DESCRI PTI ON

TI TLE OF I NVENTI ON: METHOD FOR MANUFACTURI NG SO WAFER

TECHNI CAL FI ELD
[ 0001]

The present invention relates to a nethod for
manuf acturing an SO wafer.

BACKGROUND ART
[ 0002]

SO wafers, in particular those called FDSO
(fully depleted silicon-on-insulator) wafers, are
required to have extrenely high uniformty of film
t hi ckness of an SO layer (SO filmthickness).

[ 0003]

Conventionally, as one nethod for thinning an SO
wafer, the met hod has been perfornmed in which SO wafer
is subjected to heat treatnment in a batch heat treatnment
furnace to change Si on the surface of the SO | ayer
into an oxide film by oxidation and then the oxide film
I's removed. |In order to precisely reduce the SO film
t hickness to an intended value in this nmethod, it is
required to accurately control the thickness of the
oxide filmto a target value. However, it is very
difficult to accurately control the thickness of an
actual oxide film which is grown by heat treatnent,
because the oxidation rate varies with fluctuations in
at nospheric pressure during oxidation. Thus, the
foll ow ng nethod has been enpl oyed when performng film
t hinni ng by oxidation: filmthinning by oxidation is
perfornmed such that the SO filmthickness after the
filmthinning is slightly (about 3 nm thicker than an



i ntended val ue, and then, separately, an etching period
is controlled so that the intended value is achieved by
filmthinning by etching. As disclosed in Patent
Docunment 1, this two-step filmthinning method has been
perfornmed such that the oxide filmafter the oxidation
is removed and then the SO filmthickness is neasured
to set a renoval amount in the subsequent etching step
based on the measured val ue.

[ 0004]

There is al so proposed a nethod to shorten the
steps in the above two-step filmthinning process
I ncl udi ng oxi dation and etching; the nmethod measures the
SO filmthickness with the oxide filmremining after
t he oxi dation and, based on the neasured val ue of the
SO filmthickness, perforns oxide filmrenmoval, etching,
and cl eaning steps in the same batch cl eani ng process.
Pat ent Docunent 2 proposes etching with an SC1 sol ution
as an etchant for use in this method.

[ 0005]

Pat ent Docunent 3 proposes a nethod to inprove
uniformty of the SO filmthickness in the follow ng
manner; during etching of an SO wafer after oxidation,
t he nmethod adjusts the filmthickness to be slightly
thicker than a target filmthickness by batch cl eaning,
and then in order to adjust variations in the SO film
thickness within the batch, the nethod further perforns
final adjustnment of the filmthickness to the target
val ue by neans of single wafer SCl etching or the |ike,
based on an etching renoval anount for each wafer. FIG
5 shows a sinplified flowhart of a conventional nethod
corresponding to the method di sclosed in Patent Docunment
3. This nethod can inprove the uniformty of the SO

filmthickness by reducing a peak to valley (PV) val ue



of the SO filmthickness variations, which, for exanple,
occur within a batch (twenty five wafers) as shown in
FIG 6. However, although the SO filmthickness

adj ust ment using a single wafer cleaning device can
correct the SO filmthickness variations within the
batch, it cannot provide a |arge etching renoval anpunt
because in-plane variations will increase depending on
the renoval anmount, which is due to facts such as that
the tenperature of a chemical liquid is relatively high
at a chemcal |iquid application section and that the
centrifugal force created by rotation of a wafer hol ding
section causes the flow velocity of the chemcal |iquid
to be faster around the periphery of the wafer. Thus,
for such a nethod, Patent Docunment 3 proposes a nethod
of controlling an in-batch average of the SO film

t hickness after the batch cleaning to be a val ue between
the target value and the target value + 0.5 nmin order
to mnimze the deterioration of the filmthickness
uniformty caused by the single wafer cleaning machine.

