
DESCRIPTION CARRIER FOR DOUBLE-SIDE POLISHING APPARATUS, DOUBLE-SIDE
POLISHING APPARATUS USING THE SAME, AND DOUBLE-SIDE 5POLISHING METHOD
TECHNICAL FIELD [0001] The present invention relates to a carrier for a 10
double-side polishing apparatus, the carrier holding a wafer when the wafer
is polished in a double-side polishing apparatus, and a double-side
polishing method using the apparatus. 15 BACKGROUND ART [0002]       When
both surfaces of a wafer are simultaneously polished by polishing or the
like, the wafer is held by a carrier for a double-side polishing apparatus.
The carrier 20 for a double-side polishing apparatus is formed so as to be
thinner than the wafer and has a holding hole for holding the wafer at a
predetermined 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 is held thereby, the upper and lower surfaces of the
wafer are sandwiched by polishing tools such as polishing pads provided on
the faces of the upper turn table and the lower turn table, the faces at
which the turn tables face each other, and polishing is performed while a
polishing agent 30 is supplied to the polished surface. [0003] 



Here, the carrier for a double-side polishing apparatus, the carrier used
for such double-side polishing  of a wafer, is mostly made of metal.
It is for this reason that a resin ring is attached along an inner
circumferential portion of the holding hole to protect an edge portion of
the wafer from damage caused 5 by the metal carrier for a double-side
polishing apparatus.      As described above, by performing polishing after
attaching the resin ring between the holding hole of the carrier and the
wafer, the edge portion of the wafer can be prevented from being damaged.
10[0004]       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). 



However, this method is disadvantageous in that the number of processes is
increased because the second double-side polishing process for correcting
the outer peripheral sag is performed, and a double-side polishing method
that 5 can reduce the outer peripheral sag more easily has been sought
after.        Furthermore, a method for producing a wafer, the method in
which a wafer with a supporting ring is formed by attaching the supporting
ring to an outer circumferential 10 portion of the wafer before polishing
and polishing is performed on the wafer with a supporting ring, whereby the
outer peripheral sag is reduced, has been disclosed (refer to Patent
Literature 2). 15 CITATION LIST [0007] Patent Literature 1:Japanese
Unexamined Patent publication (Kokai) No.2005-158798      Patent Literature
2:Japanese Unexamined Patent publication 20(Kokai) No.2004-241723 SUMMARY
OF INVENTION [0008] One of the causes of the outer peripheral sag 25
generated at the time of double-side polishing is the influence of creep
deformation associated with the viscoelasticity characteristics of the
polishing pad. This is a problem described below. As shown in FIG. 7, when
an edge portion of a wafer W to be polished is chamfered, a 30 gap is
formed between an inner circumferential portion of a resin ring 102 and a
chamfered portion 112 of the wafer, and a sag is generated on the outermost
circumference of the wafer W when a creep deformed polishing pad 105 enters
the gap. 



[0009]       The above-described generation of the sag due to creep
deformation of the polishing pad can be prevented by, for 5 example,
performing polishing after attaching the supporting ring to the outer
circumferential portion of the wafer as described above. However, in such a
conventional method, since the wafer is fixed during polishing, the
generation of taper in the polished surface of the wafer 10 cannot 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   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, wherein the resin ring has a concave groove on
an inner circumference thereof, and 5 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. [0012] 10As described above, when the carrier comprises the
carrier base placed between upper and lower turn tables to which polishing
pads are attached, the carrier base having a holding hole formed therein,
the holding hole for holding the wafer sandwiched between the upper and
lower turn 15 tables at the time of polishing; and the ring-shaped resin
ring disposed along an inner circumference of the holding hole of the
carrier base, the resin ring protecting the chamfered portion by making
contact with the chamfered portion of the held wafer, and when the resin
ring has a 20 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-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 making contact with the wafer, and the
chamfering angle of the wafer are p and 0, respectively, the upper and
lower tapered surfaces of the concave groove 5 and the chamfered portion of
the wafer make cross-sectional point contact with each other when 0 < p <
900 is satisfied.       As described above, by satisfying 0 < 0 < 90 when
the angle of the tapered surfaces of the concave groove with respect to
upper and lower main surfaces of the resin ring, 



