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(57) ABSTRACT 

There is disclosed a method of fabricating an SOI Wafer 
Wherein an oxide ?lm is formed on at least one of tWo single 
crystal silicon Wafers; hydrogen ions or rare gas ions are 
implanted into the upper surface of one of the tWo silicon 
Wafers in order to form an ion implanted layer; the ion 
implanted surface is brought into close contact With the 
surface of the other silicon Wafer via the oxide ?lm; heat 
treatment is performed to separate a thin ?lm from the 
silicon Wafer With using the ion implanted layer as a 
delaminating plane to fabricate the SOI Wafer having an SOI 
layer; and then an epitaxial layer is groWn on the SOI layer 
to form a thick SOI layer. There is provided an SOI Wafer 
Which has a thick SOI layer With good thickness uniformity 
and good crystallinity and Which is useful for a bipolar 
device or a poWer device. 
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METHOD OF FABRICATING AN SOI WAFER AND 
SOI WAFER FABRICATED BY THE METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a method of 
increasing thickness of an SOI (silicon on insulator) layer in 
an SOI structure Wafer obtained by a method Wherein an 
ion-implanted Wafer is bonded to another Wafer and a 
portion of the ion-implanted Wafer is delaminated to provide 
an SOI Wafer (the technique called a hydrogen ion delami 
nation method, or a smart-cut method), and an SOI Wafer 
produced by the method. 

[0003] 2. Description of the Related Art 

[0004] One of typical method for producing an SOI Wafer 
is a so-called Wafer bonding method in Which tWo mirror 
polished silicon Wafers are bonded together via an oXide ?lm 
Without use of adhesive, then subjected to a heat treatment 
(generally 1000° C. to 1200° C.) to increase a bonding 
strength, and one of the Wafers is subsequently made thin. 

[0005] In the Wafer bonding method, thickness of one of 
the tWo Wafers Which are bonded to each other is made thin 
With grinding or etching to some eXtent, and then the surface 
thereof is subjected to a mechanochemical polishing to be 
?nished to have an intended thickness of the SOI layer. 

[0006] The SOI Wafer fabricated according to the method 
has an advantage that crystallinity of the SOI layer and 
reliability of a buried oXide layer are as high as those of 
general silicon Wafers. HoWever, it has a disadvantage that 
thickness uniformity of the SOI layer achieved in the 
method is limited. Namely, only the uniformity in the 
surface of the intended thickness 10.3 pm can be achieved 
even if a highly precise processing method is used. Further 
more, there eXists a problem of high production cost, since 
only one SOI Wafer can be obtained from tWo silicon Wafers. 

[0007] Recently, a neW method of fabricating an SOI 
Wafer in Which an ion-implanted Wafer is bonded to another 
Wafer and the Wafers are then subjected to a heat treatment 
to be delaminated at an ion implanted layer (the technique 
called a hydrogen ion delamination method, or a smart-cut 
method) has been proposed in Japanese Patent Application 
Laid-Open (kokai) No. 5-211128. In this method, an oXide 
?lm is formed on the surface of at least one of tWo silicon 
Wafers; hydrogen ions or rare gas ions are implanted into one 
surface of one of the tWo silicon Wafers in order to form a 
?ne bubble layer (enclosed layer) Within the Wafer; the 
ion-implanted silicon Wafer is superposed on the other 
silicon Wafer such that the ion-implanted surface comes into 
close contact With the surface of the other silicon Wafer via 
the oXide ?lm; heat treatment at 500° C. or more is then 
performed to delaminate a portion of the ion-implanted 
Wafer With using the ?ne bubble layer as a delaminating 
plane, so as to delaminate a thin ?lm; and heat treatment at 
high temperature is further performed to ?rmly bond the 
Wafers to each other, to thereby obtain an SOI Wafer. 
According to the method, the SOI Wafer having a thickness 
uniformity of 10.01 pm or less can be fabricated relatively 
easily. 

[0008] A so-called thick layer SOI Wafer Which has a SOI 
layer having a thickness of several microns to tens microns 
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is very useful for a bipolar device or a poWer device, and 
further development thereof is greatly eXpected. 

