SPECI FI CATI ON  MANUFACTURI NG METHOD OF SO WAFER AND
SO WAFER MANUFACTURED BY THI S METHOD Technical Field
[0001] The present invention relates to a nmethod of
renovi ng a damaged | ayer remaining on an SO |ayer
after delam nation and inproving a flatness (a

di fference between a maxi numthi ckness and a m ni num

t hi ckness) and in-plane fil.mthickness distribution
after polishing the §8ﬁq¥%i§A$¢§§n SO (Silicon On
I nsul ator) wafer manufacturing nethod by ion

i npl ant ati on del am nati on net hod. Background Art
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manuf acturing nethod of an SO wafer. This nmethod is a

t echnol ogy of forming an oxide filmon at |east one of

two,silican wafers, inplanting an hydrogen ion or a
Te?%?écags%FGH' rom an upper surface of one silicon

O@@; r to forma mcro bubble |ayer (an ion-inplanted
[ _ ry - 1 in the wafer, then bringing the
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removing a damaged layer remaining on an SOI layer
after delamination and improving a flatness (a
difference between a maximum thickness and a minimum
thickness) and in-plane film thickness distribution
after polishing the S80I layer in an SOI (Silicon On
Insulator) wafer manufacturing method by ion

implantation delamination method.

Background Art
[0002]

A technology which is a so-called ion implantation
delamination method (a smart cut method) for
delaminating an ion-implanted wafer after bonding to
manufacture an SOI wafer is disclosed as a
manufacturing method of an SOI wafer. This method is a
technology of forming an oxide film on at least one of
two silicon wafers, implanting an hydrogén ion or a
rare gas ion from an upper surface of one silicon wafer

to form a micro bubble layer (an ion-implanted layer)



oxide film subsequently perform ng a heat treatnent
(a delam nation heat treatnent) to del am nate one of
the wafers in the formof a thin filmwth the mcro
bubbl e |ayer being determ ned as a cl eavage pl ane,
and further conducting a heat treatnent (a bonding
heat treatnent) in sone cases to firmy bond t he
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According to this methoed, the cleavage plane (a
delaminated plane) is an excellent mirror surface, and
the 501 wafer having high uniformity of a film
thickness of an SOI layer is relatively easily obtained.
However, when fabricating the SOI wafer by the ion
implantation delamination method, a damaged layer is
present on an SOI wafer surface after delamination due
to ion implantation, surface roughness is higher than
that of a mirror surface of a regular silicon wafer,
and unevenness occurs in a film thickness distribution
of the SOI layer. Therefore, in the ion implantation
delamination method, such a damaged layer or surface
roughness must be removed.
[0004]

In order to remove this damaged layer and others,

mirror polishing called touch polishing with a very



at a final step after the bonding heat treatnent.
However, when the SO |ayer is subjected to polishing
whi ch is machining, since a renoval stock in polishing
is not uniform there arises a problemthat film

thi ckness uniformty of the SO |ayer achieved by

hydr ogen ion i npl antation and delanination is

degr aded.
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atne of an SO wafer and filmthickness
{ng5ﬁorn1ty of the SO |ayer are degraded. Disclosure
0 he I nvention [0007] 3 Thus, the present

| NVERELON JWa% AGSONPE | 8BRGVIiIRg the damaged layer by
conducting so-called sacrificial oxidation, in which a
heat treatment in an oxidizing atmosphere with respect
to an SOI wafer after delamination is performed to form
an oxide film on the SOI layer and them the oxide film
is removed, has been proposed. This method can remove
. the damaged layer without carrying out polishing as
machining. ’
[0006]

However, since performing this sacrificial
oxidation alone cannot sufficiently improve surface
roughness of an SOI layer surface, touch polishing as
mechanical polishing is eventually reguired to improve
surface roughness, and again there occurs a problem
that a flatness of an SOI wafer and film thickness

uniformity of the SOI layer are degraded.

