DESCRIPTION
METHOD FOR PRODUCING SILICON WAFER

TECHNICAL FIELD
[0001]

The present invention relates to a method for producing a
silicon wafer, for use in production of an epitaxial silicon
wafer, having a mirror-polished surface on one surface and a

dopant volatilization preventive film on the other surface.

BACKGROUND ART
[0002]

'As a wafer from which a discrete semiconductor, a bipolar
1C, and so forth are produced, a semiconductor epitaxial wafer
has been widely used because of its excellent characteristics.
Moreover, for a MOS LSI,-the semiconductor epitaxial wafer has
also been widely used in a microprocessor unit_and a flash
memory device because of its excellent soft-error and iatch—up
charactéristics;

[0003]

Such a semiconductor epitaxial wafer is produced in the
following manner, for example.

First, a single crystal ingot is produced generally by the
Czochralski (CZ) method or the floating zone (FZ) method. The
produced single crystal ingot is cut into blocks, and subjected
to a réunding process (a cylindrical grinding process) to make
its diameter uniform. The single crystal ingot block is sliced
into a plurality of wafers (a slicing process), and a |
chamfering process (a beveling process) is performed on the
wafer to remove the corner on its periphery. On the wafer, a
mechanical grinding process (a lapping process).is then

performed to remove its surface irregularities, improve its



flatness, and minimize machining strain produced in the slicing
process. Then, a machining strain layer formed in a surface
layer of the wafer in the mechanical grinding process is
removed, for example, by mixed acid etching (an etching
process) .

[0004]

Next, a protective film for preventing automatic doping (a
dopant volatilization preventive film) is formed at least on
the back surface of the wafer. A mirror polishing process is
then performed to. polish the front surface of the semiconductor
wafer into a mirror—polished surface by chemical and mechanical
polishing (CMP), and on the mirror—-polished surface, an
ebitaxial film is formed; through these processes, a
semiconductoxr epitaxial wafer 1s produced.

[0005]

Here, an additional explanation of automatic doping is
provided. In an epitaxial process of growing a single crystal
thin film (an epitaxial film) on a wafer by chemical-vapor
deposition, the wafer is generally exposed to a high
temperature of about 1000 to 1200°C. At this time, an automatic
doping phenomenon oécufs, a phenomenon in which dopant
contained in the wafer is volatilized and taken into the
epitaxial film during the process of forming the epitaxial film.

In particular, in production of a semiconductor epitaxial
wafer for a power MOS, a low resistivity wafer whose
conductivityAtype is P-type or N-type, heavily doped with
impurities, has been used as a substrate for forming an
epitaxial film; in this case, the occurrence of automatic
doping becomes remarkable.

[0006]

That is, when such a heavily-doped wafer is heated, an

automatic doping phenomenon in which impurities such as boron,

phosphorus, antimony, and arsenic with which the wafer is doped
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escape from the wafer and enter the epitaxial film occurs in a
wafer without a dopant volatilization preventive film, which
makes it impossible to obtain an epitaxial film having a
desired resistivity. As a result, the electrical
characteristics of the semiconductor epitaxial wafer change,
and a semiconductor device fabricated by using this
semiconductor epitaxial wafer does not exhibit characteristics
as designed and becomes a failure.
[0007] _ _
Therefore, as described earlier, to prevent automatic
doping, a dopant volatilization preventive film on. the back
surface of a wafer is needed. Since high flatness is
particularly required in a large-diameter wafer such as a 300-
mm~diameter wafeﬁ, after double-side polishing is performed to
planarize the wafer, an oxide film as a dopant volatilization
preventive film is formed on the back surface of the wafer by
chemical-vapor deposition (CVD).
Then, in the above-described mirror polishing process, the
front surface side of the silicon wéfer, that is, the side on
which an epitaxial film is to be grown by chemical-vapor
deposition is mirror-polished by single-side poliéhing. In the
single-side polishing, since strain is produced in the silicon
~surface in a process of forming an oxide film by CVD, the
mirror-polished surface needs to be finished by polishing the
silicon front surface side at least up to several micrometers
to remove the strain.