[0009] The thick layer SOI Wafer has been conventionally 
fabricated by the above-mentioned Wafer bonding method, 
namely, by bonding a Wafer having an oXide ?lm and a bare 
Wafer to each other, subjecting them to a bonding heat 
treatment at 1100° C., and grinding and polishing them to 
provide a thick layer SOI Wafer having a desired thickness. 
In the method, since the Wafers are not bonded to each other 
in the peripheral part, it is necessary to perform an edge 
treatment step for removing the unbonded portion before 
polishing. Such a step makes the method complicate, and 
increases production cost. Furthermore, it is not possible to 
improve thickness uniformity of the SOI layer only by a 
polishing process, and therefore, a vapor phase etching 
treatment called PACE (Plasma Assisted Chemical Etching) 
disclosed in Japanese Patent Application Laid-Open (kokai) 
No. 5-160074 has been performed to make thickness uni 
form, and the mirror polishing has been performed to 
remove haZes or the like. When polishing is performed after 
the vapor phase etching as described above, thickness uni 
formity of the SOI layer may be rather deteriorated, latent 
?aWs or a damage layer may be incorporated, and crystal 
linity may be loWered. Furthermore, processing cost is high 
also in that case. 

[0010] On the other hand, the hydrogen ion delamination 
method are signi?cantly advantageous in productivity and 
cost performance, since the edge treatment process Which is 
essential in the above-mentioned Wafer bonding method is 
not necessary. 

[0011] HoWever, only an SOI layer having a thickness of 
2 pm at most can be produced by the method, since the 
thickness of the SOI layer depends on a depth of ion 
implantation, Which depends on an acceleration voltage of 
an ion implanter, and only about 200 keV of acceleration 
voltage at most is possible in high current ion implanter 
generally used for mass-production, because of limitation in 
the apparatus. 

[0012] Accordingly, in order to form a thicker SOI layer 
by the hydrogen ion delamination method, the high current 
ion implanter Which can provide a higher acceleration 
voltage is necessary. HoWever, When the apparatus Which 
can provide high acceleration voltage more than 200 keV is 
used, it takes long time to achieve a certain amount of ion 
implantation and thus cost is increased, since it is difficult to 
obtain high current by such an apparatus. Therefore, such an 
apparatus has not been used in mass-production. Further 
more, as in a PACE method, there is also a problem that a 
process such as polishing or the like is necessary in order to 
improve a surface roughness on the surface of SOI after 
delamination. 

SUMMARY OF THE INVENTION 

[0013] The present invention has been accomplished to 
solve the above-mentioned problems, and a major object of 
the present invention is to provide a method of fabricating a 
thick layer SOI Wafer having excellent thickness uniformity 
in high productivity and at loW cost by forming a silicon ?lm 
on an SOI Wafer obtained by hydrogen ion delamination 
method. 

[0014] To achieve the above mentioned object, the present 
invention provides a method of fabricating an SOI Wafer 
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characterized in that an oxide ?lm is formed on at least one 
of tWo single crystal silicon Wafers; hydrogen ions or rare 
gas ions are implanted into the upper surface of one of the 
tWo silicon Wafers in order to form an ion implanted layer; 
the ion-implanted surface is brought into close contact With 
the surface of the other silicon Wafer via the oxide ?lm; heat 
treatment is performed to separate a thin ?lm from the 
silicon Wafer With using the ion implanted layer as a 
delaminating plane to fabricate the SOI Wafer having an SOI 
layer; and then an epitaxial layer is groWn on the SOI layer 
to form a thick SOI layer. 

[0015] As described above, When the epitaxial layer is 
groWn on the SOI layer Without polishing delaminating 
plane of the SOI layer after the SOI Wafer having the SOI 
layer is obtained by the hydrogen ion delamination method, 
the thick layer SOI Wafer having a good thickness unifor 
mity can be fabricated in good yield and in high productiv 
ity. Furthermore, since the SOI Wafer is exposed to hydrogen 
atmosphere While the temperature is increased before epi 
taxial groWth to thereby improve surface roughness of the 
surface of the SOI layer, surface roughness of the thick layer 
SOI Wafer after groWth of the epitaxial layer can also be 
improved. 
[0016] In that case, since the epitaxial layer is formed on 
the delaminated surface of the SOI layer that still include a 
damage layer caused by ion implantation in some degree, the 
thick layer SOI Wafer having the damage layer in the SOI 
layer under the epitaxial layer can be fabricated. In the 
Wafer, the damage layer can be used as a gettering site for 
removing impurities such as heavy metal from the device 
active layer. 

