DESCRIPTION
METHOD FOR MANUFACTURING BONDED SOI WAFER

TECHNICAL FIELD
[0001]
The present invention relates to a method for

manufacturing a bonded SOI wafer.

BACKGROUND ART
[0002]

An SOI wafer usable for RF (Radio Frequency: high
frequency) devices has been achieved by increasing the
resistivity of a base wafer. However, to meet further
acceleration, it is required to deal with higher frequency,
and the use of the conventional high-resistivity wafer
alone is becoming unsatisfactory.

[0003]

It is therefore suggested as measures to add a layer
that has an effect of eliminating generated carriers (a
carrier trapping layer) Jjust under a buried oxide film
layer (a BOX layer) of an SOI wafer, and it is becoming
necessary to form a polycrystalline silicon layer having
high resistivity on a base wafer to recombine carriers
generated in the high-resistivity wafer.

[0004]

Patent Document 1 describes forming a
polycrystalline silicon layer or an amorphous silicon
layer as the carrier trapping layer at an interface
between a BOX layer and a base wafer.

On the other hand, Patent Document 2 also describes
forming a polycrystalline silicon layer as the carrier

trapping layer at an interface between a BOX layer and a



base wafer; furthermore, heat treatment temperature after
forming the polycrystalline silicon layer is restricted to
prevent recrystallization of the polycrystalline silicon
lavyer.

Moreover, Patent Document 3 does not describe
forming a polycrystalline silicon layer or an amorphous
silicon layer as the carrier trapping layer, but describes
increasing the surface roughness of a base wafer surface
on the side to be bonded to a bond wafer, thereby
providing the same effect as the carrier trapping layer.
[0005]

With regard to a method for producing a base wafer
for manufacturing an SOI wafer usable for RF devices,
Patent Document 4 describes forming a dielectric layer on
a silicon substrate having a high resistivity more than
500 Qcm, and forming a polycrystalline silicon layer on
the dielectric layer while depositing it at 900°C or less.
[0006]

Patent Document 5 describes forming a dielectric
material layer of thickness of 0.5 to 10 nm different from
a native oxide film on a silicon wafer having a high
resistivity more than 500 Qcm and then forming a
polycrystalline silicon layer to manufacture an SOI wafer

usable for RF devices.
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[0007]
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(Kokai) No. 2010-278160
Patent Document 4: Japanese Unexamined Patent publication
(Kokai) No. 2012-199550
Patent Document 5: Japanese Unexamined Patent publication

(Kohyou) No. 2014-509087

SUMMARY OF INVENTION
TECHNICAL PROBLEM
[0008]

As mentioned above, forming a carrier trapping layer
under a BOX layer of an S0I wafer is becoming necessary to
manufacture a device that can deal with higher frequency.

However, when a usual polycrystalline silicon layer
is deposited to form the carrier trapping layer, the
polycrystalline silicon layer can be annealed and single-
crystalized, reducing the effect as the carrier trapping
layer, depending on thermal history during the SOI wafer
manufacturing process or the device manufacturing process.

Therefore, 1t is necessary to prevent the progress
of single crystallization even when a heat treatment 1is
performed after depositing the polycrystalline silicon
layer. 1In other words, i1t is necessary to deposit a
polycrystalline silicon layer that has low cost and
durable effect and is not single-crystalized even through
a heat treatment step in the SOI wafer manufacturing
process or a heat treatment step in the device
manufacturing process.

However, all of Patent Documents 1 to 3 fail to
disclose or suggest a technique for preventing the
progress of single crystallization even when a heat
treatment is performed after depositing the
polycrystalline silicon layer.