[0008]

However, there arises a problem that the wafer flatness is
degraded by single-side polishing with a stock removal required
to remove the strain produced in the oxide film formation
process by CVD. In recent years, there is a necessity to
improve the degraded flatness of the wafer to meet an

increasing need for a wafer with higher flatness.



Here, Patent Document 1 discloses a method for producing a
semiconductor wafer, enabling a highly flat wafer having a
mirror-polished surface and a rough surface to be produced by
polishing with a double-side polishing-apbaratus a wafer on

which an oxide film is grown on one surface by CVD.

CITATION LIST

PATENT LITERATURE
{0009]

Patent Document 1: Japanese Unexamined Patent Application

Publication (Kokai) No.H9-199465

SUMMARY OF INVENTION

TECHNICAL PROBLEM

{0010]
This méthod, however, aims merely at producing a highly

' flat wafer having a rough surface, and removes the oxide film
by the double-side polishing. Moreover, even when the thickness
of the oxide film and the stock removal at the time of,dquble—
side polishing are adjusted to leave the oxide film in this
method, the oxide film is thinned by polishing or a scratch is
. generated on the oxide-film surface; thus there arises a _
problem in that the oxide film lacks its quality to serve as a
dopant volatilization preventive film.

[0011]

- The present invention has been made in view of the
problems described above and an object thereof is to provide a
method that can produce a silicon wafer with high flatness and
maintain the quality of an oxide film as a dopant
volatilization preventive film by suppressing a scratch and a

polishing amount of the oxide film.
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SOLUTION TO PROBLEM
[0012]

To attain the above-described object, the present
invention provides a method for producing a silicon wafer with
a mirror-polished surface and an oxide-film surface by growing
an oxide film on one surface of a raw material .silicon wafer by
chemical~vapor deposition and then polishing a surface of the
raw material silicon wafer on a side on which the oxide film is
not grown, the method comprising a step of, after growing the
oxide film, performing double-side polishing of the raw
material silicon wafer in such a manner to use for the oxide-
film.surface a suede polishing pad, obtained by wet coagulating
and foaming urethane resin after the urethane resin is applied,
with an asker-C rubbér hardness of 50° or more but less than 90°,
or a velour polishing pad, obtained by impregnating a nonwoven
fabric with urethane resin, with an asker—C rubber hardness of .
50° or more but less than 90°, and to use for the surface to be
polished on the side on which the oxide film is not grown an
urethane closed-cell foam polishing pad or a velour polishing
pad, obtained by impregnating a nonwoven fabric with urethane
resin, with an asker-C rubber hardness of 90° or more.

{0013]

With such a production method, in double-side polishing,
the oxide film can be suppressed from scratching without being
excessively polished and the silicon wafer can be polished
highly flat; a silicon wafer with high flatness in which the
quality of an oxide film as a dopant volatilization preventive
film is maintained can be produced.

[0014]

At this time, after the step of performing double-side

polishing, the mirror—polished surface may be polished by using

a single-side polishing apparatus.



In this manner, it is possible to further improve the
flatness of the silicon wafer and finish the mirror-polished
surface with high precision.

[0015]

Moreover, at this time, as the raw material silicon wafer,
a silicon wafer with a resistivity of 0.1 Qcm or less may be
used.

Even when such a low resistivity silicon wafer, which
tends to cause automatic doping later in an epitaxial wafer
process, is used, the present invention enables production of a
silicon wafer that can suppress a scratch on the oxide film for
serving as a dopant volatilization preventive film and surely
prevent automatic doping.

{0016] i

Furthermore, at this time, the ésker—C rubber hardness of
the polishing pad used for the oxide—film surface is preferably
50° or more but 70° or less.

In this manner, it is possible more surely to suppress a
scratch on the oxide film and to polish the silicon wafer

highly flat.