[0017] When the SOI Wafer before epitaxial groWth is 
subjected to a heat treatment in a reducing atmosphere 
including hydrogen or in an atmosphere including hydrogen 
chloride gas, a damage layer remaining on the delaminated 
surface of SOI layer can be removed, so that the epitaxial 
layer can be groWn on the delaminated surface Whose 
surface roughness has been improved. As a result, an SOI 
Wafer that contains very feW crystal defects and has a thick 
SOI layer With high quality such as good thickness unifor 
mity and surface roughness can be fabricated. 

[0018] When the SOI Wafer is fabricated using the silicon 
Wafer produced by CZochralski method (CZ method), void 
type defects having a siZe of 0.1 to 0.2 pm, called COP 
(Crystal Originated Particle), are present in the SOI layer. 
Accordingly, if the thickness of the SOI layer is thinner than 
the siZe of COP, hydrogen gas used in the epitaxial groWth 
process passes through the COP, and etches the buried oxide 
layer, resulting in degradation of characteristics of SOI 
Wafer. 

[0019] Accordingly, the thickness of the SOI layer of the 
SOI Wafer before groWth of the epitaxial layer is preferably 
0.2 pm or more, to surely prevent the buried oxide layer 
from being etched during the epitaxial groWth process. 

[0020] The thickness of the thick SOI layer after epitaxial 
groWth is preferably more than 2 pm. 

[0021] When the thick SOI layer is formed as described 
above, the thick SOI layer Which is quite useful for a bipolar 
device or a poWer device and has good thickness uniformity 
can be fabricated in high productivity and With good cost 
performance. 
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[0022] The present invention also provides an SOI Wafer 
fabricated by the method described above. 

[0023] Such an SOI Wafer is excellent in thickness uni 
formity and electric characteristics, and therefore is quite 
useful for a bipolar device or a poWer device. 

[0024] The present invention also provides a method for 
reusing a delaminated Wafer produced as a by-product in the 
methods described above as a silicon Wafer by reprocessing 
it. 

[0025] According to the method, a delaminated Wafer 
produced as a by-product in the hydrogen ion delamination 
method of the present invention can also be reused as a 
silicon Wafer after being reprocessed appropriately, and as a 
result, yield and productivity of the SOI Wafer Which has a 
thick SOI layer With good quality can be improved, and cost 
reduction can be achieved. 

[0026] As described above, according to the present 
invention, an SOI Wafer having a thick SOI layer excellent 
in thickness uniformity, crystallinity and electric character 
istics, Which is useful as a bipolar device or a poWer device, 
or an SOI Wafer having a gettering site in the SOI layer and 
having a strong resistance to heavy metal contamination can 
be fabricated relatively easily at loW cost. 

[0027] Furthermore, in the method of the present inven 
tion, neither a process for making a ?lm thin nor a polishing 
process for improving surface roughness is necessary, and 
therefore amounts of Water to be used and industrial Wastes 
such as polishing slurry are reduced, and thus, harmful 
in?uence on environment can be prevented. Furthermore, 
since a process for removing the unbonded part in the 
periphery of the Wafer is not necessary, productivity and 
yield are further improved, enabling drastic cost reduction. 
Recycle of the delaminated Wafer produced as a by product 
as a silicon Wafer may further reduce the cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a ?oWchart shoWing an example of an 
SOI-Wafer fabricating process of the present invention. 

DESCRIPTION OF THE INVENTION AND A 
PREFERRED EMBODIMENT 

[0029] The present invention Will be further described 
beloW in detail, referring a ?gure, but is not limited thereto. 

[0030] FIG. 1 is a ?oWchart shoWing an example of an 
SOI Wafer fabricating process including an epitaxial groWth 
process, in Which an ion-implanted Wafer is bonded to 
another Wafer and a portion of the ion-implanted Wafer is 
delaminated to thereby fabricate an SOI Wafer. 

[0031] The hydrogen ion delamination method can be 
performed in tWo different Ways, namely Method A and 
Method B Which are different from each other in the 
sequence of process steps. First, a method of fabricating SOI 
Wafer having thick ?lm of the present invention according to 
Method A Will be described. 

