DESCRI PTI ON

METHOD FOR CLEANI NG SEM CONDUCTOR WAFER

TECHNI CAL FI ELD
[ 0001]
The present invention relates to a nmethod for

cl eaning a sem conductor wafer.

BACKGROUND ART
[ 0002]

In a water-repelling surface treatnment for a
sem conductor wafer (e.g., silicon wafer) by using a
si ngl e- waf er - processi ng spin dryer, an oxide film fornmed
on the surface of a sem conductor wafer is generally
renoved with a cleaning solution such as hydrofluoric
acid (HF) fromthe sem conduct or wafer (Patent Docunent
1).
[ 0003]

FIG 7 shows a graph illustrating the rotational
speed of a sem conductor wafer in a conventiona
sem conduct or-waf er cl eani ng process (cleaning with
ozone water - pure water - hydrofluoric acid treatment -
pure water — ozone water) and drying process. As shown
in FIG 7, in the conventional nethod, the rotation
nunber during the hydrofluoric acid treatment is
basically constant, and the rotation nunber is not
changed.
[ 0004]

Generally, after the hydrofluoric acid treatnent
is conpleted, pure water is used to replace hydrofluoric
acid, and ozone water is used to form an oxide film

again. Nevertheless, when such a treatnment with pure



wat er or ozone water is performed al so, the rotation
nunber is basically constant and is not different from
that during the hydrofluoric acid treatnment.

[ 0005]

Conventi onally, when a singl e-wafer-processing
spin dryer is enployed as descri bed above, the rotation
nunber is set constant, for exanple, at 300 rpmor nore,
to surely distribute the chem cal solution to the outer
peri pheral portion of a wafer. However, after a
hydrofluoric acid treatnent at such a high speed is
conpleted, if pure water- or ozone water-treatnent,
drying, and so forth are perfornmed, mcro particles and
a water mark which resenbles a water-flow pattern are
I ncreased, bringing about a problemthat the wafer
quality greatly deteriorates.

[ 0006]

Further, although keeping the surface roughness of
a wafer is also inmportant, when the oxide filmis
renmoved by the HF treatnent at a constant rotationa
speed of 100 rpmor less, for exanple, the solution
remains at the wafer outer periphery, resulting in a

probl em t hat haze occurs | ocally.

Cl TATI ON LI ST

PATENT LI TERATURE

[ 0007]

Pat ent Docunent 1: Japanese Unexam ned Patent
publ i cation (Kokai) No. 2009-272411

SUMVARY OF | NVENTI ON
TECHNI CAL PROBLEM
[ 0008]
As descri bed above, the conventional nmethod for



cl eaning a sem conductor wafer has caused the phenonena
t hat surface roughness deteriorates, and that surface
def ects such as water mark and mcro particles are

I ncreased.

[ 0009]

The present invention has been nmade in view of the
above-descri bed problenms. An object of the present
invention is to provide a nmethod for cleaning a
sem conduct or wafer by which surface roughness
deterioration and surface defect generation can be
suppressed.

SOLUTI ON TO PROBLEM
[ 0010]

To achieve the object, the present invention
provi des a nethod for cleaning a sem conductor wafer,
conpri si ng:

supplying a sem conductor wafer whose surface has
an oxide filmformed thereon with a cleaning solution
capabl e of renoving the oxide filnm and

cleaning, while rotating, the sem conductor wafer
to renmove the oxide filmformed on the surface of the
sem conductor wafer, wherein

the oxide filmis renoved such that a rotational
speed of the sem conductor wafer is 300 rpmor nore
after the cleaning with the cleaning solution is started
and before a water-repelling surface is attained, and

then the rotational speed of the sem conductor
wafer is changed to 100 rpmor less to conpletely renove
the oxide film
[0011]

Such a nmethod for cleaning a sem conductor wafer

makes it possible to suppress surface roughness



deterioration and suppress surface defect generation.
[ 0012]

Preferably, in this case, the sem conductor wafer
is a silicon wafer, and the cl eaning sol ution capabl e of
renmoving the oxide filmis hydrofluoric acid.

