
DESCRIPTION 

METHOD FOR CLEANING SEMICONDUCTOR WAFER 

TECHNICAL FIELD 

[0001] 

The present invention relates to a method for 

cleaning a semiconductor wafer. 

BACKGROUND ART 

[0002] 

In a water-repelling surface treatment for a 

semiconductor wafer (e.g., silicon wafer) by using a 

single-wafer-processing spin dryer, an oxide film formed 

on the surface of a semiconductor wafer is generally 

removed with a cleaning solution such as hydrofluoric 

acid (HF) from the semiconductor wafer (Patent Document 

1). 

[0003] 

FIG. 7 shows a graph illustrating the rotational 

speed of a semiconductor wafer in a conventional 

semiconductor-wafer cleaning 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 method, the rotation 

number during the hydrofluoric acid treatment is 

basically constant, and the rotation number is not 

changed. 

[0004] 

Generally, after the hydrofluoric acid treatment 

is completed, pure water is used to replace hydrofluoric 

acid, and ozone water is used to form an oxide film 

again. Nevertheless, when such a treatment with pure 
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water or ozone water is performed also, the rotation 

number is basically constant and is not different from 

that during the hydrofluoric acid treatment. 

[0005] 

Conventionally, when a single-wafer-processing 

spin dryer is employed as described above, the rotation 

number is set constant, for example, at 300 rpm or more, 

to surely distribute the chemical solution to the outer 

peripheral portion of a wafer. However, after a 

hydrofluoric acid treatment at such a high speed is 

completed, if pure water- or ozone water-treatment, 

drying, and so forth are performed, micro particles and 

a water mark which resembles a water-flow pattern are 

increased, bringing about a problem that the wafer 

quality greatly deteriorates. 

[0006] 

Further, although keeping the surface roughness of 

a wafer is also important, when the oxide film is 

removed by the HF treatment at a constant rotational 

speed of 100 rpm or less, for example, the solution 

remains at the wafer outer periphery, resulting in a 

problem that haze occurs locally. 

CITATION LIST 

PATENT LITERATURE 

[0007] 

Patent Document 1: Japanese Unexamined Patent 

publication (Kokai) No. 2009-272411 

SUMMARY OF INVENTION 

TECHNICAL PROBLEM 

[0008] 

As described above, the conventional method for 
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cleaning a semiconductor wafer has caused the phenomena 

that surface roughness deteriorates, and that surface 

defects such as water mark and micro particles are 

increased. 

[0009] 

The present invention has been made in view of the 

above-described problems. An object of the present 

invention is to provide a method for cleaning a 

semiconductor wafer by which surface roughness 

deterioration and surface defect generation can be 

suppressed. 

SOLUTION TO PROBLEM 

[0010] 

To achieve the object, the present invention 

provides a method for cleaning a semiconductor wafer, 

comprising: 

supplying a semiconductor wafer whose surface has 

an oxide film formed thereon with a cleaning solution 

capable of removing the oxide film; and 

cleaning, while rotating, the semiconductor wafer 

to remove the oxide film formed on the surface of the 

semiconductor wafer, wherein 

the oxide film is removed such that a rotational 

speed of the semiconductor wafer is 300 rpm or more 

after the cleaning with the cleaning solution is started 

and before a water-repelling surface is attained, and 

then the rotational speed of the semiconductor 

wafer is changed to 100 rpm or less to completely remove 

the oxide film. 

[0011] 

Such a method for cleaning a semiconductor wafer 

makes it possible to suppress surface roughness 
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deterioration and suppress surface defect generation. 

[0012] 

Preferably, in this case, the semiconductor wafer 

is a silicon wafer, and the cleaning solution capable of 

removing the oxide film is hydrofluoric acid. 

[0013] 

The inventive method for cleaning a semiconductor 

wafer is particularly effective in such a case. 

[0014] 

Moreover, the oxide film removal at the rotational 

speed of 300 rpm or more is preferably performed before 

90% of the oxide film formed on the surface of the 

semiconductor wafer is removed, and then the rotational 

speed of the semiconductor wafer is changed to 100 rpm 

or less to completely remove the oxide film. 

