
DESCRIPTION 

METHOD FOR PRODUCING BONDED SOI WAFER 

TECHNICAL FIELD 

[0001] 

The present invention relates to a method for 

producing a bonded SOI wafer and, in particular, relates to 

a method for producing a SOI wafer by using an ion 

implantation delamination method. 

BACKGROUND ART 

[0002] 

As a method for producing a Silicon on Insulator 

(SOI) wafer, in particular, a method for producing a thin-

film SOI wafer that can enhance the performance of a 

leading-edge integrated circuit, a method for producing a 

SOI wafer by delaminating an ion implanted wafer after 

bonding (an ion implantation delamination method: the 

technology also called SmartCut® process) has attracted 

attention. 

[0003] 

This ion implantation delamination method is the 

technology of producing a bonded SOI wafer by forming an 

oxide film on at least one of two silicon wafers and 

implanting gas ions such as hydrogen ions or rare gas ions 

from the upper surface of one silicon wafer (a bond wafer) 

and thereby forming an ion implanted layer (also called a 

microbubble layer or an encapsulated layer) in the wafer, 

then bringing the implanted surface into intimate contact 

with the other silicon wafer (a base wafer) with the oxide 

film placed therebetween, and then delaminating the one 

wafer (the bond wafer) in the form of a thin film by using 
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the microbubble layer as a cleavage plane by performing 

heat treatment (delamination heat treatment). Moreover, 

there is a method of achieving firm bonding by performing 

heat treatment (bonding heat treatment) on the SOI wafer 

subjected to delamination (refer to Patent Document 1). 

[0004] 

At this stage, the cleavage plane (the delaminating 

plane) is the surface of a SOI layer, and a SOI wafer whose 

SOI film thickness is small and has a high degree of 

uniformity is obtained with relative ease. However, a 

damaged layer caused by ion implantation is present on the 

surface of the SOI wafer subjected to delamination, and the 

surface roughness is greater than that of a mirror surface 

of a normal silicon wafer. Thus, in the ion implantation 

delamination method, it is necessary to remove such a 

damaged layer and surface roughness. 

[0005] 

As one of the methods for removing such a surface 

roughness or a damaged layer of the SOI layer surface, 

there is an annealing technigue of performing high-

temperature heat treatment in an argon-containing 

atmosphere. This annealing technique makes it possible to 

maintain high film thickness uniformity of the SOI layer 

obtained by the ion implantation delamination method while 

flattening the SOI layer surface (Patent Documents 1 and 2). 

CITATION LIST 

PATENT LITERATURE 

[0006] 

Patent Document 1: WO 2003/009386 

Patent Document 2: WO 2011/027545 

DISCLOSURE OF INVENTION 
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PROBLEM TO BE SOLVED BY THE INVENTION 

[0007] 

If a bonded SOI wafer having a BOX layer (a buried 

oxide film layer) and a SOI layer on a base wafer is 

fabricated by the ion implantation delamination method and 

the delaminated surface is flattened by heat treatment in 

an argon gas-containing atmosphere (hereinafter also 

referred to simply as Ar annealing), etching of the SOI/BOX 

interface and the BOX/base wafer interface progresses and 

the foundation BOX layer disappears at the outermost 

peripheral part of the SOI layer, which sometimes causes 

the outermost peripheral part of the SOI layer to be left 

in the form of an overhang shortly after Ar annealing. 

[0008] 

As a result, in subsequent SOI wafer production 

process (such as cleaning and heat treatment), device 

production process, and so forth, an overhang portion 

easily exfoliates, which undesirably results in the 

generation of particles. 

[0009] 

The present invention has been made in view of the 

problem described above and an object thereof is to prevent, 

in the production of a bonded SOI wafer, the generation of 

particles from the outermost peripheral part, which is left 

in the form of an overhang by flattening heat treatment in 

an argon gas-containing atmosphere, of a SOI layer. 