[ 0006]

Meanwhi | e, Patent Docunent 4 discloses thinning
the SO filmusing ozone water and HF during final
adjustnment of the SO filmthickness. The flowchart
shown in FIG 5 also corresponds to the nmethod discl osed
i n Patent Docunment 4. The etching in this method is one
in which a surface oxide filmformed by ozone water is
removed with HF, so that the etching renoval anmount is
controll ed by the thickness of the surface oxide film
formed by ozone water. However, the growh rate of the
surface oxide filmformed by ozone water depends on the
t hi ckness of the surface oxide film when the surface
oxide filmis thin, the oxidation rate is high, and when,

for exanple, the surface oxide filmexceeds 1 nm as



shown in FIG 7, the oxidation rate beconmes extrenely
| ow and al nost no growth occurs. As such, the Si
etching is saturated at about 0.5 nm (FIG 8).

[ 0007]

Therefore, etching of about 0.5 nmor nore by
treatment with ozone water and HF, though it provides
hi gh in-plane uniformty of the etching renoval anount,
takes too nmuch tinme. Thus, the treatnment with ozone
wat er and HF needs to be repeated. The filmthickness
that can be etched by this repetition corresponds to the
t hi ckness of the oxide film saturated by ozone water,
whi ch means that the etching is perforned in units of
this thickness (equivalent to 0.5 nm Si thickness).

Al so, even when etching in an anpbunt at or below the
saturation of the thickness of the surface oxide film
formed by ozone water (about 0.5 nmor less) is
performed for final filmthickness adjustment, it is
difficult to precisely control the etching renoval
anmount because imrersion-time dependent changes in the
t hi ckness of the surface oxide filmformed by ozone

water will be |arge.
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The present invention has been nade to solve the
above problens. An object of the present invention is
to provide a nethod for manufacturing an SO wafer that
all ows for both controlling the etching renoval anmount
and achi eving excellent in-plane uniformty of the SO
filmthickness in adjusting the SO filmthickness of
the SO wafer.

SOLUTI ON TO PROBLEM
[ 0010]

To achieve the object, the present invention
provides a nmethod for manufacturing an SO wafer
conprising a step of perform ng an adjustnment to a film
t hi ckness of an SO |ayer of the SO wafer by wet
et chi ng,

wherein in the step of perform ng the adjustnent
to the filmthickness of the SO | ayer:

a first etching step of etching a surface of
the SO |ayer using an SCl solution; and

a second etching step of etching the surface
of the SO |ayer by bringing the SO |ayer into contact
with ozone water to forman oxide filmon the surface of
the SO |ayer and then bringing the formed oxide film
into contact with an HF-contai ni ng aqueous sol ution to
renove the oxide film
are perfornmed in conbination, and

the etchings in the first etching step and the
second etching step are perfornmed such that a renova
ampunt of the SO |ayer in the first etching step is
smal | er than a renmoval anmpunt of the SO |ayer in the
second etching step
[0011]

As descri bed above, the inventive nethod for



manuf acturing an SO wafer perforns a first etching step
where an SCl1 solution is used and a second etching step
where an oxide filmis formed by using ozone water and
the oxide filmis renoved by using an HF-containi ng
aqueous solution, wherein the first and second etching
steps are perfornmed in conbination during the step of
perform ng an adjustnment to the filmthickness of the
SO layer. Additionally, the first and second etching
steps are performed such that a renoval anount of the
SO layer in the first etching step is smaller than that
in the second etching step. This feature allows for
precisely controlling any etching renoval anount while

i nhibiting deterioration of the in-plane filmthickness
uniformty. |In other words, the inventive method for
manuf acturing an SO wafer allows for both controlling

t he etching renoval anount and achieving excellent in-
pl ane uniformty of the SO filmthickness in adjusting
the SO filmthickness of the SO wafer.

[ 0012]

The renmoval amount of the SO |ayer in the first
etching step is preferably 0.5 nm or |ess.

Wth this feature, nore excellent in-plane
uniformty of the SO filmthickness can be achieved.

[ 0013]

The second etching step can be repeated a
plurality of tines.

Wth this feature, the high-precision first
etching step can be conmbined with the second etching
step, which perforns step-by-step etching in units of
0.5 nm allowing for selection of a target val ue after
the filmthinning froma w der range of val ues.

[ 0014]

The first etching step and the second etching step



are preferably performed using a single wafer spin
et chi ng machi ne.

