
DESCRIPTION 

METHOD FOR EVALUATING SILICON WAFER AND METHOD FOR 

MANUFACTURING SILICON WAFER 

TECHNICAL FIELD 

[0001] 

The present invention relates to a method for 

evaluating a silicon wafer and a method for manufacturing a 

silicon wafer. 

BACKGROUND ART 

[0002] 

Wafer quality after polishing is improving daily, and 

on observing the quality of a wafer after polish-cleaning, 

it is becoming difficult to discern whether an observed 

abnormality is due to polishing, cleaning, or crystal. 

[0003] 

Presently, for evaluating the quality of a polishing 

state, the only method is to polish a large quantity of 

wafers and follow the trend in quality, and since the 

difference in quality changes with various external 

factors, evaluation is difficult. In addition, 

conventionally, a wafer after polishing is only measured 

once, and in manufacturing a vast quantity of wafers, it 

has been extremely difficult to detect abnormality in 

polishing quality even if a sampling inspection is 

conducted as is conventional. Moreover, it is often 

already too late at the stage when an abnormal value can be 

clearly observed. 

[0004] 

As a conventionally existing method for evaluating 

surface quality, there is the SC1-RT method, but this is a 
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method for evaluating defects due to silicon crystal or 

metallic contamination and not a method for evaluating 

defects due to processing such as polishing (processing 

defects)(Patent Document 1). 

[0005] 

In addition, since the SC1-RT method uses aqueous 

alkaline solution, which etches both Si and SiO2 

theoretically, degradation of wafer surface roughness is 

considerable. 

[0006] 

In addition, the conventional method for evaluating 

the quality of a wafer by ozone water and HF treatment 

includes a step of removing (delaminating) all the natural 

oxide film (Patent Document 2), and if a complete removal 

of the oxide film is thus performed, defects due to crystal 

become actualized, and it was not possible to evaluate 

defects due to processing such as polishing. 

CITATION LIST 

PATENT LITERATURE 

[0007] 

Patent Document 1: Japanese Unexamined Patent Application 

Publication No. 2002-353281 

Patent Document 1: Japanese Unexamined Patent Application 

Publication No. 2013-004760 

SUMMARY OF INVENTION 

TECHNICAL PROBLEM 

[0008] 

The present invention has been made in view of the 

above-described problem, and an object thereof is to 

provide a method for evaluating a silicon wafer in which it 

is possible to evaluate only defects due to processing such 
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as polishing, excluding defects due to crystal and 

particles, etc. generated while cleaning, etc. 

SOLUTION TO PROBLEM 

[0009] 

To solve the above problem, the present invention 

provides a method for evaluating a silicon wafer, 

including: 

a pre surface defect measuring step for performing a 

surface defect measurement on the silicon wafer in advance, 

a cleaning step of alternately repeating on the 

silicon wafer an oxidation treatment by ozone water and an 

oxide film removal treatment by hydrofluoric acid under a 

condition of not completely removing an oxide film formed 

on a surface of the silicon wafer, and 

an incremental defect measuring step of performing a 

surface defect measurement on the silicon wafer after the 

cleaning step and measuring incremental defects that 

increased relative to defects measured in the pre surface 

defect measuring step, wherein 

the cleaning step and the incremental defect 

measuring step are alternately performed repeatedly 

multiple times and the silicon wafer is evaluated based on 

a measurement result of the incremental defects after each 

cleaning step. 

[0010] 

Such a method for evaluating a silicon wafer makes it 

possible to actualize only processing defects without 

actualizing defects due to crystal in the cleaning step, 

and by observing the increase tendency of the incremental 

defects measured after each cleaning step, it is possible 

to evaluate only processing defects, excluding defects due 

to crystal and particles, etc. generated while cleaning, 
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etc., and the quality of processing such as polishing can 

be evaluated. 

[0011] 

In addition, in this case, the oxide film removal 

treatment by hydrofluoric acid under the condition of not 

completely removing the oxide film is preferably performed 

with a hydrofluoric acid concentration of 0.1 to 1.0% and a 

treatment time of 2 seconds to 20 seconds. 