[ 0013]

The inventive nmethod for cleaning a sem conduct or
wafer is particularly effective in such a case.
[ 0014]

Moreover, the oxide filmrenoval at the rotationa
speed of 300 rpmor nore is preferably performed before
90% of the oxide filmformed on the surface of the
sem conductor wafer is renoved, and then the rotational
speed of the sem conductor wafer is changed to 100 rpm
or less to conmpletely renove the oxide film
[ 0015]

Removing the oxide filmin this manner can nore
reliably suppress surface roughness deterioration and
suppress surface defect generation.

[ 0016]

Further, the oxide filmrenoval at the rotational
speed of 300 rpmor nore is preferably performed before
t he sem conductor wafer having the oxide filmformed
t hereon has a contact angle of nore than 5° with pure
water, and then the rotational speed of the
sem conductor wafer is changed to 100 rpmor less to
conpletely renove the oxide film
[0017]

Removing the oxide filmin this manner can nore
reliably suppress surface roughness deterioration and
suppress surface defect generation.

[ 0018]
Furthernore, after the oxide filmformed on the



surface of the sem conductor wafer is conpletely renoved,
cleaning with pure water or ozone water is preferably
perforned at the rotational speed of 100 rpm or | ess.

[ 0019]

After the oxide filmrenmoval, perform ng cleaning
with pure water or ozone water through | ow speed
rotation as descri bed above nekes it possible to nore
reliably suppress generations of surface defects such as
water mark and mi cro particles.

[ 0020]

In addition, the oxide filmcan be a native oxide
film
[ 0021]

Thus, the inventive nethod for cleaning a
sem conductor wafer is particularly suitably utilizable

when the oxide filmis a native oxide film

ADVANTAGEQUS EFFECTS OF | NVENTI ON
[ 0022]

The inventive nethod for cleaning a sem conduct or
wafer makes it possible to suppress surface roughness
deterioration and surface defect generation, and obtain

a high-quality sem conductor wafer.

BRI EF DESCRI PTI ON OF DRAW NGS
[ 0023]

FIG 1 is a graph illustrating an exanple of the
rotational speed of a sem conductor wafer in a nethod
for cleaning a sem conductor wafer of the present
I nventi on.

FIG 2 shows graphs each illustrating changes in
t he contact angle and the percentage of the oxide film

renmoved in an oxide-filmrenmoval process using



hydrofluoric acid (0.2% 1.0% 4.0%.

FIG 3 is a graph illustrating a relation between
the tine to renove a native oxide filmand the
hydr of |l uoric acid concentration.

FIG 4 shows (A) the result of nmeasuring the
nunber of surface defects and (B) the result of
measuring the haze deterioration anount in Exanples and
Conpar ati ve Exanpl es.

FIG 5 shows surface defect maps after drying in
Exanpl es and Conparative Exanpl es.

FIG 6 shows haze maps after the drying in Exanple
6, Conparative Exanple 1, and Conparative Exanple 7.

FIG 7 is a graph illustrating the rotational
speed of a sem conductor wafer in a conventional nethod

for cleaning a sem conductor wafer.

DESCRI PTI ON OF EMBODI MENTS
[ 0024]

As descri bed above, the conventional nethod for
cl eaning a sem conductor wafer has problens that a
| ocali zed haze abnormality occurs, and that surface
def ects such as water mark and mcro particles are
i ncreased. Then, the present inventors have found that
when an oxide filmof a wafer is renoved using a single-
waf er - processing spin dryer, high speed rotation is
required to keep the surface roughness, and | ow speed
rotation is required to suppress the particles and water
mar k. Moreover, the inventors have found that after the
water-repelling surface of a wafer is exposed, cleaning
at high speed rotation facilitates repelling of the
chem cal solution, thereby increasing the particles and
wat er mar K.
[ 0025]