Disclosure of the Invention

[0007]



vi ew of the above-explained problem and it is an

obj ect of the present invention to provide, in an ion
i npl ant ati on del am nati on nethod, a nethod of
manufacturing a high-quality SO wafer which can
renove a damaged | ayer and surface roughness
renaining on an SO |ayer surface after del am nati on
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To achieve this object, according to the present
invention, there is pfovided a manufacturing method of
an SOI wafer by an ion implantation delamination method,
comprising at least: forming an oxide film on a surface
of at least one of a base wafer serving as a support
substrate and a bond wafer functioning as an SOI layer;
implanting at least one of a hydrogen iton and a rare
gas ion from a surface of the bond wafer to form an- ion
implanted layer; subsequently bringing the bond wafer
into close contact with the base wafer via the oxide
film; performing a heat treatment to cause delamination
in the ion implanted layer sd that the SOI layer is
formed; then conducting a heat treatment in an

oxidizing atmosphere to form an oxide film on the

surface of the SOI layer; subsequently removing the.



oxide filmby etching; then cleaning the surface of
the SO |ayer by using ozone water; and polishing the
surface of the SO |ayer. [0009] As explained above,
according to the method of manufacturing the SO
wafer by the ion inplantation delam nation nethod,
when the surface of the SO layer is cleaned by using
ozone matgr bef ore the_step

ac

| ayer i
oxfaserilf Brc et g meRrirrleeiid T 9% phath of the
i i de f.il the S |
SOB oL R ERFEY Cothish o S B RTa: ST L ot aee
wh i | i .g., SC-2 cl i i i ed
supbeer; pE S g o ey SRt o hat e

@ﬁgfsite effect of spreading abrasive grains on the
(0 fre polished surface at the tine of polishing, the

OIS HF G e BE AT, SCF G o1 ol 1 g ol Gt er
mafARE PRIy, TT00K0] AECENEY (T, YA NP LRt
ae| SpbBRELTe T gher” VAR RS TSR G o
R e R e e e R e

o R SREPSIIRRGE 18vhReohdat nl o i goicamserature
distribution of a native oxide film on the SOI layer
surface before polishing is degraded as compared with
an example where acid cleaning (e.g., 8C-2 cleaning) 1is
carried out like a conventional technology, but this
has the opposite effect of spreading abrasive grains on
the entire polished surface at the time of polishing,
the film thickness distribution and the flatness after
polishing are improved, and the high-quality SOI wafer:
can be efficiently obtained, thereby enhancing
productivity.

[0010]

At this time, a heat treatment to increase bonding
strength may be carried out at a temperature higher
than that in the delamination heat treatment after the
delamination heat treatment.

As explained above, when the heat treatment is

carried out with respect to the bonded wafer at a

temperature higher than that in the delamination heat



- 5 treatnent after the del am nation heat treatnent,
the bonding strength of the SO |ayer (a bond wafer)
and a support substrate (a base wafer) can be
increased. O course, a delam nation heat treatnent
tenperature may be set to a higher tenperature so
that this heat treatnent can also function as a
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When the removal of the oxide film by the etching
is performed by using the aqueous solution containing
the hydrogen fluoride in this manner, the oxide film
alone can be etched, and the damaged layer remaining on
the surféce of the SOI layer can be readily removed by
sacrificial oxidation.

[0012]

Furthermore, 1t 1is desirable that an ozone
concentration in the ozone water is 3 ppm or more and
10 ppm or less.

When the ozone concentraticn in the ozone water is
3 ppm or more and 10 ppm or less in this manner,
cleaning using this ozone water enables appropriately
to degrade the film thickness distribution of the
native oxide film on the surface of the S01 layer as

compared with the conventiocnal acid cleaning, and

subsequent polishing enables to obtain the SOI layer



subsequent polishing enables to obtain the SO [|ayer 6
having the uniformfilmthickness distribution.

- [0013] Moreover, it is desirable that the polishing is
carried out by touch polishing. Wen the polishing is
carried out by touch polishing, the wafer can be
subjected to ' mrror polishing wth a very snal
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thereby obtaining the high-quality SOI wafer.
[0014]

The SOI wafer manufactured by the above-explained
S0I wafer manufacturing method has a high flatness and
a high quality with a uniformed in-plane film thickness.
[0015]

Like the present invention, according to the method
of manufacturing an SOI wafer by the ion implantation
delamination method, when bonding is carried out
through the oxide film and delamination is performed in
the ion implanted layer to form the oxide film on the
surface of the SOI layer and the oxide film is removed
by etching and then the surface of the SOI layer is
cleaned by using the ozone water and thereafter is
polished, a damaged layer and surface roughness
remaining dn the SOI layer surface after delamination
can be removed while maintaining film thickness

uniformity of the SOI layer, and the high-quality SOI



can be renoved while maintaining filmthickness
uniformty of the SO |ayer,, and the high-quality SO
- 7 wafer can be obtained without degrading the film
thi ckness uniformty even though the surface of the
SO layer is polished in particular. Further,
therefore, a yield and productivity in wafer
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of manufacturing an SO wafer by an ion inplantation
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BrhBY¥eRLIAlnMEoRT 88€Rhal MM RRs W | | be expl ai ned
mai nl y by an exanple where two silicon wafers are
[obepgged. First, in the ion inplantation delani nation

met hod depicted in FIG 1, at a step (a), two silicon
M rgo- surfiacey schematic process drawing showing an

example of manufacturing steps in a method of
manufacturing an SOI wafer by an ion implantation

delamination method.