[0032] In Step 1 of Method A as shoWn in FIG. 1 (1), tWo 
silicon mirror Wafers 20, 21 Which are suitable for device 
speci?cations are prepared. 

[0033] In Step 2, at least one of the Wafers (the Wafer 20 
in this case) is subjected to thermal oxidation so as to form 
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on the surface thereof an oxide ?lm 30 having a thickness of 
about 0.1 pm to 2.0 pm. In the ?gure, the oxide ?lm is 
formed only on one surface. HoWever, the oxide ?lm may be 
formed all over the surface of the Wafer 20. 

[0034] In Step 3, hydrogen ions or rare gas ions are 
implanted into one surface of the other Wafer 21, in order to 
form a ?ne bubble layer (enclosed layer) 40 Which lies in 
parallel to the surface at a position corresponding to the 
mean depth of ion implantation. The implantation tempera 
ture is preferably 25-450° C. 

[0035] Depth of implantation of ions depends on accel 
eration voltage of an ion implanter, and the thickness of SOI 
layer after delamination depends on the depth of implanta 
tion of ions. HoWever, there is a limit to acceleration voltage 
of the ion implanter. The acceleration voltage of about 200 
keV, Which means thickness of about 2 pm, for example, in 
the case of hydrogen ion implantation, is upper limit at 
present. 

[0036] In Step 4, the Wafer 20 is superposed on the 
hydrogen ion-implanted surface of the hydrogen ion-im 
planted Wafer 21 via the oxide ?lm 30, and they are brought 
in close contact With each other. When the surfaces of the 
tWo Wafers are brought into contact With each other at 
ambient temperature in a clean atmosphere, the Wafers are 
bonded to each other Without use of adhesive or the like. 

[0037] In Step 5, there is performed a heat treatment for 
delamination in Which the upper silicon (a delamination 
Wafer) 28 is delaminated from the loWer SOI Wafer 10 
(composed of the SOI layer 25, a buried oxide layer 26, and 
a base Wafer 27) at the enclosed layer 40. The heat treatment 
is performed at a temperature of about 500° C. or higher in 
an inert gas atmosphere so as to cause crystal rearrangement 
and bubble cohesion, and thereby the delamination Wafer 28 
is delaminated (separated) from the loWer SOI Wafer. As 
described above, the delaminated Wafer 28 is produced as a 
by-product in Step 5 in the present invention. 

[0038] In Step 6, the Wafers Which have been bonded to 
each other in the above-mentioned Step 4, the bonding step, 
are subjected to heat treatment in order to improve bonding 
strength to a suf?cient level, since the bonding strength 
imparted in Step 4 is too loW for use in a device process. 
Preferably, this heat treatment is performed in an inert gas 
atmosphere or an oxidiZing gas atmosphere at 1050-1200° 
C. for 30 minutes to 2 hours. 

[0039] The heat treatment for delamination in Step 5 and 
the heat treatment for bonding in Step 6 as mentioned above 
may be successively performed. Alternatively, a single heat 
treatment serving as both of Steps 5 and 6 may be per 
formed. The steps described above are the same as the steps 
of the method for fabricating an SOI Wafer according to a 
general hydrogen ion delamination method. 

[0040] In Step 7, the epitaxial layer is groWn on the 
delaminated surface 50 Which is a surface of the SOI layer 
25 obtained by a hydrogen ion delamination method in order 
to increase a thickness of the SOI layer to a desired thickness 
Which is more than 2 pm. 

[0041] In Method A, since there is a region (non bonding 
portion) Where an oxide ?lm 30 (buried oxide layer 26) is 
exposed in the peripheral part of SOI Wafer 10 after the 
delamination heat treatment, it is necessary to remove it in 
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advance With an aqueous solution of hydro?uoric acid or the 
like before epitaxial groWth. The SOI Wafer 10 ?nally 
obtained after epitaxial layer groWth consists of a thick SOI 
layer 60 having a total thickness of several microns to 
several tens microns, a buried oxide layer 26 and a base 
Wafer 27. 

[0042] Epitaxial groWth may be performed according to 
CVD method as generally performed, for example, by 
reducing SiCl4, SiHCl3, SiH2Cl2, SiH4 or the like With 
hydrogen at 1100-1200° C., to precipitate Si so that epitaxial 
groWth may be obtained in the same crystal orientation as 
that of the used silicon Wafer. 

