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DESCRIPTION

TITLE OF INVENTION: METHOD AND APPARATUS FOR POLISHING

WAFER

TECHNICAL FIELD

[0001]

The present invention relates to: a method for

polishing a wafer; and an apparatus for polishing a

wafer.

BACKGROUND ART

[0002]

In recent years, with advancement of

miniaturization of semiconductor devices using silicon

wafers, high flatness has come to be required. SFQR

(Site Front least Squares Range) or the like is a

typical index of flatness. A cell having arbitrary

dimensions (e.g. 26 mm × 8 mm) is determined on a

surface of a semiconductor wafer, and a plane obtained

by the least-squares method regarding a surface of the

cell is taken as a reference plane. In this event, the

SFQR is defined as a range of a positive and negative

deviation from the reference plane. If SFQR is degraded,

a focus cannot be achieved during exposure when

producing a semiconductor device, and there is a higher

possibility of pattern failure occurring.

[0003]

In addition, in view of reducing costs, wafers

have come to be used to about 1 mm from the periphery

for producing devices, and accordingly, flatness is

required not only in the central portion, but also the

edge. ESFQR (Edge Site Front least Squares Range) is a
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typical index of flatness in the edge.

[0004]

Generally, a silicon wafer is processed by

grinding and polishing a wafer sliced from an ingot.

[0005]

Polishing is generally performed in multiple

stages by using polishing pad having different degrees

of hardness (see, for example, Patent Document 1), and

grinding damage is removed by rough polishing, damage

that occurred in the rough polishing is removed by

secondary polishing, and roughness is created by final

polishing.

It is known that the above-described SFQR and

ESFQR are generally determined depending on the

polishing process, and vigorous attempts have been made

to improve the shape by altering polishing conditions

and so forth.

[0006]

Meanwhile, silicon wafer polishing processes are

generally performed by multistage polishing processes

having at least two or more stages in view of surface

quality as described above. In a preceding stage,

polishing is performed using a comparatively hard pad at

a high rate in order to remove the damage from slicing

and grinding, while in the latter stage, polishing is

performed using a comparatively soft pad at a low rate

so as not to inflict damage.

CITATION LIST

PATENT LITERATURE

[0007]

Patent Document 1: JP 2008-205147 A
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SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0008]

However, from the viewpoint of flatness, it is not

very desirable to perform polishing in multiple stages.

This is because each stage of the polishing has a

variation to the shape of the wafer, and therefore, the

greater the number of stages, the greater the variation.

Therefore, in the latter stage of the polishing

process, it is necessary to perform correction-polishing

for reducing the variation in the shape of the polished

wafer that occurred in the preceding stage of the

polishing process.

[0009]

Accordingly, the present invention has been made

in view of such problems. An object of the present

invention is to provide a method for polishing a wafer

and a polishing apparatus according to which a variation

in the shape of a polished wafer that occurs in the

preceding stage of a polishing process can be reduced in

the latter stage of a polishing process.

SOLUTION TO PROBLEM

[0010]

To achieve the object, the present invention

provides a method for polishing a wafer in order to

correct a shape of a polished wafer subjected to

polishing, by pressing the wafer to a polishing pad

while continuously supplying a composition for polishing

containing water to perform correction-polishing, the

method comprising the steps of:

measuring the shape of the polished wafer before

performing the correction-polishing;
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determining, in accordance with the measured shape

of the polished wafer, a kind and concentration of a

surfactant to be contained in the composition for

polishing; and

performing the correction-polishing while

supplying the composition for polishing adjusted on a

basis of the determined kind and concentration of the

surfactant.

According to such a method for polishing a wafer,

a variation in the shape of the polished wafer that

occurred in the preceding stage of the polishing process

can be reduced by the correction-polishing, which is the

latter stage of the polishing process.

[0011]

Preferably, when determining the kind and

concentration of the surfactant,

while supplying a composition for polishing having

an altered kind and concentration of surfactant, a

preliminary correction-polishing is performed on a

preliminarily polished wafer subjected to polishing and

then, from a change in a shape of the preliminarily

polished wafer, a degree of correction of the shape

before and after the preliminary correction-polishing is

determined to determine a correlation between the kind

of the surfactant, the concentration of the surfactant,

and the degree of correction of the shape as a

preliminary examination,

a needed degree of correction of the shape is

determined in accordance with the measured shape of the

polished wafer, and

the kind and concentration of the surfactant in

the correction-polishing is determined on a basis of the

correlation so as to achieve the determined degree of
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correction of the shape.

