$ -ypnner,

ishing fo n er|o of ti and

tth%ﬁF@F%ﬁuﬂg'aﬁ%I §5$ ?ﬁe 808p 3¢ tHE %%%venflonaF
we €8l hleBls Ut sl e Cér@del@ctbﬁns_t:afntrdm)memﬁﬂ sdndagsfiofathe

same period of tinme. Table 1 shows
roughness was measured by a surface roughness meter
(Surftest SJ-400) to check the step. As a result, the
step between the carrier base and the resin insert of
the carrier a according to the present invention is
smaller than that of the convention carrier c subjected
to the start-up polishing for a long period of time, and
it is not greater than a half of the step of the
conventional carrier b subjected to the start-up
polishing for the same period of time. Table 1 shows

this result.

[0035]
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this result. (0035] 15 [Table 1] Carrier Step between
carrier base and resin insert start-up Surface
roughness nmeter Electronic mcronmeter time (step)
Carrier a 60 mnx2 Back 1.0 pmCarrier Step base 1 pm
775 pmFront 1.5 Pmlinsert resin 776 pmCarrier b 60
m nx2 Back 2.0 Fun Carrier Step base 4 pm 775 Fun
[Tedort U1 0 PmInsert resin 779 Fun Carrier c 900

m nx<Z BCl@érrJieQ Fur SQ:'@gS ke Bfeenl &:{irl&asﬁelameiﬁ5lrﬁuﬁt
Front 2. gm | nsert_resin 776 nm nQR'It /g;crm%;crometer
of Waf er SlE HttRss) SEﬁﬁ’feolfouﬁ?féesédﬁtFiér tlgreng
doubl e- gitdee pol i sr i (8gep)apparatus a, b jand c subj ect ed
to-the start-up ucess: rRgTwas—tt-H-zed-to-potish
= t
CaHGER % ur PACHE B ef@ of 100 -Refer s ra\?lrﬁlgera di|aret er
of 300 mm A doublje- side paglishing aggasat us 1 pm
manuf actured by Fuji koshi Nachinery Cbﬁgogmati on, each
pol i shing pad (an |urethane
Front 1.5 um Insert
resin
776 pm
Carrier b 60 minx2 Back 2.0 pm Carrier Step
base 4 pm
775 pm
Front | 4.0 pm Insert
resin
779 pm
Carrier c 900 minx2 Back 1.0 pm Carrier Step
base 1 pm
775 pm
Front 2.0 um Insert
resin
776 pm

[0036]
(Comparison of Wafer Flatness)

Each of the carrier for a double-side polishing
apparatus a, b and c subjected to the start-up
processing was utilized to polish both surfaces of each
of 100 wafers having a diameter of 300 mm. A double-
side polishing apparatus manufactured by Fujikoshi
Machinery Corporation, each polishing pad (an urethane
pad, t=1.3 mm) and a polishing liquid (a colloidal
silica) were used as double-side polishing conditions
for the wafers, and an upper turn table (-10 to -15 rpm),
a lower turn table (30 to 40 rpm), a sun gear (20 to 30
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pad, t=1.3 mm) and a polishing Iiquid (a colloida
silica) were used as doubl e-side polishing conditions
for the wafers, and an upper turn table (-10 to -15
rpm), a lower turn table (30 to 40 rpm), a sun gear
(20 to 30 16 rpm, an internal gear (5 to 9 rpm, a
polishing pressure (100 to 200 g/cnR) and a poli shing
rom)quiah fimeernahageshat(Sf ¢ro therrmar r i @rP8i dphing

rocessi e i lized, as_apparatus.,c i1j0n :
BRSSPl RGBS 00 riner
theef emhatProsessrd dpden etrhe tabrarglgsco tbediagndietrieons
was neasured by a flatness neasuring instrunent
ut(iafzadsi aght aPRADA B e CEPERE/ IS mm EEx=2 m”m) FI G 4

[O%@ggs this result. SFQR (site front |east squares
range) is as follows. An in-site plane is calcul ated

fromrdatacfsar (SBEh pnedpl epfi ned wiffeecdyofa each wafer
| east-square nethod in a state where a wafer ba

Kk
ProErsRes | W1 4oF r BREedPPHEs I8 S PidRd FRRAT }QPFew%Fane

méé%&%gfﬁ%%n§dfﬁ§tﬁe§§f%k%@%%iﬂ%fﬂﬁ%tfﬁﬂéﬁEeRWﬁE@rSight
bet ween xi mum and m ninum displacenents fromthe