[0043] Alternatively, epitaxial groWth can also be per 
formed according to a molecular beam epitaxy method 
(MBE method) under super high vacuum (10'8 to 10'11 
Torr), at loW temperature as 600 to 900° C. 

[0044] The sequence of the above-mentioned steps, 
namely the Steps 5-6-7 may be changed to the Steps 5-7-6. 

[0045] The bonding heat treatment of Step 6 and epitaxial 
groWth of Step 7 can also be performed successively, or the 
treatment serving as both of Step 6 and Step 7 can also be 
performed. 

[0046] For example, a general epitaxial groWing process 
comprises providing a reactant gas to deposit a epitaxial 
layer after increasing temperature to 1000 to 1200° C. in 
100% hydrogen atmosphere. Even only the above-men 
tioned process can improve bonding strength With epitaxial 
groWth. Alternatively, a damage layer on the surface of the 
SOI is etched by being kept in an atmosphere of hydrogen 
or a mixed atmosphere of hydrogen chloride gas and hydro 
gen for a predetermined period after increasing the tempera 
ture around a reaction temperature, and then the deposition 
of the epitaxial layer can be successively performed. In that 
case, bonding strength can also be improved as a result. 

[0047] Step 6 and Step 7 can be performed successively or 
at the same time in the same epitaxial apparatus in the above 
method, and thus the method is very advantageous in 
productivity and cost performance. 

[0048] As described above, When epitaxial groWth of 
silicon is performed on the delaminated surface of the SOI 
layer obtained by the hydrogen ion delamination method, 
the thick SOI layer having a total thickness of several 
microns to several tens microns can be obtained relatively 
easily, and an SOI Wafer having uniform thickness, contain 
ing almost no crystal defects, and excellent in electric 
characteristics, or an SOI Wafer having a gettering site in the 
SOI layer and having a resistibility to heavy metal contami 
nation can be fabricated. 

[0049] Next Will be described a method of fabricating SOI 
Wafer according to Method B. In Step 1 of Method B, there 
are prepared tWo mirror silicon Wafers 22 and 23 suitable for 
device speci?cations. 

[0050] In Step 2, at least one of the Wafers is subjected to 
thermal oxidation to form on the surface thereof an oxide 
?lm 31 having a thickness of about 0.1-2.0 pm. 

[0051] In Step 3, hydrogen ions or rare gas ions are 
implanted into the oxide ?lm 31 of the Wafer 23 in order to 
form a ?ne bubble layer (enclosed layer) 41 Which lies in 
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parallel to the surface at a position corresponding to the 
mean depth of ion implantation. The implantation tempera 
ture is preferably 25-450° C. 

[0052] In Step 4, the silicon Wafer 22 is superposed on the 
surface of the oxide ?lm 31, Which is the surface to Which 
hydrogen ions have been implanted, of the ion-implanted 
Wafer 23. When the surface of the tWo Wafers are brought 
into contact With each other at ambient temperature in a 
clean atmosphere, the Wafers are bonded to each other 
Without use of adhesive or the like. 

[0053] Subsequently, in Steps 5 to 7, the same treatment 
processes as those in Method A are performed, to thereby 
obtain an SOI Wafer Which has a thick SOI layer having 
uniform thickness Without crystal defects. 

[0054] Step 8 in this method is a step for reusing a 
delaminated Wafer. In this step, the delaminated Wafer 28 
produced as a by-product in the Step 5, Which is a step of the 
heat treatment for delamination, is reused as a silicon Wafer. 
The Wafers produced as a by-product in either Method A or 
Method B can be reused. 

[0055] The step for reusing is designed suitably depending 
on the quality of the delaminated Wafer. For example, When 
a step due to an unbonded portion and an oxide ?lm or a 
damage layer remains in the peripheral part of the delami 
nated Wafer, the reusing step includes a polishing process for 
polishing the delaminated surface. 

[0056] The heat treatment in a reducing atmosphere 
including hydrogen can also be performed to remove the 
damage layer on the surface and improve the surface rough 
ness. 

EXAMPLES 

[0057] The folloWing examples are being submitted to 
further explain the present invention. These examples are 
not intended to limit the scope of the present invention. 