Using a single wafer spin etching machine all ows
for control according to the filmthickness of each
wafer, which makes it possible to control the film
thickness with greater precision. Additionally, using a
single wafer spin etching machine easily allows for
repeating the second etching step using the ozone water
and the HF-containi ng aqueous sol ution any nunber of
tinmes.

[ 0015]

The SO |ayer to be subjected to the adjustnent of
the filmthickness preferably has a filmthickness of 50
nm or | ess.

The present invention is suitable for thinning the
SO layer having an extrenmely thin filmthickness of 50
nmor |less. The present invention can manufacture an
SO wafer with a thinned filmcloser to a target val ue.

The filmthickness of the SO |ayer to be
subj ected to the filmthickness adjustnment is, for
example, 5 nmor nore, though there is no particular
lower imt on the filmthickness.

[ 0016]

It is preferably that the second etching step is
perforned a plurality of tinmes, and the renoval anpunt
of the SO layer in the first etching step is 1 nm or
| ess.

Wth this feature, nore excellent in-plane

uniformty of the SO filmthickness can be achieved.

ADVANTAGEOUS EFFECTS OF | NVENTI ON
[ 0017]

As descri bed above, the inventive nethod for



manuf acturing an SO wafer allows for both controlling
t he etching renoval anount and achieving excellent in-
pl ane uniformty of the SO filmthickness in adjusting
the SO filmthickness of the SO wafer. As a result,
the inventive nmethod for manufacturing an SO wafer

all ows for precisely controlling the SO filmthickness
to a target value while achi eving excellent in-plane
uniformty of the filmthickness of the extrenely thin
SO film

BRI EF DESCRI PTI ON OF DRAW NGS
[ 0018]

FIG 1 is a graph show ng tine dependence of an
etching renoval ampunt of an SO | ayer using an SCl
sol uti on;

FIG 2 is a graph show ng dependence of an in-
pl ane renoval anobunt Range on the etching renoval anount,
for each etchant used in a single wafer spin etching
machi ne;

FIG 3 is a schematic illustration show ng an
exanpl e single wafer spin etching machi ne;

FIG 4 is a flowhart of an exanple of the
I nventive nmethod for manufacturing an SO wafer;

FIG 5is asinplified flowmhart of a conventi onal
met hod,;

FIG 6 is a graph show ng an exanple of a
variation in filmthickness within a batch in batch
cl eani ng;

FIG 7 is a graph showi ng rel ationship between
ozone water contact tinme and thickness of a surface
oxide filmon the SO in a conventional nethod; and

FIG 8 is a graph show ng rel ati onship between

ozone water contact time and an etching renoval anmount



of the SO layer in the conventional nmethod.

DESCRI PTI ON OF EMBODI MENTS
[ 0019]

As noted above, there have been demands for
devel opnent of a method for manufacturing an SO wafer
that allows for both controlling the etching renpval
amount and achi eving excellent in-plane uniformty of
the SO filmthickness in adjusting the SO film
t hi ckness of the SO wafer.

[ 0020]

The present inventors have earnestly studied to
achi eve the above object and consequently found that it
is possible to precisely control any etching renoval
ampunt while inhibiting deterioration of in-plane film
t hi ckness uniformty through the follow ng technique: in
a step of performng an adjustnent to a filmthickness
of the SO |ayer, a first etching step and a second
etching step are perforned in conbination, where an SC1
solution is used in the first etching step and, in the
second etching step, an oxide filmis formed by using
ozone water and then the oxide filmis renoved by using
an HF-cont ai ni ng aqueous sol ution, and further the first
and second etching steps are perfornmed such that a
renoval amount of the SO layer in the first etching
step is smaller than that in the second etching step.
This finding has led to the conpletion of the present
i nventi on.

[ 0021]

Specifically, the present invention is a nethod
for manufacturing an SO wafer conprising a step of
perform ng an adjustnment to a filmthickness of an SO
| ayer of the SO wafer by wet etching,



wherein in the step of perform ng the adjustnent
to the filmthickness of the SO | ayer:

a first etching step of etching a surface of
the SO |ayer using an SCl solution; and

a second etching step of etching the surface
of the SO I|ayer by bringing the SO |ayer into contact
with ozone water to forman oxide filmon the surface of
the SO layer and then bringing the formed oxide film
into contact with an HF-contai ni ng aqueous solution to
renove the oxide film
are performed in conbination, and

the etchings in the first etching step and the
second etching step are perforned such that a renoval
ampunt of the SO |ayer in the first etching step is
smal | er than a renmoval anmpunt of the SO |ayer in the
second etching step
[ 0022]

Herei nafter, the present invention will be
described in detail with reference to the draw ngs, but
the present invention is not linmted thereto.