Best Mode for Carrying out thé Invention
[0017] |

Although an embodiment according to the present
invention will now be explained hereinafter, the
present invention is not restricted thereto.

Here, FIG. 1 is a schematic process drawing showing
an example of manufacturing steps in a method Qf
manufacturing an SOI wafer by an lon implantation
delamination method according to the present invention.

The present invention will be explained mainly by
an example where two silicon wafers are bonded. First,
in the ion implantation delamination method depicted in
FIG. 1, at a step {a), two silicon mirror-surface

wafers are prepared, and a base wafer 1 serving as a



waf ers are prepared, and a base wafer 1 serving as a

- 8 support substrate and a bond wafer 2 functioning
as an SO |ayer neeting device specifications are
prepared. [0018] Then, at a step (b), at |east one of
the wafers, e.g., the bond wafer 2 is subjected to
thermal oxidation or the like to forman oxide film3
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[0020] Subsequently, a step (e) is a delam nation

heaf+r 5 step (c), at least one of a hydrogen ion and a
rare gas ion, e.g., the hydrogen ion in this example is
implanted into one side of the bond wafer 2 having the
oxide film formed thereon to form an ion implanted
layer 4 which is in parallel with the surface in an
average penetration depth of the ion.

[0019]

A step (d) is a step of superimposing the base
wafer 1 to be appressed against the hydrogen ion
implanted surface of the bond wafer 2 having the
hydrogen ion implanted therein via the oxide film,
bringing the surfaces of the two wafers into contact
with each other in a clean atmosphere at a room
temperature enables to bond the wafers without using,
e.g., an adhesive.

[0020]

Subsequently, a step {(e) is a delamination heat

treatment step of conducting delamination with the ion

implanted layer 4 being determined as a boundary to



treatment step of conducting delam nation with the ion
i nplanted | ayer 4 being determ ned as a boundary to -
9 separate the wafers into a del am nated wafer 5 and
an SO wafer 6 (an SO layer 7 + the buried oxide
film3 + the base wafer 1). Wen the heat treatnent
is performed at a tenperature of approxi mately 500C
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~mnutes to two hours. In this case, th
sufelamination heat treatment is

[0021]

After the delamination step, a bonding heat
treatment step is carried out at a step (f). ‘At this
step, since a bonding strength of the wafers appressed
against each other in the close contact step and the
delamination heat treatment step at the steps (d) and
(e} is too weak to be used in a device process as it 1is,
a high-temperature heat tréatment is carried out with
respect to the S0I wafer 6 as a bonding heat treatment
_to provide sufficient bonding strength. It is
preferable to carry out this heat treatment in, e.qg.,
an inert gas atmosphere at 1000 to 1300°C in the range
of 30 minutes to two hours.

In this case, the delamination heat treatment is
performed at a high temperature, e.g., 800°C or more so
that this heat treatment also serves as the bonding

heat treatment, and the bonding heat treatment which 1is
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performed at a high tenperature, e.g., 800C or nore so
that this heat treatnent al so serves as the bonding
heat treatnment, and the bondi ng heat treatnent which
is - 10 soIer performed may be omtted. [0022]
Moreover, at a step (g), a heat treatnent in an
oxidizing at nosphere is first conducted to form an

xi de fiI 9 0 the r. #, thereby taking the
so B oRaTIRFAE 1Y SeherSERaS i | m . Addit i onall'y.
[0@5 2 step (h), the oxide film9 formed on the SO

ayer 7 is renoved. This renoval of the oxide film9
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power of the ozone, and the netal inpurity
with an aqueous solution containing a hydrogen fluoride.
When a hydrofluoric acid treatment is carried out in
this manner, the oxide film 9 alone is removed by
etching, and the S80I wafer 6 from which the damaged
layer is removed by sacrificial oxidation can be
obtained. Further, such a hydrofluoric acid treatment
with respect to the wafer is easy and also has an
advantage of a low cost.
[0023]