M4referdn oe ot dnex 6 onmeAdk =2 tren) neankGc SFORshThe toim
re%g@g% means a maxi mumone in such differences for the
‘ctive sites. [0038] An average val ue of each

vaf esrp@l i Ghad byrdist NYeakbe se@klriedr maregepr di ngst o
the present invention was 25.2 nm_ and aver age valges
fogfl quesspedn Ve vk e sP1pBRi dHeFady WS Iftf theom data for
enven %ﬁ@% I gEg b C S ZeNALaREd28n8 a
ea%h1%$%§i aI%%@é&ogggfnggngy]fﬁgﬁgégﬁggntional carrier
sththawirgrd e saffersback- sprfpold sts ngorraeteds igiceatl y
| ower than that, of t

e waf er ol i shed, by_ usi
D168 o PF dCkorHing? Lo Fndopfabanit hed 25 8! PlctEnce
plane. A difference between maximum and minimum
displacements from the reference plane for each site
means SFQR. The term (max) means a maximum one in such

differences for the respective sites.

[0038]

An average value of each wafer polished by using
the carrier a according to the present invention was
25.2 nm, and average values of respective wafers
polished by using the conventional carriers b and c were
40.2 nm and 28.8 nm. The flatness obtained by the
conventional carrier b having the same start-up
polishing time was greatly lower than that of the wafer
polished by using the carrier a according to the present
invention. Additionally, when the conventional carrier
c was utilized to effect polishing, flatness was
relatively high, but a start-up polishing time that is
15-fold of that of the carrier a according to the

present invention was required. In regard to all the
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i nvention. Additionally, when the conventional carrier
c was utilized to effect polishing, flatness was
relatively high, but a start-up polishing tine that is
15-fold of that of the carrier a according to the
present invention was required. In regard to all the
17 polished wafers, it was reveal ed that the mafers
Pl SEPR A" BYC TSI g tt We Scarrviasrl of deledt dFhg 18 feRé
pé§%§ﬁgﬁ b'nﬂgﬂﬁho@h%a%a@ﬂﬁéf|§u§@§§r§§ngeﬁbc%ﬁ%'ﬁ}esent
and a ape of a wafer outer peripheral
irpagrit Don Okflaﬁahfngbf flbhess avaferdemwast €datini BIG. 4 and a
particul ar as cogﬁared wi th those obtai ned _by

SRR et | Ori4h LR Er PRGES Wﬁ]@%&%ﬂ%a@ébw& Sot
t GO Agr- & Ok Bereanriser Jart -y doubl 8- sbelgareld shidrg

apparatus of the present invention, when disposing
thdee rasianinedeby tbeth@dﬂﬁﬂﬂk&p&bl@abflerﬁe carrier

“ﬁﬁﬁﬁ since it is fitted in through the tapered
ace, the resin insert is prevented from com ng

of f, A@n@é§ﬁkiﬁﬁdi@Eo@é$eabéo&@hdﬁﬁﬁHrﬁﬁbaéatheertEﬁe a
of dlsp05|ng Therefore, the sem conductor wafer, can
dopb Iyt § s dP® bl ARGEShiagP F1adt he et ab hehB rEised tofinvention,

wh(ﬁﬂglcﬁgggg %oéhEgglﬁlgﬁgﬁﬁﬁbgﬁga¢ﬁéchgﬁﬁﬁhﬁrhQQ%eof

oes n be po ong tine i'n case
t haf c&ﬁﬂieﬂrbmgepasﬁnee stanmwﬁnqn®©ess|ngrowherebw a

pollshlng i me can be reat reduced, which |eads t
el T Genent FACFERIEt 1G9 of  § Her SERTEGHATCEB!

cotBify -or 4 00404 EBe'%aEng%'kaﬁg thatot hgepbesedt at the
invention is not restricted to the f or egoi ng

timebodfi RO Thes - f oFegbeAgrembédiensmfnieonpdigetan wafer
ca%xbS lé):,ﬂfl ﬁq“lt‘ég oaﬁgvgn¥1 X%&‘F‘eggagth 58 time of

Su e same confi guration and denpnstrate
dddMieHﬂ&ﬂéLgmli@n$ngndaeﬁfmne;mﬁtalmncteehmuealbase
do%%ﬂ%ﬁﬁ?}ggﬁgrégedelgoi h %gcordlfghéotgmg in case of
performing carrier start-up processing, whereby a
polishing time can be greatly reduced, which leads to an
improvement in productivity of the semiconductor wafer.
[0040]