Further, the present inventors have earnestly
studied to achieve the object and consequently
di scovered that when the oxide filmis renoved by a high
speed rotation at 300 rpmor nore so as to keep the haze
| evel before the water-repelling surface is attained and
t hen the processing proceeds to a | ow speed rotation at
100 rpmor less to conpletely renove the oxide film it
is possible to suppress surface roughness deterioration
and suppress surface defect generation. These findings
have led to the present invention.
[ 0026]

Specifically, the present invention provides a
met hod for cleaning a sem conductor wafer, including:

supplying a sem conduct or wafer whose surface has
an oxide filmformed thereon with a cleaning solution
capabl e of renoving the oxide filn and

cleaning, while rotating, the sem conductor wafer
to renmove the oxide filmformed on the surface of the
sem conductor wafer, where

the oxide filmis renoved such that a rotational
speed of the sem conductor wafer is 300 rpmor nore
after the cleaning with the cleaning solution is started
and before a water-repelling surface is attained, and

then the rotational speed of the sem conductor
wafer is changed to 100 rpmor less to conpletely renove
the oxide film
[ 0027]

Herei nafter, the inventive method for cleaning a
sem conductor wafer will be descri bed.
[ 0028]

A target to be cleaned is a sem conductor wafer
having a surface with an oxide filmforned thereon. The

ki nd of the sem conductor wafer is not particularly



limted, and an exanple thereof includes a silicon wafer.
Moreover, the oxide filmincludes a native oxide film a
thermal oxide film and the |ike, and a native oxide
film(e.g., the filmthickness: 0.5 nmto 1.5 nm is
preferable. Note that the native oxide film can be
formed, for exanple, by cleaning with ozone water (e.g.,
ozone concentration: 3 ppmor nore) or pure water.

[ 0029]

Such a sem conduct or wafer whose surface has an
oxide filmfornmed thereon is supplied with a cl eaning
solution capable of removing the oxide film and cl eaned,
whil e the sem conductor wafer is being rotated, to
renove the oxide filmformed on the surface of the
sem conductor wafer. The present invention is
characterized in that this oxide filmrenoval is
perfornmed such that a rotational speed of the
sem conductor wafer is 300 rpmor nore after the
cleaning with the cleaning solution is started and
before a water-repelling surface is attained, and then
the rotational speed of the sem conductor wafer is
changed to 100 rpmor less to conpletely renove the
oxide film
[ 0030]

Such a nethod for cleaning a sem conductor wafer
can suppress surface roughness deterioration and surface
def ect generation.

[ 0031]

I n cleaning a sem conductor wafer in the present
i nvention, a conventionally-enployed singl e-wafer -
processing spin dryer can be used. Moreover, the
cl eaning sol ution capable of renoving the oxide filmis
preferably hydrofluoric acid (e.g., 0.5 to 5.0 wt%.

[ 0032]



After the cleaning with the cleaning sol ution
capabl e of renoving the oxide filmis started and before
the water-repelling surface is attained (particularly,

i medi ately before the water-repelling surface is
attained), the high speed rotation of 300 rpmor nore
(preferably 1000 rpmor nore) makes it possible to keep
t he surface roughness, and suppress haze abnormality at
t he wafer outer periphery. After the cleaning is
started and before the water-repelling surface is
attained, if the rotational speed is |less than 300 rpm
t he haze |l evel deteriorates. After the cleaning is
started and before the water-repelling surface is
attained, the upper limt of rotational speed is not
particularly limted, and can be, for exanmple, 5000 rpm
or |ess.

[ 0033]

After the oxide filmis renoved by the high speed
rotation at 300 rpmor nore before the water-repelling
surface is attained (particularly, inmedi ately before
the water-repelling surface is attained), the rotationa
speed of the sem conductor wafer is changed to 100 rpm
or less (preferably 50 rpmor less) to conpletely renove
the oxide film Thereby, generations of surface defects
such as particles and water mark can be suppressed. |If
t he high speed rotation of 300 rpmor nore is perfornmed
in the state of water-repelling surface, or if the
changed rotati onal speed exceeds 100 rpm surface defect
generations such as particles and water mark cannot be
suppressed. The lower Ilimt of the changed rotationa
speed is not particularly limted, and is preferably at
| east several rotations to obtain the cleaning effect.