By determining the correlation between the kind of

the surfactant, the concentration of the surfactant, and

the degree of correction of the shape by the preliminary

examination in this manner, the kind and concentration

of the surfactant at the time of the correction-

polishing can be determined simply, and shape-correction

of the polished wafer can be performed as desired with

more certainty.

[0012]

Furthermore, when supplying the composition for

polishing during the correction-polishing,

a first tank for storing a first composition for

polishing not containing the surfactant,

a second tank for storing a surfactant solution

containing the surfactant and water, and

a third tank for storing a second composition for

polishing prepared by mixing the first composition for

polishing from the first tank and the surfactant

solution from the second tank can be used, and

the second composition for polishing in the third

tank can be used as the composition for polishing in the

correction-polishing.

By storing the composition for polishing not

containing the surfactant and the surfactant solution

separately and mixing the composition and the solution

in the third tank in this manner, the concentration of

the surfactant for the correction-polishing can be

adjusted simply.

[0013]

Furthermore, a tank having a capacity equal to a

total supply amount of the second composition for

polishing in one batch of the correction-polishing can
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be used as the third tank.

When a tank having such a capacity is used, the

second composition for polishing to be used in the

correction-polishing can be used up in one batch.

Therefore, the amount of composition for polishing

wasted can be reduced.

[0014]

In addition, the composition for polishing during

the correction-polishing can contain abrasive grains.

When abrasive grains are contained, polishing rate

can be increased further.

[0015]

In addition, the composition for polishing during

the correction-polishing can contain a water-soluble

polymer.

When a water-soluble polymer is contained,

roughness of the wafer surface can be further improved.

[0016]

Furthermore, the surfactant can have a contact

angle of 50 degrees or less to bare silicon from which a

surface natural oxide film is removed by HF immersion.

When such a surfactant is used, the stock removal

of the outermost periphery of the wafer can be reduced

more simply, and the flatness of a polished wafer that

is thin in the outermost periphery can be improved

further.

[0017]

Furthermore, the polished wafer can be a silicon

wafer.

The inventive method for polishing a wafer is

particularly suitable for a silicon wafer that demands

high flatness.

[0018]
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In addition, to achieve the above-described object,

the present invention provides an apparatus for

polishing a wafer, comprising a polishing pad and a

supply mechanism for supplying a composition for

polishing containing water, for correcting a shape of a

polished wafer subjected to polishing, the apparatus

pressing the wafer to the polishing pad while

continuously supplying the composition for polishing

from the supply mechanism to perform correction-

polishing, wherein

the supply mechanism is capable of supplying the

composition for polishing containing a surfactant and

having a kind and concentration of the surfactant in the

composition for polishing adjusted in accordance with a

measured value of the shape of the polished wafer before

the correction-polishing.

Such an apparatus for polishing a wafer makes it

possible to reduce the variation in the shape of the

polished wafer that occurred in the preceding polishing

step in the correction-polishing, which is the latter

polishing step.

[0019]

Furthermore, the supply mechanism can have a first

tank for storing a first composition for polishing not

containing the surfactant,

a second tank for storing a surfactant solution

containing the surfactant and water, and

a third tank for storing a second composition for

polishing prepared by mixing the first composition for

polishing from the first tank and the surfactant

solution from the second tank, and

the second composition for polishing in the third

tank can be suppliable as the composition for polishing
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during the correction-polishing.

When the supply mechanism is capable of storing

the composition for polishing not containing the

surfactant and the surfactant solution separately and

mixing the composition and the solution in the third

tank as described, the concentration of the surfactant

for correction-polishing can be adjusted simply.

[0020]

Furthermore, the third tank can have a capacity

equal to a total supply amount of the second composition

for polishing in one batch of the correction-polishing.

When the capacity is as described, the second

composition for polishing used in the correction-

polishing can be used up in one batch. Therefore, the

amount of composition for polishing wasted can be

reduced.

[0021]

In addition, the supply mechanism can have a

controller capable of controlling a flow rate of the

surfactant solution supplied from the second tank to the

third tank.

In this manner, the amount of the surfactant to be

mixed in the composition for polishing can be adjusted

easily, and therefore, the concentration of the

surfactant can be altered easily.

[0022]

In addition, the composition for polishing during

the correction-polishing can contain abrasive grains.

When abrasive grains are contained, polishing rate

can be further increased.

