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Description 

Title of Invention: Wafer polishing method and wafer polishing device 

[CROSS REFERENCE TO RELATED APPLICATIONS] 

[0001]    The present application claims priority from Japanese Patent Application 

No. 2020-151460, filed on September 9, 2020, the entire disclosure of which is 

particularly incorporated herein. 

[Technical Field] 

[0002] The present invention relates to a wafer polishing method and a wafer 

polishing device. 

[Background Art] 

[0003] The devices for polishing the surface of a wafer includes a one side polishing 

device for polishing one side of a wafer, and a double side polishing device for 

polishing both sides of a wafer.  With the one side polishing device, normally, with the 

surface to be polished of a wafer held on a polishing head pressed against a polishing 

pad bonded on a surface plate, the polishing head and the surface plate are 

respectively rotated, thereby bringing the surface to be polished of the wafer and the 

polishing pad into contact with each other.  By supplying an abrasive to between the 

surface to be polished and the polishing pad thus brought into contact with each other, 

it is possible to polish the surface to be polished of the wafer (for example, see 

Japanese Patent Application Publication No. 2006-263903 (the entire description of 

which is herein referred to as reference)). 

[Summary of Invention] 

[0004] With wafer polishing using a one side polishing device, as described in 

paragraph 0007 of Japanese Patent Application Publication No. 2006-263903, or the 

like, in order to perform polishing processing with stability, a retainer ring is provided to 

hold a wafer to be polished.  However, in order to improve the stability of polishing 

processing in wafer polishing, only provision of a retainer ring is not sufficient, and 

proper setting of the polishing conditions can contribute to the improvement of the 

stability of polishing processing in wafer polishing.  However, conventionally, there 

has been no choice but to repeat much trial and error in order to find such polishing 

conditions. 

[0005] In accordance with one aspect of the present invention, it is an object to 

enable stable wafer polishing processing to be performed by readily setting proper 

polishing conditions. 
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ring-shaped member, and 

a second ring-shaped member located below the membrane, and holding a 

wafer to be polished; and 

a polishing pad with which the lower surface of the wafer to be polished and 

the lower surface of the second ring-shaped member come in contact at the time of 

polishing, 

a space part formed by closing the opening of the first ring-shaped member by 

the plate-shaped member and the membrane has a central region and an outer 

peripheral region partitioned from the central region, 

the polishing condition determining part, 

determining a difference in pressure between a pressure Pc to be applied to 

the central part of the wafer to be polished by introducing a gas into the central region 

and a pressure Pe to be applied to the outer peripheral part of the wafer to be polished 

by introducing a gas into the outer peripheral region based on the in-plane thickness 

distribution information acquire for a wafer to be polished or a wafer subjected to the 

same processing treatment as that for the wafer to be polished, 

determining any one pressure of Pc and Pe, and determining the other 

pressure based on the determined pressure and the difference in pressure, 

determining the pressure Pg to be applied from the head main body part 

downward by pressing the head main body part, based on a set value Pr of a contact 

pressure to be applied to the lower surface of the second ring-shaped member due to 

contact with the polishing pad at the time of polishing, and 

with the determined Pg, Pc, and Pe applied thereto, bringing the lower surface 

of the wafer to be polished into contact with the polishing pad to conduct polishing. 

[0016] In one embodiment, the above polishing condition determining part can 

determine the Pg based on the ratio Pr/Pt of the Pr and a reference value Pt of the 

contact pressure to be applied to the lower surface of the second ring-shaped member, 

and the ratio Pe/Pc of the Pe and the Pc. 

[0017] In one embodiment, the above polishing condition determining part can 

determine the Pg by calculating Pg from the mathematical relation of the ratio Pr/Pt, 

the ratio Pe/Pc, and the Pg. 

[0018] In one embodiment, the above mathematical relation can be the equation A 

previously shown. 

[0019] In one embodiment, the above ratio Pr/Pt can fall within the range of 0.8 to 1.2. 
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thickness distribution information acquired for the wafer to be polished or the wafer 

subjected to the same processing treatment as that for the wafer to be polished, 

determines any one pressure of Pc and Pe, and determines the other pressure 

based on the determined pressure and the difference in pressure, and 

determines the pressure Pg to be applied from the head main body part 

downward by pressing the head main body part, based on a set value Pr of a contact 

pressure to be applied to the lower surface of the second ring-shaped member due to 

contact with the polishing pad at the time of polishing. 