[0012] 

Since it is possible to control natural oxide film 

thickness with such an oxide film removal treatment by 

hydrofluoric acid, it is possible to perform the oxide film 

removal without completely removing the oxide film with 

more certainty. 

[0013] 

In addition, in this case, the cleaning step is 

preferably performed by repeating the oxidation treatment 

by ozone water and the oxide film removal treatment by 

hydrofluoric acid alternately 5 times or more. 

[0014] 

In this way, by repeating the oxidation treatment by 

ozone water and the oxide film removal treatment by 

hydrofluoric acid 5 times or more, it is possible to 

actualize processing defects with certainty, and therefore, 

it is possible to evaluate processing quality more 

accurately. 

[0015] 

In addition, in this case, as the silicon wafer, a 

mirror-polished wafer is preferably used. 

[0016] 

In the inventive method for evaluating a silicon 

wafer, by using a mirror-polished silicon wafer, polishing 

quality can be evaluated. 
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[0017] 

In addition, in the inventive method for evaluating a 

silicon wafer, defects of the silicon wafer due to 

processing can be evaluated based on a measurement result 

of the incremental defects after each of the cleaning 

steps. 

[0018] 

In the inventive method for evaluating a silicon 

wafer, it is possible to actualize only defects due to 

processing such as polishing in the cleaning step, and by 

observing the increase tendency of the incremental defects 

measured after each cleaning step, it is possible to 

evaluate only defects due to processing, and therefore, it 

is possible to evaluate processing quality. 

[0019] 

In addition, the present invention provides a method 

for manufacturing a silicon wafer that is to become a 

product by performing mirror-polishing on a silicon wafer 

before mirror-polishing, including: 

a step of preparing an experimental silicon wafer 

before mirror-polishing, 

a step of performing mirror-polishing on the 

experimental silicon wafer before mirror-polishing under 

prescribed mirror-polishing conditions, 

a pre surface defect measuring step for performing a 

surface defect measurement on the experimental silicon 

wafer in advance, 

a cleaning step of alternately repeating on the 

experimental silicon wafer an oxidation treatment by ozone 

water and an oxide film removal treatment by hydrofluoric 

acid under a condition of not completely removing an oxide 

film formed on a surface of the experimental silicon wafer, 

and 
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an incremental defect measuring step of performing a 

surface defect measurement on the experimental silicon 

wafer after the cleaning step and measuring incremental 

defects that increased relative to defects measured in the 

pre surface defect measuring step, wherein 

the cleaning step and the incremental defect 

measuring step are alternately performed repeatedly 

multiple times and the experimental silicon wafer is 

evaluated based on a measurement result of the incremental 

defects after each cleaning step, 

on the basis of the evaluation of the experimental 

silicon wafer, mirror-polishing conditions of the mirror-

polishing wherein polishing quality after performing 

mirror-polishing on the silicon wafer before mirror-

polishing is a desired polishing quality are specified, and 

the silicon wafer that is to become a product is 

manufactured by performing mirror-polishing on the silicon 

wafer before mirror-polishing under the specified mirror-

polishing conditions. 

[0020] 

Such a method for manufacturing a silicon wafer makes 

it possible to actualize only processing defects without 

actualizing defects due to crystal in the cleaning step, 

and by observing the increase tendency of the incremental 

defects measured after each cleaning step, it is possible 

to evaluate only processing defects, excluding defects due 

to crystal and particles, etc. generated while cleaning, 

etc., regarding the experimental silicon wafer. This 

experiment makes it possible to specify under what mirror-

polishing conditions the mirror-polishing should be 

performed on the silicon wafer before mirror-polishing to 

obtain a desired polishing quality. By manufacturing a 

silicon wafer under the mirror-polishing conditions 
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specified in this way, it is possible to manufacture a 

mirror-polished silicon wafer of a desired polishing 

quality. 