[0023]

In addition, the composition for polishing during

the correction-polishing can contain a water-soluble
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polymer.

When a water-soluble polymer is contained,

roughness of the wafer surface can be improved further.

[0024]

Furthermore, the surfactant can have a contact

angle of 50 degrees or less to bare silicon from which a

surface natural oxide film is removed by HF immersion.

When such a surfactant is used, the stock removal

of the outermost periphery of the wafer can be reduced

more simply, and the flatness of a polished wafer that

is thin in the outermost periphery can be improved

further.

[0025]

Furthermore, the polished wafer can be a silicon

wafer.

The inventive apparatus for polishing a wafer is

particularly suitable for polishing a silicon wafer that

demands high flatness.

ADVANTAGEOUS EFFECTS OF INVENTION

[0026]

As described above, according to the inventive

method and apparatus for polishing a wafer, a variation

that occurred in the shape of the wafer in a preceding

stage of a polishing process can be reduced by

performing correction-polishing suitable for the shape

of the polished wafer. In particular, it is possible to

obtain wafers having higher flatness without variation.

BRIEF DESCRIPTION OF DRAWINGS

[0027]

FIG. 1 is a flow diagram showing an outline of the

inventive method for polishing a wafer.
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FIG. 2 is a schematic view showing an example of

the inventive apparatus for polishing a wafer.

FIG. 3 is a graph showing the correlation between

the kind of the surfactant usable in the inventive

method for polishing a wafer, the concentration of the

surfactant, and the degree of correction.

FIG. 4 shows graphs showing the shape of the wafer

before and after the correction-polishing in Example 1.

FIG. 5 shows graphs showing the shape of the wafer

before and after the correction-polishing in Example 2.

FIG. 6 shows graphs showing the shape of the wafer

before and after the correction-polishing in Comparative

Example 1.

FIG. 7 shows graphs showing the shape of the wafer

before and after the correction-polishing in Comparative

Example 2.

DESCRIPTION OF EMBODIMENTS

[0028]

The present inventors have added a surfactant to

an existing composition for polishing and performed

polishing, and found out that the stock removal of the

outermost periphery was smaller than when no surfactant

was added, and a so-called “rise” occurred.

Furthermore, the knowledge that the “rise” changes

in stages in accordance with the kind or added

concentration of the surfactant was also found out.

[0029]

From this knowledge, the present inventors have

found out that by altering, for each polishing of the

wafer, the kind and concentration of the surfactant to

be added to the composition for polishing depending on

the shape of the wafer, it is possible to perform
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correction-polishing for suppressing variation in the

wafer shape that occurred in the preceding stage of the

polishing process, and completed the present invention.

[0030]

Hereinafter, the present invention will be

described in detail with reference to the drawings as an

example of an embodiment. However, the present

invention is not limited thereto.

[0031]

FIG. 2 is an example of the inventive apparatus

for polishing a wafer that can be used in the above-

described correction-polishing step. Here, a case where

a single side polishing apparatus is used will be

described, but the present invention is not limited

thereto, and a double-side polishing apparatus is also

applicable. However, it is more preferable to perform

by single side polishing from the viewpoint of

controllability. Components and their mechanisms and

functions will be described. As shown in FIG. 2, the

single side polishing apparatus 1 is composed of a turn

table 2 having a polishing pad 5 attached, a polishing

head 3, and a supply mechanism 4. The turn table 2 can

be rotated by the rotation of a rotary shaft 6, and the

polishing head 3 can also be rotated. The polishing pad

5 is not particularly limited, and for example, a pad in

which a foamed urethane pad or nonwoven fabric

impregnated with urethane, a urethane suede pad, etc.

can be used.

[0032]

In addition, while supplying a composition 7 for

polishing from the supply mechanism 4, a polished wafer

W (this refers to a wafer that has already once been

polished separately, and is also referred to as a
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polished wafer or simply a wafer) held by the polishing

head 3 is brought into sliding contact with the

polishing pad 5, and thus, the turn table 2 and the

polishing head 3 are rotated to polish the polished

wafer W. The present invention is particularly suitable

for a silicon wafer that demands high flatness. However,

the present invention is not limited to silicon wafers.

Here, the composition 7 for polishing contains a

surfactant. In addition, the supply mechanism 4 is

capable of supplying the composition 7 for polishing,

where the kind and concentration of the surfactant to be

contained in the composition 7 for polishing has been

adjusted according to the measured value of the shape of

the polished wafer W. Note that the measured value of

the shape of the polished wafer will be described in the

description of the inventive method.