[ 0023]

As descri bed above, the inventive method for
manuf acturing an SO wafer performs, in the step of
perform ng an adjustnment to the filmthickness of the
SO layer, a first etching step where an SC1 solution is
used and a second etching step (which may be hereinafter
referred to as “etching with O3 + HF") where an oxi de
filmis formed by using ozone water and then the oxide
filmis renoved by using an HF-contai ni ng aqueous
solution, wherein the first and second etching steps are
performed in conmbination . Additionally, the etchings
in the first etching step and the second etching step

are perfornmed such that a renmpval anount of the SO

10



| ayer in the first etching step is smaller than a
renoval amount of the SO layer in the second etching
st ep.

[ 0024]

FIG 1 shows etching tinme dependence of an etching
renoval anmount (in-plane average) when an SO filmis
etched with an SC1l solution using a single wafer etching
machi ne (spin etching machine), i.e., tinme dependence of
t he etching amount of SO | ayer using the SCl1 sol ution.
[ 0025]

As shown in FIG 1, the etching renoval anount
(i n-plane average) using the SCl1 solution is
proportional to the etching tinme. Accordingly, in the
first etching step, the etching renoval amount (i n-plane
average) can be set to any value by adjusting the
etching tine.

[ 0026]

On the other hand, as shown by the black circles
in FIG 2, an in-plane renoval anmount Range (i n-plane
di fference between maxi nrum and m ni mum val ues of the
etching renoval ampunt) tends to deteriorate as the
etching renoval amount (in-plane average) using the SC1
sol ution increases.

[ 0027]

Thus, the present invention has a feature in that
the etching with O3 + HF (the second etching step) is
enpl oyed in conbination with the first etching step, in
whi ch the SCl1 solution is used, to adjust the SO film
t hi ckness.

[ 0028]

The exanple of FIG 2 (white circle and white

triangles) shows relationship between the etching

renoval amount (i n-plane average) and the in-plane
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renoval anmount Range when one cycle of the etching with
Os + HF is perforned (shown by the white circle) and
then the first etching step with the SC1 solution is
perfornmed (shown by the white triangles).

[ 0029]

It can also be seen fromFIG 2 that, with a
target etching renmoval amount set to 1 nm performng
the etching with the SC1 solution alone results in the
i n-plane renoval anount Range of about 0.45 nm but
empl oying the etching with O3 + HF (the second etching
step) and the etching with the SCl1 solution (the first
etching step) in conbination can restrict the in-plane
renmpval amount Range to about 0.25 nm
[ 0030]

It can also be seen fromFIG 2 that the in-plane
renoval anmount Range can be restricted by performng the
etching such that the target etching renoval anount
m nus the renoval ampunt in the second etching step
i.e., the renoval amount of the SO layer in the first
etching step, is smaller than the renoval amount of the
SO layer in the second etching step.

[ 0031]

Therefore, the inventive nmethod for manufacturing
an SO wafer allows for both controlling the etching
renoval anmount and achi eving excell ent in-plane
uniformty of the SO filmthickness in adjusting the
SO filmthickness of the SO wafer. As a result, the
i nventive method for manufacturing an SO wafer all ows
for precisely controlling the SO filmthickness to a
target value while achieving excellent in-plane
uniformty of the SO filmthickness.

[ 0032]

The renmoval amount of the SO |ayer in the first

12



etching step is preferably 0.5 nm or |ess.

Wth this feature, nore excellent in-plane
uniformty of the SO filmthickness can be achieved.

The renmoval amount of the SO |ayer in the first
etching step can be, for exanple, 0.05 nm or nore,

t hough there is no particular lower Iimt on the renoval
amount .
[ 0033]

Addi tionally, the second etching step can be
perfornmed a plurality of tines.

