
METHOD FOR MANUFACTURING BONDED WAFER 

TECHNICAL FIELD 

[0001] 

The present invention relates to a method for 

manufacturing a bonded wafer using an ion implantation 

delamination method. 

BACKGROUND ART 

[0002] 

As one of semiconductor device wafers, there is an 

SOI (Silicon On Insulator) wafer having a silicon layer 

formed on a silicon oxide film, which is an insulator 

film. This SOI wafer has characteristics such as a 

small parasitic capacitance, a high radiation resistant 

capability, and others since a silicon layer (which may 

be referred to as an SOI layer hereinafter) of a 

substrate surface layer portion, which serves as a 

device fabrication region, is electrically separated 

from the inside of the substrate by a buried oxide film 

layer (a BOX layer). Therefore, effects such as a high-

speed/low-power consumption operation, prevention of a 

soft error, and others are expected, and the SOI wafer 

is expected as a substrate for a high-performance 

semiconductor device. 

[0003] 

As typical examples of a method for manufacturing 

an SOI wafer, a wafer bonding method and an SIMOX method 

may be exemplified. The wafer bonding method has an 

advantage of allowing the SOI layer and the BOX layer to 

be manufactured in any thickness, and is applicable to 

various devices thereby. Among the wafer bonding 

methods, particularly, an ion implantation delamination 
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method makes it possible to yield device characteristics 

that are stable on an entire wafer surface. 

[0004] 

In the ion implantation delamination method, 

however, ions are implanted into a single crystal 

material having crystal orientation, and some parts of 

the ions are implanted into deep positions thereby 

without considering channeling effect. This causes 

issues such as degradation of the uniformity of ion 

implantation depth and lowering of the concentration of 

implantation peak position to degrade the uniformity of 

film thickness after delamination or to make the 

delamination impossible. 

[0005] 

As a countermeasure for these issues, for example, 

non-patent document 1 exemplifies a method of setting an 

ion implantation angle to 7° using such a silicon wafer 

of a single crystal material as having (100) orientation. 
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TECHNICAL PROBLEM 

[0008] 

The use of a batch processing ion implanter, 

however, is troubled with degrading the radial 

uniformity of ion implantation depth even when 

channeling effect is considered and the implantation 

angle is inclined from the crystal axis of a wafer in 

the ion implantation. 

[0009] 

The present invention was accomplished in view of 

the above-described issues. It is an object of the 

present invention to provide a method for manufacturing 

a bonded wafer that can prevent degradation of the 

radial uniformity of ion implantation depth in the ion 

implantation step, thereby making it possible to 

manufacture a bonded wafer that has excellent radial 

uniformity of thickness of a thin film after 

delamination. 

SOLUTION TO PROBLEM 

[0010] 

To resolve the issues described above, the present 

invention provides a method for manufacturing a bonded 

wafer comprising: 

an ion implantation step of ion implantation into 

a bond wafer from a surface of the bond wafer to form an 

ion implanted layer using a batch processing ion 

implanter, the batch processing ion implanter comprising 

a rotor and a plurality of wafer holders that are 

provided to the rotor and have substrates arranged 

thereon and implanting ions into the plurality of 

substrates that are arranged on the wafer holders and 

revolve; 
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a bonding step of bonding the ion implanted 

surface of the bond wafer to a surface of a base wafer 

directly or through an insulator film; and 

a delamination step of delaminating the bond wafer 

at the ion implanted layer, thereby manufacturing a 

bonded wafer having a thin film on the base wafer, 

wherein the ion implantation into the bond wafer 

is performed in the ion implantation step by irradiating 

the surface of the bond wafer with a beam of a light 

element ion without forming an insulator film on the 

surface of the bond wafer or through an insulator film 

having a thickness of 50 nm or less formed on the 

surface of the bond wafer at an implantation angle 

inclined from a crystal axis of the bond wafer; and 

the entire surface of the bond wafer is irradiated 

with the beam of a light element ion in such a way that 

the center of the beam of a light element ion shines at 

a position on the surface of the bond wafer shifted from 

the center of the bond wafer in a parallel direction 

with a direction to the center of the rotor by a 

predetermined amount. 

[0011] 

The method for manufacturing a bonded wafer like 

this makes it possible to prevent degradation of the 

radial uniformity of ion implantation depth in the ion 

implantation step, thereby making it possible to prevent 

degradation of the radial uniformity of thickness of a 

thin film after delamination. 