[0033]

Such a supply mechanism 4 preferably has a first

tank for storing a first composition for polishing not

containing the surfactant, a second tank for storing a

surfactant solution containing the surfactant and water,

and a third tank for storing a second composition for

polishing prepared by mixing the first composition for

polishing from the first tank and the surfactant

solution from the second tank, and the second

composition for polishing in the third tank can

preferably be supplied to the polishing pad 5 as the

composition 7 for polishing during the correction-

polishing.

When the supply mechanism is thus capable of

storing the composition for polishing not containing the

surfactant and the surfactant solution separately and

mixing the composition and the solution in the third
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tank, the concentration of the surfactant for

correction-polishing can be adjusted simply.

[0034]

In addition, the third tank preferably has a

capacity equal to a total supply amount of the second

composition for polishing in one batch of the

correction-polishing. Note that one batch indicates a

cycle of polishing performed simultaneously on a single

polishing pad.

When the third tank has such a capacity, the

composition 7 for polishing containing the surfactant

can be used up in one batch, and therefore, loss of the

composition 7 for polishing can be reduced.

[0035]

In addition, the supply mechanism preferably has a

controller 8 that can control a flow rate of the

surfactant solution supplied from the second tank to the

third tank.

Such a supply mechanism is capable of easily

adjusting the amount of the surfactant to be mixed in

the composition for polishing, and therefore, the

concentration of the surfactant can be altered easily.

[0036]

The first composition for polishing can contain

abrasive grains in view of increasing the polishing rate.

Among abrasive grains, SiO2 is more preferable.

In addition, a basic compound is preferably

contained. Among basic compounds, tetramethylammonium

hydroxide, potassium hydroxide, sodium hydroxide,

potassium carbonate, sodium carbonate, and ammonia are

more preferable.

[0037]

The first composition for polishing can contain a
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water-soluble polymer from the viewpoint of improving

roughness. Among water-soluble polymers, hydroxyethyl

cellulose, polyvinyl alcohol, and polyvinylpyrrolidone

are more preferable.

[0038]

The concentration of the surfactant in the

composition 7 for polishing is basically determined from

the shape before the correction-polishing, but is

preferably 1000 ppm or less and more preferably 100 ppm

or less from the viewpoint of hydrophilicity after the

correction-polishing.

[0039]

The type of the surfactant is not particularly

limited, and any of a nonionic surfactant, a cationic

surfactant, and an anionic surfactant can be used.

However, in view of adsorption, a nonionic surfactant is

preferable. Among nonionic surfactants, for example,

polyoxyethylene-polyoxypropylene block copolymer,

polyoxyethylene-polyoxypropylene block copolymer,

polyoxyethylene alkyl ether, polyoxyethylene alkyl

phenyl ether, an EO adduct of ethylene glycol, an EO

adduct of acetylene glycol, etc. are preferable.

[0040]

Furthermore, the surfactant preferably has a

contact angle of 50 degrees or less when a solution

having, for example, 10 mass% of the surfactant

dissolved in water is dropped onto a bare silicon from

which a natural oxide film is removed with hydrogen

fluoride (HF). Examples include ethylene oxide-

propylene oxide block copolymer, ethylene oxide-

propylene oxide random copolymer, polyoxyalkylene ether,

acetylene glycol having EO added, and ethylene glycol

having EO added.
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By using such a surfactant, the shape of the stock

removal of the outermost periphery of the wafer can be

altered more efficiently. In particular, the stock

removal of the outermost periphery of the wafer can be

reduced, the flatness of the polished wafer that is thin

in the outermost periphery can be improved more simply.

Note that when the sag shape of the outermost

periphery of the wafer before correction-polishing is

large, for example, and when it is desired to relieve

the sag shape (induce a rise to achieve flatness) by

correction-polishing, the smaller the contact angle, the

more efficiently the stock removal of the outermost

periphery of the wafer can be reduced in the correction-

polishing. Therefore, the lower limit of the contact

angle cannot be determined, and the contact angle is

greater than zero.

[0041]

Note that, when measuring the contact angle of the

surfactant, the HF concentration is preferably 0.1 mass%

or more, further preferably 0.3 mass% or more in view of

the removal rate of the oxide film. In addition, the

oxide film is preferably removed by immersing the wafer

in HF, and in view of the amount to be removed,

preferably for 10 sec or more, more preferably 30 sec or

more, and further preferably 60 sec or more. After the

immersion in HF, the contact angle is preferably

measured within one week to prevent a natural oxide film

from being formed again.