Wth this feature, the high-precision first
etching step can be conbined with the second etching
step, which perfornms step-by-step etching in units of
0.5 nm allowing for selection of a target value after
the filmthinning froma w der range of val ues.

[ 0034]

For exanmple, in adjusting the filmthickness of
the SO wafer, the first etching step with the SCl
solution can be performed with the etching renova
ampunt of 0.5 nmor |ess, and the remaining thickness
can be etched through repetitions of the second etching
step with the ozone water and the HF-contai ni ng aqueous
solution. Also, in the second etching step with the
ozone water and the HF-containi ng aqueous solution, the
treatment is performed during a period in which the
surface oxide filmfornmed by ozone water is saturated
(about 1 mn), and repeating the treatnent enables the
etching in units of 0.5 nm The conbi nati on of the
repetitions of the second etching step of 0. 5 nmwth
t he ozone water and the HF-contai ning aqueous sol ution
and the first etching solution of 0.5 nmor less with
the SC1 solution nakes it possible to both precisely

control any etching renoval anount and achieve nore
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excellent uniformty of the in-plane filmthickness.
[ 0035]

Alternatively, it is also preferred that the
second etching step is performed a plurality of tinmes
and the renoval amount of the SO |ayer in the first
etching step is 1 nmor |ess.

When the second etching step is perforned only
once, the renoval amount of the SO I|ayer is about 0.5
nm so that the renoval anmount of the SO layer in the
first etching step needs to be 0. 5 nmor less. However,
when the second etching step is perforned a plurality of
times, the renpval anount of the SO |ayer is at |east
about 1 nm Accordingly, by setting the renmpval anount
of the SO layer in the first etching step to 1 nm or
| ess, the renoval amount of the SO layer in the first
etching step can be less than half of the total renpval
amount, which allows for achieving nore excellent in-
pl ane uniformty of the SO filmthickness.

[ 0036]

The order of the first etching step with the SCl
solution and the second etching step with the ozone
wat er and the HF-containing aqueous solution is not
limted to a particular order; performng the second
etching step before, after, or both before and after the
first etching step with the SC1 solution can provide the
same effects.

[ 0037]

When the second etching step is perforned a
plurality of times, the second etching step nay be
perfornmed a plurality of times after the first etching
step, or may be perfornmed a plurality of tinmes before
the first etching step. Alternatively, the second

etching step nay be performed one or nore tinmes before
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the first etching step and one or nore times after the
first etching step.
[ 0038]

I n repeating the second etching step, treatnent
with the ozone water nay be added as a final step to
hydrophi lize the surface.

[ 0039]

After the renoval of the oxide filmwth the HF-
cont ai ni ng aqueous solution in the second etching step,
cleaning with the ozone water or the SCl solution nmay be
added to renove LPD
[ 0040]

Performng the first etching step (etching with
t he SCl1 solution) and the second etching step (etching
with the ozone water and the HF-contai ning aqueous
solution) in a single wafer spin etching machi ne all ows
for control according to the filmthickness of each
waf er, which nakes it possible to control the film
t hickness with greater precision. Also, the etching
with Oz + HF can be easily repeated any nunber of tines.
[ 0041]

An exanpl e single wafer spin etching machine that
can be used in the inventive nethod for manufacturing an
SO wafer is now described.

[ 0042]

FIG 3 is a schematic illustration show ng an
exanpl e single wafer spin etching machine. The single
wafer spin etching machine 10 shown in FIG 3 includes a
waf er hol ding and rotating mechanism 1l and a supply
nozzle 2. The wafer holding and rotating nmechanism 1l is
configured to hold and rotate an SO wafer 20 including
an SO |ayer to be subjected to the filmthickness

adjustnment. The supply nozzle 2 is configured to supply
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a chemcal liquid 3 for use in each etching step onto
t he wafer 20.
[ 0043]

Shoul d be noted that the etching machi ne that can
be used in the inventive nmethod for manufacturing an SO
wafer is not limted to a particular nmachine, and any
machine that is configured to adjust the SO film
t hi ckness of the SO wafer can be used. Thus, for
exanpl e, a single wafer cleaning machi ne can be used as
t he single wafer etching machine.