Example 1 

[0058] TWo CZ silicon mirror Wafers of conductive type p 
having a resistivity of 10 Q-cm, a diameter of 150 mm and 
crystal axis of <100> Were prepared. These Wafers Were 
processed through Steps 1 to 8 of Method B shoWn in FIG. 
1 to thereby obtain SOI Wafers according to the hydrogen 
ion delamination method, Which have an SOI layer having 
a thickness of 0.5 pm, and then an epitaxial layer is groWn 
by CVD method to produce SOI Wafers Which have a thick 
SOI layer having a total thickness of 2.0 pm. 

[0059] The major process conditions for fabricating SOI 
Wafers Were as folloWs. 

[0060] a) Thickness of the oxide ?lm in Step 2: 80 
nm, 

[0061] b) Condition of hydrogen implantation in Step 
3: H+ ions, implantation energy: 67 keV, implanta 
tion dose: 8x1016/cm2; 

[0062] c) Conditions of heat treatment for delamina 
tion in Step 5: in a N2 gas atmosphere, at 500° C. for 
30 minutes; 

on mg eat treatment 0 tep : none 0063 d B d' h f S 6 
(Step 7 serves also as it); 
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[0064] e) Conditions of epitaxial groWth by CVD 
method in Step 7: H2 bake (H2 atmosphere, 1110° C., 
60 seconds), epitaxial layer deposition (SiHCl3+H2, 
1110° C., 60 seconds). 

[0065] An SOI layer having a thickness of 0.5 pm Was 
formed according to the hydrogen ion delamination method 
in Step 5, and a thick SOI layer having a total thickness of 
2.0 pm Was formed by performing epitaxial groWth of 1.5 
pm according to the CVD method in Step 7. 

[0066] Thickness uniformity and surface roughness of the 
SOI layer of the SOI Wafer just delaminated after the heat 
treatment for delamination of Step 5 Was measured. Thick 
ness Was measured by the spectral re?ectance measurement 
at several thousands points in 2 mm pitch on the surface area 
other than the area Within 10 mm from the periphery of the 
SOI Wafer, and the results Were indicated in RMS value 
(root-mean-square value). According to the results, a sigma 
(standard deviation) of the thickness of the SOI layer after 
the delamination heat treatment Was 0.6 nm, and therefore 
thickness uniformity (3 sigma) Was 11.8 nm. Surface rough 
ness Was measured by an atomic force microscope over a 
measuring area of 1 pm square, and it Was expressed in the 
RMS value (root-mean-square roughness) as about 7.6 nm. 

[0067] On the other hand, thickness distribution of the SOI 
layer after epitaxial groWth in Step 7 Was measured. Asigma 
(standard deviation) of the thickness Was 18.4 nm, and 
therefore thickness uniformity (3 sigma) Was 155.4 nm. 
From the results, it is apparent that thickness uniformity Was 
loWered little by the epitaxial groWth, but Was still quite 
excellent compared With the value, 10.3 pm, of the Wafer 
fabricated by a general Wafer bonding method. Surface 
roughness Was Rms value of about 0.29 nm and quite 
excellent. 

[0068] The SOI Wafer Was divided into four pieces after 
the epitaxial groWth, and a defect density in the depth 
direction of the SOI layer Was measured. The four pieces of 
the Wafer Were etched With KOH aqueous solution at a 
etching removal of 1.5, 1.0, 0.5, 0 pm from the surface. The 
pieces Were then subjected to the four step Secco etching 
method disclosed in H. Gassel et al. (J. Electrochem. Soc., 
140, pp1713, 1993), and observed With a microscope to 
count a density of pits existing on the surface. 

[0069] The defect density Was 102/cm2 or less at any 
depth, Which Was equal to or less than that of a general bulk 
Wafer, and Was quite excellent. 

Example 2 

[0070] An SOI Wafer having a total thickness of 7.0 pm 
Was fabricated in the same manner as Example 1 except that 
thickness achieved by epitaxial groWth Was 6.5 pm and an 
epitaxial layer Was deposited Without H2 bake (the heat 
treatment in approximately 100% hydrogen atmosphere). 
Surface roughness expressed in the RMS value Was quite 
excellent as about 0.33 nm. 

[0071] The SOI Wafer Was divided into four pieces. One of 
them Was subjected to a general preferential etching (Secco 
etching) at an etching removal of 1 pm, and observed With 
a microscope to measure the defect density on the surface. 
No defect such as stacking fault Was observed. 