[0015] 

Removing the oxide film in this manner can more 

reliably suppress surface roughness deterioration and 

suppress surface defect generation. 

[0016] 

Further, the oxide film removal at the rotational 

speed of 300 rpm or more is preferably performed before 

the semiconductor wafer having the oxide film formed 

thereon has a contact angle of more than 5°  with pure 

water, and then the rotational speed of the 

semiconductor wafer is changed to 100 rpm or less to 

completely remove the oxide film. 

[0017] 

Removing the oxide film in this manner can more 

reliably suppress surface roughness deterioration and 

suppress surface defect generation. 

[0018] 

Furthermore, after the oxide film formed on the 
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surface of the semiconductor wafer is completely removed, 

cleaning with pure water or ozone water is preferably 

performed at the rotational speed of 100 rpm or less. 

[0019] 

After the oxide film removal, performing cleaning 

with pure water or ozone water through low speed 

rotation as described above makes it possible to more 

reliably suppress generations of surface defects such as 

water mark and micro particles. 

[0020] 

In addition, the oxide film can be a native oxide 

film. 

[0021] 

Thus, the inventive method for cleaning a 

semiconductor wafer is particularly suitably utilizable 

when the oxide film is a native oxide film. 

ADVANTAGEOUS EFFECTS OF INVENTION 

[0022] 

The inventive method for cleaning a semiconductor 

wafer makes it possible to suppress surface roughness 

deterioration and surface defect generation, and obtain 

a high-quality semiconductor wafer. 

BRIEF DESCRIPTION OF DRAWINGS 

[0023] 

FIG. 1 is a graph illustrating an example of the 

rotational speed of a semiconductor wafer in a method 

for cleaning a semiconductor wafer of the present 

invention. 

FIG. 2 shows graphs each illustrating changes in 

the contact angle and the percentage of the oxide film 

removed in an oxide-film removal process using 
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hydrofluoric acid (0.2%, 1.0%, 4.0%). 

FIG. 3 is a graph illustrating a relation between 

the time to remove a native oxide film and the 

hydrofluoric acid concentration. 

FIG. 4 shows (A) the result of measuring the 

number of surface defects and (B) the result of 

measuring the haze deterioration amount in Examples and 

Comparative Examples. 

FIG. 5 shows surface defect maps after drying in 

Examples and Comparative Examples. 

FIG. 6 shows haze maps after the drying in Example 

6, Comparative Example 1, and Comparative Example 7. 

FIG. 7 is a graph illustrating the rotational 

speed of a semiconductor wafer in a conventional method 

for cleaning a semiconductor wafer. 

DESCRIPTION OF EMBODIMENTS 

[0024] 

As described above, the conventional method for 

cleaning a semiconductor wafer has problems that a 

localized haze abnormality occurs, and that surface 

defects such as water mark and micro particles are 

increased. Then, the present inventors have found that 

when an oxide film of a wafer is removed using a single-

wafer-processing spin dryer, high speed rotation is 

required to keep the surface roughness, and low speed 

rotation is required to suppress the particles and water 

mark. 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 

chemical solution, thereby increasing the particles and 

water mark. 

[0025] 
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Further, the present inventors have earnestly 

studied to achieve the object and consequently 

discovered that when the oxide film is removed by a high 

speed rotation at 300 rpm or more so as to keep the haze 

level before the water-repelling surface is attained and 

then the processing proceeds to a low speed rotation at 

100 rpm or less to completely remove 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 

method for cleaning a semiconductor wafer, including: 

supplying a semiconductor wafer whose surface has 

an oxide film formed thereon with a cleaning solution 

capable of removing the oxide film; and 

cleaning, while rotating, the semiconductor wafer 

to remove the oxide film formed on the surface of the 

semiconductor wafer, where 

the oxide film is removed such that a rotational 

speed of the semiconductor wafer is 300 rpm or more 

after the cleaning with the cleaning solution is started 

and before a water-repelling surface is attained, and 

then the rotational speed of the semiconductor 

wafer is changed to 100 rpm or less to completely remove 

the oxide film. 

[0027] 

Hereinafter, the inventive method for cleaning a 

semiconductor wafer will be described. 