[ 0044]

The nethod for thinning an SO wafer described
above can be applied to any SO wafer preparation nmethod,
i ncluding an ion inplantation separation method, a SI MOX
met hod, and an rT- CCP net hod.

[ 0045]

As the SC1 solution used in the first etching step,
use can be made of a m xed aqueous sol ution of NHsOH and
H.®,, which is commonly used as an SCl solution for
cl eaning of silicon wafers in sem conductor
manuf act uri ng.

[ 0046]

As the ozone water for the second etching step
use can be nade of ozone water having an ozone ()
concentration of 1 to 50 ppm
[ 0047]

The HF-contai ni ng aqueous solution used in the
second etching step can have an HF concentration in the
range of 0.1 wt %to 50 wt %

[ 0048]

A specific exanple of the inventive nmethod for

manuf acturing an SO wafer is now described with

reference to FIG 4.
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[ 0049]

First, an SO wafer to be subjected to the
treatment is provided (S1). As nmentioned earlier, there
are no particular limtations on methods for
manuf acturing the SO wafer in the present invention.

[ 0050]

Then, the provided SO wafer is subjected to thin
oxide filmformation (S2). 1In this exanple, the oxide
filmis formed under conditions such that the SO film
t hi ckness is about 3 nmthicker than a target val ue
(Target).

[ 0051]

Then, oxide filmrenmoval cleaning is perfornmed to
renove the oxide filmfornmed on the surface of the SO
|l ayer (S3). In this exanple, in a batch treatnent
process, the oxide filmis renoved using an HF-
cont ai ni ng aqueous solution, followed by RCA cl eaning.
[ 0052]

Then, the SO filmthickness with the oxide film
renoved is neasured (S4). For exanple, an ellipsoneter
can be used for the measurenent.

[ 0053]

Then, the step of adjusting the filmthickness of
the SO layer of the SO wafer is performed by wet
etching (S5). In this exanple, the filmthickness of
the SO |ayer is adjusted by single wafer spin etching.
[ 0054]

FIG 4 shows two exanples in the step of adjusting
the SO filmthickness, nanely an exanpl e where the
first etching step using the SC1 solution is perfornmed
and then the second etching step with O3 + HF is
performed a plurality of times, and an exanple where the

second etching step with O3 + HF is perfornmed a
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plurality of times and then the first etching step using
the SC1 solution is perfornmed, eventually foll owed by
t he second etching step with O3 + HF. In either exanple,
the total renmoval amount in the first etching step is
made smaller than the total renoval anount in the second

et ching step.

EXAMPLE
[ 0055]
The present invention is described bel ow in detai

usi ng Exanpl e and Conparative Exanpl es, although the

present invention is not limted thereto.
[ 0056]
(Exanple 1)

[ Providi ng of SO wafers]

Twenty-five SO wafers with a dianmeter of 300 mm
and an SO filmthickness of 150 nm fabricated by an ion
I npl ant ati on separation nmethod were provided.

[ 0057]
[ Oxi dati on step]

The provided twenty-five wafers were subjected to
an oxi dation step under the conditions shown in Table 1
bel ow.

[ 0058]
[Oxide filmMSA filmthickness measurenent]

Each wafer subjected to the oxidation step was
subjected to oxide filmSAO filmthickness nmeasurenent.
The results are shown in Table 1 bel ow.

[ 0059]
[ Bat ch cl eani ng]

Each wafer having the SO filmthickness neasured
after the oxidation step was subjected to oxidation film

renoval cleaning with an HF-contai ni ng aqueous sol ution

18



in a batch cleaning machine. The conditions are shown
in Table 2 below. Then, each wafer was subjected to SO
filmthickness neasurenment. The results are shown in
Tabl e 2 bel ow.
[ 0060]
[Filmthickness adjustnent etching in single wafer
process (step of adjusting the filmthickness of the SO
| ayer)]