[ 0034]
The inventive nethod for cleaning a sem conduct or



waf er can be carried out as shown in FIG 1;
specifically, cleaning is performed with ozone water and
pure water to forman oxide film next, after cleaning
with a cleaning solution (HF) capable of renoving the
oxide filmis started and before the water-repelling
surface is attained (particularly, inmedi ately before
the water-repelling surface is attained), the oxide film
renoval is perfornmed with a first rotation nunber of 300
rpmor nore; then, the rotation is shifted to a second
rotation nunmber of 100 rpmor less to conpletely renove
the oxide film In FIG 1, T indicates a timng at
which "the water-repelling surface is attained.”

[ 0035]

In the present invention, the state of "water-
repelling surface" can be defined using a contact angle
of a sem conductor wafer, which has an oxide film forned
t hereon, with pure water. FIGs. 2 (a) to (c) show
graphs each illustrating changes in the contact angle of
a sem conductor wafer, which has an oxide film formed
t hereon, with pure water and the percentage of the oxide
filmrenmnoved in the oxide filmrenmoval process using
hydrofluoric acid (0.2% 1.0% 4.0%. The contact
angl es shown in FIGs. 2 (a) to (c) are 5° or less (i.e.,
hydrophilic surface) for a while after the cleaning is
started, but is thereafter rapidly increased, so that a
water-repelling surface is obtained. 1In other words,
the timng at which "the water-repelling surface is
attained"” in the present invention can be defined as a
timng at which the contact angle between a
sem conductor wafer, which has an oxide filmforned
t hereon, and pure water exceeds 5°. Incidentally, the
contact angle can be neasured by using a portable

contact angle nmeter PCA-11 manufactured by Kyowa
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I nterface Science Co., Ltd.
[ 0036]

Thus, surface roughness deterioration and surface
def ect generation can be nore reliably suppressed by the
met hod in which the oxide filmrenoval at the rotationa
speed of 300 rpmor nore is perforned before the
sem conductor wafer having the oxide filmformed thereon
has a contact angle of nore than 5° with pure water, and
then the rotational speed of the sem conductor wafer is
changed to 100 rpmor less to conpletely renove the
oxide film
[ 0037]

In this respect, as shown in FIGs. 2 (a) to (c),
when the percentage of the oxide filmrenmnoved is 90% or
nore, the wafer has a contact angle of nore than 5° and
has a water-repelling surface.

[ 0038]

Accordi ngly, the present invention can al so
provide the nmethod in which the oxide filmrenoval at
the rotational speed of 300 rpmor nore is perforned
before 90% of the oxide filmformed on the surface of
the sem conductor wafer is renoved, and then the
rotational speed of the sem conductor wafer is changed
to 100 rpmor less to conpletely renove the oxide film
[ 0039]

In the present invention, to reliably suppress
surface roughness deterioration, the oxide filmrenoval
at the rotational speed of 300 rpmor nore is preferably
performed for the possible | ongest period before the
water-repelling surface is attained. Thus, the oxide
filmrenmoval is preferably performed i medi ately before
90% of the oxide filmformed on the surface of the

sem conductor wafer is removed, and the oxide film
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renoval can be performed until 80% or nore of the oxide
filmis renoved.
[ 0040]

Further, FIG 3 shows a relation between the tine
to renove a native oxide film(tinme to conpletely
separate the oxide filmand tine to attain the water-
repelling surface) and the hydrofluoric acid
concentration. For exanple, when the HF concentration
is 1.0% the tinme to conpletely separate the native
oxide film (tinme required to renove 100% of the native
oxide film is 28 seconds. Since the native oxide film
is removed (etched) at a constant speed, the percentage
of the oxide filmrenoved reaches 90% (i.e., the water-
repelling surface is attained) at 25.2 seconds. Thus,
in this case, the present invention can provide the
met hod in which the oxide filmrenoval by the high speed
rotation at 300 rpmor nore is performed before 25.2
seconds el apse after the cleaning with hydrofluoric acid
Is started, and then the rotation is swtched to the | ow
speed rotation at 100 rpm or | ess.