[0009]



On the other hand, Patent Documents 4 and 5 describe
forming a dielectric layer between a polycrystalline
silicon layer and a base wafer to inhibit single
crystallization due to a heat treatment after depositing
the polycrystalline silicon layer. However, regarding
deposition temperature of the polycrystalline silicon
layer, only Patent Documents 4 describes 900°C or less.
The reason why the polycrystalline silicon layer is formed
at such a low temperature is that this temperature can
prevent loss of the dielectric layer during deposition of
the polycrystalline silicon layer and ensure inhibition of
single crystallization of the polycrystalline silicon
layer.

On the other hand, it is revealed that low
deposition temperature of the polycrystalline silicon
layer reduces throughput in the polycrystalline silicon
layer depositing step due to insufficient deposition rate,
thus increasing manufacturing cost.

[0010]

The present invention was accomplished in view of
the above-described problems. It is an object of the
present invention to provide a method for manufacturing an
SOI wafer that enables a polycrystalline silicon layer to
be deposited while preventing the progress of single
crystallization even through a heat treatment step in the
SOI wafer manufacturing process or a heat treatment step
in the device manufacturing process and can improve
throughput in the polycrystalline silicon layer depositing

step.

SOLUTION TO PROBLEM
[0011]

To achieve this object, the present invention



provides a method for manufacturing a bonded SOI wafer by
bonding a bond wafer and a base wafer each composed of a
silicon single crystal with an insulator film being
interposed therebetween, the method comprising at least
the steps of: depositing a polycrystalline silicon layer
on a surface to be bonded of the base wafer; polishing a
surface of the polycrystalline silicon layer; forming the
insulator film on a surface to be bonded of the bond
wafer; bonding the bond wafer and the polished surface of
the polycrystalline silicon layer of the base wafer with
the insulator film being interposed therebetween; thinning
the bond wafer that has been bonded to form an SOI layer;
wherein a silicon single crystal wafer having a
resistivity of 100 Q-cm or more is used as the base wafer,
the step of depositing the polycrystalline silicon layer
includes a stage of previously forming an oxide film
having a thickness of 10 nm or more and 30 nm or less on
the surface of the base wafer on which the polycrystalline
silicon layer is to be deposited, and the polycrystalline
silicon layer is deposited at 1050°C or more and 1200°C or
less.

[0012]

In this manner, when an oxide film having a.
thickness of 10 nm or more is previously formed between
the surface of the silicon single crystal of the base
wafer and the polycrystalline silicon layer to be
deposited, the layer condition can be kept while
preventing the oxide film from disappearing or becoming
spherical spots during deposition of the polycrystalline
silicon layer even if the polycrystalline silicon layer is
formed at a high temperature of 1050°C or more and 1200°C
or less. This enables inhibition of single

crystallization due to a heat treatment step in the SOI



wafer manufacturing process or a heat treatment in the
device manufacturing process, during or after depositing
the polycrystalline silicon layer. Moreover, the oxide
film having a thickness of 30 nm or less can prevent the
degradation of high-frequency characteristics due to an
inversion layer easily formed on the front surface side of
the base wafer.

Furthermore, when the deposition temperature of the
polycrystalline silicon layer is 1050°C or more, the
deposition rate of the polycrystalline silicon layer can
be sufficiently accelerated. This enables improvement in
throughput and reductiocon in manufacturing cost even if the
polycrystalline silicon layer is deposited with, for
example, an atmospheric pressure epitaxy apparatus of a
single~wafer-processing type. Moreover, when the
deposition temperature is 1200°C or less, occurrence of
slip dislocation can be prevented.

[0013]

After forming the oxide film and before depositing
the polycrystalline silicon layer, a heat treatment is
preferably performed at 1050°C or more and 1200°C or less
for 1 second or more and 60 seconds or less under a
hydrogen-containing atmosphere.

To an oxide film surface of the base wafer on which
the oxide film has been formed are attached traces of
impurities that serve as a dopant during or after forming
the oxide film. The traces of impurities can diffuse into
the base wafer through the oxide film, degrading high-
frequency characteristics in some cases. Therefore, the
heat treatment at 1050°C or more and 1200°C or less for 1
second or more and 60 seconds or less under a hydrogen-
containing atmosphere before depositing the

polycrystalline silicon layer can remove these impurities



and thus prevent the impurities that serve as a dopant
from diffusing into the base wafer, thereby surely
preventing the degradation of high-frequency
characteristics.