10 the tapered surfaces making contact with the wafer, and the chamfering
angle of the wafer are p and 0, respectively, the upper and lower tapered
surfaces of the concave groove and the chamfered portion of 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 p of the tapered
surfaces of the concave groove with respect to the upper and lower main
surfaces of the resin ring satisfies 0 < p 0+7, the tapered surfaces making
20 contact with the wafer.       As described above, when the angle p of
the tapered surfaces of the concave groove with respect to upper and lower
main surfaces of the resin ring satisfies 0 < 0 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 provides a
double-side polishing apparatus including at least the carrier for a
double-side polishing apparatus, the carrier according to  the present
invention.      As described above, with the double-side polishing
apparatus including the carrier for a double-side polishing apparatus, the
carrier according to the present invention, 5 the flatness can be improved
by suppressing the generation of the outer peripheral sag and the taper of
the wafer to be polished. [0016] Moreover, the present invention provides a
wafer 10 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 the present invention, is placed between upper and
lower turn tables to which polishing pads are attached, the wafer is held
with 



15 the upper and lower tapered surfaces of the concave groove of the resin
ring and the chamfered portion of the wafer made cross-sectional point
contact with each other, the resin ring being disposed along the inner
circumference of the holding hole of the 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  suppressing
the generation of the outer peripheral sag and the taper of the wafer to be
polished. [0018] 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 circumference thereof, and the wafer is held with upper and
lower tapered surfaces and a chamfered portion of a wafer made
cross-sectional point contact with each other, the upper and lower tapered
10 surfaces being formed in the concave groove. Therefore, by performing
polishing by using the double-side polishing apparatus provided with this
carrier for a double-side polishing apparatus, the generation of taper in
the polished surface can 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  wafer makes
cross-sectional point contact with an inner circumference (upper and lower
tapered surfaces of the concave groove) of the resin ring of the carrier
for a double-side polishing apparatus, the carrier according to 5 the
present invention, and showing the shape of the concave groove of the resin
ring; FIG. 5 is a schematic sectional view showing an 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 [0020j
Hereinafter, an embodiment of the present invention will be explained;
however, the present invention is not limited thereto. In 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.  [0021]       Conventionally, to suppress such an
outer peripheral sag, for example, the shape of the inner circumferential
portion of the resin ring to be made contact with the wafer 5 is formed
according to the shape of the chamfered portion of the wafer, they are
bonded, and thereafter polishing is performed. The outer peripheral sag can
be thereby suppressed. However, this inhibited the wafer from rotating at
the time of polishing, and therefore it was 10 impossible to suppress the
generation of the taper in the polished surface of the wafer and improve
the flatness sufficiently. 



[0022] In view of this, the present inventor has studied 15 intensively to
solve 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 ring 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  invention, and FIG. 2 is
an internal structure view of the double-side polishing apparatus as seen
in a plan view. [0024] As shown in FIGS. 1 and 2, the double-side polishing
5 apparatus 20 provided with the carrier for a double-side polishing
apparatus 1, according to the present invention, includes an upper turn
table 6 and a lower turn table 7 which are provided so as to face each
other vertically, and a polishing pad 5 is attached to each of the faces of
the 



10 turn tables 6 and 7, the faces at which the turn tables 6 and 7 face
each other. In addition, a sun gear 13 is provided in a central portion
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 double-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. In 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
made of metal in which the holding hole 4 for holding the wafer W is
formed. In addition, the resin ring 2 is disposed along the inner
circumferential surface of the holding hole 4 of the carrier base 3. With
the resin ring 5 2, the damage of the edge portion of the wafer W can be
prevented, the damage which is caused by the wafer W being made contact
with the metal carrier base 3 during polishing.       In addition, the
wafer W is inserted into the holding hole 4 of the carrier for a
double-side polishing apparatus 10 1 and is held, the holding hole 4 having
the above-described resin ring 2 disposed along the inner circumferential
surface thereof. 