ADVANTAGEOUS EFFECTS OF INVENTION

[0017]

In the present invention, after growing an oxide film on
one surface of a raw material silicon wafer by chemical-vapor
deposition, double-side polishing of the raw materialvsilicon
wafer is performed in such a manner to use for the oxide-film
surface a suede polishing pad, obtained by wet.coagulating and
foaming urethane resin after the urethane resin is applied, or
a velour polishing pad, obtained by impregnating a nonwoven

fabric with urethane resin, with an asker-C rubber hardness of

50° or more but less than 90°, and to use for the surface to be



polished on the side on which the oxide film is not grown an
urethane closed-cell foam polishing pad or a velour polishing
pad, obtained by impregnating a nonwoven fabric with urethane
resin, with an asker-C rubber hardness of 90° or more;
therefore, in double-side polishing, the oxide film can be
suppressed from scratching without being excessively polished
and the silicon wafer can be polished highly flat; a silicon
wafer with high flatness in which the quality of an oxide film
for serving as a dopant volatilization preventive film is v

maintained can be produced.

BRIEF DESCRIPTION OF DRAWINGS

[0018]

FIG. 1 is a flow diagram depicting an example of a method
for producing a silicon wafer of the present invention;

FIG. 2 is a schemétic diagram depicting an example of a
double-side polishing apparatus that can be used in the present
invention;

FIG. 3 is a diagram depiéting the results of scratches on
oxide films of Examples 1 to 5 and Comparative Example 1; and

FIG. 4 is a diagram depicting the results of the flatness

of Example 6 and Comparative Example 2.

DESCRIPTION OF EMBODIMENTS

[0019]
| Hereinafter, an embodiment of the present invention will
be described, but the present invention is not limited thereto.
In general, on the back surface of a silicon wafer for use
in production of a semiconductor epitaxial wafer, an oxide film
as a dopant volatilization preventive film is formed to prevent
automatic doping. This oxide film is formed by CVD, but, the

CVD produces strain in a silicon surface. To remove this strain,



single-side polishing with a stock remdval of several
micrometers or more is needed in a process of finishing into a
nirror-polished surface a surface on the side on which an
epitaxial f£ilm is to be grown by chemical-vapor deposition.
However, the single-side polishing with such a stock removal
degrades the wafer's flatness.

[0020]

Conventionally, a method for producing a semiconductor
wafer,'producing a highly flat wafer having a mirror surface
and a rough surface by polishing with a double-side polishing
apparatus a wafer on which an oxide film is grown on one
' surface by CVD, has been known..in this method, however,
polishing thins the oxidé film or generates a-scratch on the
oxide-film surface, making it impossible for the oxide'ﬁilm to
function as a dopant volatilization preventive film.

'As described above, with, it is difficult for the
conventional method to produce a wafer with high flatness while
maintaining the quality of an oxide film for preventing doparnt
volatilizatién.

[0021] _

Therefore, the inventors conducted intensiveAstudies to
solve such a problem. As a result, the inventors have found out
the following: double-side polishing is performed to mirror-
polish a surface on the side on which an epitaxial film is to
be grown by chemical-vapor deposition; upper and lower
polishing pads used in the double-side polishing are made of
such material and have such hardness as defined in the present
invention; in this way, a wafer with high flatness can be
produced while the quality of an oxide film is maintained. The
inventors thereby completed the present invention.

[0022]
FIG. 1 is a flow diagram depicting an example of a method

for producing a silicon wafer of the present invention.



First, a raw material silicon wafer having one surface on
which an oxide film for preventing dopant volatilization is
formed is prepared in the following manner. Note the following:
the processes performed pefore the growth of the oxide film are
in principle the same as those of the conventional method;
hereinafter, a surface of a raw material silicon wafer on the
side on which an oxide film is to be formed is sometimes
referred to as a back surface, and a surface on the side on
which the oxide film is not formed but an epitaxial film is to
be formed after mirror polishing is sometimes referred to as a
front surface.

Specifically, a silicon ingot is produced by the CZ method,
or the FZ method. Then, the produced éilicon ingot is cut into
blocks with a predetermined length, and subjected to a rounding
process (a cylindrical grinding process) to make its diameter
uniform. The silicon ingot is then sliced into wafers (See FIG.
1 at (a), a slicing process).