MEANS FOR SOLVING PROBLEM 

[0010] 

To attain the object, the present invention provides 

a method for producing a bonded SOI wafer, by forming an 

ion implanted layer by implanting at least one type of gas 

ion of a hydrogen ion and a rare gas ion from a surface of 
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a bond wafer formed of a silicon single crystal and, after 

bonding together the ion implanted surface of the bond 

wafer and a surface of a base wafer formed of a silicon 

single crystal with a silicon oxide film placed 

therebetween, delaminating the bond wafer at the ion 

implanted layer to fabricate a bonded SOI wafer having a 

BOX layer and a SOI layer on a base wafer and, after 

performing flattening heat treatment on the bonded SOI 

wafer in an argon gas-containing atmosphere, sacrificial 

oxidation treatment that adjusts the film thickness of the 

SOI layer is performed, wherein the film thickness of the 

BOX layer in the bonded SOI wafer fabricated by the 

delamination is set so as to be 500 nm or more, and a 

sacrificial oxide film is formed in such a way that the 

relationship between the film thickness (t) of the SOI 

layer on which the sacrificial oxidation treatment is to be 

performed and the film thickness (d) of the sacrificial 

oxide film which is formed by the sacrificial oxidation 

treatment satisfies 0.9d > t > 0.45d. 

[0011] 

As described above, after performing flattening heat 

treatment on a bonded SOI wafer with a BOX layer whose film 

thickness is 500 nm or more in an argon gas-containing 

atmosphere, by forming a sacrificial oxide film in such a 

way that the relationship between the film thickness (t) of 

a SOI layer just before sacrificial oxidation treatment and 

the film thickness (d) of the sacrificial oxide film which 

is formed by the sacrificial oxidation treatment satisfies 

0.9d > t > 0.45d, the overhang-shaped outermost peripheral 

part of the SOI layer completely changes into the 

sacrificial oxide film, which makes it possible to perform 

complete removal by subsequent oxide film removal. Thus, it 

is possible to prevent the generation of particles from the 
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outermost peripheral part, which is left in the form of an 

overhang after Ar annealing, of the SOI layer. 

[0012] 

Moreover, in this case, it is preferable that the 

argon gas-containing atmosphere is 100% Ar gas. 

[0013] 

If flattening heat treatment is performed in a 100% 

Ar gas atmosphere as described above, the outermost 

peripheral part of the SOI layer is left in the form of an 

overhang more noticeably, which makes it possible to use 

the method for producing a bonded SOI wafer according to 

the present invention more effectively. 

[0014] 

Furthermore, in the present invention, it is 

preferable that, by forming a silicon oxide film which is 

500 nm or more on the base wafer and, after bonding 

together the base wafer on which the silicon oxide film is 

formed and the ion implanted surface of the bond wafer, 

delaminating the bond wafer at the ion implanted layer, the 

bonded SOI wafer with the BOX layer whose film thickness is 

500 nm or more is fabricated. 

[0015] 

If such a thick oxide film is formed on a bond wafer 

on which ion implantation for delamination is performed, an 

ion implantation apparatus that can perform high-voltage 

ion implantation is necessary. For this reason, it is 

preferable that a silicon oxide film which is 500 nm or 

more and becomes a BOX layer is formed on the base wafer's 

side. Moreover, if a silicon oxide film which is 500 nm or 

more is formed on the base wafer's side as described above, 

since exfoliation at a thermal oxidation interface (the 

interface between a BOX layer and a base wafer) occurs 

notably, the outermost peripheral part of the SOI layer is 
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left in the form of an overhang more noticeably. This makes 

it possible to apply the method for producing a bonded SOI 

wafer according to the present invention more effectively. 

[0016] 

In addition, in the present invention, an epitaxial 

layer may also be formed on the surface of the SOI layer 

subjected to the sacrificial oxidation treatment. 