[0012] 

In this case, it is preferable that the light 

element ion be a hydrogen ion or a helium ion. 

[0013] 

The inventive method for manufacturing a bonded 
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wafer is particularly effective in ion implantation of 

these light element ions. 

ADVANTAGEOUS EFFECT OF INVENTION 

[0014] 

The inventive method for manufacturing a bonded 

wafer makes it possible to prevent degradation of the 

radial uniformity of ion implantation depth in the ion 

implantation step, thereby making it possible to 

manufacture a bonded wafer with excellent radial 

uniformity of thickness of a thin film, particularly an 

SOI wafer with excellent radial uniformity of film 

thickness of an SOI layer after delamination. 

BRIEF DESCRIPTION OF DRAWING 

[0015] 

FIG. 1 is a drawing explaining the position of the 

center of a light element ion beam in the ion 

implantation step of the inventive method for 

manufacturing a bonded wafer; 

FIG. 2 is a schematic diagram showing an example 

of a batch processing ion implanter used in the present 

invention; 

FIG. 3 is a drawing explaining the path of an ion 

beam in case of shining an Ar ion beam in ion 

implantation; 

FIG. 4 is a drawing explaining the previous path 

of an ion beam in case of shining a light element ion 

beam in ion implantation; 

FIG. 5 is a graph explaining previous ion 

implantation regarding the distribution of current of a 

1-1 4-  ion beam on a wafer surface in a parallel direction 

with a direction to the center of the rotor; 
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FIG. 6 is a graph explaining the ion implantation 

step of the present invention regarding the distribution 

of current of a 1-14-  ion beam on a wafer surface in a 

parallel direction with a direction to the center of the 

rotor; 

FIG. 7 is a graph showing results of measuring the 

radial distribution of film thickness (film thickness 

range) of an SOI layer in Experimental Example 1; 

FIG. 8 is a graph showing results of measuring the 

radial distribution of film thickness (film thickness 

range) of an SOI layer in Experimental Example 2. 

DESCRIPTION OF EMBODIMENTS 

[0016] 

In an ion implantation step using a wafer with an 

off-angle as a bond wafer to avoid channeling effect, 

for example, and irradiating the wafer with a beam of an 

ion other than light element ions, such as an Ar ion 

beam to implant the ions vertically to the wafer surface, 

the beam is extracted from the ion source 4 having the 

filament 7 as shown in FIG. 3, and the extraction 

electrode 5 to extract the beam is disposed at the 

position nearly central to the ion source 4. The ion 

beam extracted with the extraction electrode 5 is 

introduced to the mass spectrograph 6, and then, the 

path is curved approximately vertically by the magnetic 

field in the mass spectrograph so as to coincide the 

center of the ion beam with the center of the wafer 3 

arranged on a wafer holder on the outside of the mass 

spectrograph. As a result, the ion beam shines at the 

center of the wafer vertically. 

[0017] 

On the other hand, in case of implanting a light 
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element ion, such as a hydrogen ion as. shown in FIG. 4, 

the ion beam extracted from the ion source 4 results to 

travel a path that is slightly swerved due to an 

influence of the magnetic field of the ion source 

because the light element ion is light. Accordingly, 

the position of the extraction electrode is adjusted (in 

FIG. 4, it is moved downwardly by 3.1 mm) to prevent the 

ion beam from colliding against the extraction electrode 

5 to lower the current of the beam. 

[0018] 

After introducing the ion beam into the mass 

spectrograph 6 along the path that is swerved slightly 

as described above, the path is altered usually by the 

magnetic field in the mass spectrograph so as to 

coincide the center of the ion beam with the center of 

the wafer 3 arranged on a wafer holder on the outside of 

the mass spectrograph. In case of altering the path so 

as to coincide the center of the ion beam with the 

center of the wafer 3 as described above, the ion beam 

does not shine at the center of a wafer vertically as 

shown in FIG. 4, but comes to shine at a slight angle 

corresponding to the degree that has been swerved by the 

magnetic field of the ion source. 

[0019] 

As described above, in case of implanting light 

element ions such as a hydrogen ion with a batch 

processing ion implanter, the ion beam extracted from 

the ion source is influenced by the magnetic field of 

the ion source to swerve the path slightly and is 

implanted into a wafer at a slightly swerved angle 

thereby. 

