
DESCRIPTION 

DOUBLE-SIDE POLISHING METHOD 

TECHNICAL FIELD 

[0001] 

The present invention relates to a double-side 

polishing method of simultaneously polishing both 

surfaces of a wafer with a carrier for double-side 

polishing. 

BACKGROUND ART 

[0002] 

In simultaneous polishing of both surfaces of a 

wafer such as double-side polishing, the wafer is held 

with a carrier for use in a double-side polishing 

apparatus. 

FIG. 8 is a schematic diagram for explanation of 

wafer double-side polishing with a common double-side 

polishing apparatus conventionally used. As shown in 

FIG. 8, the carrier 102 of the double-side polishing 

apparatus 101 has a holding hole 104 for holding a wafer 

W. The carrier 102 is formed with a thickness thinner 

than that of the wafer W. 

[0003] 

The wafer W is inserted and held in the holding 

hole 104. The upper and lower surfaces of the wafer W 

are interposed between polishing pads 107, which are 

disposed on the opposing sides of an upper turn table 

105 and a lower turn table 106. 

The carrier 102 is engaged with a sun gear 108 and 

an internal gear 109 and thereby rotated and revolved by 

the rotation of the sun gear 108. The upper turn table 
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105 and the lower turn table 106 are rotated in opposite 

directions while a polishing agent is supplied to 

polishing surfaces such that both surfaces of the wafer 

W are simultaneously polished by the polishing pads 107 

attached to the upper and lower turn tables 105, 106. 

[0004] 

The carrier 102 of this type, used in double-side 

polishing of the wafer W, is usually made of metal. 

Accordingly, a resin insert 103 to protect a peripheral 

portion of the wafer W from damage due to the metal 

carrier 102 is mounted along the internal circumference 

of the holding hole 104 of the carrier 102 (See Patent 

Document 1, for example). 

CITATION LIST 

PATENT LITERATURE 

[0005] 

Patent Document 1:Japanese Unexamined Patent publication 

(Kokai) No. 2011-25322 

SUMMARY OF INVENTION 

TECHNICAL PROBLEM 

[0006] 

There is a problem in that as double-side 

polishing is repeated with a carrier having a resin 

insert as above, the flatness of wafers becomes easy to 

degrade: for example a sag is produced at the outer 

circumference of a wafer. 

The present inventors then investigated the cause 

and found that slight irregularities formed on an inner 

circumferential surface of a resin insert gradually 

become large over time due to wear through use of a 

carrier and the resultant irregularities cause the 
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degradation of flatness. 

[0007] 

The present invention was accomplished in view of 

the above-described problems. It is an object of the 

present invention to provide a double-side polishing 

method that can inhibit the degradation of wafer 

flatness, such as particularly an outer circumferential sag, 

due to variation in shape of the inner circumferential surface 

of a resin insert of a carrier. 

SOLUTION TO PROBLEM 

[0008] 

To achieve this object, the present invention 

provides a double-side polishing method of 

simultaneously polishing both surfaces of a wafer by 

holding the wafer with a carrier including a holding 

hole configured to hold the wafer and a ring-shaped 

resin insert disposed along an internal circumference of 

the holding hole, the resin insert having an inner 

circumferential surface configured to contact a 

peripheral portion of the wafer to be held, and 

interposing the carrier between upper and lower turn 

tables to which polishing pads are attached, the method 

comprising: polishing both the surfaces of the wafer 

while maintaining planarity of the inner circumferential 

surface at or below 100 (J.m and verticalness of the inner 

circumferential surface at or below 5°, where the 

planarity is defined by the maximum difference in 

elevation of irregularities of the inner circumferential 

surface of the resin insert, and the verticalness is 

defined by an angle formed between a straight line 

perpendicular to a main surface of the carrier and a 

straight line joining an upper edge portion and a lower 
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edge portion of the inner circumferential surface. 