[0017] 

When a bonded SOI wafer is produced by the ion 

implantation delamination method as in the present 

invention, since the film thickness of a SOI layer depends 

on the magnitude of an acceleration voltage of an ion 

implantation apparatus, the SOI layer is usually limited to 

a thin-film SOI layer which is thinner than 1 jam. For this 

reason, in order to produce a bonded SOI wafer having a SOI 

layer whose film thickness is a few jxm or more and film 

thickness uniformity is high, it is necessary to 

additionally form an epitaxial layer on the surface of the 

thin-film SOI layer fabricated by the ion implantation 

delamination method. Also in such a case, with the present 

invention, it is possible to prevent the generation of 

particles from the outermost peripheral part of the SOI 

layer and also suppress the generation of defects at the 

time of formation of the epitaxial layer. 

EFFECT OF THE INVENTION 

[0018] 

According to the present invention, by adjusting a 

sacrificial oxide film thickness in sacrificial oxidation 

treatment after Ar annealing so that the overhang-shaped 

outermost peripheral part of a SOI layer completely changes 

into a sacrificial oxide film, it is possible to prevent 

the generation of particles from the outermost peripheral 
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part, which is left in the form of an overhang after Ar 

annealing, of the SOI layer. 

BRIEF DESCRIPTION OF DRAWINGS 

[0019] 

FIG. 1 is a process flow diagram showing an example 

of a method for producing a bonded SOI wafer of the present 

invention; 

FIG. 2 is an explanatory diagram of a mechanism by 

which the outermost peripheral part of a SOI layer is left 

in the form of an overhang after Ar annealing and a 

particle generation mechanism; 

FIG. 3 is an explanatory diagram depicting an example 

of the method for producing a bonded SOI wafer of the 

present invention; 

FIG. 4 shows (A) a SEM image of a bonded SOI wafer in 

a state in which a thin film (SOI + BOX) has widely 

exfoliated, (B) a SEM image of the state in which erosion 

at the SOI/BOX interface has progressed, and (C) a SEM 

image of the state in which erosion at the BOX/base wafer 

interface has progressed; and 

FIG. 5 is an explanatory diagram depicting the 

relationship between the film thickness (t) of a SOI layer 

on which a sacrificial oxidation treatment is to be 

performed and the film thickness (d) of a sacrificial oxide 

film which is formed by sacrificial oxidation treatment in 

the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0020] 

Hereinafter, what causes the outermost peripheral 

part of a SOI layer to be left in the form of an overhang 

by flattening heat treatment in an argon gas-containing 
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atmosphere will be described with reference to FIG. 2. 

[0021] 

When a bonded SOI wafer is produced by the ion 

implantation delamination method, in order to enhance the 

bonding strength at the bonding interface between a SOI 

layer 11 after delamination and a base wafer 12, bonding 

heat treatment is sometimes performed in an oxidizing 

atmosphere. By this bonding heat treatment, a surface oxide 

film 13 by the bonding heat treatment is formed on the 

surface of the SOI layer 11 after delamination (FIG. 2(a)). 

Then, the surface oxide film 13 formed by the bonding heat 

treatment is removed by using hydrofluoric acid, for 

example (FIG. 2(b)). By this oxide film formation and oxide 

film removal, it is possible to remove implantation damage 

caused at the time of ion implantation and left on the 

delaminated surface. In doing so, erosion by the 

hydrofluoric acid occurs at an interface 15 between the SOI 

layer 11/a BOX layer 14. 

[0022] 

Then, in order to flatten the delaminated surface, 

high-temperature heat treatment (Ar annealing) is performed 

on the bonded SOI wafer, from which the surface oxide film 

13 was removed, in an argon-containing atmosphere (FIG. 

2(c)). This high-temperature Ar annealing causes migration 

in silicon atoms on the surface of the SOI layer 11, 

whereby the surface of the SOI layer 11 is flattened and, 

at the same time, erosion of the interface progresses as a 

result of SiO vaporizing at a Si/Si02 interface (the 

SOI/BOX interface 15 and a BOX/base wafer interface 16) (Si 

+ Si02 —» 2SiO) . As a result, a state in which a thin film 

(SOI + BOX) has widely exfoliated is created and the 

outermost peripheral part of the SOI layer 11 is left in 

the form of an overhang. 
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[0023] 

After Ar annealing, sacrificial oxidation treatment 

(formation of a sacrificial oxide film 17 (FIG. 2(d)) + 

oxide film removal (FIG. 2(e))) for adjusting the film 

thickness of the SOI layer is performed. If the film 

thickness of this formed sacrificial oxide film 17 is an 

insufficient thickness, the outer peripheral part of the 

SOI layer is thinly left in the form of an overhang after 

oxide film removal, which causes the thin outer peripheral 

part of the SOI layer to exfoliate in subsequent processes 

such as cleaning and become a particle. 