[0020] 

The present inventor has found that this angle 
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deviation influences the channeling in ion implantation 

using a batch processing ion implanter without forming 

an insulator film or after forming a thin insulator film 

on the surface of a bond wafer composed of a single 

crystal, thereby resulting in degrading the radial 

uniformity of ion implantation depth (the radial 

uniformity of thickness of thin film after delamination). 

[0021] 

The present inventor has further investigated to 

resolve the issues to find that light element ions can 

be implanted without causing degradation of the radial 

uniformity of ion implantation depth (the radial 

uniformity of thickness of thin film after delamination) 

by performing the ion implantation into the entire 

surface of a bond wafer in a condition for shining the 

ion beam at a position shifted from the center of the 

bond wafer; thereby bringing the present invention to 

completion. 

[0022] 

That is, the present invention provides a method 

of manufacturing a bonded wafer comprising: 

an ion implantation step of ion implantation into 

a bond wafer from a surface of the bond wafer to form an 

ion implanted layer using a batch processing ion 

implanter equipped with a rotor and a plurality of wafer 

holders mounted on the rotor to hold substrates arranged 

thereon to implant ions into the plurality of substrates 

that are arranged on the wafer holders to revolve; 

a bonding step of bonding the surface from which 

the ion implantation has been performed on the bond 

wafer and a surface of a base wafer directly or through 

an insulator film; and 

a delamination step of delaminating the bond wafer 
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at the ion implanted layer, thereby manufacturing a 

bonded wafer having a thin film on the base wafer, 

wherein the ion implantation into the bond wafer 

is performed in the ion implantation step by irradiating 

the surface of the bond wafer with a beam of a light 

element ion without forming an insulator film on the 

surface of the bond wafer or through an insulator film 

having a thickness of 50 nm or less formed on the 

surface of the bond wafer at an implantation angle 

inclined from a crystal axis of the bond wafer; and 

the entire surface of the bond wafer is irradiated 

with the beam of a light element ion in such a way that 

the center of the beam of a light element ion shines on 

the surface of the bond wafer at a position shifted from 

the center of the bond wafer in a parallel direction 

with a direction to the center of the rotor by a 

predetermined amount. 

[0023] 

Hereinafter, the inventive method for 

manufacturing a bonded wafer will be described. 

[0024] 

In the inventive method for manufacturing a bonded 

wafer, a batch processing ion implanter is used in the 

ion implantation step. As shown in FIG. 2, the batch 

processing ion implanter 10 is equipped with a rotor 1, 

together with a plurality of wafer holders 2 that are 

mounted on the rotor 1 to hold substrates (bond wafers) 

3 arranged thereon, and is configured to implant ions 

into the plurality of substrates (bond wafers) 3 that 

are arranged on the wafer holders 2 and revolving. 

[0025] 

With such a batch processing ion implanter, light 

element ions are implanted from the surface of a bond 
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wafer to form an ion implanted layer. The bond wafer 

for ion implantation may be freely selected in 

accordance with the object and is not particularly 

limited. For example, the use of a silicon single 

crystal wafer makes it possible to manufacture an SOI 

wafer having an SOI layer that is excellent in radial 

uniformity of the film thickness. 

[0026] 

In the ion implantation step of the present 

invention, ion implantation into the bond wafer is 

performed without forming an insulator film on the 

surface of the bond wafer or through an insulator film 

having a thickness of 50 nm or less formed on the 

surface of the bond wafer. As the insulator film, a 

silicon oxide film may be exemplified, for example. The 

insulator film formed on a bond wafer is not 

particularly limited in the lower limit of the thickness, 

and may be thicker than 0 nm. 

[0027] 

Illustrative examples of the light element ion 

implanted from the surface of a bond water include a 

hydrogen ion (Hi), a hydrogen molecular ion (H2+), a 

helium ion (Hel, and a deuterium ion (D+). Particularly, 

a hydrogen ion and a helium ion are preferable. 

[0028] 

As described above, in the previous cases of 

implanting light element ions, the ion beam usually 

shines along the path that is curved by the magnetic 

field in the mass spectrograph as shown in FIG. 4 so as 

to coincide the center of the ion beam with the center 

of the bond wafer 3 arranged on a wafer holder on the 

outside of the mass spectrograph. Accordingly, the ion 

beam does not shine at the center of the wafer 
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vertically, but shines at it slightly angled at a degree 

that has been swerved with the magnetic field of the ion 

source. 