[0014]

The heat treatment under the hydrogen-containing
atmosphere and the depositing the polycrystalline silicon
layer are preferably successively performed with one
apparatus.

In this manner, when the heat treatment under the
hydrogen-containing atmosphere and the deposition of the
polycrystalline silicon layer are successively performed
with one apparatus, throughput can be more effectively
improved, and manufacturing cost can be more effectively

reduced.

ADVANTAGEOUS EFFECTS OF INVENTION

[0015]

' As mentioned above, the method for manufacturing a
bonded SOI wafer according to the present invention
enables a polycrystalline silicon layer to be deposited
while preventing the progress of single crystallization
even through a heat treatment step in the S0I wafer
manufacturing process or a heat treatment step in the
device manufacturing process and can improve throughput in

the polycrystalline silicon layer depositing step, thus

reducing manufacturing cost.

BRIEF DESCRIPTION OF DRAWINGS
[0016]

FIG. 1 is a flow chart showing an exemplary method
for manufacturing a bonded SOI wafer according to an

embodiment of the present invention; and



FIG. 2 is a cross-sectional view showing an
exemplary method for manufacturing a bonded SOI wafer

according to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS
[0017]

As mentioned above, forming a carrier trapping layer
under a BOX layer of an SOI wafer is becoming necessary to
manufacture a device that can deal with higher frequency.
However, when a usual polycrystalline silicon layer is
deposited to form the carrier trapping layer, the
polycrystalline silicon layer can be annealed and single-
crystalized, reducing the effect as the carrier trapping
layer, depending on thermal history during the SOI wafer
manufacturing process or the device manufacturing process.
[0018]

On the other hand, Patent Documents 4 and 5 describe
forming a dielectric layer between a polycrystalline
silicon layer and a base wafer to inhibit single
crystallization due to a heat treatment after depositing
the polycrystalline silicon layer. However, as mentioned
above, 1t is revealed that these methods have problems in
that low deposition temperature of the polycrystalline
silicon layer reduces throughput in the polycrystalline
silicon layer depositing step due to insufficient
deposition rate, thus increasing manufacturing cost.
[0019]

In view of this, the present inventors repeatedly
and keenly conducted studies on a method for manufacturing
a bonded SOI wafer that enables a polycrystalline silicon
layer to be deposited while preventing the progress of
single crystallization even through a heat treatment step

in the SOI wafer manufacturing process or a heat treatment



step in the device manufacturing process and can improve
throughput in the polycrystalline silicon layer depositing
step.

As a result, the present inventors found that when
an oxide film having a thickness of 10 nm or more and 30
nm or less is previously formed on the surface of the base
wafer on which the polycrystalline silicon layer is to be
deposited, and the polycrystalline silicon layer is
deposited at 1050°C or more and 1200°C or less, it is
possible to deposit the polycrystalline silicon layer
while preventing the progress of single crystallization
even through a heat treatment step in the S0I wafer
manufacturing process or a heat treatment step in the
device manufacturing process and improve throughput in the
polycrystalline silicon layer depositing step, thereby
bringing the present invention to completion.

[0020]

Hereinafter, embodiments of the present invention
will be described in detail with reference to drawings,
but the present invention is not limited thereto.

[0021]

An embodiment of the present invention will be
described with reference to FIGS. 1 and 2 below.
[0022]

First, a bond wafer 10 composed of a silicon single
crystal i1s prepared (See step S11 of FIG. 1 and FIG. 2
(a)).