[ 0041]

After the oxide filmfornmed on the surface of the
sem conductor wafer is conpletely renoved, cleaning with
pure water or ozone water (e.g., 3 ppmor nore) is
preferably performed to prevent the surface from
contam nation. Such cleaning with pure water or ozone
water is preferably perforned at the rotational speed of
100 rpmor less (particularly preferably 50 rpmor |ess).
The cleaning with pure water or ozone water by the | ow
speed rotation after the oxide filmrenoval as described
above can nore reliably suppress generations of water
mark, mcro particles, etc.

[ 0042]

12



The rotational speed after the oxide film
formation by, for exanple, the cleaning with pure water
or ozone water is not particularly limted, and may be
hi gh speed rotation at 300 rpmor nore. After that, a
drying process is preferably perfornmed.

EXAMPLE
[ 0043]

Hereinafter, the present invention will be nore
specifically described with reference to Exanples and
Conpar ative Exanples. However, the present invention is
not limted to these Exanpl es.

[ 0044]
(Exanples 1 to 5, Conparative Exanples 1 to 12)

Usi ng a singl e-wafer-processing spin dryer,
sem conductor wafers each having a dianmeter of 300 nmm
were cl eaned and dried under conditions shown in Table 1
in the order of ozone water (first rotation number) -
pure water (first rotation number) - hydrofluoric acid
(first rotation number) — hydrofluoric acid (second
rotation number) - pure water (second rotation number) -
ozone (second rotation number) — ozone water (1000 rpm)
— drying (1000 rpm). Note that the hydrofluoric acid
concentration was 1.0% In Exanples 1 to 5 and
Conparative Exanple 9 to 12, the cleaning with
hydrofluoric acid with the first rotation nunber was
performed until about 89% of the oxide film was renoved,
and then the rotation nunber was changed to the second
rotation nunmber to thus conpletely renove the oxide film
Note that when the hydrofluoric-acid cleaning with the
first rotation number was conpleted, the wafer had a
contact angle of 5° with pure water. Meanwhile, in

Conparative Exanples 1 to 8, the rotational speed was
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not

hydrof | uori c acid.

[ 0045]

Tabl es 1,
surface defects,
t he presence or

sem conduct or

nunber

gi ven t hat

5 shows surface defect

waf ers.

of defects,
t aken as 100,

the value in Exanple 1 was taken as 100.

AHaze

waf ers.

changed in the oxide filmrenoval

2 show the results of the nunber

(haze deterioration amount),

process using

of

and

absence of haze abnormality in the dried

FIG 4 shows graphs of (A) the

FIG 6 shows haze maps after

given that the value in Exanple 1 was

and (B) the haze deterioration anmount,

FI G.

maps of the dried sem conductor
the drying in

Conparative Exanple 1 and Conparative Exanple 7. It was
reveal ed that Conparative Exanple 1 had a haze
abnormal ity but Conparative Exanple 7 had no haze
abnormality.
[ 0046]
[ Tabl e 1]
Exanpl e 1|Exanpl e 2|Exanpl e 3|Exanpl e 4|Exanple 5
First
rotation 300 rpm | 800 rpm (1000 rpm| 1000 rpm| 1500 rpm
nunber
Second
rotation 100 rpm | 100 rpm | 50 rpm | 100 rpm | 50 rpm
nunber
Number of 747 566 346 300 232
defects
Def ect
| evel good good good good good
AHaze 1.13 ppb |[1.04 ppb |1.07 ppb|1.12 ppb |0.98 ppb
Haze | evel good good good good good
Haze. absent absent absent absent absent
abnormal ity