It is to be noted that the present invention is
not restricted to the foregoing embodiment. The
foregoing embodiment is just an exemplification, and any
examples that have substantially the same configuration
and demonstrate the same functions and effects as the
technical concept described in claims according to the

present invention are included in the technical scope of

the present invention.
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present invention are included in the technical scope
of the present invention. 18 CLAIMS 1. A carrier for
a doubl e-si de polishing apparatus conprising at
|l east: a netallic carrier base that is arranged
bet ween upper and | ower turn tables having polishing
pads attached thereto and has a holding hole forned
therein to hold a wafer $adddMThed between the upper
and lower turn tables at the tinme of polishing; and a
ring-like resin insert that is arranged al ong an
1.1 nnen periyiker atopod tdonb dé-shachalodiing gl eapafatdheus
carrier base and is in contact wwth a peri hergl :
COFBYH B9 o%ftth%aﬁ‘é|=damﬁ1eéra,ll\mer0e%rla%rifﬁfhg? that 1is
aﬂ¥aﬂqggwégtﬁ%$% Qg%&kogngfﬂd%%ﬂ“%ﬁ&ﬁgtygigsoﬁabmﬁg
carrier base has upwar dl y opening tapered surface,
pﬁ?ishﬂmg g&ﬂ$p®€tabheﬁomhbgﬁuﬂ qdﬁahaﬁgalhkédﬁnﬁehple
as reverse taper surface with respect to the
Eop el 4 A TackS oFOTHe ™ HOhmg S Gre g nee kA o Pe
uppRse.artNdi dher regkR tRsekl aitS td tethd Nof hgohokHing ;
hol e of the carrier base through the tapered surface.
ang, aTheincar¥ilee fesin doagbird- il pot i shf agdapparangds an
.according.to claiml, wherein the rfac f
100 Hﬁﬁ%ﬁqﬁf%%l%oféiPﬁc?Fﬁg %Jh%}§%%%§g?§%n§g ﬁggn

casif@aceofe tded casr igr chasect3.wilite £aseifephéorlaportion
doubl e-si de polishing apparatus accordj to.claim1l

ofoithe hget ot $he YAPEREH S FACET et HTRBRLI fifhol e
podd & # qﬁo%@?§5ego§%rE§C%HH cdhei £eSbAsknsakt an

are fixed through an”adhesive. 4. The carrier for a
updieutdller simke oy | shpagedppardass, avcorwliey Poranpesad

of .cl ai %}to 3, wherein the_ carrier ' the d
POPEIER (e et ef‘rl:f?%\é\@f‘l;iet ﬁgsﬁ(ﬁtdi%nags 16 DAL Hpere
surface with respect to the tapered surface of the
holding hole of the carrier base, and the resin insert
is fitted in the holding hole of the carrier base

through the tapered surface.

2. The carrier for a double-side polishing apparatus
according to claim 1, wherein the tapered surface of the
holding hole is inclined at 5° to 85° from a main

surface of the carrier base.

3. The carrier for a double-side polishing apparatus
according to claim 1 or 2, wherein the tapered surface
of the holding hole and the reverse tapered surface of

the resin insert are fixed through an adhesive.
4. The carrier for a double-side polishing apparatus

according to any one of claims 1 to 3, wherein the

carrier having the resin insert fitted in the holding
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hol e of the carrier base is subjected to double-side
polishing. 5. The carrier for a doubl e-side polishing
apparatus according to any one of clainms 1 to 4,
wherein a material of the carrier base is titanium
6. The carrier for a doubl e-side polishing apparatus
according to any one of clainse 1 to 5, wherein a .

hoder fafcechofca el et BRFRC 16astioe Her® §Q EoabeaRiER

ny.one of a titaniumnitride filmand a DLC film 7.

PO ﬁiﬁﬁﬂ%ﬁside pol i shing apparatus including at | east
the carrier for a double-side polishing apparatus
according to any one of claims 1 to 6...8.. A
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accd iR} had $90 pREf grming daubl e-gide pobishhng with
respect” to a sem conductor wafer, conprising:

madlerrargi nof ttiee caarréerabesediirgg ticamyumne of clains 1
to 6 between upper and | ower turn tables having
pol i shing pads attached thereto; holding the

6.5em egrdughar safedr id @ohwh di-8g dRole Ifigsiady i appdeatus
carrier; and sandw ching the sem conductor wafer
acgemsEary theappenrcand Cowdmst dr it Q abl géhebepp a surface

ofsl%klj'ﬂ.e(:“cr:&eetdaltloicdc?éi@!r%éz?i ggs@miissmcfycedqowith any one of a

titanium nitride film and a DLC film.

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

according to any one of claims 1 to 6.

8. A semiconductor wafer double-side polishing method
that is a method for performing double-side polishing
with respect to a semiconductor wafer, comprising:
arranging the carrier according to any one of claims 1
to 6 between upper and lower turn tables having
polishing pads attached thereto; 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 be subjected to

double-side polishing.
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