[0029] 

On the other hand, the present invention is 

characterized by the ion implantation step, in which the 

ion implantation is performed as shown in FIG. 1 to 

irradiate the entire surface of the bond wafer 3 with a 

light element ion beam such that the center of the light 

element ion beam shines at a position on the surface of 

the bond wafer 3 shifted from the center of the bond 

wafer 3 in a parallel direction with a direction to the 

center of the rotor by a predetermined amount. 

[0030] 

In the implantation of light element ions 

described above, the ions are implanted into the entire 

surface of the bond wafer such that the center of the 

ion beam shines at a position on the surface of the bond 

wafer 3 shifted from the center of the bond wafer 3 in a 

parallel direction with a direction to the center of the 

rotor by a predetermined amount, thereby making it 

possible to implant ions at any desired angle and to 

prevent degradation of the radial uniformity of ion 

implantation depth (the radial uniformity of thickness 

of thin film after delamination). 

[0031] 

In the present invention, ion implantation is 

performed by inclining the implantation angle of the 

light element ion beam from the crystal axis of a bond 

wafer. The below describes relationship between the 

angle deviation in FIG. 4 and the inclination of 

implantation angle (hereinafter, referred to as the 

angle of inclination) with the crystal axis of a wafer 
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for ion implantation (a bond wafer 

[0032] 

In case of using a wafer having a crystal 

orientation of precisely <100> (without an off-angle) as 

a bond wafer, for example, the ion implantation is 

usually performed by having an angle of inclination 

(e.g., at 7°) to the wafer surface in order to avoid 

channeling effect. 

[0033] 

This angle of inclination is adjusted by inclining 

the wafer holder mounted on the rotor to the ion beam 

such that the angle is adjusted so as to incline at 

least one direction of the direction to the center of 

the rotor (a direction) and the vertical direction 

thereto, which is the direction of the circumference of 

the rotor (p direction), on the wafer surface. 

[0034] 

The angle deviation in FIG. 4 is a swerve in the a 

direction. Accordingly, in case of ion implantation 

forming the angle of inclination in the p direction only, 

the implantation angle in the a direction can be 

adjusted to vertical to the wafer surface as in FIG. 1 

by adjusting the center of a light element ion beam to 

shine at a position on the surface of the bond wafer 

shifted from the center of the bond wafer in a parallel 

direction with a direction to the center of the rotor by 

a predetermined amount, and this makes it possible to 

resolve the angle deviation due to the light element ion. 

[0035] 

On the other hand, in case of ion implantation 

forming the angle of inclination in the a direction (the 

angle of inclination in the a direction is a), the 

implantation angle in the a direction can be adjusted to 
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coincide with the angle of inclination of (90-a) degree 

to the wafer surface by adjusting the center of a light 

element ion beam to shine at a position on the surface 

of the bond wafer shifted from the center of the bond 

wafer in a parallel direction with a direction to the 

center of the rotor by a predetermined amount. 

[0036] 

It is to be noted that the angle deviation which 

cause cone angle effect described in Patent Documents 1 

and 2 generates in the p direction. 

[0037] 

Specifically, the wafer holder 2 in the batch 

processing ion implanter 10 is usually inclined slightly 

inward from the rotation plane of the rotor 1 as shown 

in FIG. 2 in order to hold the substrate 3. This allows 

the rotator 1, when it is rotating, to generate 

centrifugal force in rotating to effect force to press 

the substrate 3 against the wafer holder 2, whereby the 

wafer holder 2 holds the substrate 3. When the rotation 

plane of the rotor 1 is not parallel to the surface of 

the substrate 3 as described above, however, the center 

of the substrate and the both ends of the substrate in 

the direction of beam scan have implantation angles that 

are slightly different with each other in accordance 

with rotation of the rotor even if the ion beam is tried 

to be implanted into the substrate 3 at a constant angle. 

This makes the ion implantation depth deeper at the 

central part of• the substrate and shallower at the both 

ends of the substrate in the scanning direction. This 

is called cone angle effect. 

[0038] 

Accordingly, when the angle of inclination (e.g., 

7°) in ion implantation is formed only in the p 
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direction using a batch processing ion implanter, for 

example, the swerve of implantation angle in the a 

direction, which is not vertical as in FIG. 4, causes to 

degrade the radial uniformity of ion implantation depth 

due to influences of channeling effect and cone angle 

effect. Thus the degradation of the radial uniformity 

of ion implantation depth is prevented by resolving the 

angle deviation due to a light element ion as described 

above. 