Furthérmore, at a step (1), cleaning using ozone
water 1s carried out. When ozone water cleaning 1is
added after the hydrofluoric acid treatment, removal of
a metal impurity is further promoted by a strong
oxidizing power of the ozone, and the metal impurity
can be prevented from again adhering to the wafer oﬁter
surface. That is, since the ozone water demonstirates

an oxidation-reduction potential higher than that of a

hydrogen peroxide, it can be considered that the ozone
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can be prevented from again adhering to the wafer
outer surface. That is, since the ozone water ,
denonstrates an oxidation-reduction potential higher
than that of a hydrogen peroxide, it can be

consi dered that the ozone - 11 water has the higher
oxi di zi ng power and strongly ionizes an inpurity,
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an ozone water concentration’n this tine to be
th€eclnes3 PRBtFiF®EEon of the SOI layer after_touch
polishing. Although cleaning the S0I layer so as not
to degrade the flatness as much as possible is a common
practice in the conventional example, 1t was revealed
that the polishing agent spreads when the native oxide
film on the surface has appropriate roughness in case
of performing subsequent polishing, thereby assuring
the flatness and film thickness uniformity of the
surface of the SOOI layer after polishing.
[0024]

Additionally, it is preferable for an ozone water
concentration in this time to be, e.g., 3 ppm or more
and 10 ppm or less. When the ozone water concentration
is 10 ppm or less, the surface roughness of the native
oxide film on the SOI layer before polishing can be

appropriately degraded, and the film thickness

distribution of the native oxide film of the S0I layer

_12_



and 10 ppmor l|ess. \Wen the ozone water concentration
is 10 ppmor |less, the surface roughness of the native
oxide filmon the SO |ayer before polishing can be
appropriately degraded, and the filmthickness

di stribution of the native oxide filmof the SO |[ayer
- 12 surface can becone uneven. Wien the film
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the above-explained effect is also decreased.
[0025]

According to such an SOI wafer manufacturing method
of the present invention, the high-quality SOI wafer
having a more excellent SOI layer film thickness
distribution can be efficiently produced.

[0026]
(Example 1)

The steps were carried out as depicted in FIG. 1 to
obtain 16 SOI wafers each having a diameter of 300 mm.
At this time, a hydrofluoric acid treatment was
performed at 22°C for 60 seconds, and ozone cleaning was
conducted with a concentration of 10 ppm for 60 seconds.
 Measuring a thickness of a native oxide film on an SOI
layer surface of each wafer at 9 positions within the
plane after ozone cleaning, a P-V value (a difference
between a maximum value and a minimum value) of the

film thickness of the native oxide f£ilm was 0.1441 nm,
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conducted wth a concentration of 10 ppmfor 60
seconds. Measuring a thickness of a native oxide film
on an SO |ayer surface of each wafer at 9 positions
within the plane after ozone cleaning, a P-V value (a
difference between a maxi nrum value and a m ni num
value) of the filmthickness of the native oxide film

and%? Qeapth v i i8R Pk PR o Y1 81 08B INA] then,
to&&ﬂcgoa thf[gﬁh Qe%& %ﬁ.vgﬁ@c%eéfegb hey thes

Sarface o | ayer, en a thickness of the SO

peff%fﬁ al A d@@bfhtb§ ?e'gﬂfTaﬁgséfaEﬁ%t§Uﬂﬂmé¥br,

perlp ery each wa was mneasured at

th@ﬁpaoghﬁlﬁ{é’ds 4008 PRSI 5ANS.4 ol éﬂeéaﬁém%' W ith Ry 3

val ue ference bet wee maxi num val ue and a

mmn%P' %@s\/af:{ ces ofréﬁeaﬁqod@‘ﬁrpefi Rethi enesses wifer

was 5.81 nm and a andard devi ati on

t
wa#’ %ng§g%om5 t ék?g&ﬁ@#ﬁhﬂgg§%%® gggFgﬂﬁfqP%%lvalue

av%’in?g v%tﬁﬂgaéfj payeiafilas d@h@tdﬁﬁf@freﬁge Htvekess
| ayer film thickness 0.68 2 6.9 0.89 3
mafiful ¥hlue and a minimum value) of the SOI layer
film thicknesses of the 16 wafers was 5.81 nm, and a

standard deviation of the SOI layer film thickness

itself was 0.80. Table 1 shows this result.