ADVANTAGEOUS EFFECTS OF INVENTION 

[0021] 

In the inventive method for evaluating a silicon 

wafer, it is possible to actualize only processing defects 

without actualizing defects due to crystal in the cleaning 

step, and in addition, by observing the increase tendency 

of the incremental defects measured after each cleaning 

step, it is possible to evaluate only processing defects 

due to polishing, etc., excluding defects due to crystal 

and particles, etc. generated while cleaning, etc. In 

addition, in the present invention, it is possible to 

perform the cleaning without degrading the surface 

roughness of the wafer, and measurement at a minute 

particle size is possible. In addition, in the inventive 

method for manufacturing a silicon wafer, by specifying 

mirror-polishing conditions on the basis of the evaluation 

of the experimental silicon wafer whose processing defects 

only were evaluated, it is possible to manufacture a 

mirror-polished silicon wafer of a desired polishing 

quality. 

BRIEF DESCRIPTION OF DRAWINGS 

[0022] 

FIG. 1 is a step flow diagram showing an embodiment 

of the inventive method for evaluating a silicon wafer. 

FIG. 2 is a graph showing the relationship between 

the total number of repetition of treatment by ozone water 

-> treatment by hydrofluoric acid in the Example and the 

number of incremental defects. 
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FIG. 3 (A) shows SEM images of a wafer surface 

observed after cleaning in the Example, and (B) shows SEM 

images of defects detected in the Comparative Example. 

DESCRIPTION OF EMBODIMENTS 

[0023] 

As stated above, in a conventional method for 

evaluating a silicon wafer, defects due to crystal become 

actualized, and it has not been possible to evaluate 

defects due to processing such as polishing. 

[0024] 

Accordingly, in order to solve the above problems, 

the present inventors have keenly studied and found that by 

alternately repeating multiple times a cleaning step of 

alternately repeating an oxidation treatment by ozone water 

and an oxide film removal treatment by hydrofluoric acid 

under a condition of not completely removing an oxide film 

formed on a surface of the silicon wafer and an incremental 

defect measuring step of performing a surface defect 

measurement on the silicon wafer after the cleaning step 

and measuring incremental defects that increased relative 

to defects measured in the pre surface defect measuring 

step and by evaluating the silicon wafer on the basis of a 

measurement result of the incremental defects after each 

cleaning step, it is possible to actualize only defects due 

to processing without actualizing defects due to crystal in 

the cleaning step and it is possible to evaluate only 

defects due to processing such as polishing, and arrived at 

the present invention. 

[0025] 

That is, the present invention provides a method for 

evaluating a silicon wafer, including: 

a pre surface defect measuring step for performing a 
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surface defect measurement on the silicon wafer in advance, 

a cleaning step of alternately repeating on the 

silicon wafer an oxidation treatment by ozone water and an 

oxide film removal treatment by hydrofluoric acid under a 

condition of not completely removing an oxide film formed 

on a surface of the silicon wafer, and 

an incremental defect measuring step of performing a 

surface defect measurement on the silicon wafer after the 

cleaning step and measuring incremental defects that 

increased relative to defects measured in the pre surface 

defect measuring step, wherein 

the cleaning step and the incremental defect 

measuring step are alternately performed repeatedly 

multiple times and the silicon wafer is evaluated based on 

a measurement result of the incremental defects after each 

cleaning step. 

[0026] 

Hereinafter, the inventive method for evaluating a 

silicon wafer will be described. FIG. 1 is a step flow 

diagram showing an embodiment of the inventive method for 

evaluating a silicon wafer. 

[0027] 

As a silicon wafer to be evaluated, there is no 

particular limitation, but a mirror-polished silicon wafer 

is preferable. Using a mirror-polished silicon wafer, it 

is possible to evaluate defects due to polishing such as 

PID (Polishing Induced Defect) and polishing quality can be 

evaluated. 

[0028] 

Firstly, a pre surface defect measuring step for 

performing a surface defect measurement in advance is 

performed on the silicon wafer to be evaluated (FIG. 1 

(a)). For example, the step can be performed using a 
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Surfscan SP5 manufactured by KLA-Tencor. Since there are 

hardly any processing defects with a size over 40 nm, it is 

sufficient for the measured size to be 40 nm or less. 