[0028] 

A target to be cleaned is a semiconductor wafer 

having a surface with an oxide film formed thereon. The 

kind of the semiconductor wafer is not particularly 
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limited, and an example thereof includes a silicon wafer. 

Moreover, the oxide film includes a native oxide film, a 

thermal oxide film, and the like, and a native oxide 

film (e.g., the film thickness: 0.5 nm to 1.5 nm) is 

preferable. Note that the native oxide film can be 

formed, for example, by cleaning with ozone water (e.g., 

ozone concentration: 3 ppm or more) or pure water. 

[0029] 

Such a semiconductor wafer whose surface has an 

oxide film formed thereon is supplied with a cleaning 

solution capable of removing the oxide film, and cleaned, 

while the semiconductor wafer is being rotated, to 

remove the oxide film formed on the surface of the 

semiconductor wafer. The present invention is 

characterized in that this oxide film removal is 

performed such that a rotational speed of the 

semiconductor wafer is 300 rpm or more after the 

cleaning with the cleaning solution is started and 

before a water-repelling surface is attained, and then 

the rotational speed of the semiconductor wafer is 

changed to 100 rpm or less to completely remove the 

oxide film. 

[0030] 

Such a method for cleaning a semiconductor wafer 

can suppress surface roughness deterioration and surface 

defect generation. 

[0031] 

In cleaning a semiconductor wafer in the present 

invention, a conventionally-employed single-wafer-

processing spin dryer can be used. Moreover, the 

cleaning solution capable of removing the oxide film is 

preferably hydrofluoric acid (e.g., 0.5 to 5.0 wt%). 

[0032] 
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After the cleaning with the cleaning solution 

capable of removing the oxide film is started and before 

the water-repelling surface is attained (particularly, 

immediately before the water-repelling surface is 

attained), the high speed rotation of 300 rpm or more 

(preferably 1000 rpm or more) makes it possible to keep 

the surface roughness, and suppress haze abnormality at 

the 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, 

the haze level deteriorates. After the cleaning is 

started and before the water-repelling surface is 

attained, the upper limit of rotational speed is not 

particularly limited, and can be, for example, 5000 rpm 

or less. 

[0033] 

After the oxide film is removed by the high speed 

rotation at 300 rpm or more before the water-repelling 

surface is attained (particularly, immediately before 

the water-repelling surface is attained), the rotational 

speed of the semiconductor wafer is changed to 100 rpm 

or less (preferably 50 rpm or less) to completely remove 

the oxide film. Thereby, generations of surface defects 

such as particles and water mark can be suppressed. If 

the high speed rotation of 300 rpm or more is performed 

in the state of water-repelling surface, or if the 

changed rotational speed exceeds 100 rpm, surface defect 

generations such as particles and water mark cannot be 

suppressed. The lower limit of the changed rotational 

speed is not particularly limited, and is preferably at 

least several rotations to obtain the cleaning effect. 

[0034] 

The inventive method for cleaning a semiconductor 
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wafer can be carried out as shown in FIG. 1; 

specifically, cleaning is performed with ozone water and 

pure water to form an oxide film; next, after cleaning 

with a cleaning solution (HF) capable of removing the 

oxide film is started and before the water-repelling 

surface is attained (particularly, immediately before 

the water-repelling surface is attained), the oxide film 

removal is performed with a first rotation number of 300 

rpm or more; then, the rotation is shifted to a second 

rotation number of 100 rpm or less to completely remove 

the oxide film. In FIG. 1, T indicates a timing 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 semiconductor wafer, which has an oxide film formed 

thereon, with pure water. FIGs. 2 (a) to (c) show 

graphs each illustrating changes in the contact angle of 

a semiconductor wafer, which has an oxide film formed 

thereon, with pure water and the percentage of the oxide 

film removed in the oxide film removal process using 

hydrofluoric acid (0.2%, 1.0%, 4.0%). The contact 

angles 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. In other words, 

the timing at which "the water-repelling surface is 

attained" in the present invention can be defined as a 

timing at which the contact angle between a 

semiconductor wafer, which has an oxide film formed 

thereon, and pure water exceeds 5°. Incidentally, the 

contact angle can be measured by using a portable 

contact angle meter PCA-11 manufactured by Kyowa 
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Interface Science Co., Ltd. 