Subsequently, using a single wafer etching machine
(spin etching machi ne), each wafer was subjected to the
etching with the SC1 solution (the first etching step)
and then to the etching with O3 + HF (bringing the wafer
into contact with the ozone water, followed by etching
it with the HF-containing aqueous solution (the second
etching step)). The etching with the SC1 sol ution was
perfornmed so as to adjust the filmthickness with the
renmoval ampunt of 0. 5 nmor |less, as shown in Table 2
bel ow. The etching with O3 + HF was perfornmed
repeatedly, as shown in Table 2 bel ow. The nunber of
repetitions was varied depending on the filmthickness
val ue of each wafer. 1In the repetitions of the etching
with G+HF, treatnment with the ozone water was added as
a final step to hydrophilize the surface. The SO
waf ers were thus manufactured.
[ 0061]

After the second etching step, the SO film
t hi ckness of each SO wafer was neasured. The results
are shown in Table 2 bel ow.
[ 0062]
(Conparati ve Exanple 1)

I n Conparative Exanple 1, SO wafers were
manufactured in the same manner as in Exanple 1, except

that SCl1 etching was performed under the conditions
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shown in Table 2 below after the oxide filmrenoval
cleaning in batch cleaning and that the second etching
step was not perforned during the filmthickness

adj ustment etching in the single wafer process. That is,
i n Conparative Exanple 1, the filmthickness adjustnent
etching was perfornmed only by the SCl cl eaning (etching
with the SC1 sol ution).

[ 0063]

(Conpar ati ve Exanpl e 2)

I n Conparative Exanple 2, SO wafers were
manufactured in the sanme manner as in Exanple 1, except
that the filmthickness adjustnent etching was perforned
only by the etching with O3 + HF (the second etching
step). The conditions of the second etching step
performed in Conparative Exanple 2 are shown in Table 2
bel ow
[ 0064]

The results of each SO filmthickness neasurenent
i n Conparative Exanples 1 and 2 are shown in Table 2

bel ow, along with the results of Exanple 1.
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[ 0065]
[ Tabl e 1]

Conparative Exanples 1 and 2 and Exanple (in
conmon)

SO filmthickness
of provided SO
wafers (before film

150 nm
25 wafers each

SA filmthickness =
Number of wafers provided:

t hi nni nQg)

(Target value after

filmthinning: 12

nm

Oxi dation step (Oxidation conditions) 950°C, 2 hrs, under
pyrogeni c at nosphere

Measurenment of Oxide | Oxide filmthickness = 300 nm

filmsSa film
t hi ckness
(El'li psoneter)

I n-batch average of SO filmthickness = 15.8
nm

(which represents,
t hi ckness average cal cul ated for
(nmeasured at 41 points in the plane),

average of the averages of 25 wafers.)

based on an SO film
each wafer
an

I n-batch average Range = 1.2 nm

(which represents, based on an SO film

t hi ckness average cal cul ated for each wafer,
a Range (maximum value — m ni num val ue) of
the averages within the batch (25 wafers).)

I n-pl ane Range = 0.5 nm

(which represents, based on an in-plane Range
(maxi mum val ue — m ni mum val ue) cal cul at ed
for each wafer, an average of the Ranges of
25 wafers.)
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[ 0066]

[ Tabl e 2]
Conpar ati ve Conpar ati ve Example 1
Exanmple 1 Exanmpl e 2
Bat ch cl eani ng
Oxide filmrenmval | HF 15% 100 HF 15% 100 HF 15% 100
cl eani ng (HF) sec sec sec
SC1 et ching SCl1 120 sec Not performed | Not perforned
(Aver age
removal amount
3.4 nm
SO filmthickness I n-Batch I n-Batch I n- Bat ch

measur ement
(El'l'i psoneter)

average of SO
filmthickness

average of SO
filmthickness

average of SO
filmthickness

= 12.4 nm = 15.8 nm = 15.8 nm
[Single wafer film
t hi ckness adj ust ment
et chi ng]
(1) SC1 etching SC1 20-60 sec | Not performed |SCl 20-60 sec