[0029] 

Next, a cleaning step of alternately repeating an 

oxidation treatment by ozone water and an oxide film 

removal treatment by hydrofluoric acid under a condition of 

not completely removing an oxide film formed on a surface 

of the silicon wafer is performed (FIG. 1 (b)). This 

cleaning step is preferably performed in a single-wafer-

type cleaning apparatus. 

[0030] 

The cleaning step (b) is a step for actualizing 

defects due to processing such as polishing. By performing 

an oxide film removal by hydrofluoric acid without 

completely removing the oxide film and a reoxidation of the 

wafer surface by ozone water, it is possible to actualize 

only defects due to processing such as polishing without 

actualizing defects due to crystal. 

[0031] 

With the conventional SC1-RT method (for example, 

Japanese Unexamined Patent Application Publication No. 

2000-208578) or a conventional method for evaluating the 

quality of a wafer by ozone water and HF treatment, it is 

not possible to evaluate defects due to processing such as 

polishing, but with the present invention, by performing 

cleaning with repetition using ozone water and hydrofluoric 

acid without completely removing the oxide film, it is 

possible to actualize and evaluate only defects due to 

processing without actualizing defects due to crystal. In 

addition, it is possible to perform the cleaning without 

degrading the surface roughness of the wafer, and 

measurement at a minute particle size is possible. 
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[0032] 

By actualizing only defects due to processing such as 

polishing in this way, it is possible to evaluate only 

processing defects. 

[0033] 

Incidentally, the reason why only defects due to 

processing such as polishing can be actualized without 

actualizing defects due to crystal in the cleaning step (b) 

in the present invention is as follows. Regarding 

processing defects, damage occurs in the wafer at the time 

of processing such as polishing and becomes a damaged 

layer. The oxide film of the wafer is removed by 

hydrofluoric acid, but the oxide film on the part of the 

mechanically damaged layer has a different etching rate 

from the surrounding oxide film, which is made apparent by 

alternately repeating the treatment by ozone water and the 

treatment by hydrofluoric acid. This is because, by 

performing an etching treatment by hydrofluoric acid in 

which the oxide film remains, a difference occurs in the 

oxide film thickness in the mechanically damaged layer and 

the surrounding portion (the oxide film in the part of the 

mechanically damaged layer is thick), and by repeating the 

treatment of re-forming an oxide film (make the oxide film 

thickness uniform again) by ozone water, the difference 

becomes more marked. If the oxide film is completely 

removed, the part of the oxide film on the mechanically 

damaged layer is also removed. Therefore, even if the 

ozone water treatment and the hydrofluoric acid treatment 

are repeated, no difference occurs in oxide film thickness 

since there is no oxide film, and no actualizing occurs, 

and it becomes impossible to evaluate defects due to 

processing. 

[0034] 
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In addition, by keeping the etching amount low and 

constantly leaving some oxide film by repeating the ozone 

water and hydrofluoric acid treatments without completely 

removing the oxide film as in the present invention, 

crystal defects such as oxide precipitates or defects such 

as pits due to metallic contamination are not actualized. 

[0035] 

On the other hand, in the conventional SC1-RT method, 

in the actualizing due to performing a considerable amount 

of etching, not only processing defects but also crystal 

defects such as oxide precipitates are actualized. 

[0036] 

The conventional method for evaluating the quality of 

a wafer by ozone water and HF treatment includes a step of 

removing (delaminating) all the natural oxide film. 

Although it is possible to evaluate without degrading 

surface roughness by completely removing the oxide film 

using ozone water and hydrofluoric acid, with this method, 

crystal defects are also actualized when removing the 

natural oxide film with HF. 