[0036] 

Thus, surface roughness deterioration and surface 

defect generation can be more reliably suppressed by the 

method in which the oxide film removal at the rotational 

speed of 300 rpm or more is performed before the 

semiconductor wafer having the oxide film formed thereon 

has a contact angle of more than 5°  with pure water, and 

then the rotational speed of the semiconductor wafer is 

changed to 100 rpm or less to completely remove the 

oxide film. 

[0037] 

In this respect, as shown in FIGs. 2 (a) to (c), 

when the percentage of the oxide film removed is 90% or 

more, the wafer has a contact angle of more than 5°  and 

has a water-repelling surface. 

[0038] 

Accordingly, the present invention can also 

provide the method in which the oxide film removal at 

the rotational speed of 300 rpm or more is performed 

before 90% of the oxide film formed on the surface of 

the semiconductor wafer is removed, and then the 

rotational speed of the semiconductor wafer is changed 

to 100 rpm or less to completely remove the oxide film. 

[0039] 

In the present invention, to reliably suppress 

surface roughness deterioration, the oxide film removal 

at the rotational speed of 300 rpm or more is preferably 

performed for the possible longest period before the 

water-repelling surface is attained. Thus, the oxide 

film removal is preferably performed immediately before 

90% of the oxide film formed on the surface of the 

semiconductor wafer is removed, and the oxide film 
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removal can be performed until 80% or more of the oxide 

film is removed. 

[0040] 

Further, FIG. 3 shows a relation between the time 

to remove a native oxide film (time to completely 

separate the oxide film and time to attain the water-

repelling surface) and the hydrofluoric acid 

concentration. For example, when the HF concentration 

is 1.0%, the time to completely separate the native 

oxide film (time required to remove 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 film removed reaches 90% (i.e., the water-

repelling surface is attained) at 25.2 seconds. Thus, 

in this case, the present invention can provide the 

method in which the oxide film removal by the high speed 

rotation at 300 rpm or more is performed before 25.2 

seconds elapse after the cleaning with hydrofluoric acid 

is started, and then the rotation is switched to the low 

speed rotation at 100 rpm or less. 

[0041] 

After the oxide film formed on the surface of the 

semiconductor wafer is completely removed, cleaning with 

pure water or ozone water (e.g., 3 ppm or more) is 

preferably performed to prevent the surface from 

contamination. Such cleaning with pure water or ozone 

water is preferably performed at the rotational speed of 

100 rpm or less (particularly preferably 50 rpm or less) 

The cleaning with pure water or ozone water by the low 

speed rotation after the oxide film removal as described 

above can more reliably suppress generations of water 

mark, micro particles, etc. 

[0042] 
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The rotational speed after the oxide film 

formation by, for example, the cleaning with pure water 

or ozone water is not particularly limited, and may be 

high speed rotation at 300 rpm or more. After that, a 

drying process is preferably performed. 

EXAMPLE 

[0043] 

Hereinafter, the present invention will be more 

specifically described with reference to Examples and 

Comparative Examples. However, the present invention is 

not limited to these Examples. 

[0044] 

(Examples 1 to 5, Comparative Examples 1 to 12) 

Using a single-wafer-processing spin dryer, 

semiconductor wafers each having a diameter of 300 mm 

were cleaned 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) -4 hydrofluoric acid (second 

rotation number) 	pure water (second rotation number) -4 

ozone (second rotation number) -> ozone water (1000 rpm) 

drying (1000 rpm). Note that the hydrofluoric acid 

concentration was 1.0%. In Examples 1 to 5 and 

Comparative Example 9 to 12, the cleaning with 

hydrofluoric acid with the first rotation number was 

performed until about 89% of the oxide film was removed, 

and then the rotation number was changed to the second 

rotation number to thus completely remove the oxide film. 

Note that when the hydrofluoric-acid cleaning with the 

first rotation number was completed, the wafer had a 

contact angle of 5°  with pure water. Meanwhile, in 

Comparative Examples 1 to 8, the rotational speed was 
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not changed in the oxide film removal process using 

hydrofluoric acid. 