[0072] The other three of them Were evaluated as for the 
defect density in the depth direction of the SOI layer in the 
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same manner as Example 1 except that the etching removal 
With an aqueous solution of KOH Was 5.0, 6.0 or 6.5 pm 
from the surface of each piece. 

[0073] As for the tWo of them in Which the etching 
removal Was 5.0, 6.0 pm respectively, the defect density Was 
102/cm2 or less, as Well as Example 1. As for the Wafer in 
Which the etching removal Was 6.5 pm (etching to a position 
at Which epitaxial layer had began to groW), the defect 
density Was 7><103/cm2. The results shoWed that the SOI 
layer under the epitaxial layer still included a damage that 
Was generated When hydrogen ion Was implanted. The 
damage layer can be used as a gettering site for removing 
impurity such as heavy metals from the device active layer. 

[0074] The present invention is not limited to the above 
described embodiment. The above-described embodiment is 
a mere example, and those having substantially the same 
structure as that described in the appended claims and 
providing the similar action and effects are all included in 
the scope of the present invention. 

What is claimed is: 
1. Amethod of fabricating an $01 Wafer Wherein an oxide 

?lm is formed on at least one of tWo single crystal silicon 
Wafers; hydrogen ions or rare gas ions are implanted into the 
upper surface of one of the tWo silicon Wafers in order to 
form an ion implanted layer; the ion-implanted surface is 
brought into close contact With the surface of the other 
silicon Wafer via the oxide ?lm; heat treatment is performed 
to separate a thin ?lm from the silicon Wafer With using the 
ion implanted layer as a delaminating plane to fabricate the 
SOI Wafer having an $01 layer; and then an epitaxial layer 
is groWn on the SOI layer to form a thick S01. 

2. The method of fabricating an $01 Wafer according to 
claim 1 Wherein the SOI Wafer before the groWth of the 
epitaxial layer is subjected to a heat treatment in a reducing 
atmosphere including hydrogen or in an atmosphere includ 
ing hydrogen chloride gas. 

3. The method of fabricating an $01 Wafer according to 
claim 1 Wherein the thickness of the SOI layer of the SOI 
Wafer before groWth of the epitaxial layer is 0.2 pm or more. 

4. The method of fabricating an $01 Wafer according to 
claim 2 Wherein the thickness of the SOI layer of the SOI 
Wafer before groWth of the epitaxial layer is 0.2 pm or more. 
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5. The method of fabricating an $01 Wafer according to 
claim 1 Wherein the thickness of the thick SOI layer after the 
epitaxial groWth is 2 pm or more. 

6. The method of fabricating an $01 Wafer according to 
claim 2 Wherein the thickness of the thick SOI layer after the 
epitaxial groWth is 2 pm or more. 

7. The method of fabricating an $01 Wafer according to 
claim 3 Wherein the thickness of the thick SOI layer after the 
epitaxial groWth is 2 pm or more. 

8. An SOI Wafer fabricated by the method according to 
claim 1. 

9. An SOI Wafer fabricated by the method according to 
claim 2. 

10. An SOI Wafer fabricated by the method according to 
claim 3. 

11. An SOI Wafer fabricated by the method according to 
claim 4. 

12. An SOI Wafer fabricated by the method according to 
claim 5. 

13. An SOI Wafer fabricated by the method according to 
claim 6. 

14. An SOI Wafer fabricated by the method according to 
claim 7. 

15. Amethod for reusing a delaminated Wafer produced as 
a by-product in the method according to claim 1 as a silicon 
Wafer after reprocessing it. 

16. Amethod for reusing a delaminated Wafer produced as 
a by-product in the method according to claim 2 as a silicon 
Wafer after reprocessing it. 

17. Amethod for reusing a delaminated Wafer produced as 
a by-product in the method according to claim 3 as a silicon 
Wafer after reprocessing it. 

18. Amethod for reusing a delaminated Wafer produced as 
a by-product in the method according to claim 5 as a silicon 
Wafer after reprocessing it. 

19. A thick layer 501 Wafer fabricated by groWing an 
epitaxial layer on an $01 layer Wherein a damage layer is 
present in the SOI layer under the epitaxial layer. 