[0037] 

The ozone concentration of the ozone water in the 

present invention is not particularly limited, but 5 ppm to 

30 ppm is preferable. 5 ppm or more is preferable for 

producing a natural oxide film, and from the perspective of 

substantial effective concentration, 30 ppm or less is 

preferable. In addition, the time for each treatment by 

ozone water is, for producing a natural oxide film, 

preferably 10 seconds or more. 

[0038] 

The hydrofluoric acid concentration is not 

particularly limited, but 0.1 to 1.0% is preferable. With 

0.1% or more, it is preferable since the concentration can 
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be controlled accurately. In addition, for controlling the 

film thickness of the natural oxide film, 1.0% or less is 

preferable. In addition, each hydrofluoric acid treatment 

time is preferably approximately 2 seconds to 20 seconds. 

With 2 seconds or more, the hydrofluoric acid supplied to 

the wafer is spread, and with 20 seconds or less, it is 

possible to perform the oxide film removal treatment, 

leaving some oxide film with certainty, and therefore, it 

is preferable. 

[0039] 

The number of repeats of the oxidation treatment by 

ozone water and the oxide film removal treatment by 

hydrofluoric acid is preferably approximately 5 times to 50 

times. When the number of repeats is 5 times or more, it 

is possible to actualize processing defects with certainty. 

In addition, when it is 50 times or less, cleaning step 

time can be reduced and throughput is raised, and 

therefore, it is preferable. Further, with 50 times or 

less, it is preferable since it is possible to evaluate 

without degrading the surface roughness of the silicon 

wafer. In addition, this is sufficient since it is 

possible to grasp the processing quality tendency of the 

wafer without repeating more than 50 times. 

[0040] 

Next, an incremental defect measuring step (c) of 

performing a surface defect measurement on the silicon 

wafer after the cleaning step (b) and measuring incremental 

defects that increased relative to defects measured in the 

pre surface defect measuring step (a) is performed. 

[0041] 

In this incremental defect measuring step (c), the 

number of only the defects that increased relative to 

defects measured in the pre surface defect measuring step 
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(a) is measured. In the measurement, for example, by using 

a Surfscan SP5 manufactured by KLA-Tencor as in the pre 

surface defect measuring step and performing a same-

coordinate measurement, it is possible to measure the 

increased number of only the defects that increased. 

[0042] 

Subsequently, the cleaning step (b) and the 

incremental defect measuring step (c) are again performed. 

This is performed multiple times, and on the basis of the 

measurement result of the incremental defects after each 

cleaning step, for example, the increase tendency 

(inclination) of the incremental defects or the increased 

amount of incremental defects, the silicon wafer is 

evaluated. 

[0043] 

In this way, by alternately performing the cleaning 

step (b) and the incremental defect measuring step (c) 

multiple times and evaluating the silicon wafer on the 

basis of the measurement result of the incremental defects 

(inclination of the incremental defects or the number of 

incremental defects), it is possible to evaluate only 

defects due to processing such as polishing, excluding 

defects due to crystal and particles, etc. generated while 

cleaning, etc. 

[0044] 

In a wafer with favorable conditions of processing 

such as polishing, no (few) defects due to processing 

occur, and therefore, even when the cleaning step (b) and 

the incremental defect measuring step (c) are repeated, the 

inclination of the increase of the incremental defects is 

small, and the number of incremental defects is small. On 

the other hand, with a poor polish-processing quality, 

defects due to processing occur, and therefore, when the 
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cleaning and the surface defect measurement are repeated, 

the inclination of the increase of the incremental defects 

becomes large, and the number of incremental defects 

becomes large. By evaluating the polish-processing quality 

on the basis of this inclination or the number of 

incremental defects, it is possible to observe the 

processing state at that point in time. 

[0045] 

That is, when making a linear approximation of the 

incremental defects, the larger the inclination or the 

larger the number of incremental defects, latent processing 

defects are included, which means processing quality is 

poor. 

[0046] 

As shown above, in the present invention, by 

repeatedly performing cleaning without completely removing 

the oxide film using ozone water and hydrofluoric acid, not 

only are degradation of the surface roughness of the wafer 

and adhesion of particles etc. suppressed, it is also 

possible to actualize only defects due to processing such 

as polishing without actualizing defects due to crystal. 