Furthermore, the concentration of the surfactant

when measuring the contact angle is preferably 1 mass%

or more, more preferably 3 mass% or more, and further

preferably 10 mass% or more from the viewpoint of easy

comparison. However, since the contact angle may not be
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measured correctly if viscosity is too high, the

concentration is preferably 30 mass% or less, more

preferably 10 mass% or less.

Furthermore, the contact angle is preferably

measured by dropping a droplet from an upper surface of

a bare silicon. In order to judge the adsorption state

to the wafer, the contact angle is preferably measured

after 1 sec or more after dropping, more preferably

after 3 sec or more, and further preferably after 10 sec

or more. The contact angle is measured by obtaining an

image of the dropped droplet from the side and obtaining

the angle at the contact portion of the wafer and the

droplet.

[0042]

Hereinbelow, the inventive method for polishing a

wafer by using the single side polishing apparatus 1 of

FIG. 2 will be described. FIG. 1 is a flow diagram

showing an outline of the inventive method for polishing

a wafer.

The example shown in FIG. 1 is roughly constituted

from a preliminary examination and a main examination.

Note that the preliminary examination can be performed

as necessary, and when the correlation between the three

described below is known, the preliminary examination

can be omitted.

Below, each will be described in detail.

(Preliminary Examination)

Firstly, a preliminarily polished wafer subjected

to polishing of a preceding stage is prepared. Here, a

wafer similar to the polished wafer (e.g., a silicon

wafer, etc.) to be subjected to correction-polishing in

the main examination is prepared.

The shape of the preliminarily polished wafer is
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measured. Methods for measuring the shape are not

particularly limited, and for example, a flatness

measuring equipment WaferSight 1 manufactured by KLA-

Tencor Co., Ltd. or the like can be used.

Next, a composition for polishing having an

altered kind and concentration of surfactant is supplied

to the preliminarily polished wafer to perform

preliminary correction-polishing.

After that, the shape of the wafer after the

preliminary correction-polishing is measured.

Subsequently, the degree of correction of the

shape is determined from the change in the shape after

the preliminary correction-polishing from before the

preliminary correction-polishing. For example, the

degree of correction of a peripheral sag can be

determined.

The correlation between the degree of correction

of the shape, the kind of the surfactant, and the

concentration of the surfactant is determined.

When the correlation is thus determined by the

preliminary examination in advance, the kind and

concentration of the surfactant in the correction-

polishing in the main examination described below can be

determined simply. Moreover, the correction-polishing

can be performed so as to achieve the desired shape more

certainly.

Note that when information that is necessary for

determining the conditions for the surfactant in the

correction-polishing of the main examination is fully

available, for example, when the above-described

correlation is already known, etc., the preliminary

examination can be omitted.

[0043]
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(Main Examination)

Firstly, as in step 1 of FIG. 1, the shape of the

wafer to be subjected to correction-polishing, that is,

the polished wafer subjected to the preceding polishing

step, is measured.

Note that when there is a plurality of wafers to

be subjected to correction-polishing, the shapes of all

the polished wafers are preferably measured in advance

before the correction-polishing in order to determine

the concentration of the surfactant in the correction-

polishing accurately.

[0044]

Next, as in step 2 of FIG. 1, the kind and

concentration of the surfactant to be contained in the

composition 7 for polishing are determined in accordance

with the measured shape of the polished wafer. For

example, when there is a peripheral sag, the required

degree of correction of the shape is determined so as to

correct the peripheral sag and planarize the wafer.

Then, on the basis of the correlation determined in the

preliminary examination, the kind and concentration of

the surfactant are determined such that the determined

degree of correction of the shape can be obtained.

[0045]

Next, as in step 3 of FIG. 1, correction-polishing

is performed while supplying the composition 7 for

polishing adjusted on the basis of the determined kind

and concentration of the surfactant.

To perform this correction-polishing, a special

supply mechanism 4 that is capable of altering the

concentration of the surfactant in the composition 7 for

polishing for every batch of the polishing is suitable.

Firstly, a first composition for polishing is
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prepared in a first tank while a surfactant solution is

prepared in a second tank, and using a controller 8, the

flow rate from the second tank to the third tank (and

the flow rate from the first tank to the third tank) is

controlled. As the second composition for polishing,

the desired composition 7 for polishing having the kind

and concentration of surfactant such as those determined

in step 2 is adjusted in the third tank.