[00271]

[Table 1]
P-V wvalue of S0I Standard
layer film deviation of SOI
thickness {nm) layer film

thickness

1 5.9 0.68

2 6.9 0.89

3 7.7 0.94

4 3.9 0.46

5 6.2 1.08

6 5.3 0.74

7 6.4 0.87

8 5.5 0.69

9 4.6 0.77

110 6.8 0.75

11 6.5 0.84

12 4.9 0.85

13 5.5 0.83

14 6.0 0.92

15 4.8 0.76

16 6.1 0.71

Average value 5.81 0.80

[0028]
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4 3.9 0.46 56.21.08 65.30.74 7 6.40.87 85.5
0.69 9 4.6 0.77 10 6.8 0.75 11 6.5 0.84 12 4.9
0.85 13 5.5 0.83 14 6.0 0.92 15 4.8 0.76 16 6.1
0.71 Average value 5.81 0.80 [0028] - 14
(Conparative Exanple 1) Then, as a conparative

exanpl e, SC-2 cleaning was carried out at the step

cg#%agge ozone Hg%éi illike a conventional exanple in

ceof eanlng, t hereby obtaining 10

SG THBLer S5 e%“?:é}(@#éﬂg%ﬁvg' le Ofs@ Eﬂéaﬁ‘ﬁn?hiv\%s

tlme condition ydro acl treat nen

caiﬂfisdt% S A sg{éé?or&is &ae&r@n 5652 ql ganidig

was ~per orne econds.  Measuring a

coﬂ@ég%ﬁg %éV? hde.d idmon-A/8 §§ker|%%%én1ng,

surface a ter |ng like Exanple 1, a

th¥ALHG WRs 00154 D sBTstandard devih ahhonnyes %1%9£Jter

of 300 mm. At this time, conditions of a hydrofluoric
acid treatment were the same as those in Example, and
SC-2 cleaning was performed at 80°C for 180 seconds.
Measuring a thickness of a native oxide film on an SOI
layer surface after SC-2 cleaning like Example 1, a P-V
value was 0.0154 nm, a standard deviation was 0.0047,
and they were better values than those in Examples
(including the following Examples 2 and 3 explained
below). Subsequently, when touch polishing with a
removal stock of 30 nm was performed with respect to
the surface of the SOI layer and then an SOI layer film
thickness was measured like Example 1, an average value
of P~V values of the S0I layer film thicknesses of the
10 wafers was 8.23 nm, a standard deviation of the SOI
layer film thickness itself was 1.12, and it was
confirmed that these values were worse than those in

Examples 1 to 3.
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and they were better values than those in Exanples
(including the foll owm ng Exanples 2 and 3 expl ai ned
bel ow). Subsequently, when touch polishing with a
removal stock of 30 nmwas perforned with respect to
the surface of the SO |ayer and then an SO | ayer
film thickness was neasured |ike Exanple 1, an
[Oﬁﬁgiage value of P-V values of the SO layer film
knesses of the 10 wafers was 8.23 nm a standard
ErqgiiaEion of the SO layer filmthickness itself was
nd it was confirned that these values were

\[N_Orfgf tgi’mpt Cosel imvE&ambe%flgmdSl Stéﬁdal[r@O29]

abl e -V va t andar

devi ati on of SO uf%chness ( | ayer ?flgtl@rﬂ é)fness%I
Loy 10°01%% aos [HaSRAEE3, (R, &Y sl gub
1.03 69.2.113]17 79105 89'%1 lcain@5'$199

1 7.1 1.01

2 8.4 1.11

3 9.2 1.23

4 8.3 1.12

5 7.2 1.03

6 9.2 1.13

7 7.9 1.05

8 8.3 1.20

9 9.3 1.22

10 7.4 1.12

Average value 8.23 1,12

[0030]

(Examples 2 and 3)

The same steps as those in Example'l were carried
out with respect to 10 wafers except that an ozone
concentration in ozone water was set to 15 ppm (Example
2) or 20 ppm (Example 3) at the ozone cleaning step.
At this time, a P-V value of a native oxide film
thickness on an SOI layer surface of each wafer after
ozone cleaning was 0.1693 nm or 0.1885 nm, a standard
deviation was 0.0627 or 0.0734, and these values were
higher than those of Example 1 and Comparative Example
1 after ozone cleaning. Furthermore, after touch
polishing with respect to the surface of the SOI layer,
a P-V value of an SOI layer film thickness was 6.21 nm
or 6.83 nm, a standard deviation of the SOI layer film

thickness itself was 0.86 or 0.93, and these values
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10 7.4 1.12 Average value 8.23 1.12 [0030] (Exanples
2 and 3) The sane steps as those in Exanple 1 were
carried out with respect to 10 wafers except that an
ozone concentration in ozone water was set to 15 ppm
(Exanple 2) or 20 ppm (Exanple 3) at the ozone
cleaning step. At this tine, a P-V value of a native