In addition, by observing the increase tendency of the 

incremental defects measured after each cleaning step, it 

is possible to evaluate only defects due to processing such 

as polishing, excluding defects due to crystal and 

particles, etc. generated while cleaning, etc. In 

addition, defect evaluation in a minute region has become 

possible which previously was not. 

[0047] 

In addition, the above method for evaluating a 

silicon wafer can be applied to a method for manufacturing 

a silicon wafer that is to become a product by performing 

mirror-polishing on a silicon wafer before mirror- 
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polishing. In this method for manufacturing a silicon 

wafer, before manufacturing the silicon wafer that is to 

become a product, the mirror-polishing conditions in the 

mirror-polishing are specified in advance by conducting an 

experiment on an experimental silicon wafer according to 

the above method for evaluating a silicon wafer, and the 

silicon wafer that is to become a product is manufactured 

by performing the mirror-polishing under the specified 

mirror-polishing conditions. Specifically, a silicon wafer 

is manufactured as described below. 

[0048] 

Firstly, an experimental silicon wafer before mirror-

polishing is prepared. Next, mirror-polishing is performed 

on this experimental silicon wafer before mirror-polishing 

under prescribed mirror-polishing conditions. On the 

experimental silicon wafer mirror-polished in this way, the 

pre surface defect measuring step, the cleaning step, and 

the incremental defect measuring step are performed as in 

the above method for evaluating a silicon wafer (see FIG. 1 

(a) to (c)). Specifically, each step is performed as 

follows. Firstly, a pre surface defect measuring step for 

performing a surface defect measurement in advance is 

performed on the mirror-polished experimental silicon 

wafer. Next, the cleaning step of alternately repeating an 

oxidation treatment by ozone water and an oxide film 

removal treatment by hydrofluoric acid under a condition of 

not completely removing an oxide film formed on a surface 

of the experimental silicon wafer is performed on the 

experimental silicon wafer. Next, the incremental defect 

measuring step of performing a surface defect measurement 

on the experimental silicon wafer after the cleaning step 

and measuring incremental defects that increased relative 
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to defects measured in the pre surface defect measuring 

step is performed. 

[0049] 

The above cleaning step and the incremental defect 

measuring step are alternately repeated multiple times and 

the experimental silicon wafer is evaluated on the basis of 

the measurement result of the incremental defects after 

each cleaning step. Further, on the basis of the 

evaluation of this experimental silicon wafer, mirror-

polishing conditions of the mirror-polishing in which 

polishing quality after performing mirror-polishing on the 

silicon wafer before mirror-polishing is a desired 

polishing quality are specified. A silicon wafer that is 

to become a product by performing mirror-polishing on a 

silicon wafer before mirror-polishing is manufactured under 

the mirror-polishing conditions specified here. 

[0050] 

With a mirror-polished silicon wafer which was 

polished under polishing conditions in which no (few) 

processing defects occur after mirror-polishing, the 

inclination of the increase of the incremental defects is 

small, and the number of incremental defects is small even 

when the cleaning step (b) and the incremental defect 

measuring step (c) are repeated. On the other hand, with a 

poor polish-processing quality, defects due to processing 

occur, and therefore, when the cleaning and the surface 

defect measurement are repeated, the inclination of the 

increase of the incremental defects becomes large, and the 

number of incremental defects becomes large. By evaluating 

the polish-processing quality on the basis of this 

inclination or the number of incremental defects in the 

experimental silicon wafer, it is possible to specify under 

what mirror-polishing conditions the mirror-polishing 
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should be performed on the silicon wafer before mirror-

polishing to obtain a desired polishing quality. 

[0051] 

More specifically, it is possible to select mirror-

polishing conditions such that, when making a linear 

approximation of the incremental defects, there is no 

inclination or the inclination is small. For example, in 

the flow shown in FIG. 1, the mirror-polishing conditions 

can be set so that the number of incremental defects has an 

average of 10 or less, 5 or less, or 1 or less for every 10 

repeats of hydrofluoric acid , ozone water. 