[0039] 

In case of ion implantation performed vertically 

to the wafer surface (i.e., in case of implantation 

without inclining in both of the a direction and the p 

direction) using a wafer with an off-angle as a bond 

wafer in order to avoid channeling effect, the 

implantation angle in the a direction can be adjusted to 

vertical to the wafer surface (and vertical also in the 

(3 direction) by adjusting the center of a light element 

ion beam to shine at a position on the surface of the 

bond wafer shifted from the center of the bond wafer in 

a parallel direction with a direction to the center of 

the rotor by a predetermined amount, and this makes it 

possible to resolve the angle deviation due to the light 

element ion. Accordingly, the implantation is performed 

on a wafer at an implantation angle in accordance with 

the off-angle. 

[0040] 

In order to shine the center of a light element 

ion beam at a position on the surface of the bond wafer 

3 shifted from the center of the bond wafer 3 in a 

parallel direction with a direction to the center of the 

rotor by a predetermined amount, the beam may be shifted 

in the peak position by adjusting the current applied to 
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a magnet to form the magnetic field in the mass 

spectrograph 6. 

[0041] 

For example, in case of FP-  ion beam having an ion 

beam shape as in FIG. 5, ion implantation has been 

performed previously by setting the position of an ion 

beam in such a way that the peak position of the ion 

beam corresponds to the center of a wafer. 

[0042] 

In the present invention, the position of a 1-1+ ion 

beam is adjusted in such a way that the center of the 1-14-

ion beam shines at a position on the surface of the bond 

wafer shifted from the center of the bond wafer 3 in a 

parallel direction with a direction to the center of the 

rotor by a predetermined amount as in FIG. 6. 

[0043] 

There is no way, however, to directly observe 

whether the ion beam is shifted on the surface of a bond 

wafer in an appropriate amount. Accordingly, the 

appropriate amount of shifting can be determined by 

producing bonded SOI wafers using bond wafers into which 

ions have been implanted by changing the amount to shift 

the position irradiated with the center of the ion beam 

from the center of the bond wafer using a wafer bonding 

methods (an ion implantation delamination method), 

followed by comparing the radial uniformity of each SOI 

layer. 

[0044] 

In this case, the optimum amount of shifting is an 

amount to yield radial uniformity of the SOI layer, and 

falls to an amount of shifting to form a desirable 

implantation angle of ions. That is, in case of a 

silicon wafer with (100) orientation, for example, the 
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position is shifted in such a way that an ion beam 

shines at the position so as to form a desired angle 

(e.g., 7°) in one direction. 

[0045] 

The bonding step in the present invention is 

performed by bonding the ion implanted surface of a bond 

wafer and the surface of a base wafer directly or 

through an insulator film. The applicable base wafer 

includes a silicon single crystal wafer, but not 

particularly limited thereto. 

[0046] 

Then, the bond wafer is delaminated at the ion 

implanted layer to manufacture a bonded wafer having a 

thin film on the base wafer. For example, the bond 

wafer can be delaminated at the ion implanted layer by 

heat treatment at a temperature of about 500°C or more 

in an inert gas atmosphere. Alternatively, it can be 

delaminated by previously performing plasma treatment on 

the bonding surface at an ordinary temperature, and by 

applying external force without performing heat 

treatment (or after performing heat treatment that does 

not cause delamination). 

[0047] 

The inventive method for manufacturing a bonded 

wafer like this makes it possible to prevent degradation 

of the radial uniformity of thickness of a thin film 

after delamination. 

[0048] 

Incidentally, the mechanism has not been clarified 

for degrading the radial uniformity of ion implantation 

depth in ion implantation of light element ions that are 

implanted at a slightly diverged angle. 

[0049] 
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Still, the present inventor has researched on 

implantation of light element ions by comparing the case 

of implantation into the surface of a bond wafer 

composed of a single crystal without forming an 

insulator film and the case of implantation through an 

insulator film having a sufficient thickness (a 

thickness sufficient to avoid channeling effect, e.g., 

100 nm or more), and has experimentally proved that the 

former comes to have a position of irradiation that 

shows a minimum value of radial uniformity by adjusting 

the position irradiated with the center of ion beam to 

be shifted from the center of a bond wafer by a 

predetermined amount, but the latter does not yields 

such a minimum value (has almost constant radial 

uniformity). Hereinafter, Experimental Examples 1 and 2 

will be shown as experiments performed by the present 

inventor. 