[0023]

Next, a_chamfering process (See FIG. 1 at (b), a beveling
process) is performed on the sliced raw material silicon wafer
to remove the corner on its periphery. On the wafer, a
mechanical grinding process (See FIG. 1 at (c), a lapping
process). is then performed to remove its surface . irregularities,
improve its flatness, and minimize machining strain produced in
the slicing process, and a machining strain layer formed in a
surface layer of the wafer in the mechanical grinding process
is removed, for example, by mixed acid etching (See FIG. 1 at
(d), an etching process).

Here, to further improve the flatness of the wafer,
double-side polishing can be performed on the wafer, before the
later—described process of growing a dopant volatilization
prevention oxide film, for example, after the above-described

etching process. Since higher flatness is particularly required



when a large-diameter wafer such as a 300-mm-diameter wafer is
produced, such double-side polishing is preferably performed.
Here, a polishing pad that is used in this double-side
polishing is not limited in particular; a conventional
polishing pad may be used.

[0024]

Next, an oxide film for preventing dopant volatilization
is grown on the back surface of the raw material silicon wafer
to prevent automatic doping (See FIG. 1 at (e), a dopant
volatilization prevention oxide film growth process). The grown
oxide film for preventing dopant volatilization can strongly
prevent heavily-doped dopant in the wafer from being
volatilized and taken into an epitaxial film, for example, in a
process of forming epitaxial film or other heat treatment.
processes.

Here, as the'oxidé film for'preventing dopant
volatilization, a silicon oxide film can be férmed. The silicon
dioxide film can be easily formed by deposition in an
atmospheric CVD method, or formation of a thermal oxide film by
thermal oxidation and can be produced at low cost.

Moreover, an outer periphery of the oxide film for
preventing dopant volatilization may be removed by an etching
or a machining process.’

[0025]

- Next, double-side polishing is performed on the raw
material silicon wafer having the oxide film grown on the back
surface to finish the front surface side into a mirror-polished
surface (See FIG. 1 at (f), a mirror polishing process by
double-side polishing). This double-side polishing is performed
by using a double-side polishing apparatus depicted in FIG. 2,
for example.

As depicted in FIG. 2, the double-side polishing apparatus

10 includes an upper turn table 11 and a lower turn table 12
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that are provided such that they face to one another. Polishing
pads 21 and 22 are attached to the sides, facing to one another,
of the upper and lower turn tables 11 and 12, respectively. The
upper and lower turn tables 11 and 12 can each rotate in a
direction opposite to one another by upper and lower turn table
rotating shafts 13 and 14, respectively.

[0026].

The lower turn table 12 has a sun gear 15 provided at its
center and an annular internal gear 16 provided at its outer
edge. BetWeen an upper surface of the polishing pad 22 attached
to the lower turn table 12 and a lower surface of the polishing
pad 21 attached to the upper turn table 11, a carrier 17 having
a holding hole for holding a wafer W is placed. Then, as a
result of the carrier 17 rotating about its axis and revolving
by the action of the sun gear 15 and the internal gear 16, the
front and back surfaces of the wafer W held in the holding hole
of the carrier 17 are rubbed and polished between the upper and
lower polishing pads 21 and 22.

[0027]

In the present invention, as the upper and lower polishing
pads used at the time of the double-side polishing, the
following polishing pads are used: a suede polishing pad,
obtained by wet coagulating and foaming urethane resin after
the urethane resin is applied, with an asker-C rubber hardness
of 50° or more but less than 90°, more preferably 50° or more
but less than 70°, or a velour polishing pad, obtained by
_impregnating a nonwoven fabric with urethane resin, with an
asker—C rubber hafdness of 50° or more but less than 90°, more
preferably 50° or more but 1ess than 70°, is used for the side
on which the oxide film is formed (for the oxide-film surface);
an urethane closed-cell foam polishing pad or a velour
polishing pad, obtained by impregnating a nonwoven fabric with

urethane resin, with an asker-C rubber hardness of 90° or more
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is used for the surface to pe polished on the side on which the
oxide film is not grown (the surface to be mirror-polished) .