[0009] 

The double-side polishing method thus performed 

can inhibit the degradation of wafer flatness due to 

variation in shape of the inner circumferential surface 

of the resin insert of the carrier. 

[0010] 

After polishing both the surface of the wafer, the 

inner circumferential surface of the resin insert may be 

ground or cut to maintain the planarity and the 

verticalness. 

In this manner, the planarity and the verticalness 

can be readily maintained within the above ranges. 

[0011] 

In this case, both the surfaces of the wafer are 

preferably polished while the planarity is maintained at 

or below 25 pm. and the verticalness is maintained at or 

below 2°. 

In this manner, the degradation of wafer flatness 

due to variation in shape of the inner circumferential 

surface of the resin insert of the carrier can reliably 

inhibited. 

[0012] 

Moreover, the upper and lower turn tables can 

interpose a plurality of the carriers therebetween to 

simultaneously polish both surfaces of a plurality of 

the wafers. 

In this manner, a plurality of wafers can be 

simultaneously polished in a batch process; the process 

time can thereby be reduced. 

[0013] 

In this case, both the surfaces of the wafers are 

preferably polished while a difference in inner diameter 
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among the respective resin inserts of the plurality of 

the carriers is maintained at or below 0.5 mm. 

This method can inhibit the occurrence of the 

difference in polishing rate among the wafers due to an 

increased difference in inner diameter among the resin 

inserts when the plurality of the wafers are 

simultaneously polished in a batch process, thereby 

enabling the inhibition of variation in finishing 

thickness of the wafers and hence the degradation of 

flatness. 

ADVANTAGEOUS EFFECTS OF INVENTION 

[0014] 

The inventive method of double-side polishing a 

wafer polishes both surfaces of the wafer while 

maintaining the planarity of the inner circumferential 

surface of a resin insert of a carrier at or below 100 

fim and the verticalness at or below 5°, thereby enabling 

the inhibition of the degradation of flatness of the 

wafer due to variation in shape of the inner 

circumferential surface of the resin insert of the 

carrier. 

BRIEF DESCRIPTION OF DRAWINGS 

[0015] 

FIG. 1 is a schematic diagram explaining wafer 

polishing according to the inventive double-side 

polishing method; 

FIG. 2 is an explanatory diagram of the planarity 

and verticalness of the inner circumferential surface of 

a resin insert according to the inventive double-side 

polishing method; 

FIG. 3 is a graph showing the relationship between 
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the usage time of carriers and the planarity in example 

1 and comparative example; 

FIG. 4 is a graph showing the relationship between 

the usage time of carriers and the verticalness in 

example 1 and comparative example; 

FIG. 5 is a graph showing the relationship between 

ESFQRmax and the planarity in example 1 and comparative 

example; 

FIG. 6 is a graph showing the relationship between 

ESFQRmax and the verticalness in example 1 and 

comparative example; 

FIG. 7 is a graph showing the relationship between 

the difference in inner diameter among the resin inserts 

and the finishing thickness in example 2; and 

FIG. 8 is a schematic diagram explaining wafer 

double-side polishing with a conventional double-side 

polishing apparatus. 

DESCRIPTION OF EMBODIMENTS 

[0016] 

Hereinafter, embodiments of the present invention 

will be described, but the present invention is not 

limited to these embodiments. 

As described previously, wafer double-side 

polishing with a carrier having a resin insert has the 

problem in that the inner circumferential surface of the 

resin insert is worn down by contact with a wafer 

peripheral portion through use of the carrier over time; 

thereby the irregularities formed on the inner 

circumferential surface of the resin insert gradually 

become large; the degradation of flatness of a wafer to 

be polished, such as the occurrence of the outer 

circumferential sag of the wafer, becomes easy to occur. 
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[0017] 

In view of this, the inventors diligently 

conducted study to solve this problem and consequently 

found the following, thereby bringing the invention to 

completion. 