[ 0047]
[ Tabl e 2]

|Conrpar ative |Conparative |Conparative |Conparative |Conparative
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Exanple 1 Exanple 2 Exanpl e 3 Exanpl e 4 Exanpl e 5
First rotation
number
Second 50 rpm 80 rpm 100 rpm 150 rpm 300 rpm
rotation
number
Number of 305 300 586 1252 1133
defects
Defect |evel good good good poor poor
AHaze 1.89 ppb 1.27 ppb 1.67 ppb 1.09 ppb 0.98 ppb
Haze | evel poor poor poor good good
Haze
abnor mal i ty present pr esent pr esent absent absent
Conpar ative | Conparative | Conparative | Conparative | Conparative
Exanple 6 Exanple 7 Exanpl e 8 Exanple 9 Exanpl e 10
First
rotation 200 rpm 150 rpm
nunber
Second 500 rpm 1000 rpm 1500 rpm
rotation 100 rpm 100 rpm
nunber
Number of 1084 1373 1557 692 756
defects
Defect |evel poor poor poor good good
AHaze 0.85 ppb 1.07 ppb 0.96 ppb 3.10 ppb 2.92 ppb
Haze | evel good good good poor poor
Haze . absent absent absent absent absent
abnormal ity
Conpar ati ve|Conparative
Exanpl e 11 |Exanple 12
First
rotation 1000 rpm 1000 rpm
nunmber
Second
rotation 150 rpm 300 rpm
nunber
Nunmber of
2382 1269
defects
Def ect poor poor
| evel
AHaze 1.22 ppb 1.14 ppb
Haze | evel good good
Haze
. absent absent
abnormality
[ 0048]
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(Exanpl e 6)

Cl eaning and drying were performed by the sane
nmet hod as in Exanples 1 to 5 described above, except
that the first rotation nunber was 1300 rpm and t he
second rotational speed was 50 rpm (Exanple 6). FIG 6
shows a haze map in Exanple 6. Exanple 6 was reveal ed
to have no haze abnormality.

[ 0049]

By the spin cleaning at the single constant speed
of 100 rpmor |ess, the haze deterioration anount was
| arge, and haze abnormality occurred at the wafer outer
peri phery (Conparative Exanples 1 to 3). Moreover, by
the spin cleaning at the single constant speed of 150
rpmor nore, water mark was generated, and the surface
defect | evel deteriorated (Conparative Exanples 4 to 8).
Further, even when the rotational speed was changed
during the oxide filmrenoval using hydrofluoric acid,
if the first rotation nunber was snmaller than 300 rpm
t he haze deterioration amunt was |arge (Conparative
Exanples 9, 10); if the second rotation nunber was
faster than 100 rpm the nunber of surface defects was
| arger (Conparative Exanples 11, 12). Note that it was
reveal ed that, in Conparative Exanples 9, 10, the haze
abnormality occurred at the wafer outer periphery, but
the abnormality was absent in appearance.

[ 0050]

In contrast, as in Exanples 1 to 6, shifting the
hi gh speed rotation of 300 rpmor nore to the | ow speed
rotation of 100 rpmor |ess during the oxide film
renmpoval treatnment using hydrofluoric acid successfully
suppressed the haze deterioration anount, and suppressed
haze abnormality and surface defect generations such as

wat er mar k.
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[ 0051]
Table 3 summaries the above results and the
results of cleaning and drying under the conditions
shown in Table 3 (first rotation nunber, second rotation
number). In Table 3, o0 indicates that a favorable
nunber of defects, a favorable haze deterioration anount,

and no haze abnormality; and x indicates the other

st at es.
[ Tabl e 3]
- First rotation number
56 |80 160 1350 [200 (300 | 300 (1000|1500
50 XX | X | X x 10 000
Y
% ge |~ Al x| X X0 0 0|0
8 1180 "o > P s O O O O
£ 1150 4 - wWoLX X | X DX | X
B 200 | eI ] o X Px | ¥ X | X
§ 380 ) P > R O G B
T 800 e | _ -y }\_ ¥ X
¢ 11000 e X X
¢ {1500 ) | T X
[ 0052]