Then, the raw material silicon wafer W is'polished by
rotating and revolving the carrier 17 holding the raw material
silicon wafer W while a polishing agent is supplied from a
plurality of polishing agent feeding openings 18 disposed in
the upper turn table 11, and the upper and lower turn tables 11
and 12 are rotated and presses the wafer.

[0028]

As described above, when the suede polishing pad or the
velour polishing pad with an asker—C rubber hardness of 50° or
more but less than 90° is used for the oxide~film.éurface, the
oxide film can be suppressed more surely from being polished
and effectively from generating a scratqh. That is, it is
possible to surely ensure the quality of the oxide film as a
dopant volatilization preventive film for preventing automatic
doping in a subsequent epitaxial process. Moreover, when the
polishing pad with an asker-C rubber hardness of 50° or more is
used, an adverse effect on the wafer flatnesé due to an
excessively soft polishing pad can be surely avoided.

[0029]

Furthermore, when an urethane closed-cell foam polishing
pad or a velour pased polishing pad, obtained by impregnating a
nonwoven fabric with urethane resin, Qith an asker—C rubber
hardness of 90° or more is used for the surface to be mirroxr-
polished in combination with the above-described polishing pad
for the oxide-film surface, a silicon wafer with high flatness,
having a mirror-polished front surface, can be obtalined. Here,
an upper limit to the hardness of the polishing pad used for
the surface to be mirror-polished is not limited particularly;
currently, a polishing pad with a hardness of up to about 95°
is available. '

Incidentally, a polishing agent to be used is not limited
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particularly; for example, colloidal silica or fumed silica may
be used.
[0030]

At this time, after a process of performing double-side
polishing, the surface to be mirror-polished of the wafer can
be further polished by using a single-side polishing apparatus.

In this manner, it is possible to finish the mirror-
polished surface of the wafer with high precision aﬁd further
improve'the flatness of the silicon wafer. In the present
invention, since the strain of the silicon surface due to CVD
has been already removed by the above-described double-side
polishing, a large stock removal is unnecessary in this single-
side polishing; therefore the single—-side polishing does not
degrade the wafer's flatness.

[0031] _

Here, as the raw material silicon wafer, a silicon wafer
with a resistivity of 0.1 Qcm or less can be used.

Conventionally, automatic doping in an epitaxial process
tends to occur remarkably when a low resistivity wafer heavily-
doped with impurities is used. In the present invention,
however, even when such a low resistivity silicon wafer is used,
it is possible to produce a silicon wafer with high flatness,
having a dopant volatilization preventive oxide film that can

surely prevent automatic doping.

EXAMPLE

[0032]

Hereinafter, the present invention will be described more
specifically with examples and comparative examples of the
present invention, but the present invention is not limited to
these examples.

[0033]
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(Examples 1-5)

A silicon single crystal wafer was produced by the method
for producing a silicon wafer of the present invention,
depicted in FIG. 1, and the incidence of scratches on the
oxide-film surface was evaluated.

First, a silicon single crystal ingot was grew up by the
C7 method and was sliced to prepare 600 raw material silicon
single crystal wafers having a diameter of 300 mm, crystal
orientation <100>, and & conductivity type of P-type. The edgé
portions of these wafers were chamfered, lapping was performed,
and etching was performed to remove residual strain produced by
the lapping. Then, both surfaces were mirror-polished to make
the wafers highly flat, and the edge portions were chamfered
into mirror-polished portions to reduce particles fromthe edge
portions.

[0034] »

Next, a 4000—angstfom.oxide film was grown on.the back
surface of the raw material silicon single crystal wafer by CVD,
and a part of therxide'film.onvthe edge portion was removed by
etching.