[0045] 

Tables 1, 2 show the results of the number of 

surface defects, AHaze (haze deterioration amount), and 

the presence or absence of haze abnormality in the dried 

semiconductor wafers. FIG. 4 shows graphs of (A) the 

number of defects, given that the value in Example 1 was 

taken as 100, and (B) the haze deterioration amount, 

given that the value in Example 1 was taken as 100. FIG. 

5 shows surface defect maps of the dried semiconductor 

wafers. FIG. 6 shows haze maps after the drying in 

Comparative Example 1 and Comparative Example 7. It was 

revealed that Comparative Example 1 had a haze 

abnormality but Comparative Example 7 had no haze 

abnormality. 

[0046] 

[Table 1] 

Example lExample 2 Example 3Example 4 Example 5 
First 

rotation 
number 

300 rpm 800 rpm 1000 rpm 1000 rpm 1500 rpm 

Second 
rotation 
number 

100 rpm 100 rpm 50 rpm 100 rpm 50 rpm 

Number of 
defects 

747 566 346 300 232 

Defect 
level 

good good good good good 

AHaze 1.13 ppb 1.04 	ppb 1.07 ppb 1.12 ppb 0.98 ppb 

Haze level good good good good good 

Haze 
abnormality 

absent absent absent absent absent 

[0047] 

[Table 2] 

Comparative Comparative omparative Comparative Comparative 
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Example 1 Example 2 Example 3 Example 4 Example 5 

First rotation 
number 

50 rpm 80 rpm 100 rpm 150 rpm 300 rpm Second 
rotation 
number 

Number of 
defects 

305 300 586 1252 1133 

Defect level good good good poor poor 

dHaze 1.89 ppb 1.27 ppb 1.67 ppb 1.09 ppb 0.98 ppb 

Haze level poor poor poor good good 

Haze 
abnormality 

present present present absent absent 

Comparative 
Example 6 

Comparative 
Example 7 

Comparative 
Example 8 

Comparative 
Example 9 

Comparative 
Example 10 

First 
rotation 
number 

500 rpm 1000 rpm 1500 rpm 

200 rpm 150 rpm 

Second 
rotation 
number 

100 rpm 100 rpm 

Number of 
defects 

1084 1373 1557 692 756 

Defect level poor poor poor good good 

AHaze 0.85 ppb 1.07 ppb 0.96 ppb 3.10 ppb 2.92 ppb 

Haze level good good good poor poor 

Haze 
abnormality 

absent absent absent absent absent 

Comparative 
Example 11 

Comparative 
Example 12 

First 
rotation 
number 

1000 rpm 1000 rpm 

Second 
rotation 
number 

150 rpm 300 rpm 

Number of 
defects 

2382 1269 

Defect 
level 

poor poor 

AHaze 1.22 ppb 1.14 ppb 

Haze level good good 

Haze 
abnormality 

absent absent 

[0048] 
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(Example 6) 

Cleaning and drying were performed by the same 

method as in Examples 1 to 5 described above, except 

that the first rotation number was 1300 rpm and the 

second rotational speed was 50 rpm (Example 6). FIG. 6 

shows a haze map in Example 6. Example 6 was revealed 

to have no haze abnormality. 

[0049] 

By the spin cleaning at the single constant speed 

of 100 rpm or less, the haze deterioration amount was 

large, and haze abnormality occurred at the wafer outer 

periphery (Comparative Examples 1 to 3). Moreover, by 

the spin cleaning at the single constant speed of 150 

rpm or more, water mark was generated, and the surface 

defect level deteriorated (Comparative Examples 4 to 8). 

Further, even when the rotational speed was changed 

during the oxide film removal using hydrofluoric acid, 

if the first rotation number was smaller than 300 rpm, 

the haze deterioration amount was large (Comparative 

Examples 9, 10); if the second rotation number was 

faster than 100 rpm, the number of surface defects was 

larger (Comparative Examples 11, 12). Note that it was 

revealed that, in Comparative Examples 9, 10, the haze 

abnormality occurred at the wafer outer periphery, but 

the abnormality was absent in appearance. 