Then, the polished wafer is set to the polishing

apparatus 1, and the correction-polishing of the

polished wafer is performed while supplying the

composition 7 for polishing.

This series of steps in the main examination is

performed for each polished wafer. Note that when there

is a plurality of polished wafers, it is also possible

to perform step 1 and step 2 on all the polished wafers

beforehand, and then proceed to step 3. This can be

decided appropriately considering efficiency and so

forth.

[0046]

Incidentally, the shape can be measured after the

correction-polishing as necessary to check whether there

has been an improvement.

[0047]

Meanwhile, the second composition for polishing is

preferably supplied at a flow rate of 0.1 l/min or more,

more preferably at 0.3 l/min or more in view of surface

quality. On the other hand, in view of costs, the

second composition for polishing is preferably supplied

at a flow rate of 5.0 l/min or less, more preferably 3.0

l/min or less.

[0048]

The correction-polishing is desirably performed
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after a double-side polishing process, and is further

preferably performed before the final polishing.

Furthermore, from the viewpoint of reducing the

variation in the shape of the wafer, the number of

wafers loaded in one batch is preferably 5 or less, more

preferably 3 or less.

[0049]

From the viewpoint of controlling the shape of the

wafer, the correction-polishing is preferably performed

for 3 sec or more, more preferably 5 sec or more. On

the other hand, from the viewpoint of productivity, the

correction-polishing is preferably within 300 sec, more

preferably within 180 sec.

The correction-polishing may include another

polishing step with the same polishing pad and supplying

a different composition for polishing before or after

the correction-polishing.

[0050]

According to the inventive apparatus and method

for polishing a wafer as described above, the variation

in wafer shape that occurred in a preceding polishing

step can be reduced.

EXAMPLE

[0051]

Hereinafter, the present invention will be

described more specifically with reference to Examples

and Comparative Examples. However, the present

invention is not limited to the Examples.

[0052]

(Examples 1 and 2)

10-mass% solutions of various water-soluble

polymers and surfactants were prepared, and then dropped
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onto a bare silicon immersed in 1-mass% HF for 1 min to

measure the contact angle. The results are shown in

Table 1. In standards using only water containing no

additives and standards using added hydroxyethyl

cellulose or polyvinyl alcohol, which are water-soluble

polymers, the contact angle remained high, whereas,

using ethylene oxide-propylene oxide block copolymer

(EO-PO) or acetylene glycol having EO added, which are

surfactants, it was observed that the contact angle had

considerably decreased.

[0053]

[Table 1]

Table 1 Water
Hydroxyethyl
cellulose

(HEC)

Polyvinyl
alcohol
(PVA)

Ethylene
oxide-

propylene
oxide
block

copolymer
(EO-PO)

Acetylene
glycol
(EO-

added)

Contact
angle

70
degrees

63
degrees

65
degrees

42
degrees

38
degrees

[0054]

As Examples 1 and 2, the following preliminary

examination and main examination were performed.

Firstly, the preliminary examination shown in FIG. 1 was

performed to determine the correlation between the kind

of the surfactant having a contact angle of 50 degrees

or less as described above, the concentration of the

surfactant, and the degree of correction of the shape.

First, a preliminarily polished wafer (here, a

silicon wafer) similar to the wafer used in the

following main examination was prepared, and the value

of the ZDD (radial double derivative of Z [height]) on a

front side of the wafer was measured. This wafer was

subjected to preliminary correction-polishing by using a
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polishing apparatus as shown in FIG. 2 while using

compositions for polishing having altered concentrations

of EO-PO and EO-added acetylene glycol. After that, the

value of the ZDD on the front side of the wafer was

measured again for each concentration of each surfactant,

and the correlation between the kind, concentration, and

degree of correction of the shape (that is, the ΔF-ZDD 

before and after the correction-polishing) was obtained.

The results are shown in FIG. 3.

[0055]

Here, ZDD is an index that indicates the change in

the gradient (curvature) near the edge obtained by the

secondary differentiation of the variation profile of

the wafer surface from the center of the wafer to the

outermost periphery. When ZDD has a positive value,

this indicates that the surface has a displacement in a

rising direction due to the correction-polishing, and on

the contrary, when ZDD has a negative value, this

indicates that the surface has a displacement in a

sagging direction.