(First etching step) | (Renoval (Renoval
ampunt : 0. 3- ampunt: 0. 3-
0.5 nm 0.5 nm
(2) Os+HF etching Not performed |O(1 min)+HF O:(1 mn)+HF
(Second et ching (repeated 7-9 | (repeated 6-8
st ep) tinmes) tinmes)
( Removal (Renoval
ampunt : 3. 5- ampunt: 3. 0-
4.5 nm 4.0 nm
O; surface finish Not performed | Perforned Per f or med
SO filmthickness I n-Batch I n-Batch I n-Bat ch
measur ement average of SO | average of average of
(El'l'i psoneter) filmthickness|SO film SO film
= 12.0 nm t hi ckness = t hi ckness =
11.8 nm 12.0 nm
Batch average |Batch average | Batch average
Range = 0.2 nm| Range = 0.9 nm| Range = 0.2 nm
I n- pl ane Range || n-pl ane I n- pl ane
= 0.9 nm Range = 0.5 Range = 0.6
nm nm
[0067]
SC1 conditions: NHOH (29 wt%: HG (30 wt%9: H.O =

1:1:5,
Ozone water:

HF ( HF-cont ai ni ng aqueous sol ution)

G (12 ppm.

22

liquid tenmperature of 76°.

in the second




etching step: HF (15 wt%.
[ 0068]

In the case of Conparative Exanple 1, where the
filmthickness was adjusted only with the SCl1 sol ution,
the in-batch average of SO filmthickness and the in-
batch average Range within the sane cassette were as
good as 12.0 nmand 0.2 nm respectively, but the
average of the in-plane Ranges of the respective wafers
was detrinentally increased to 0.9 nmdue to
deterioration of the in-plane filmthickness
di stri bution of each wafer, which was caused by the SC1
cl eani ng.

[ 0069]

In the case of Conparative Exanple 2, where the
filmthickness was adjusted only with the ozone water
and HF, the in-plane Range was as good as 0.5 nm but
the in-batch average of SO filmthickness within the
same cassette was 11.8 nm which was off fromthe target.
Addi tionally, the batch average Range was 0.9 nm
showi ng no substantial inprovenent.

[ 0070]

| n Exanple, on the other hand, as is apparent from
the results shown in Table 2, the in-batch average of
SO filmthickness within the same cassette was
preci sely adjusted to the target (target value) of 12.0
nm and the average Range within the cassette al so
greatly inmproved to 0.2 nm Also, the in-plane Range
was 0.6 nm which was better than Conparative Exanple 1.
[ 0071]

It should be noted that the present invention is
not limted to the above-described enbodi nents. The
enbodi nents are just exanples, and any exanples that

substantially have the sane feature and denonstrate the
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same functions and effects as those in the technical
concept disclosed in claims of the present invention are
i ncluded in the technical scope of the present invention.
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CLAI Ms

1. A nmethod for manufacturing an SO wafer conprising
a step of performng an adjustnent to a filmthickness
of an SO layer of the SO wafer by wet etching,
wherein in the step of perform ng the adjustnent
to the filmthickness of the SO | ayer:
a first etching step of etching a surface of
the SO |ayer using an SCl solution; and
a second etching step of etching the surface
of the SO I|ayer by bringing the SO |ayer into contact
with ozone water to forman oxide filmon the surface of
the SO layer and then bringing the formed oxide film
into contact with an HF-contai ni ng aqueous sol ution to
renove the oxide film
are perfornmed in conbination, and
the etchings in the first etching step and the
second etching step are perforned such that a renoval
amount of the SO |ayer in the first etching step is
smal | er than a renmoval anmpunt of the SO |ayer in the

second etching step.

2. The method for manufacturing an SO wafer
according to claim 11, wherein the renoval amount of the

SO layer in the first etching step is 0.5 nmor |ess.

3. The method for manufacturing an SO wafer
according to claim1l or 2, wherein the second etching

step is repeated a plurality of tinmes.
4. The method for manufacturing an SO wafer

according to any one of clains 1 to 3, wherein the first

etching step and the second etching step are perforned
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using a single wafer spin etching nmachine.

5. The method for manufacturing an SO wafer
according to any one of clainms 1 to 4, wherein the SO
| ayer to be subjected to the adjustnment of the film

thickness has a filmthickness of 50 nm or | ess.

6. The method for manufacturing an SO wafer
according to claim 1, wherein the second etching step is
perfornmed a plurality of tinmes, and the renoval anpunt
of the SO layer in the first etching step is 1 nm or

| ess.
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