EXAMPLE 

[0052] 

Hereinafter, the present invention will be more 

specifically described with reference to Examples and 

Comparative Examples, but the present invention is not 

limited to these Examples. 

[0053] 

(Example) 

A pre surface defect measurement was performed using 

silicon wafers that had been subjected to final polishing 

under different polishing conditions (polishing conditions 

1 to 4) and finished being cleaned (FIG. 1 (a)). Cleaning 

was performed on the wafer on which the pre surface defect 

measurement was performed by alternately repeating the 

oxidation treatment by ozone water and the oxide film 

removal treatment by hydrofluoric acid (FIG. 1 (b)). 

[0054] 

The cleaning was performed with the cleaning 

conditions set to: an ozone water concentration of 10 ppm, 

20 seconds as each ozone water treatment time, a 

hydrofluoric acid concentration of 0.3%, 5 seconds as each 
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hydrofluoric acid treatment time, and 5 as the number of 

repeats of hydrofluoric acid 	ozone water in the flow 

shown in FIG. 1, and drying was performed subsequently. 

Note that in every hydrofluoric acid treatment, the oxide 

film removal was performed leaving a thickness on the wafer 

surface. 

[0055] 

Next, a surface defect measurement was performed on 

the silicon wafer after the cleaning step and incremental 

defects that increased relative to defects measured in the 

pre surface defect measuring step (a) were measured (FIG. 1 

(c)). Note that the pre surface defect measurement and the 

incremental defect measurement were performed using a 

Surfscan SP5 manufactured by KLA-Tencor at a particle size 

of 19 nm or more, and by performing a same-coordinate 

measurement, only the incremental defects that were 

increased were measured. 

[0056] 

The cleaning step and the incremental defect 

measuring step were repeated until the total number of 

repetition of treatment by ozone water , treatment by 

hydrofluoric acid became 50 (that is, until the number of 

repeats of the cleaning step and the incremental defect 

measuring step became 10). 

[0057] 

With the number of only the defects that increased 

relative to the result of the pre surface defect 

measurement after each cleaning step as the number of 

incremental defects, the total number of repetition of 

treatment by ozone water 	treatment by hydrofluoric acid 

and the number of incremental defects are summarized and 

shown in Table 1. In addition, a graph with the 

relationship between the total number of repetition of 
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treatment by ozone water , treatment by hydrofluoric acid 

and the number of incremental defects plotted is shown in 

FIG. 2. On the basis of Table 1 and FIG. 2, the 

inclination of the increase of the incremental defects or 

the increased amount of defects was evaluated. 

[0058] 

In addition, when the wafer surface after cleaning 

was observed by SEM it was revealed that no crystal defects 

were actualized on the wafer surface, and that only 

processing defects as shown in FIG. 3 (A) were actualized, 

and it was revealed that it was possible to evaluate 

processing quality. 

[0059] 

As shown in FIG. 2, in the polishing conditions 1 to 

4, the inclination of the increase of the incremental 

defects was different with each polishing condition, and 

since there is almost no inclination of the increase in the 

polishing conditions 1, it was revealed that no defects due 

to processing had occurred, that is, the polishing quality 

was favorable. In addition, in the polishing conditions 2 

to 4, the greater the inclination of the increase, that is, 

in the order, polishing conditions 4, polishing conditions 

3, polishing conditions 2, the worse the polishing quality. 

[0060] 
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[Table 1] 

Total number of 
repetition of 
ozone water treatment 
, hydrofluoric acid 
treatment 

Number of defects that increased relative 
to pre surface defect measurement result 

Polishing 
conditions 
1 

Polishing 
conditions 
2 

Polishing 
conditions 
3 

Polishing 
conditions 
4 

5 5 8 15 20 
10 6 8 20 31 
15 7 13 22 39 
20 6 15 30 47 
25 5 19 34 55 
30 7 23 41 67 
35 6 25 48 74 
40 5 27 58 78 
45 7 31 62 90 
50 6 35 68 105 

[0061] 

(Comparative Example) 

A silicon wafer was evaluated by the method for 

evaluation by the SC1-RT method disclosed in Japanese 

Unexamined Patent Application Publication No. 2000-208578. 