[0024] 

Regarding this, the inventor of the present invention 

has found that, if the thickness of a BOX layer becomes 500 

nm or more, a thin film (SOI + BOX) exfoliates noticeably, 

a wider overhang shape is formed, and the generation of 

particles also becomes noticeable. Then, the inventor of 

the present invention has found that, for a bonded SOI 

wafer with a BOX layer whose thickness is 500 nm or more, 

by adjusting a sacrificial oxide film thickness in 

sacrificial oxidation after Ar annealing so that the 

overhang-shaped outer peripheral part of a SOI layer 

completely changes into an oxide film, it is possible to 

prevent the generation of particles from the outermost 

peripheral part, which is left in the form of an overhang, 

of the SOI layer. 

[0025] 

FIG. 1 illustrates a process flow diagram showing an 

example of a method for producing a bonded SOI wafer of the 

present invention. Moreover, FIG. 3 illustrates an 

explanatory diagram depicting an example of the method for 

producing a bonded SOI wafer of the present invention. 

[0026] 
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First, by implanting at least one type of gas ion of 

a hydrogen ion and a rare gas ion from the surface of a 

bond wafer formed of a silicon single crystal, an ion 

implanted layer is formed at a predetermined depth of the 

bond wafer (FIG. 1(A)). 

[0027] 

Then, a silicon oxide film, which becomes a BOX layer 

(with a film thickness of 500 nm or more) later, is formed 

on the bond wafer and/or a base wafer. If such a thick 

oxide film is formed on the bond wafer, it is necessary to 

make an acceleration voltage for ion implantation extremely 

high, which requires an ion implantation apparatus that can 

perform high-voltage ion implantation. For this reason, in 

the present invention, it is preferable to form a silicon 

oxide film which is 500 nm or more on the base wafer (FIG. 

1(B)). It goes without saying that a silicon oxide film may 

be formed on both the bond wafer and the base wafer in such 

a way that the total thickness of the silicon oxide films 

becomes 500 nm or more. 

[0028] 

Then, the base wafer on which the silicon oxide film 

is formed and the ion implanted surface of the bond wafer 

are bonded together (FIG. 1(C)). This bonding is performed 

as follows: by making the bond wafer and the base wafer 

come into contact with each other in a clean atmosphere at 

room temperature, for example, the wafers are bonded 

together without use of an adhesive or the like. 

[0029] 

Then, by delaminating the bond wafer at the ion 

implanted layer by performing delamination heat treatment, 

a bonded SOI wafer having, on the base wafer, a buried 

oxide film layer (a BOX layer) whose film thickness is 500 

nm or more and a SOI layer is fabricated (FIG. 1(D)). As 
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this delamination heat treatment, for example, by 

performing heat treatment in an inert gas atmosphere such 

as Ar at usually 400°C or higher and 700°C or lower for 30 

minutes or more, the bond wafer can be delaminated at the 

ion implanted layer. Moreover, by performing plasma 

processing in advance on the surface to be bonded, the bond 

wafer can also be delaminated by applying an external force 

without performing heat treatment (or after performing heat 

treatment at a temperature at which delamination does not 

occur). It is to be noted that an upper limit of the film 

thickness of the buried oxide film layer can be set at 5 jam, 

for example. 

[0030] 

Then, in order to enhance the bonding strength at the 

bonding interface between the SOI layer and the base wafer 

after delamination, bonding heat treatment in an oxidizing 

atmosphere may be performed and then processing to remove 

the formed surface oxide film may be performed. By this 

oxide film formation and oxide film removal, it is possible 

to remove implantation damage caused at the time of ion 

implantation and left on the delaminated surface. 