Then, wifh the double-side polishing apparatus depicted in
FIG. 2, double-side polishing was performed while the raw
material silicon singlé crystal wafer was held such that the
oxide—-film surface faced downward. In the double~-polishing, an
urethane closed-cell foam polishing pad with an asker-C rubber
hardness of 90° was used for the side to be mirror-polished,
that is, the surface to be polished on the side on which the
oxide film was not grown (the upper side); a suede polishing
pad was used for the oxide-film surface (the lower side), and
the suede polishing pad had the following hardness: an asker-C
rubber hardness of 85° (Examplé 1), an asker-C rubber hardness
of 80° (Example 2), an asker-C rubber hardness of 70° (Example

3), an asker-C rubber hardness of 65° (Example 4), and an

14



asker-C rubber hardness of 50° (Example 5). The double-side
polishing was performed each on 100 wafers among the above-
described raw material silicon single crystal wafers.

[0035]

The following are double-side polishing conditions.
Tncidentally, the stock removal was a value for the silicon
single crystal surface on the side to be mirror-polished and
was set at 4 pm to remove the strain produced in the silicon
single crystal surface in the process of forming the oxide film
by CVD. Moreover, the polishing time was set at 40 ninutes
because investigation, conducted in advance, showed that the
polishing rate of the silicon single crystal surface was 0.1
pm/min in all examples under the foliowing polishing conditions.

Raw materiai wafer: P-type, crystal orientation <100>, 300
mm in diameter

Upper polishing pad: urethane closed-cell foam, an asker-C
rubber hardness of 90°

Lower polishing pad: a suede polishing pad, an.asker~C
rubber hardness of 85° to 50° '

Polishing agent: a colloidal silica polishing agent

Polishing load: 100 g/cm® '

Polishing time: 40 minutes

Stock removal: 4 pm
[0036]

After the double-side polishing, tﬁe mirror-polished
surface of the silicon single crystal wafer was finished with a
stock removal of 1 pm by using the single-side polishing
apparatus. |

Then, the incidence of scratches on the oxide film of the
silicon single crystal wafer was evaluated by'visually checking
the presence or absence of a scratch under a fluorescent light.

The results are depicted in FIG. 3. Here, the incidence of

scratches in FIG. 3 represents values with respect to when the
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incidence of scratches in the later—-described Comparative
Example 1 is defined as '1'. As depicted in FIG. 3, there is a
correlation between the hardness of a polishing pad and the
incidence of scratches: the lower the hardness of a polishing
pad, the smaller the number of scratches. In addition,
scratches are greatly suppressed in comparison with the result
of Comparative Example 17 in particular when the asker-C rubber
hardness is 70° or less, scratches are reduced to 1/10 or less
of those of Comparative Example 1.

[0037]

Moreover, evaluation of decrease in oxide film thickness
revealed that, in all examples, the oxide films decreased in
thickness by about 30 nm and were hardly polished.

As described above; it was confirmed that the method for
producing a silicon wafer of the invention can produce é
silicon wafer with high flatness and maintain the quality of an
oxide fllm as: a dopant volatilization preventive film by
suppressing a scratch and a polishing amount of the oxide film.
{00381
(Example 6)

Under conditions similar to those of Example 3 (the asker-—
C rubber hardness of a lower polishing pad was 70°) eéxcept that
the asker—C hardness of a polishing pad for the side to be
mirror-polished (the upper side) was set at 95°, 300 silicon
single crystal wafers were produced; and the flatness thereof
were evaluated.

incidentally, as the flatness, an SFOR (MAX) was measured
by an AFS apparatus manufactured by ADE Corporation in |
conditions of a site size of 26 mm x 8 mm with the edge
exclusion of 2 mm.

The result is depicted in FIG. 4 with the value obtained
in Example 3. As depicted in FIG. 4, when the asker-C rubber

hardness was 90° (Example 3), the mean SFOR (MAX) was 50 nm in
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average, and, when the asker-C rubber hardness was 95° (Example
6), the mean SFQR (MAX) was 45 nmin average, which indicated
higher flatness and a great improvement as comparéd to the
results of the later-described Comparative Examples 2 and 3.
[0039] '

As described above, it was confirmed that the method for
producing a silicon wafer of the present invention can produce
a silicon wafer with high flatness.