. R AN
0. ul

e o GRS SR e © Oty By8Eafandne

o TSSELANE I 1S D1 51 oo Acongazacive

EXth upface of the SO |ayer, a P-V value of an SO
?%@ "l mthickness was 6.21 nm or 6.83 nm a

[Oﬁ%fgdard deviation of the SO layer film thickness
I f was 0.86 or 0.93, and these values - 16 were

h
o 120 LRt o ok B htenc i o
re%@if&?eﬁaWd1 tfbf@&oﬂﬁ%“éﬁbéﬁiﬁ@ﬁttha@hgbﬁﬁﬁdﬂim@mt

31] Is to be noted that the present
is eﬁ%ggt LAN by f&ﬁ&f h%?e%ﬁa‘?néi@ fBLeHORG a

iment. T e enbodlnen is just an exanple, and
st AM¥EE¥aMBhS Mhiphi A8syaequal to a technical concept
described in claims of the present invention and

demonstrates the same functions and effects is included

in a technical scope of the present invention.
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structure substantially equal to a technical concept
described in clains of the present invention and
denonstrates the same functions and effects is
included in a technical scope of the present
invention. 17 CLAIMS 1. A manufacturing nethod of an
SO wafer by an ion inplantation delam nation nethod,
conprising at |east: fqgﬂkiﬁsan oxide filmon a
surface of at |east one base wafer serving as a
support substrate and a bond wafer functioning as an
| ayer; inplanting at | east one of a hydrogen ion

SA
i. f f f
1. 209 SRR OB A e aR ool LI Pong, v o6
.t d f in | i the b far.
P RSN LR Py enate N
coffRG S STIR Lmratne Lo e amiget gt ot s0d o o

e

"ayer; ~sSubsequently

wafs?ﬁﬁofhﬁgtgamgfas%% FL ”segy% hiNg; 1 oﬁgﬁn&%%lgf;@tg%déarbec

rface o | ayer usi ng oz

ondOLEShi ﬁgdy&g;effrlgtrjgcgrge%ﬁaa%h%&%mﬂ#ﬁe{onzfrﬁﬁe a surface

ranuf actari n er according to

of g#ﬁé %éﬁd%ff%m_% hegimt LeALMRN: 491 AACERAIE ydondi ng

rength is carried out at a tenperature highér than

su%§?guéﬂtﬁ?eﬁ¥ﬂ 'ﬁgtfﬁg Bedlq tread Fenhtaf tebstdheontact
el dam natiron hedat trteatnent.

with the base wafer via the oxide film; performing a
heat treatment to cause delamination in the ion
implanted layer so that the SOI layer is formed; then
conducting a heat treatment in an oxidizing atmosphere
to form an oxide film on the surface of the SOI layer;
subsequently removing the oxide film by etching; then

cleaning the surface of the SOI layer by using ozone

water; and polishing the surface of the SOI layer.

2. The manufacturing method of an SOI wafer according
to claim 1, wherein a heat treatment to increase
bonding strength is carried out at a temperature higher
than that in the delamination heat treatment after the

delamination heat treatment.

3. The manufacturing method of an SOI wafer according

to claim 1 or 2, wherein the removal of the oxide film
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3. The. manufacturing nmethod of an SO wafer according
toclaiml or 2, wherein the renoval of the oxide film
- 18 by the etching is perfornmed by using an aqueous
solution containing a hydrogen fluoride. 4. The

manuf acturi ng nethod of an SO wafer according to any
one of claims 1 to 3, wherein an ozone concentration

by E@éhfg%oﬁfg W HekfornRl hYl Winnfy A ogfleBRB O
wh i h
SO%BE?@H|% ﬁ?§l§§3§?€3 dfggyntouéh pé#lshlﬁgelg tAﬁ

SO wafer manufactured by the manufacturing nethod
according to any one of clainms 1 to 5. 19

4. The manufacturing method of an SOI wafer according
to any one of claims 1 to 3, wherein an ozone
concentration in the ozone water is 3 ppm or more and

10 ppm or less.
5. The manufacturing method of an SOI wafer according
to any one of claims 1 to 4, wherein the polishing is

carried out by touch polishing.

6. An SOI wafer manufactured by the manufacturing

method according to any one of claims 1 to 5.
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