[0027] Here, FIG. 4 is a schematic sectional view showing a 15 state in
which the wafer W is inserted into the holding hole 4 of the carrier for a
double-side polishing apparatus 1 and the edge portion of the wafer W makes
contact with the inner circumference of the resin ring 2. As shown in FIG.
4, the edge portion of the wafer W to 20 be polished is chamfered, and has
the chamfered portion 12. 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  tapered surfaces 9 and the chamfered portion 12 of the wafer W
make contact with each other at upper and lower two points. As described
above, by holding the wafer W with the 5 upper and lower tapered surfaces 9
that is formed in the concave groove 8 of the resin ring 2 and the
chamfered portion 12 of the wafer W made cross-sectional point contact with
each other, it is possible to minimize the chances of inhibiting the wafer
W from rotating during 10 polishing. [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 be 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  no
need to perform a process for improving the flatness by adding an extra
polishing process, and the flatness of the wafer W to be polished can be
improved only with one polishing process. 5[0031]      At this time, it is
preferable that, when the angle 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, the tapered surfaces 9 making contact with the 10 wafer W,
and the chamfering angle of the wafer W are p and 0, respectively, the
upper and lower tapered surfaces 9 of the concave groove 8 and the
chamfered portion 12 of the wafer W make cross-sectional point contact with
each other when 0 < p C 900 is satisfied. 15As described above, by
satisfying 0 < p< 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] 



20Here, 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   ring 2 only needs to have the upper and
lower tapered surfaces 9 formed therein, the upper and lower tapered
surfaces 9 which make cross-sectional point contact with the chamfered
portion 12 of the wafer W. For example, the 5 shape etc. of the deepest
portion of the concave groove 8 is not particularly limited to a V-shaped
groove. For example, the concave groove 8 may be a trapezoidal concave
groove 8 shown in FIG. 5. [0034] 10At this time, the angle p 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 < p 0+7, the
tapered surfaces 9 with which the wafer W makes contact. 15For 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 < 025, 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
polishing 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
for a double-side polishing apparatus 1 is first placed between the upper
and lower turn tables 6 and 7 of the double-side polishing apparatus 20,
the upper and lower turn tables 6 and 7 to which the polishing pads 5 are 5
attached. [0036]       Next, the wafer W is inserted into the holding hole
4 of the carrier for a double-side polishing apparatus 1, and is held with
the upper and lower tapered surfaces 9 of the 10 concave groove 8 of the
resin ring 2 that is disposed along the inner circumference of the holding
hole 4 of the carrier for a double-side polishing apparatus 1 and the
chamfered portion 12 of the wafer W made cross-sectional point contact with
each other. 



15The 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   of
the present invention; however, the present invention is not limited
thereto. [0039]  (Example) 5By using the carrier for a double-side
polishing apparatus, shown in FIGS. 3 and 4, and the double-side polishing
apparatus shown in FIG. 1 and provided with the carrier for a double-side
polishing apparatus, double-side polishing was performed on 250 silicon
wafers having a 



10 diameter of 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 rum/Offset: 0 x 0 mm/Edge Exclusion:
2 mm). [0040] 15It 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 gm, 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 gm. At this time, the gap  L between the
chamfered portion of the wafer and the inner circumferential portion of the
resin ring was 42 gm.       The results are shown in FIG. 6. As shown in
FIG. 6, it is clear that the SFQR (max) is improved as compared to 5 the
results of the later-described Comparative Example. In addition, the
average value of the SFQR (max) is 26.65 nm and is improved as compared to
32.56 nm of Comparative Example, and an improvement ratio is 22.18%. [0042]
10As described above, it has been confirmed that, by 



performing double-side polishing by using the carrier for a double-side
polishing apparatus, according to the present invention, it is possible to
reduce the generation of taper in the polished surface by making the wafer
rotate during 15 polishing, while suppressing the outer peripheral sag by
suppressing the creep deformed polishing pad entering the gap, and improve
the flatness of the wafer to be polished. [0043] (Comparative Example)
20Under 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]       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  substantially the same feature
and demonstrate the same functions and effects as those in the technical
concept described in claims of the present invention are included in the
technical scope of the present invention.  CLAIMS 1.A carrier for a
double-side polishing apparatus, the carrier in a double-side polishing
apparatus which polishes both surfaces of a wafer having a chamfered
portion on an 



5 outer edge thereof, the carrier comprising at least:       a carrier base
placed between upper and lower turn tables to which polishing pads are
attached, the carrier base having a holding hole formed therein, the
holding hole for holding the wafer sandwiched between the upper and 10
lower turn tables at the time of polishing; and a ring-shaped resin ring
disposed along an inner circumference of the holding hole of the carrier
base, the resin ring protecting the chamfered portion by making contact
with the chamfered portion of the held wafer, 15 wherein       the resin
ring has a concave groove on an inner circumference thereof, and the wafer
is held with upper and lower tapered      surfaces and the chamfered
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 25when 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 p 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 0 < p < 900 is
satisfied.   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 5 the resin
ring satisfies 0 < p 5 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 10 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 15 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 20 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. 25 