Specifically, using a treatment solution including ammonia, 

hydrogen peroxide, and water, an etching treatment was 

performed on a silicon wafer surface and defects were 

detected. However, what were detected in this treatment 

were mainly particles and crystal defects as shown in FIG. 

3 (B). In addition, even when a Surfscan SP5 manufactured 

by KLA-Tencor was used, at a particle size of 19 nm or 

more, surface roughness was degraded, and measurement was 

impossible. 

[0062] 

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 
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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 evaluating a silicon wafer, comprising: 

a pre surface defect measuring step for performing a 

surface defect measurement on the silicon wafer in advance, 

a cleaning step of alternately repeating on the 

silicon wafer an oxidation treatment by ozone water and an 

oxide film removal treatment by hydrofluoric acid under a 

condition of not completely removing an oxide film formed 

on a surface of the silicon wafer, and 

an incremental defect measuring step of performing a 

surface defect measurement on the silicon wafer after the 

cleaning step and measuring incremental defects that 

increased relative to defects measured in the pre surface 

defect measuring step, wherein 

the cleaning step and the incremental defect 

measuring step are alternately performed repeatedly 

multiple times and the silicon wafer is evaluated based on 

a measurement result of the incremental defects after each 

cleaning step. 

2. The method for evaluating a silicon wafer according 

to claim 1, wherein the oxide film removal treatment by 

hydrofluoric acid under the condition of not completely 

removing the oxide film is performed with a hydrofluoric 

acid concentration of 0.1 to 1.0% and a treatment time of 2 

seconds to 20 seconds. 

3. The method for evaluating a silicon wafer according 

to claim 1 or 2, wherein the cleaning step is performed by 

repeating the oxidation treatment by ozone water and the 

oxide film removal treatment by hydrofluoric acid 

alternately 5 times or more. 
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4. The method for evaluating a silicon wafer according 

to any one of claims 1 to 3, wherein as the silicon wafer, 

a mirror-polished wafer is used. 

5. The method for evaluating a silicon wafer according 

to any one of claims 1 to 4, wherein defects of the silicon 

wafer due to processing are evaluated based on a 

measurement result of the incremental defects after each of 

the cleaning steps. 

6. A method for manufacturing a silicon wafer that is to 

become a product by performing mirror-polishing on a 

silicon wafer before mirror-polishing, comprising: 

a step of preparing an experimental silicon wafer 

before mirror-polishing, 

a step of performing mirror-polishing on the 

experimental silicon wafer before mirror-polishing under 

prescribed mirror-polishing conditions, 

a pre surface defect measuring step for performing a 

surface defect measurement on the experimental silicon 

wafer in advance, 

a cleaning step of alternately repeating on the 

experimental silicon wafer an oxidation treatment by ozone 

water and an oxide film removal treatment by hydrofluoric 

acid under a condition of not completely removing an oxide 

film formed on a surface of the experimental silicon wafer, 

and 

an incremental defect measuring step of performing a 

surface defect measurement on the experimental silicon 

wafer after the cleaning step and measuring incremental 

defects that increased relative to defects measured in the 

pre surface defect measuring step, wherein 
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the cleaning step and the incremental defect 

measuring step are alternately performed repeatedly 

multiple times and the experimental silicon wafer is 

evaluated based on a measurement result of the incremental 

defects after each cleaning step, 

on the basis of the evaluation of the experimental 

silicon wafer, mirror-polishing conditions of the mirror-

polishing wherein polishing quality after performing 

mirror-polishing on the silicon wafer before mirror-

polishing is a desired polishing quality are specified, and 

the silicon wafer that is to become a product is 

manufactured by performing mirror-polishing on the silicon 

wafer before mirror-polishing under the specified mirror-

polishing conditions. 
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