[0069] The above polishing condition determining part can determine Pg based on 

the ratio Pr/Pt of Pr and the reference value Pt of the contact pressure to be applied to 

the lower surface of the second ring-shaped member, and the ratio Pe/Pc of Pe and Pc.  

The determination of Pg can be performed by calculating Pg from the mathematical 

relation of the ratio Pr/Pt, the ratio Pe/Pc, and Pg.  Examples of the mathematical 

relation include the previously shown equation A.  The equation A can be the 

previously shown equation A-1. 

[0070] Various determinations executed by the above polishing condition determining 

part are as described previously regarding the above polishing method. 

[0071] Fig. 11 is a schematic view showing the configuration of one example of the 

above polishing device.  In Fig. 11, the wafer polishing device 1 includes a polishing 

condition determining part 2 and a polishing part 3.  As for the polishing head 10, the 

polishing pad 41, and the surface plate 42 included in the polishing part 3, the previous 

description can be referenced. 

[0072] The polishing condition determining part 2 has an in-plane thickness 

distribution information input part 201 and a determination part 202.  To the in-plane 

thickness distribution information input part 201, the in-plane thickness distribution 

information acquired for the wafer to be polished or the wafer subjected to the same 

processing treatment as that for the wafer to be polished is inputted.  The wafer 

polishing device 1 can include a wafer thickness measurement part (not shown).  

Introduction of the wafer to be measured to the wafer thickness measurement part can 

be performed manually or automatically.  For example, the polishing step can be 

automated so that the wafer to be polished before being introduced to the polishing 

part 3 is introduced to the wafer thickness measurement part.  The determination part 

202 receives or retrieves the in-plane thickness distribution information from the 

in-plane thickness distribution information input part 201, and determines Pg, Pc, and 
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CLAIMS 

1. A wafer polishing method of polishing a wafer with a polishing device, 

 wherein 

the polishing device comprises: 

 a polishing head comprising: 

 a head main body part, 

 a first ring-shaped member located below the head main body part, and 

having an opening, 

 a plate-shaped member closing the opening on an upper surface side of the 

first ring-shaped member, 

 a membrane closing the opening on a lower surface side of the first ring-

shaped member, and 

 a second ring-shaped member located below the membrane, and holding a 

wafer to be polished; and 

 a polishing pad with which a lower surface of the wafer to be polished and a 

lower surface of the second ring-shaped member come in contact at the time of 

polishing,  

 a space part formed by closing the opening of the first ring-shaped member 

by the plate-shaped member and the membrane has a central region and an outer 

peripheral region partitioned from the central region, 

 the wafer polishing method comprises: 

 acquiring in-plane thickness distribution information regarding the wafer to be 

polished or a wafer subjected to the same processing treatment as that for the wafer 

to be polished, 

 determining a difference in pressure between a pressure Pc to be applied to a 

central part of the wafer to be polished by introducing a gas into the central region 

and a pressure Pe to be applied to an outer peripheral part of the wafer to be polished 

by introducing a gas into the outer peripheral region based on the in-plane thickness 

distribution information, 

 determining any one pressure of Pc and Pe, and determining the other 

pressure based on the determined pressure and the difference in pressure, 

 determining a pressure Pg to be applied from the head main body part 

downward by pressing the head main body part, based on a set value Pr of a contact 

pressure to be applied to the lower surface of the second ring-shaped member due to 
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contact with the polishing pad at the time of polishing, and 

 with the determined Pg, Pc, and Pe applied thereto, bringing the lower 

surface of the wafer to be polished into contact with the polishing pad to conduct 

polishing. 

 

2. The wafer polishing method according to claim 1, 

 which comprises determining the Pg based on a ratio Pr/Pt of the Pr and a 

reference value Pt of the contact pressure to be applied to the lower surface of the 

second ring-shaped member, and a ratio Pe/Pc of the Pe and the Pc. 