In the first place, planarity and verticalness 

were defined to evaluate an irregular state of the inner 

circumferential surface of a resin insert: the planarity 

of the inner circumferential surface was defined by the 

maximum difference in elevation of irregularities of the 

inner circumferential surface; the verticalness of the 

inner circumferential surface was defined by an angle 

formed between a straight line perpendicular to a main 

surface of the carrier and a straight line joining an 

upper edge portion and a lower edge portion of the inner 

circumferential surface. Double-side polishing with the 

planarity maintained at or below 100 (am and the 

verticalness at or below 5° enables the inhibition of 

the degradation of flatness of a wafer to be polished. 

Processing the inner circumferential surface of the 

resin insert into a flat surface suffices to maintain 

the planarity and verticalness of the inner 

circumferential surface. 

[0018] 

Furthermore, the inventors found that there arises 

the following problem when both surfaces of plural 

wafers are simultaneously polished with plural carriers 

(plural resin inserts) in a batch process: as the 

processing of the inner circumferential surface is 

repeated, the difference in inner diameter among the 

resin inserts tends to increase; the polishing rate, thus 

varies in every carrier and the variation in finishing 

thickness of the wafers polished in the same batch 

7 



process increases. In double-side polishing, the 

difference between the carrier thickness and the wafer 

finishing thickness, a gap, affects the wafer flatness. 

The increase in finishing thickness variation 

accordingly degrades the flatness. 

When the difference in inner diameter is 

maintained within a prescribed range, the variation in 

the finishing thickness and hence the degradation of the 

flatness can further be inhibited. 

[0019] 

The inventive double-side polishing method will 

now be described in detail with reference to FIG. 1. 

As shown in FIG. 1, the carrier 2 of the double-

side polishing apparatus 1 has a holding hole 4 for 

holding a wafer W. The carrier 2 is formed with a 

thickness thinner than that of the wafer W. 

In the carrier 2, a ring-shaped resin insert 3 is 

disposed along the internal cirpumference of the holding 

hole 4. The inner circumferential surface of the resin 

insert 3 is configured to contact a peripheral portion 

of the wafer so as to protect the wafer from damaging by 

the carrier 2. 

[0020] 

The wafer W is inserted and held in the holding 

hole 4. The upper and lower surfaces of the wafer W are 

interposed between polishing pads 7, which are disposed 

on the opposing sides of an upper turn table 5 and a 

lower turn table 6. 

The carrier 2 is engaged with a sun gear 8 and an 

internal gear 9 and thereby rotated and revolved by the 

rotation of the sun gear 8. 

[0021] 

The inventive double-side polishing method is a 
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method of simultaneously polishing both surfaces of a 

wafer with a double-side polishing apparatus of this 

type. 

First, the planarity and verticalness of the inner 

circumferential surface of the resin insert 3 are 

measured. The measurement can be performed with, for 

example, a two-dimensional displacement meter. Whether 

the planarity is 100 |jm or less and the verticalness is 

5° or less is then checked. 

[0022] 

The planarity and verticalness will now be 

described with reference to FIG. 2 at (A) and (B). 

As shown in FIG. 2 at (A), there are slight 

irregularities on the inner circumferential surface 10 

of the resin insert 3. The "planarity of the inner 

circumferential surface" in the present invention means 

the difference in elevation between the most depressed 

portion 'a' of and the most protruding portion 'b1 of 

the inner circumferential surface 10, that is, the 

maximum difference (t) in elevation of the 

irregularities. 

As shown in FIG. 2 at (B), the "verticalness of 

the inner circumferential surface" in the present 

invention means an angle (9) formed between a straight 

line 'd1, which is perpendicular to a main surface of 

the carrier, and a straight line 'c', which joins an 

upper edge portion of and a lower edge portion of. the 

inner circumferential surface 10. 