[0040]
(Comparative Example 1)

Silicon single crystal wafers were produced under
conditions similar to those of Example 1 except that the asker-
C rubber hardness of a suede polishing pad used for the oxide-
film surface was set at 90°, and evaluations were made -as with
Example 1.

The result is depicted in FIG. 3. As depicted in FIG. 3,
the incidence of scratches was much higher than those of all
examples. '

[0041]
(Comparative Example 2)

Under conditions similar to those of Example 6 except that
the asker—C rubber hardness of a polishing pad for the side to
be mirror-polished (the upper side) was set at 60°, 70°, 80°
and 85°, 300 silicon single crystal wafers were produced, and
the flatness thereof were evaluated. ‘

The results are depicted in FIG. 4. As depicted in FIG. 4,
the mean SFQR (MAX) value was much greater than the result of
Example 6. |

From this, it was confirmed that the asker-C hardness of a
polishing pad used for the side to be mirror-polished needs to
be 90° or more.

[0042]

(Comparative Example 3)
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The process to the formation of an oxide film on the back
surface of a silicon single crystal wafer by CVD and the
removal of the oxide film in an edge portion was performed

-under conditions similar to those of examples, the surface of
the silicon single crystal wafer on the side on which mirror
polishing was to be perfprmed, the surface on which the oxide
film was not grown, was then mirror-polished by using the
single-side polishing apparatus without doubie—side polishing
of the present invention, and evaluations were made in a manner
similar to that of Example 6. Incidentally, a stock removal was
set at 5 um to remove the strain produced in the single crystal
silicon surface in the process of formiﬁg the oxide film by CVD.

Here, the following are polishing conditions.

Raw matérial wafer: P-type, crystal orientation <100>, 300
mm in diameter

Polishing head: vacuum suction type

Polishing pad: urethane closed-cell foam, an asker-C
hardness of 90°

Polishing agent: a colloidal silica polishing agent

Polishing load: 250 g/cm®

Polishing time: 6_minutes

Stock removal: 5 pm
[0043]

According to the result, the mean SFQR (MAX) was 100 nm
and was greater than that of Example 6. '

As dedcribed above, when a silicon single crystal wafer is
mirror-polished by using the single-side polishing apparatus
with a stock removal required to remove the strain produced in
the above-described process of forming the oxide film by CVD,
the wafer's flatness is degraded; it is impossible to produce a
silicon wafer with desired high flatness.

[0044]

Tt is to be noted that the present invention is not
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limited 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.
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CLATIMS

1. A method for producing a silicon wafer with a mirror-
polished surface and an oxide-film surface by growing an oxide
film on one surface of a raw material silicon wafer by
chemical-vapor deposition and then polishing a surface of the
raw material silicon wafer on a side on which the oxide film is
not grown, the method comprising a step of _
after growing the oxide film, performing double-side
polishing of the raw material silicon wafer in such a manner
that a suede polishing pad or a velour polishing pad with an
‘asker—C rubber hardness of 50° or more but less than 90° is used
for the oxide-film surface, the suede polishing pad being
obtained by wet coagulating and foaming urethane resin after
the urethane resin is applied, the velour polishing pad being
obtained by impregnating a nonwoven fabric with urethane resin,
and an urethane clésed—cell foam polishing pad or a velour
polishing pad with an asker-C rubber hardness of 90° or more is
used for the surface to be polished on the side on which the
oxide film is not grown, the urethane closed-cell foam
polishing pad or the velour polishing pad being obtained by

impregnating a nonwoven fabric with urethane resin.

2. The method for producing a silicon wafer according to
claim 1, wherein .

after the step of performing double-side polishing, the
mirror-polished surface is polished by using a single-side

polishing apparatus.

3. The method for producing a silicon wafer according to
claim 1 or 2, wherein
as the raw material silicon wafer, a silicon wafer with a

resistivity of 0.1 Q-<cm or less is used.
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4. The method for producing a silicon wafer according to any

one of claims 1 to 3, wherein

the asker-C rubber hardness of the polishing pad used for

the oxide-film surface is 50° or more but 70° or less.
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