 

3. The wafer polishing method according to claim 2, 

 which further comprises determining the Pg by calculating Pg from a 

mathematical relation of the ratio Pr/Pt, the ratio Pe/Pc, and the Pg. 

 

4. The wafer polishing method according to claim 3, 

 wherein the mathematical relation is the following equation A: 

(Equation A) 

 Pr/Pt=-R-X(Pe/Pc)+Y(Pg/Pc)+Z((Pe/Pc)-a)((Pg/Pc)-b) 

 in the equation A, R, X, Y, Z, a, and b are each independently a positive 

number. 

 

5 The wafer polishing method according to any of claims 2 to 4, 

 wherein the ratio Pr/Pt falls within a range of 0.8 to 1.2. 

 

6. A method of manufacturing a wafer, comprising polishing a surface of a wafer 

to be polished by the polishing method according to any of claims 1 to 5 to form a 

polished surface. 

 

7. The method of manufacturing a wafer according to claim 6, 

 wherein the wafer is a semiconductor wafer. 

 

8. The method of manufacturing a wafer according to claim 7, 

 wherein the semiconductor wafer is a silicon wafer. 
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9. A wafer polishing device, 

which comprises: 

 a polishing part; and 

 a polishing condition determining part, 

 the polishing part comprising 

 a polishing head having: 

 a head main body part, 

 a first ring-shaped member located below the head main body part, and 

having an opening, 

 a plate-shaped member closing the opening on an upper surface side of the 

first ring-shaped member, 

 a membrane closing the opening on a lower surface side of the first ring-

shaped member, and 

 a second ring-shaped member located below the membrane, and holding a 

wafer to be polished; and 

 a polishing pad with which a lower surface of the wafer to be polished and a 

lower surface of the second ring-shaped member come in contact at the time of 

polishing,  

 a space part formed by closing the opening of the first ring-shaped member 

by the plate-shaped member and the membrane has a central region and an outer 

peripheral region partitioned from the central region, 

 the polishing condition determining part, 

 determining a difference in pressure between a pressure Pc to be applied to a 

central part of the wafer to be polished by introducing a gas into the central region 

and a pressure Pe to be applied to an outer peripheral part of the wafer to be polished 

by introducing a gas into the outer peripheral region based on in-plane thickness 

distribution information acquire for a wafer to be polished or a wafer subjected to the 

same processing treatment as that for the wafer to be polished, 

 determining any one pressure of Pc and Pe, and determining the other 

pressure based on the determined pressure and the difference in pressure, 

 determining a pressure Pg to be applied from the head main body part 

downward by pressing the head main body part, based on a set value Pr of a contact 

pressure to be applied to the lower surface of the second ring-shaped member due to 

contact with the polishing pad at the time of polishing, and 
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 with the determined Pg, Pc, and Pe applied thereto, bringing the lower 

surface of the wafer to be polished into contact with the polishing pad to conduct 

polishing. 

 

10. The wafer polishing device according to claim 9, 

 wherein the polishing condition determining part determines the Pg based on 

a ratio Pr/Pt of the Pr and a reference value Pt of the contact pressure to be applied 

to the lower surface of the second ring-shaped member, and a ratio Pe/Pc of the Pe 

and the Pc. 

 

11. The wafer polishing device according to claim 10, 

 wherein the polishing condition determining part determines the Pg by 

calculating Pg from a mathematical relation of the ratio Pr/Pt, the ratio Pe/Pc, and the 

Pg. 

 

12. The wafer polishing device according to claim 11, 

 wherein the mathematical relation is the following equation A: 

(Equation A) 

 Pr/Pt=-R-X(Pe/Pc)+Y(Pg/Pc)+Z((Pe/Pc)-a)((Pg/Pc)-b) 

 in the equation A, R, X, Y, Z, a, and b are each independently a positive 

number. 

 

13. The wafer polishing device according to any of claims 10 to 12, 

 wherein the ratio Pr/Pt falls within a range of 0.8 to 1.2. 

 

14. The wafer polishing device according to any of claims 9 to 13, 

 wherein the wafer is a semiconductor wafer. 

 

15. The wafer polishing device according to claim 14, 

 wherein the semiconductor wafer is a silicon wafer. 

 

 

 