[0023]

Then, an insulator film (e.g. an oxide film) 13 that
will become a buried insulator film layer (also referred
to as a BOX layer in case of a buried oxide film layer) (a
buried insulator film layer 16 in FIG. 2 (i) described

later) is grown by, for example, thermal oxidation, CVD or



the like (See step S12 of FIG. 1 and FIG. 2 (b)).
[0024]

Then, at least one gas i1on selected from a hydrogen
ion and a rare gas ion is implanted from the insulator
film 13 with an ion implanting apparatus to form an ion
implanted layer 17 in the bond wafer 10 (See step S13 of
FIG. 1 and FIG. 2 (c)). In this step, the ion
implantation accelerating voltage is selected such that a
resulting SOI layer (an SOI layer 15 in FIG. 2 (1)
described later) has an intended thickness.

[0025]

Then, a surface to be bonded of the bond wafer 10 1s
cleaned before bonding to remove particles (See step S14
of FIG. 1).

[0026]

In the meanwhile, separately, a base wafer 11
composed of a silicon single crystal is prepared (See step
S21 of FIG. 1 and FIG. 2 (d)).

[0027]

Then, an oxide film (a base oxide film) 20 is formed
on the base wafer 11 (See step S22 of FIG. 1 and FIG. 2
(e)). The thickness of the formed oxide film 20 is 10 nm
or more and 30 nm or less. The thickness is preferably
thicker than 10 nm, for example, 15 nm or more to surely
prevent the oxide film from disappearing or becoming
spherical spots during deposition of the polycrystalline
silicon layer.

A method for forming the oxide film with such
thickness is not particularly limited; a uniform oxide
film can be formed by a method of performing thermal
oxidation at low temperature for short time in an
oxidizing atmosphere with a usual heat treatment furnace

of a batch type, or a method of performing thermal

10



oxidation treatment (RTO) with a rapid heating and rapid
cooling apparatus (an RTA apparatus).
[0028]

Then, a polycrystalline silicon layer 12 is
deposited on the oxide film (the base oxide film) 20 (See
step 823 of FIG. 1 and FIG. 2 (f)). In this step, the
deposition temperature is 1050°C or more and 1200°C or
less. As an atmosphere gas during temperature rising to
the deposition temperature, 100% Hz is generally used.

Since the deposition temperature is 1050°C or more
and 1200°C or less, grain growth of the polycrystalline
silicon layer can be inhibited, and the effect as the
carrier trapping layer can be maintained even if a heat
treatment step in the SOI wafer manufacturing process or a
heat treatment in the device manufadturing process 1s
performed at relatively high temperature (e.g. about 1000
to 1200°C). Moreover, an effect of removing impurities
attached to the surface of the oxide film 20 can be
obtained by a hydrogen-containing atmosphere during
temperature rising.

[0029]

Moreover, since the deposition temperature is 1050°C
or more and 1200°C or less, the polycrystalline silicon
layer 12 can be deposited at high speed under atmospheric
pressure by using trichlorosilane as a source gas with a
usual CVD apparatus for epitaxial growth. To achieve
higher speed deposition, the deposition temperature is
preferably set at 1100°C or more.

[0030]

Just before depositing the polycrystalline silicon
layer through temperature rising, a heat treatment is
preferably performed at a certain temperature selected

from temperature range of 1050°C or more and 1200°C or
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less, for a certain period of 1 second or more and 60
seconds or less under a hydrogen-containing atmosphere to
slightly etch the surface of the oxide film and
sufficiently remove impurities attached to the surface.
This can prevent the diffusion of the impurities that
serve as a dopant into the base wafer, thereby surely
preventing the degradation of high-frequency
characteristics.

[0031]

Moreover, the heat treatment under the hydrogen-
containing atmosphere is preferably performed with a CVD
apparatus for depositing the polycrystalline silicon layer
since when the heat treatment under the hydrogen-
containing atmosphere and the depositing the
polycrystalline silicon layer are successively performed
with one apparatus, productivity can be improved. However,
the heat treatment and the deposition may be performed as
different steps with different apparatuses.