[0050] 

(Experimental Example 1) 

Bond wafers were prepared using hydrogen ion beams 

having beam shapes in FIGS 5 and 6 (the angle of 

inclination: 7° in the (3 direction) and by adjusting the 

current applied to a magnet to form a magnetic field in 

the mass spectrograph to control each wafer to change 

the shifting of the peak position of the ion beam from 

the center of the wafer, thereby implanting a 

predetermined amount of ions into each wafer (silicon 

single crystal wafer with a crystal orientation of <100> 

without having an off-angle nor a surface oxide film). 

[0051] 

Each of these bond wafers was bonded to a base 

wafer (silicon single crystal wafer with a crystal 

orientation of <100> having a surface oxide film) and 
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then delaminated at the ion implanted layer to produce a 

bonded SOI wafer, followed by measuring the radial 

distribution of film thickness of the SOI layer (film 

thickness range). The results are shown in FIG. 7. 

[0052] 

FIG. 7 shows that the film thickness range of the 

SOI layer becomes minimum when the peak position of the 

ion beam is shifted from the center of the wafer by 

about -3 mm (about 3 mm in a direction from the center 

of the wafer to the center of a rotor). This indicates 

that the angle deviation in the a direction becomes 

nearly 0 at the vicinity of -3 mm (about 3 mm in a 

direction from the center of the wafer to the center of 

a rotor), and the peak position of ion beam is adjusted 

to a position at which the implantation angle in the a 

direction becomes vertical to the wafer surface. 

[0053] 

(Experimental Example 2) 

Bond wafers for ion implantation were prepared 

using silicon single crystal wafers each having a 

surface oxide film (with a crystal orientation of <100> 

without having an off-angle, the oxide film: 200 nm) by 

adjusting each wafer to change the shift of the peak 

position of the ion beam from the center of the wafer in 

the same way as in Experimental Example 1, thereby 

implanting a predetermined amount of ions into each 

wafer. 

[0054] 

Each of these bond wafers was bonded to a base 

wafer (silicon single crystal wafer with a crystal 

orientation of <100> without having a surface oxide 

film) and then delaminated at the ion implanted layer to 

produce a bonded SOI wafer, followed by measuring the 

18 



radial distribution of film thickness of the SOI layer 

(film thickness range). The results are shown in FIG. 8 

[0055] 

As shown in FIG. 8, in case of forming an oxide 

film with a thickness sufficient to avoid channeling 

effect and implanting ions therethrough into a bond 

wafer, the film thickness range of SOI layer shows 

nearly constant value without depending on the shifting 

from the center of a wafer. 

[0056] 

From these experimental results, it is conceivable 

that the variation of radial uniformity in Experimental 

Example 1 be related to channeling effect. That is, it 

is presumed that channeling effect is partially promoted 

in some areas formed by complicated overlapping of a 

slight swerve of implantation angle, the angle of 

inclination to avoid channeling effect, and a swerve of 

implantation angle to cause cone angle effect that is 

peculiar to a batch processing ion implanter, thereby 

resulting in degradation of radial uniformity of ion 

implantation depth. Accordingly, the present invention 

is essential in case of ion implantation into a bond 

wafer without forming an insulator film on the surface 

of the bond wafer or through such a thin insulator film 

as having a thickness of 50 mm or less formed on the 

surface, in which channeling effect occurs. 

[0057] 

Incidentally, it has been recently proposed to 

control the threshold voltage of a device by giving a 

bias to a BOX layer (a buried oxide film layer), which 

is used for insulation from a base wafer usually. In 

this case, it is necessary to produce a thin film SOI 

wafer of a Thin BOX type, in which the film thickness of 
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the BOX layer is thinned. The present invention is 

useful for these cases, for example. 

EXAMPLES 

[0058] 

Hereinafter, the present invention will be more 

specifically described by showing Examples and 

Comparative Examples, but the present invention is not 

limited to these Examples. 

[0059] 

Under the following conditions, an ion implanted 

layer was formed on a bond wafer using a batch 

processing ion implanter shown in FIG. 2, the ion 

implanted surface of the bond wafer was bonded to the 

surface of a base wafer through an oxide film, and the 

bond wafer was delaminated at the ion implanted layer to 

produce a bonded SOI wafer to measure the thickness 

range of the SOI film. 