[0050] 

In contrast, as in Examples 1 to 6, shifting the 

high speed rotation of 300 rpm or more to the low speed 

rotation of 100 rpm or less during the oxide film 

removal treatment using hydrofluoric acid successfully 

suppressed the haze deterioration amount, and suppressed 

haze abnormality and surface defect generations such as 

water mark. 
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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 number, second rotation 

number). In Table 3, 0 indicates that a favorable 

number of defects, a favorable haze deterioration amount, 

and no haze abnormality; and x indicates the other 

states. 

[Table 3] 

N, 

First rotation number 
50 80 100 150 200 300 800 1000 1500 

ll 

N i 
0 0 

.41 rt 
t1 

0  
tv 

150 x X x x X 0 0 0 0 
180 , X x >C 0 0 0 0 
100 x x 0 0 0 

I 	3.. t.... 
Ri 0 
, 

........, 
1 

. ...._ 
---- -, 

x ........ ., x x 
x 

36 6-  
onò  

- 

(.1 	 1000 
1500 

X 

I 

[0052] 

(Comparative Example 13) 

Using a single-wafer-processing spin dryer, a 

semiconductor wafer having a diameter of 300 mm was 

cleaned and dried in the order of ozone water (300 rpm) 

-> pure water (300 rpm) 	hydrofluoric acid (300 rpm) 

hydrofluoric acid (100 rpm) -4 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 removed, 

and then the rotation number was changed to 100 rpm to 

thus completely remove the oxide film. Note that when 

the hydrofluoric acid cleaning with the first rotation 

number was completed, 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 Comparative Example 13, the number 

of surface defects was 1121, and the relative value was 

150, given that the value in Example 1 was taken as 100; 

AHaze was 1.07 ppb, and the relative value was 95, given 

that the value in Example 1 was taken as 100. It was 

revealed that surface defects such as water mark and 

particles were increased by the oxide film removal 

treatment by the high speed rotation at 300 rpm or more 

after the water-repelling surface was attained. 

[0054] 

It should be noted that the present invention is 

not limited to the above-described embodiments. The 

embodiments are just examples, and any examples that 

have substantially the same feature and demonstrate the 

same functions and effects as those in the technical 

concept disclosed in claims of the present invention are 

included in the technical scope of the present invention. 
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CLAIMS 

1. A method for cleaning a semiconductor wafer, 

including: 

supplying a semiconductor wafer whose surface has 

an oxide film formed thereon with a cleaning solution 

capable of removing the oxide film; and 

cleaning, while rotating, the semiconductor wafer 

to remove the oxide film formed on the surface of the 

semiconductor wafer, wherein 

the oxide film is removed such that a rotational 

speed of the semiconductor wafer is 300 rpm or more 

after the cleaning with the cleaning solution is started 

and before a water-repelling surface is attained, and 

then the rotational speed of the semiconductor wafer is 

changed to 100 rpm or less to completely remove the 

oxide film. 

2. The method for cleaning a semiconductor wafer 

according to claim 1, wherein 

the semiconductor wafer is a silicon wafer, and 

the cleaning solution capable of removing the 

oxide film is hydrofluoric acid. 

3. The method for cleaning a semiconductor wafer 

according to claim 1 or 2, wherein 

the oxide film removal at the rotational speed of 

300 rpm or more is performed before 90% of the oxide 

film formed on the surface of the semiconductor wafer is 

removed, and 

then the rotational speed of the semiconductor 

wafer is changed to 100 rpm or less to completely remove 

the oxide film. 

19 



4. The method for cleaning a semiconductor wafer 

according to any one of claims 1 to 3, wherein 

the oxide film removal at the rotational speed of 

300 rpm or more is performed before the semiconductor 

wafer having the oxide film formed thereon has a contact 

angle of more than 5°  with pure water, and 

then the rotational speed of the semiconductor 

wafer is changed to 100 rpm or less to completely remove 

the oxide film. 

5. The method for cleaning a semiconductor wafer 

according to any one of claims 1 to 4, wherein after the 

oxide film formed on the surface of the semiconductor 

wafer is completely removed, cleaning with pure water or 

ozone water is performed at the rotational speed of 100 

rpm or less. 

6. The method for cleaning a semiconductor wafer 

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

film is a native oxide film. 
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