[0032]

Then, the surface of the polycrystalline silicon
layer 12 deposited on the base Wafer 11 is flattened by
polishing (See step S24 of FIG. 1 and FIG. 2 (g)). The
polycrystalline silicon layer 12 deposited at 1050°C or
more and 1200°C or less has large surface roughness, and
is difficult to be bonded to the bond wafer as it is.
Thus, the surface of the polycrystalline silicon layer 12
requires flattening by polishing.

[0033]

Then, cleaning is performed before bonding to remove
particles on the surface of the polycrystalline silicon
layer 12 polished (See step S25 of FIG. 1).

Steps S11 to S14 of FIG. 1 and steps S21 to S25 of
FIG. 1 may be performed in parallel.

12



[0034]
Then, the base wafer 11 on which the oxide film 20

and the polycrystalline silicon layer 12 have been formed
is brought in close contact with and bonded to the bond
wafer 10 on which the insulator film 13 has been formed
such that the surface of the base wafer 11 on which the
polycrystalline silicon layer 12 has been formed contacts
the surface of the bond wafer 10 from which ions have been
implanted (See step S31 of FIG. 1 and FIG. 2 (h)).

[0035]

Then, the wafers bonded are subjected to a heat
treatment (a delamination heat treatment) to generate a
micro bubble layer in the ion implanted layer 17, and are
delaminated along the generated micro bubble layer to
manufacture a bonded wafer 14 in which a buried insulator
film layer 16 and an SOI layer 15 are formed on the base
wafer 11 (See step S32 of FIG. 1 and FIG. 2 (i)). In this
step, a delaminated wafer 18 having a delamination surface
19 is derived.

[0036]

Then, the bonded wafer 14 is subjected to a bonding
heat treatment to increase the bonding strength of the
bonding interface (See step S33 of FIG. 1).

As described above, the bonded SOI wafer can be
manufactured.

In the above example, the bond wafer 10 is thinhed
by forming the ion implanted layer 17 and delaminating
with the ion implanted layer 17, but it is not limited
thereto. The thinning of the bond wafer 10 may be
performed by, for example, a combination of grinding,
polishing, etching, and the like.

[0037]

In the inventive method for manufacturing a bonded

13



SOI wafer, the oxide film having a thickness of 10 nm or
more and 30 nm or less is previously formed between the
surface of the silicon single crystal of the base wafer
and the polycrystalline silicon layer to be deposited,
which enables inhibition of single crystallization due to
a heat treatment step in the SOI wafer manufacturing
process or a heat treatment in the device manufacturing
process after deposition. Furthermore, since the
deposition temperature of the polycrystalline silicon
layer is 1050°C or more and 1200°C or less, grain growth
of the polycrystalline silicon layer can be inhibited, and
the effect as the carrier trapping layer can be maintained
even if a heat treatment step in the SOI wafer
manufacturing process or a heat treatment in the device
manufacturing process is performed at relatively high
temperature (e.g. about 1000 to 1200°C), as well as the
déposition rate of the polycrystalline silicon layer can
be sufficiently accelerated, and thus improvement in
throughput and reduction in manufacturing cost can be
achieved even if the polycrystalline silicon layer is
deposited with, for example, an atmospheric pressure
epitaxy apparatus of a single-wafer-processing type.
[0038]

In addition, when the resistivity of the base wafer
11 is 100 Q-cm or more, the wafer can be suitably used for
manufacturing high-frequency devices; the resistivity is
preferably 1000 Q-cm or more, particularly preferably 3000
Q-cm or more. The upper limit of the resistivity is not

particularly limited, and for example, can be 50000 Q-cm.

EXAMPLE
[0039]

Hereinafter, the present invention will be more
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specifically described with reference to Examples and
Comparative Examples, but the present invention is not
limited thereto.