[0031] 

Then, flattening heat treatment is performed on the 

bonded SOI wafer thus fabricated in an argon gas-containing 

atmosphere. At this time, in the bonded SOI wafer, at each 

of the interface between the SOI layer and the BOX layer 

and the interface between the BOX layer and the base wafer, 

a Si/Si02 interface is present. 

[0032] 

For instance, as described earlier, when a thermal 

oxide film 3 is formed on a base wafer 2 (FIG. 3(A)), the 

base wafer 2 is bonded to a bond wafer having no oxide film, 

and a bonded SOI wafer is fabricated by the ion 

11 



implantation delamination method (FIG. 3(B)), an interface 

A between a SOI layer 1 and a BOX layer 3 is a bonding 

interface and an interface B between the BOX layer 3 and 

the base wafer 2 is a thermal oxide film interface. In this 

case, as depicted in FIG. 3(C), compressive strain is kept 

in the thermal oxide film 3 (the BOX layer) formed on the 

base wafer 2. Thus, once the interface B is cut by a 

vaporization reaction of SiO (Si + Si02 —> 2SiO), an 
internal stress in the BOX layer 3 is released and a force 

is applied in a direction in which a thin film (SOI + BOX) 

exfoliates, which promotes exfoliation (FIGS. 3(D) and (E)). 

[0033] 

Since the internal stress in the BOX layer 3 

increases with an increase in the thickness of the BOX 

layer 3, the thicker the thickness of the BOX layer 3, the 

more easily exfoliation is promoted. And, if the thickness 

of the BOX layer 3 is 500 nm or more as in the present 

invention, the thin film (SOI + BOX) exfoliates noticeably 

and a wider overhang shape is formed. 

[0034] 

Moreover, such a phenomenon occurs in an argon-

containing atmosphere (for example, a mixed gas atmosphere 

of argon and hydrogen or a 100% Ar gas atmosphere) and, in 

particular, occurs noticeably by heat treatment which is 

performed in a 100% Ar gas atmosphere for a long time (30 

minutes or more) at a high temperature of 1150°C or higher. 

[0035] 

A SEM image of a bonded SOI wafer in a state in which, 

when Ar annealing is performed on a bonded wafer having a 

BOX layer 3: a film thickness of 1000 nm and a SOI layer 1: 

a film thickness of 750 nm, a thin film (SOI + BOX) has 

widely exfoliated is shown in FIG. 4(A). Moreover, a SEM 

image of the state in which erosion has progressed at a 
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SOI/BOX interface A is shown in FIG. 4(B), and a SEM image 

of the state in which erosion has progressed at a BOX/base 

wafer interface B is shown in FIG. 4(C). 

[0036] 

Then, sacrificial oxidation treatment (formation of a 

sacrificial oxide film 4 + oxide film removal) which 

adjusts the film thickness of the SOI layer 1 is performed 

(FIG. 1(F), FIG. 3(F), and FIG. 3(G)). 

[0037] 

Here, in the present invention, a sacrificial oxide 

film thickness is adjusted by adjusting the sacrificial 

oxidation conditions so that the overhang-shaped outer 

peripheral part of the SOI layer 1 completely changes into 

the sacrificial oxide film 4. 

[0038] 

Specifically, as depicted in FIG. 5, since, in an 

overhang-shaped portion of a SOI layer, a thermal oxide 

film is formed on the upper and lower surfaces thereof at 

the same time, in order to change the overhang-shaped 

portion of the SOI layer with a film thickness (t) 

completely into an oxide film, it is necessary to adjust a 

sacrificial oxide film thickness (d) in such a way that the 

relationship with the sacrificial oxide film thickness (d), 

which is formed on one surface, satisfies 2 x 0.45d > t. 

[0039] 

On the other hand, since a sacrificial oxide film is 

formed only on the surface of the SOI layer other than the 

overhang-shaped portion thereof, t > 0.45d has to be 

satisfied in order to allow the SOI layer to remain after 

sacrificial oxidation. 