[0023] 

If the result of the check demonstrates that the 

planarity exceeds 100 p,m or the verticalness exceeds 5°, 

then the inner circumferential surface of the resin 

insert 3 is processed such that the planarity becomes 
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100 fxm or less and the verticalness becomes 5° or less. 

This process may be a grinding process or a cutting 

process with a processing machine such as an NC milling 

machine. 

[0024] 

Next, the wafer W is held in the holding hole 4 of 

the carrier 2 having the resin insert 3 in which the 

planarity of the inner circumferential surface 10 is 

maintained at or below 100 |j,m and the verticalness of 

the inner circumferential surface 10 is maintained at or 

below 5°. The carrier 2 holding the wafer W is disposed 

between the upper turn table 5 and the lower turn table 

6. 

The upper and lower polishing surfaces of the 

wafer W are then interposed between the polishing pads 7 

each attached to the upper turn table 5 and the lower 

turn table 6. The upper turn table 5 and the lower turn 

table 6 are rotated in opposite directions while a 

polishing agent is supplied to the polishing surfaces 

such that both the surfaces of the wafer W are 

simultaneously polished by the polishing pads 7. 

[0025] 

In the polishing, other polishing conditions may 

be the same as a conventional double-side polishing 

method. 

After the wafer W has been polished and before a 

next wafer W will be polished, the planarity and 

verticalness of the inner circumferential surface are 

measured and checked to perform polishing while the 

planarity is always maintained at or below 100 jum and 

the verticalness at or below 5°. 

The inventive double-side polishing method thus 

performed enables the inhibition of the degradation of 
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flatness such as the outer circumferential sag of the 

wafer, which conventionally occurs due to the variation 

in shape caused by wear of the inner circumferential 

surface 10 of the resin insert 3. The method can 

thereby obtain a wafer with the degradation of ESFQRmax 

inhibited. 

[0026] 

In the above embodiment, the measurement of the 

planarity and verticalness and the processing of the 

inner circumferential surface are performed every time 

before polishing of a wafer W or after polishing of a 

wafer W. The present invention is however not limited 

to this embodiment. 

The timing with which the measurement of the 

planarity and verticalness and the processing of the 

inner circumferential surface are performed may be 

periodic: for example, the relationship between the 

usage time of the carrier (resin insert) and a change 

with passage of time in the planarity and verticalness 

of the inner circumferential surface is previously 

investigated to calculate the usage time of the carrier 

at which the inner circumferential surface needs to be 

processed, and this usage time of the carrier may be 

used as the above timing. 

[0027] 

As described previously, it suffices to maintain 

the planarity and the verticalness at or below 100 |im 

and at or below 5°, respectively. In particular, the 

planarity is preferably maintained at or below 25 |j.m and 

the verticalness at or below 2°. In this manner, the 

degradation of flatness of a wafer to be polished can 

reliably be inhibited. 

[0028] 
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In addition, in one batch process of double-side 

polishing, the upper and lower turn tables 5, 6 can 

interpose the carriers 2 each holding wafers W 

therebetween to simultaneously polish both the surfaces 

of the wafers. 

In this manner, the polishing process time can be 

reduced and the productivity can be improved. 

In this case, both the surfaces of the wafers W 

are preferably polished while the difference in inner 

diameter among the respective resin inserts 3 of the 

carriers is maintained at or below 0.5 mm. 

The "inner diameter" described herein is 

represented by the diameter of an approximate circle 

after fitting, by the least squares method, of a round 

shape obtained by measuring the circumferential position 

along the inner circumferential surface of the resin 

insert with a displacement meter. 

[0029] 

The "difference in inner diameter" is represented 

by the difference between the maximum and the minimum of 

the inner diameter among the resin inserts of the 

carriers simultaneously used in one batch process of 

double-side polishing. 

Managing the difference in inner diameter among 

the resin inserts in such a manner enables the finishing 

thicknesses of the wafers polished in the same polishing 

batch to be uniform, thereby reducing the variation in 

wafer flatness. 