[0040]

(Example 1)

A bonded SOI wafer was manufactured by the
manufacturing method described with reference to FIGS. 1
and 2. However, a p-type single crystal silicon having a
diameter of 300 mm, a crystal orientation of <100>, and a
resistivity of 1300 Q-:-cm was used as the base wafer; and
the base oxide film formation and the polycrystalline
silicon layer deposition (using trichlorosilane as a
source gas) in the base wafer, the BOX oxidation and the
hydrogen ion implantation in the bond wafer, and the
delamination heat treatment and the bonding heat treatment
after bonding were performed under the following
conditions.

Rase Oxide Film Formation:

RTO (Oxidation heat treatment with an RTA apparatus)

Oxide film thickness 30 nm
Hydrogen Heat Treatment Before Depositing Polycrystalline
Silicon Layer:

None (However, the atmosphere during temperature

rising to the deposition temperature was 100% Hy)
Polycrystalline Silicon Layer Deposition:

1100°C, Atmospheric pressure, Film thickness 3.0 um
(2.5 pm after polishing)

BOX Oxidation:

1050°C, Oxide film thickness 400 nm
Hydrogen Ion Implantation:

105 kev, 7.5x1016/cm?

Delamination Heat Treatment:

500°C, 30 minutes, 100% Ar atmosphere

15



Bonding Heat Treatment:

900°C, Pyrogenic oxidation + 1100°C, 120 minutes, Ar

annealing
[0041]

The state of single crystallization of the
polycrystalline silicon layer after the bonding heat
treatment was examined by cross-sectional SEM observation.
Moreover, the resistivity on the base wafer surface (in
the vicinity of the interface between the base oxide film
and the base wafer) after the bonding heat treatment was
measured by SR (Spreading Resistance) method. The results
are shown in Table 1.

[0042]
(Example 2)

A bonded SOI wafer was manufactured as in Example 1
except that the polycrystalline silicon layer deposition
was performed at 1130°C, and just before deposition, a
heat treatment (1130°C, 20 seconds) was performed under a
hydrogen-containing atmosphere in the same apparatus.

The state of single crystallization of the
polycrystalline silicon layer and the resistivity of the
base wafer surface were examined as in Example 1. The
results are shown in Table 1.

[0043]
(Example 3)

A bonded SOI wafer was manufactured as in Example 1
except that the RTO treatment time was adjusted such that
the base oxide film had a thickness of 15 nm, the
polycrystalline silicon layer deposition was performed at
1150°C, and just before deposition, a hydrogen heat
treatment (1130°C, 20 seconds) was performed in the same
apparatus.

The state of single crystallization of the

16



polycrystalline silicon layer and the resistivity of the
base wafer surface were examined as in Example 1. The
results are shown in Table 1.

[0044]

(Example 4)

A bonded SOI wafer was manufactured as in Example 1
except that the RTO treatment time was adjusted such that
the base oxide film had a thickness of 10 nm, the
polycrystalline silicon layer deposition was performed at
1200°C, and just before deposition, a hydrogen heat
treatment (1130°C, 20 seconds) was performed in the same
apparatus.

The state of single crystallization of the
polycrystalline silicon layer and the resistivity of the
base wafer surface were examined as in Example 1. The
results are shown in Table 1.

[0045]
(Example 5)

A bonded SOI wafer was manufactured as in Example 1
except that the RTO treatment time was adjusted such that
the base oxide film had a thickness of 15 nm, and the
polycrystalline silicon layer deposition was performed at
1050°C.

The state of single crystallization of the
polycrystalline silicon layer and the resistivity of the
base wafer surface were examined as in Example 1. The
results are shown in Table 1.

[0046]
(Comparative Example 1)

A bonded SOI wafer was manufactured as in Example 1
except that the polycrystalline silicon layer deposition
was performed at 900°C.

The state of single crystallization of the

17



polycrystalline silicon layer and the resistivity of the
base wafer surface were examined as in Example 1. The
results are shown in Table 1.