[0040] 

Therefore, by adjusting the sacrificial oxidation 

conditions (such as an oxidation temperature and an 
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oxidation time) for forming the sacrificial oxide film 

thickness (d) in such a way that 0.9d > t > 0.45d is 

satisfied, it is possible to suppress the generation of 

particles caused by an overhang-shaped portion of a SOI 

layer. 

[0041] 

Incidentally, the conditions for sacrificial 

oxidation heat treatment are not limited to particular 

conditions as long as the conditions that a sacrificial 

oxide film whose film thickness satisfies 0.9d > t > 0.45d 

can be formed; for example, by performing sacrificial 

oxidation heat treatment at a temperature of about 900 to 

950°C, it is possible to enhance the bonding interface bond 

strength while sufficiently removing damage on a 

delaminated surface (a SOI layer surface) without the 

generation of oxidation-induced stacking faults (OSFs). 

[0042] 

Then, the sacrificial oxide film formed by the 

sacrificial oxidation treatment is removed (FIG. 3(G)). As 

a result, the outer peripheral part, which is left in the 

form of an overhang after Ar annealing, of the SOI layer is 

completely removed. As an oxide film removal method, there 

is a method by which, for example, 15% HF cleaning and, if 

necessary, RCA cleaning are performed. 

[0043] 

With such a method for producing a bonded SOI wafer 

of the present invention, by adjusting a sacrificial oxide 

film thickness in sacrificial oxidation treatment after Ar 

annealing so that the overhang-shaped outermost peripheral 

part of a SOI layer completely changes into an oxide film, 

it is possible to prevent the generation of particles from 

the outermost peripheral part, which is left in the form of 

an overhang after Ar annealing, of the SOI layer. 
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[0044] 

Moreover, in the present invention, by additionally 

forming an epitaxial layer on the surface of the SOI layer 

subjected to the sacrificial oxidation treatment, it is 

also possible to obtain a bonded SOI wafer with a 

relatively large SOI layer film thickness. 

[0045] 

In this case, if an oxide film remains on the base 

wafer surface in an outer peripheral terrace portion of the 

SOI wafer on which epitaxial growth is to be performed, it 

is preferable to remove this oxide film and then perform 

epitaxial growth; by a process of removing the oxide film 

in the terrace portion or oxide film removal in a 

sacrificial oxidation treatment process performed before 

the above process, the BOX layer is etched to an area 

slightly closer to the inside than the SOI layer, which 

results in a structure in which the end face of the BOX 

layer is recessed from the end face of the SOI layer. 

[0046] 

As a result, it is possible to prevent polysilicon 

growth which occurs if epitaxial growth is performed in a 

state in which the outer peripheral part of the BOX layer 

protrudes from the end face of the SOI layer (that is, a 

state in which the outermost peripheral part of the BOX 

layer is exposed) or generation of defects such as steps 

(valley-shaped steps which are generated between an 

epitaxial layer grown from the end face of the SOI layer 

and an epitaxial layer grown from the terrace portion). 

[Examples] 

[0047] 

Hereinafter, the present invention will be described 

more specifically with Example and Comparative Example, but 

the present invention is not limited to these examples. 
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[0048] 

Under the production conditions of Table 1 given 

below, by bonding together a bond wafer subjected to ion 

implantation and a base wafer with a silicon oxide film 

having a film thickness of 600 nm and delaminating the bond 

wafer at the ion implanted layer, a bonded SOI wafer was 

fabricated. Then, bonding heat treatment was performed and 

the oxide film formed by the bonding heat treatment was 

removed, and flattening heat treatment was then performed 

in a 100% Ar gas atmosphere. SOI film thicknesses after Ar 

annealing were 490 nm (Example) and 415 nm (Comparative 

Example). 

[0049] 

At this time, it was confirmed that, by SEM 

observation, in both the SOI wafer of Example and the SOI 

wafer of Comparative Example, an overhang shape depicted in 

the diagram of FIG. 3(E) was left shortly after the Ar 

annealing. 