[0060] 

(Example 1, Comparative Example 1) 

(Bond wafer) 

Si single crystal wafer, diameter: 300 mm, <100>, having 

no off-angle nor an oxide film 

(Base wafer) 

Si single crystal wafer, diameter: 300 mm, <100>, having 

a thermal oxide film of 500 nm 

(Conditions of ion implantation) 

Ion to be implanted: 1-14-  ion, 50 keV, 5x1016  /cm2  

Beam shape: the same as in Experimental Examples 

Angle of inclination of the beam: 7° in the p direction 

Amount of shifting the center of beam from the center of 

a wafer: [Example 1: -3 mm (about 3 mm in a direction 

from the center of the wafer to the center of a rotor), 
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[Comparative Example 1: 0 mm] 

(Delamination heat treatment) 500°C, 30 minutes, Ar 

atmosphere 

(Measurement of SOI film thickness) a measuring device: 

Acumap manufactured by ADE Corporation 

(Measurement results) range of SOI film thickness: 

[Example 1: 1.6 nm], [Comparative Example 1: 2.2 nm] 

[0061] 

(Example 2, Comparative Example 2) 

(Bond wafer) 

Si single crystal wafer, diameter: 300 mm, <100>, having 

no off-angle, having an oxide film of 50 nm 

(Base wafer) 

Si single crystal wafer, diameter: 300 mm, <100>, having 

no oxide film 

(Conditions of ion implantation) 

Ion implanter: the same as in Example 1 

Ion to be implanted: Fi+ ion, 50 keV, 5x1016  /cm2  

Beam shape: the same as in Experimental Examples 

Angle of inclination of the beam: 7° in the 1 direction 

Amount of shifting the center of beam from the center of 

a wafer: [Example 2: -3 mm (about 3 mm in a direction 

from the center of the wafer to the center of a rotor), 

[Comparative Example 2: 0 mm] 

(Measurement of SOI film thickness) a measuring device: 

Acumap manufactured by ADE Corporation 

(Measurement results) range of SOI film thickness: 

[Example 2: 1.7 nm], [Comparative Example 2: 2.4 nm] 

[0062] 

From the results described above, Examples 1 and 2 

resulted to produce SOI wafers having lower SOI film 

thickness range, that is, being excellent in radial 

uniformity compared to Comparative Examples 1 and 2. 

21 



[0063] 

It is to be noted that the present invention is 

not restricted to the foregoing embodiment. The 

foregoing embodiment is just an illustrative example, 

and any example that has substantially the same 

configuration and exercises the same functions and 

effects as the technical concept described in claims is 

included in the technical scope of the present invention. 

22 



CLAIMS 

1. 	A method for manufacturing a bonded wafer 

comprising: 

an ion implantation step of ion implantation into 

a bond wafer from a surface of the bond wafer to form an 

ion implanted layer using a batch processing ion 

implanter, the batch processing ion implanter comprising 

a rotor and a plurality of wafer holders that are 

provided to the rotor and have substrates arranged 

thereon and implanting ions into the plurality of 

substrates that are arranged on the wafer holders and 

revolve; 

a bonding step of bonding the ion implanted 

surface of the bond wafer to a surface of a base wafer 

directly or through an insulator film; and 

a delamination step of delaminating the bond wafer 

at the ion implanted layer, thereby manufacturing a 

bonded wafer having a thin film on the base wafer, 

wherein the ion implantation into the bond wafer 

is performed in the ion implantation step by irradiating 

the surface of the bond wafer with a beam of a light 

element ion without forming an insulator film on the 

surface of the bond wafer or through an insulator film 

having a thickness of 50 nm or less formed on the 

surface of the bond wafer at an implantation angle 

inclined from a crystal axis of the bond wafer; and 

the entire surface of the bond wafer is irradiated 

with the beam of a light element ion in such a way that 

the center of the beam of a light element ion shines at 

a position on the surface of the bond wafer shifted from 

the center of the bond wafer in a parallel direction 

with a direction to the center of the rotor by a 
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predetermined amount. 

2. 	The method for manufacturing a bonded wafer 

according to claim 1, wherein the light element ion is a 

hydrogen ion or a helium ion. 
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