[0047]

(Comparative Example 2)

A bonded SOI wafer was manufactured as in Example 4
except that the RTO treatment time was adjusted such that
the base oxide film had a thickness of 8 nm, and no
hydrogen heat treatment was performed before depositing
the polycrystalline silicon layer.

The state of single crystallization of the
polycrystalline silicon layer and the resistivity of the
base wafer surface were examined as in Example 4. The

results are shown in Table 1.
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[0048]

[Table 1]
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[0049]

As understood from Table 1, in Examples 1 to 5 where
the base oxide film was 10 nm or more and 30 nm or less
thick and the polycrystalline silicon layer was deposited
at 1050°C or more and 1200°C or less, the polycrystalline
silicon layer could be deposited at sufficiently high
speed with a deposition rate of 2.9 pm/min or more, and no
problems of single crystallization of the polycrystalline
silicon layer and reduction in resistivity occurred.

In contrast, Comparative Example 1 where the
deposition temperature of the polycrystalline silicon
layer was 900°C showed a deposition rate of 0.5 um/min,
which is low rate that is not more than about one sixth of
those in Examples 1 to 5, and thus throughput was
significantly reduced.

In addition, in Comparative Example 2 where the base
oxide film was 8 nm thick, the base oxide film disappeared
in the polycrystalline silicon deposition step, and single
crystallization of the polycrystalline silicon layer was
caused. Moreover, reduction in resistivity was observed
on the base wafer surface due to the absence of the
hydrogen heat treatment before depositing the
polycrystalline silicon layer and the disappearance of the
base oxide film. This is considered to be caused by
diffusion of impurities that serve as a dopant into the
base wafer.

[0050]
(Comparative Example 3)

A bonded SOI wafer was manufactured as in Example 1
except that the RTO treatment time was adjusted such that
the base oxide film had a thickness of 40 nm.

High-frequency integrated circuit devices were

produced on the SCI layers of the bonded SOOI wafers
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manufactured in Example 1 and Comparative Example 3. The
second harmonic characteristics of the respective devices
were measured and compared. As a result, it was revealed
that Comparative Example 3 was inferior in second harmonic
characteristics to Example 1. This is considered to be
degradation of high-frequency characteristics caused by
forming an inversion layer due to the base oxide film of
40 nm thick.

[0051]

It is to be noted that the present invention is not
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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CLAIMS

1. A method for manufacturing a bonded SO0I wafer by
bonding a bond wafer and a base wafer each composed of a
silicon single crystal with an insulator film being
interposed therebetween, the method comprising at least
the steps of:

depositing a polycrystalline silicon layer on a
surface to be bonded of the base wafer;

polishing a surface of the polycrystalline silicon
layer;

forming the insulator film on a surface to be bonded
of the bond wafer;

bonding the bond wafer and the polished surface of
the polycrystalline silicon layer of the base wafer with
the insulator film being interposed therebetween;

thinning the bond wafer that has been bonded to form
an SOI layer; wherein

a silicon single crystal wafer having a resistivity
of 100 Q-cm or more is used as the base wafer,

the step of depositing the polycrystalline silicon
layer includes a stage of previously forming an oxide film
having a thickness of 10 nm or more and 30 nm or less on
the surface of the base wafer on which the polycrystalline
silicon layer i1s to be deposited, and

the polycrystalline silicon layer is deposited at

1050°C or more and 1200°C or less.

2. The method for manufacturing a bonded SOI wafer
according to claim 1, wherein, after forming the oxide
film and before depositing the polycrystalline silicon
layer, a heat treatment i1s performed at 1050°C or more and

1200°C or less for 1 second or more and 60 seconds or less
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under a hydrogen-containing atmosphere.

3. The method for manufacturing a bonded SOI wafer
according to claim 2, wherein the heat treatment under the
hydrogen-containing atmosphere and the depositing the
polycrystalline silicon layer are successively performed

with one apparatus.
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