(Conpar ati ve Exanpl e 13)

Usi ng a singl e-waf er-processing spin dryer, a
sem conductor wafer having a diameter of 300 nmm was
cl eaned and dried in the order of ozone water (300 rpm
- pure water (300 rpm) - hydrofluoric acid (300 rpm) —
hydrofluoric acid (100 rpm) - pure water (100 rpm) -
ozone (100 rpm) — ozone water (100 rpm) - drying (100
rpm. Note that the hydrofluoric acid concentration was
1.0% the cleaning with hydrofluoric acid at 300 rpm was
performed until about 90% of the oxide film was renoved,
and then the rotation nunber was changed to 100 rpmto
t hus conpletely renove the oxide film Note that when
t he hydrofluoric acid cleaning with the first rotation

nunber was conpl eted, the wafer had a contact angle of
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57° with pure water and had a water-repelling surface.
[ 0053]

As a result, in Conparative Exanple 13, the nunber
of surface defects was 1121, and the relative val ue was
150, given that the value in Exanple 1 was taken as 100;
AHaze was 1.07 ppb, and the relative value was 95, given
that the value in Exanple 1 was taken as 100. It was
reveal ed that surface defects such as water mark and
particles were increased by the oxide filmrenoval
treatment by the high speed rotation at 300 rpm or nore
after the water-repelling surface was attained.

[ 0054]

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
have substantially the same feature and denonstrate the
same functions and effects as those in the technica
concept disclosed in claims of the present invention are

i ncluded in the technical scope of the present invention.
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CLAI M5

1. A nmethod for cleaning a sem conductor wafer,
i ncl udi ng:

supplying a sem conduct or wafer whose surface has
an oxide filmformed thereon with a cleaning solution
capabl e of renoving the oxide filn and

cleaning, while rotating, the sem conductor wafer
to remove the oxide filmformed on the surface of the
sem conductor wafer, wherein

the oxide filmis renoved such that a rotational
speed of the sem conductor wafer is 300 rpmor nore
until 80% or nore of the oxide filmformed on the
surface of the sem conductor wafer is renmpved, and then
the rotational speed of the sem conductor wafer is
changed to 100 rpmor less to conpletely renove the

oxide film

2. The method for cleaning a sem conductor wafer
according to claim1l, wherein
the sem conductor wafer is a silicon wafer, and
t he cl eani ng sol ution capabl e of renoving the

oxide filmis hydrofluoric acid.

3. The method for cleaning a sem conductor wafer
according to claim1l or 2, wherein

the oxide filmrenoval at the rotational speed of
300 rpmor nore is perforned before 90% of the oxide
filmformed on the surface of the sem conductor wafer is
renoved, and

then the rotational speed of the sem conduct or
wafer is changed to 100 rpmor less to conpletely renove

the oxide film
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4. The nethod for cleaning a sem conductor wafer
according to any one of clains 1 to 3, wherein

the oxide filmrenoval at the rotational speed of
300 rpmor nore is perforned before the sen conductor
waf er having the oxide filmfornmed thereon has a contact
angle of more than 5° with pure water, and

then the rotational speed of the sem conduct or
wafer is changed to 100 rpmor less to conpletely renove
the oxide film

5. The nethod for cleaning a sem conductor wafer
according to any one of clainms 1 to 4, wherein after the
oxide filmformed on the surface of the sem conductor
wafer is conpletely renoved, cleaning with pure water or
ozone water is perfornmed at the rotational speed of 100

rpmor |ess.
6. The method for cleaning a sem conductor wafer

according to any one of clains 1 to 5, wherein the oxide

filmis a native oxide film
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