[0056]

Subsequently, the main examination was performed.

The polished wafer obtained by actually polishing in a

preceding step (primary polishing step) was correction-

polished, specifically, in the following manner.

A plurality of wafers after primary polishing were

prepared, and cross sectional shapes were obtained using

a flatness measuring equipment WaferSight 1 manufactured

by KLA-Tencor Co., Ltd. The polished wafers prepared on

this occasion were all thin in the outermost periphery,

and had a so-called “sagging” shape. In addition, there

was variation in shape between the polished wafers.

[0057]
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In order to improve the respective sag shape from

the measured shape of the polished wafers, the kind and

concentration of the surfactant to be contained in the

composition for polishing was determined on the basis of

the correlation shown in FIG. 3. Here, among these, 10

ppm of ethylene oxide-propylene oxide block copolymer

(EO-PO) (Example 1) and 10 ppm of acetylene glycol

having EO added (Example 2) were appointed as two

examples. In the case of the shapes of the polished

wafers in Examples 1 and 2, the polished wafer would

have a displacement to a rising direction in an extent

to relieve the sag shape owing to the correction-

polishing using the composition for polishing with the

kind of surfactant and the concentration of the

surfactant described above, and the shape can be made

flat after the correction-polishing.

[0058]

Next, the polished wafer whose shape had been

measured was subjected to correction-polishing using the

polishing apparatus as shown in FIG. 2. The correction-

polishing was performed using a polishing pad in which a

nonwoven fabric was impregnated with urethane resin.

As the composition for polishing, a composition

using potassium hydroxide as a basic compound and

containing colloidal silica as abrasive grains was used.

After correction-polishing, final polishing and

cleaning were performed, and then the cross sectional

shape was obtained again by using WaferSight 1.

[0059]

(Comparative Examples 1 and 2)

Besides Examples 1 and 2, inspection was also

conducted regarding a composition containing no water-

soluble polymers or surfactants (Comparative Example 1)
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and a composition containing 10 ppm of polyvinyl alcohol

(PVA), which is a water-soluble polymer (Comparative

Example 2). Note that conventional compositions for

polishing were simply used, and no preliminary

examination or consideration of the wafer shape before

the correction-polishing was performed, unlike in

Examples 1 and 2.

[0060]

The shape of each wafer in Examples 1 and 2 and

Comparative Examples 1 and 2 before and after the

correction-polishing is respectively shown in FIGS. 4 to

7. In each figure, the upper side is the shape before

the correction-polishing, and the lower side is the

shape after the correction-polishing.

[0061]

As shown in FIG. 4, in Example 1, where the

correction-polishing was performed with 10 ppm of the

surfactant EO-PO added, the flatness particularly near

the edge resulted in being greatly improved.

[0062]

Meanwhile, as shown in FIG. 5, in Example 2, where

the correction-polishing was performed with 10 ppm of

the surfactant acetylene glycol having EO added,

flatness was also greatly improved near the edge in the

same manner.

The results of Examples 1 and 2 were as originally

intended (create a rise to achieve flatness). In

addition, regarding other polished wafers, sagging was

also corrected in the same manner, and variation between

the wafers in shape was successfully reduced.

[0063]

On the other hand, as shown in FIG. 6, in

Comparative Example 1, where no water-soluble polymers
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or surfactants were added, and correction-polishing was

performed with only potassium hydroxide and colloidal

silica, it can be observed that the shape was hardly

corrected.

[0064]

Meanwhile, as shown in FIG. 7, in Comparative

Example 2, where correction-polishing was performed with

10 ppm of PVA added as a water-soluble polymer, it can

be observed that hardly any correction was achieved as

in Comparative Example 1.

In Comparative Examples 1 and 2, where the present

invention was not performed, it was not possible to

correct the sag as described above, and it was not

possible to reduce the variation between the wafers in

shape.

[0065]

As described above, by determining the kind and

concentration of the surfactant in the composition for

polishing in accordance with the shape of the polished

wafer as in Examples 1 and 2, which are the present

invention, it is possible to correct the shape of the

polished wafer that occurred in the preceding polishing

step, and as a result, the variation in shape between

wafers can be improved.