[0030] 

It is to be noted that the inventive double-side 

polishing method can use a double-side polishing 

apparatus of the type that includes plural holding holes 

and resin inserts in one carrier. As in the above 
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embodiment, a preferable aspect in this case is that 

both the surfaces of the wafers are polished while the 

difference in inner diameter among the resin inserts 

disposed in the respective holding holes is maintained 

at or below 0.5 mm. 

EXAMPLE 

[0031] 

The present invention will be more specifically 

described below with reference to examples and 

comparative example, but the present invention is not 

limited to these examples. 

[0032] 

(Example 1 and Comparative Example) 

Silicon wafers having a diameter of 300 mm were 

double-side polished. At this time, five wafers were 

simultaneously polished in one batch process with a 

double-side polishing apparatus (DSP-20B made by 

Fujikoshi Machinery Corp.) having five carriers, each of 

which was configured to hold one of the wafers. 

Polishing pads made of urethane foam were used. A 

polishing agent including colloidal silica in an 

alkaline solution was used. 

[0033] 

First, the inner circumferential surface of the 

resin inserts of all the carriers was cut such that the 

planarity was 25 jam or less and the verticalness was 2° 

or less. After the cutting, the planarity and 

verticalness of the inner circumferential surface and 

the inner diameter of the resin inserts of all the 

carriers were inspected by form measurement with a two-

dimensional displacement meter made by Keyence Corp. 

The result was that the planarity of the inner 
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circumferential surface of all the resin inserts was in 

the range from 12.91 jam to 22.73 jam; the verticalness 

was in the range from 0.8 6° to 1.9°. The minimum value 

of the inner diameter of the resin inserts was 301.069 

mm; the maximum value was 301.510mm; the difference in 

the inner diameter was 0.441 mm. 

[0034] 

With these carriers, double-side polishing was 

continuously repeated for 31,000 minutes to measure the 

planarity and verticalness of the inner circumferential 

surface and ESFQRmax (the maximum of an edge site front 

least squares range) of the polished wafers. The 

ESFQRmax was measured with Wafer Sight made by KLA-

Tencor Co., Ltd. 

[0035] 

The measurement result of the planarity is shown 

in FIG. 3 and the measurement result of the verticalness 

in FIG. 4. As shown in FIGs. 3 and 4, it was revealed 

that both the planarity and verticalness degraded 

through use of the carriers over time. In addition, 

when the usage time of the carriers was 10,000 minutes 

or less, the planarity and the verticalness were 

maintained at or below 100 fjm and at or below 5°, 

respectively (Example 1). The measurement result of the 

planarity and verticalness of the inner circumferential 

surface of the resin inserts right before the usage time 

of the carriers exceeded 10,000 minutes was that the 

planarity was in the range from 83.74 [am to 93.27 |a.m and 

the verticalness was in the range from 4.6° to 4.9°, 

where each value was the average in five carriers. 

[0036] 

When the usage time of the carriers exceeded 

10,000 minutes, the planarity of the inner 
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circumferential surface exceeded 100 jam; the 

verticalness exceeded 5° (Comparative Example). 

These results revealed that under the above 

conditions, if the•upper limit of the usage time of the 

carriers is 10,000 minutes and the inner circumferential 

surface of the resin inserts is periodically processed, 

then the planarity and verticalness of the inner 

circumferential surface of the resin inserts are 

maintained at or below 100 (am and at or below 5°, 

respectively. 

[0037] 

The result of ESFQRmax is shown in FIGs. 5 and 6. 

As shown in FIGs. 5 and 6, it was revealed that when the 

planarity was maintained at or below 100 jam and the 

verticalness at or below 5°, a good result of ESFQRmax 

was obtained. The flatness of all the double-side 

polished wafers from the start of polishing to the 11-th 

batch process was measured; the average of ESFQRmax was 

a good value of 0.050 jam (N=55). Moreover, the average 

of ESFQRmax until the usage time of the carriers reached 

10,000 minutes was 0.048 |am (N=2,000). This value was 

almost as good as the flatness of a wafer immediately 

after 11 batch processes of double-side polishing were 

performed with a carrier right after its resin insert 

was processed. 