[0050] 

Then, after sacrificial oxidation treatment 

(sacrificial oxide film formation + oxide film removal) for 

adjusting the SOI layer was performed under the respective 

conditions listed in Table 1, SCI cleaning (80°C, 3 

minutes) was performed in separate cleaning tanks and 

drying was then performed, and particles (with a diameter 

of 0.25 jam or more) adhering to the surface were measured 

by using a particle counter (SP2 manufactured by KLA-Tencor 

Corporation). 

[0051] 
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[Table 1] 

(Example) (Comparative 
Example) 

Bond wafer 300 mm (|), <100>, without an oxide film 
Base wafer 300 mm <j), <100>, with an 600-nm oxide 

film 
Ion implantation 
conditions 

H+, 65 keV, 
7 x 1016 / cm2 

H+, 55 keV, 
6. 5xl016/cm2 

Delamination heat 
treatment 
conditions 

500°C, 30 minutes, nitrogen atmosphere 

Bonding heat 
treatment 
conditions 

Pyrogenic oxidation, 950°C 

Oxide film removal 20% HF 
Flattening heat 
treatment 
conditions 

Ar 100%, 1200°C, 60 minutes 

SOI layer film 
thickness (t) 

4 90 nm 415 nm 

Sacrificial 
oxidation 
conditions 

Pyrogenic 
oxidation, 950°C 

Pyrogenic 
oxidation, 950°C 

Sacrificial oxide 
film thickness (d) 

58 9 nm 422 nm 

0.9d > t > 0.45d Satisfied Not satisfied 
Oxide film removal 20% HF 
LPDs after SCI 
cleaning 

7 LPDs/wafer 75 LPDs/wafer 

[0052] 

As a result, in Example, the effect of greatly 

reducing the generation of particles in a cleaning process 

after sacrificial oxidation treatment as compared to 

Comparative Example could be obtained. 

[0053] 

It is to be understood that the present invention is 

not limited in any way by the embodiment thereof described 

above. The above embodiment is merely an example, and 

anything that has substantially the same structure as the 

technical idea recited in the claims of the present 
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invention and that offers similar workings and benefits 

falls within the technical scope of the present invention. 
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CLAIMS 

1. A method for producing a bonded SOI wafer, by 

forming an ion implanted layer by implanting at least one 

type of gas ion of a hydrogen ion and a rare gas ion from 

a surface of a bond wafer formed of a silicon single 

crystal and, after bonding together the ion implanted 

surface of the bond wafer and a surface of a base wafer 

formed of a silicon single crystal with a silicon oxide 

film placed therebetween, delaminating the bond wafer at 

the ion implanted layer to fabricate a bonded SOI wafer 

having a BOX layer and a SOI layer on a base wafer and, 

after performing flattening heat treatment on the bonded 

SOI wafer in an argon gas-containing atmosphere, 

sacrificial oxidation treatment that adjusts a film 

thickness of the SOI layer is performed, wherein 

a film thickness of the BOX layer in the bonded SOI 

wafer fabricated by the delamination is set so as to be 

500 nm or more, and 

a sacrificial oxide film is formed in such a way 

that a relationship between a film thickness (t) of the 

501 layer on which the sacrificial oxidation treatment is 

to be performed and a film thickness (d) of the 

sacrificial oxide film which is formed by the sacrificial 

oxidation treatment satisfies 0.9d > t > 0.45d. 

2. The method for producing a bonded SOI wafer 

according to claim 1, wherein 

the argon gas-containing atmosphere is 100% Ar gas. 

3. The method for producing a bonded SOI wafer 

according to claim 1 or 2, wherein 

by forming a silicon oxide film which is 500 nm or 

19 



more on the base wafer and, after bonding together the 

base wafer on which the silicon oxide film is formed and 

the ion implanted surface of the bond wafer, delaminating 

the bond wafer at the ion implanted layer, the bonded SOI 

wafer with the BOX layer whose film thickness is 500 nm or 

more is fabricated. 

4. The method for producing a bonded SOI wafer 

according to any one of claims 1 to 3, wherein 

an epitaxial layer is formed on a surface of the SOI 

layer subjected to the sacrificial oxidation treatment. 
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