[0066]

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 polishing a wafer in order to correct

a shape of a polished wafer subjected to polishing, by

pressing the wafer to a polishing pad while continuously

supplying a composition for polishing containing water

to perform correction-polishing, the method comprising

the steps of:

measuring the shape of the polished wafer before

performing the correction-polishing;

determining, in accordance with the measured shape

of the polished wafer, a kind and concentration of a

surfactant to be contained in the composition for

polishing; and

performing the correction-polishing while

supplying the composition for polishing adjusted on a

basis of the determined kind and concentration of the

surfactant.

2. The method for polishing a wafer according to

claim 1, wherein, when determining the kind and

concentration of the surfactant,

while supplying a composition for polishing having

an altered kind and concentration of surfactant, a

preliminary correction-polishing is performed on a

preliminarily polished wafer subjected to polishing and

then, from a change in a shape of the preliminarily

polished wafer, a degree of correction of the shape

before and after the preliminary correction-polishing is

determined to determine a correlation between the kind

of the surfactant, the concentration of the surfactant,

and the degree of correction of the shape as a

preliminary examination,
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a needed degree of correction of the shape is

determined in accordance with the measured shape of the

polished wafer, and

the kind and concentration of the surfactant in

the correction-polishing is determined on a basis of the

correlation so as to achieve the determined degree of

correction of the shape.

3. The method for polishing a wafer according to

claim 1 or 2, wherein, when supplying the composition

for polishing during the correction-polishing,

a first tank for storing a first composition for

polishing not containing the surfactant,

a second tank for storing a surfactant solution

containing the surfactant and water, and

a third tank for storing a second composition for

polishing prepared by mixing the first composition for

polishing from the first tank and the surfactant

solution from the second tank are used, and

the second composition for polishing in the third

tank is used as the composition for polishing in the

correction-polishing.

4. The method for polishing a wafer according to

claim 3, wherein a tank having a capacity equal to a

total supply amount of the second composition for

polishing in one batch of the correction-polishing is

used as the third tank.

5. The method for polishing a wafer according to any

one of claims 1 to 4, wherein the composition for

polishing during the correction-polishing contains

abrasive grains.
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6. The method for polishing a wafer according to any

one of claims 1 to 5, wherein the composition for

polishing during the correction-polishing contains a

water-soluble polymer.

7. The method for polishing a wafer according to any

one of claims 1 to 6, wherein the surfactant has a

contact angle of 50 degrees or less to bare silicon from

which a surface natural oxide film is removed by HF

immersion.

8. The method for polishing a wafer according to any

one of claims 1 to 7, wherein the polished wafer is a

silicon wafer.

9. An apparatus for polishing a wafer, comprising a

polishing pad and a supply mechanism for supplying a

composition for polishing containing water, for

correcting a shape of a polished wafer subjected to

polishing, the apparatus pressing the wafer to the

polishing pad while continuously supplying the

composition for polishing from the supply mechanism to

perform correction-polishing, wherein

the supply mechanism is capable of supplying the

composition for polishing containing a surfactant and

having a kind and concentration of the surfactant in the

composition for polishing adjusted in accordance with a

measured value of the shape of the polished wafer before

the correction-polishing.

10. The apparatus for polishing a wafer according to

claim 9, wherein the supply mechanism has a first tank
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for storing a first composition for polishing not

containing the surfactant,

a second tank for storing a surfactant solution

containing the surfactant and water, and

a third tank for storing a second composition for

polishing prepared by mixing the first composition for

polishing from the first tank and the surfactant

solution from the second tank, and

the second composition for polishing in the third

tank is suppliable as the composition for polishing

during the correction-polishing.

11. The apparatus for polishing a wafer according to

claim 10, wherein the third tank has a capacity equal to

a total supply amount of the second composition for

polishing in one batch of the correction-polishing.

12. The apparatus for polishing a wafer according to

claim 10 or 11, wherein the supply mechanism has a

controller capable of controlling a flow rate of the

surfactant solution supplied from the second tank to the

third tank.

13. The apparatus for polishing a wafer according to

any one of claims 9 to 12, wherein the composition for

polishing during the correction-polishing contains

abrasive grains.

14. The apparatus for polishing a wafer according to

any one of claims 9 to 13, wherein the composition for

polishing during the correction-polishing contains a

water-soluble polymer.
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15. The apparatus for polishing a wafer according to

any one of claims 9 to 14, wherein the surfactant has a

contact angle of 50 degrees or less to bare silicon from

which a surface natural oxide film is removed by HF

immersion.

16. The apparatus for polishing a wafer according to

any one of claims 9 to 15, wherein the polished wafer is

a silicon wafer.