[0038] 

The average of ESFQRmax after the usage time of 

the carriers exceeded 10,000 minutes, in contrast, was 

0.090 jam (N=20) , which was greatly worse than 0.048 jam, 

the result in example 1. 

From the these result, it was confirmed that since 

the inventive double-side polishing method polishes both 

surfaces of a.wafer while maintaining the planarity of 

15 



the inner circumferential surface of a resin insert at 

or below 100 |j,m and the verticalness at or below 5°, the 

degradation of wafer flatness due to variation in shape 

of the inner circumferential surface of the resin insert 

of the carrier can be inhibited. 

[0039] 

(Example 2) 

Silicon wafers were double-side polished under the 

same conditions as in example 1 to measure the 

difference in inner diameter among the resin inserts and 

variation in wafer finishing thickness in the same batch 

process. In the double-side polishing,, wafers having a 

thickness ranging from 791.2 fxm to 791.3 jam were used. 

The wafer thickness was measured with Wafer Sight made 

by KLA-Tencor Co., Ltd. 

The result is shown in FIG. 7. As shown in FIG. 7, 

when the difference in inner diameter was 0.5 mm or less, 

the average value of the variation in wafer finishing 

thickness was a good value of 0.107 |im. In addition, no 

significant difference in the variation in wafer 

finishing thickness was observed among all the cases of 

four results where the difference in inner diameter was 

0.5 mm or less. More specifically, the variation in 

wafer finishing thickness due to the difference in inner 

diameter did not increase. 

[0040] 

It is to be noted that the present invention is 

not limited to the foregoing embodiment. The embodiment 

is just an exemplification, and any examples that have 

substantially the same feature and demonstrate the same 

functions and effects as those in the technical concept 

described in claims of the present invention are 

included in the technical scope of the present invention. 
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CLAIMS 

li A double-side polishing method of simultaneously 

polishing both surfaces of a wafer by holding the wafer 

with a carrier including a holding hole configured to 

hold the wafer and a ring-shaped resin insert disposed 

along an internal circumference of the holding hole, the 

resin insert having an inner circumferential surface 

configured to contact a peripheral portion of the wafer 

to be held, and interposing the carrier between upper 

and lower turn tables to which polishing pads are 

attached, the method comprising: 

polishing both the surfaces of the wafer while 

maintaining planarity of the inner circumferential 

surface at or below 100 (im and verticalness of the inner 

circumferential surface at or below 5°, where the 

planarity is defined by the maximum difference in 

elevation of irregularities of the inner circumferential 

surface of the resin insert, and the verticalness is 

defined by an angle formed between a straight line 

perpendicular to a main surface of the carrier and a 

straight line joining an upper edge portion and a lower 

edge portion of the inner circumferential surface. 

2. The double-side polishing method according to 

claim 1, wherein after polishing both the surface of the 

wafer, the inner circumferential surface of the resin 

insert is ground or cut to maintain the planarity and 

the verticalness. 

3. The double-side polishing method according to 

claim 1 or claim 2, wherein both the surfaces of the 

wafer are polished while the planarity is maintained at 
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or below 25 |j.m and the verticalness is maintained at or 

below 2°. 

4. The double-side polishing method according to any 

one of claims 1 to 3, wherein the upper and lower turn 

tables interpose a plurality of the carriers 

therebetween to simultaneously polish both surfaces of a 

plurality of the wafers. 

5. The double-side polishing method according to 

claim 4, wherein both the surfaces of the wafers are 

polished while a difference in inner diameter among the 

respective resin inserts of the plurality of the 

carriers is maintained at or below 0.5 mm. 
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