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DESCRIPTION 

Title of Invention 

POLISHING FLUID, POLISHING FLUID SET, AND POLISHING 

METHOD 

Technical Field 5 

[0001] The present disclosure relates to a polishing liquid, a polishing 

liquid set, a polishing method, and the like. 

Background Art 

[0002] In recent years, processing techniques for increasing density are 

becoming ever more important in manufacturing steps for semiconductor 10 

elements.  CMP (chemical mechanical polishing) technique that is one 

of processing techniques has become an essential technique in 

manufacturing steps for semiconductor elements, for a shallow trench 

isolation (hereinafter, referred to as "STI") formation, flattening of pre-

metal insulating materials or interlayer insulating materials, formation of 15 

plugs or embedded metal wirings, or the like. 

[0003] With an increase in density of semiconductor elements, a 

technique of forming fine patterns is used so as to achieve higher 

integration.  Thereby, standards required in the manufacturing steps for 

semiconductor elements become severe, and it is necessary to make a 20 

base substrate having a plurality of insulating materials highly flat.  

Particularly, in the CMP technique for formation of STI (for example, 

lower STI of semiconductor elements), a laminate, which has a substrate 

having a concavo-convex pattern, a stopper (a polishing stop layer 

containing a stopper material) disposed on the convex portion of the 25 

substrate, and an insulating material (for example, silicon oxide) disposed  



 

2 

5 

 

 10 

15 

20 

 

 

25 



 

3 

 

 

 

 5 

 

 

 

 

10 

 15 

 

20 

 

 

 

25 



 

4 

 

   

5 

 

 

10 

 

 

15 

 

 

20 

 

 

 

25 

 



 

5 

 

5 

10 

 

 15 

 

 

  

 20 

25 



 

6 

5 

10 

15 

 

 20 

25 



 

7 

 5 

  

 

10 

 

   

15 

 

 

20 

25 



 

8 

 

 

 

 5 

10 

15 

 

 

20 

25 



 

9 

5 

 

 

10 

 

 

15 

 

 20 

25 



 

10 

5 

 10 

 

 

 

15 

20 

 

   

25 



 

11 

 

 

 5 

  

  

 

10 

15 

20 

 25 

 



 

12 

5 

10 

15 

 

 

20 

 25 

  



 

13 

 

5 

 

 

10 

15 

 

 

20 

25 



 

14 

 

 

5 

10 

 

 

15 

 

 20 

25 



 

15 

 

 

5 

10 

 

 

15 

20 

 

 

25 



 

16 

5 

 

 

10 

 15 

 

20 

25 



 

17 

 

 

5 

 

 10 

15 

 20 

 

25 



 

18 

5 

 

 

10 

 

 

15 

20 

25 



 

19 

 

 

5 

10 

 

 

15 

20 

 

 25 



 

20 

5 

 

  

 10 

 

  

 

15 

20 

 

 25 



 

21 

5 

 

 

10 

15 

 

 

 20 

 

25 



 

22 

 5 

 

10 

 15 

 

20 

25 



 

23 

5 

 

 

10 

15 

20 

 

  25 

 



 

24 

 

   5 

 

 10 

15 

20 

25 



 

25 

 

 

5 

10 

 

 

15 

 20 

 

25 



 

26 

5 

 10 

 

15 

 

 20 

25 



 

27 

5 

 10 

 

15 

 

 

 20 

 

25 



 

28 

5 

 

 

10 

15 

 20 

 

25 



 

29 

 

 

 5 

 

 

10 

 

 

15 

 20 

 



 

30 

 

 

 5 

 10 

 

15 

 

 

20 



 

31 

 

 

5 

10 

 

 

15 

20 

25 



 

32 

 

 

5 

10 

15 

 20 

 

25 



 

33 

5 

10 

 

  

 

15 

 

 

20 

25 



 

34 

 

 

5 

10 

 

 

15 

20 

25 



 

35 

 

  

 

5 

 

  10 

 

15 

20 

 

 25 



 

36 

 5 

  

 

10 

15 

 

 20 

25 



 

37 

 

  

 

5 

 10 

 

15 

20 

 

 

25 



 

38 

5 

 

 10 

15 

 

 

20 

25 



 

39 

 5 

 

10 

 

 15 

20 

 

 

25 

 



 

40 

 

5 

10 

 

 

15 

20 

 25 

 



 

41 

5 

 

 10 

15 

 

 

 20 

 

25 



 

42 

 

 

5 

 

 

10 

 

 15 

20 

25 



 

43 

 

 

 5 

 

  

  

  10 

 

15 

 

 

20 

 

 25 



 

44 

 

  5 

  

 

10 

 15 

 

20 

 

  

 25 



 

45 

5 

 

  10 

 

15 

 

  

 

20 

25 



 

46 

5 

 

  

 

10 

15 

 

  

 

20 

 

 

25 



 

47 

 

  5 

  

 

10 

15 

20 

 

  25 

 



 

48 

5 

 

  

 

10 

 

  15 

 

20 

 

  

 

25 



 

49 

 

  

 5 

 10 

  

 

15 

 

  

 

20 

 

  25 

 



 

50 

 5 

  

 

10 

 

  

 

15 

 

  20 

 

25 

 



 

51 

  

 

 

  5 

 

10 

 

  

 

 15 

 

 

  

 

 20 

 

 

  

 25 

 



 

52 

  

  

 

5 

 

 

10 

 

  

 

 15 

  

 

20 

 

 25 



 

53 

5 

 10 

 

15 

20 

 

  

 

25 



 

54 

 

 5 

 

  

 

10 

15 

20 

 

 25 



 

55 

 

 

 



56

 
  

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 



57

 
 

 
 

 
 

 
 

 
 

 
 

 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 



 

58 

CLAIMS 

1. A polishing liquid comprising: abrasive grains; at least one 

hydroxy acid component selected from the group consisting of a hydroxy 

acid and a salt thereof; and a compound Z that excludes a compound 

corresponding to the hydroxy acid component, wherein 5 

 the compound Z has a hydrocarbon group which may be 

substituted and a polyoxyalkylene group, and 

 a Z value represented by General Formula (1) below is 20 or 

more: 

 Z = 0.1  a2  b/c  (1) 10 

[in Formula (1), "a" represents the number of carbon atoms of the 

hydrocarbon group, wherein the hydrocarbon group does not include a 

hydrocarbon portion that constitutes the oxyalkylene group in the 

polyoxyalkylene group, "b" represents the total number of oxyalkylene 

groups in the compound Z, and "c" represents an HLB value of the 15 

compound Z, wherein the HLB value is calculated by the following 

formula on the basis of the Griffin’s method: 

HLB value = 20.0  [(Sum of formula weight of 

polyoxyalkylene)/(Molecular weight of compound)].] 

2. The polishing liquid according to claim 1, wherein a zeta potential 20 

of the abrasive grains is positive. 

3. The polishing liquid according to claim 1 or 2, wherein the 

abrasive grains contain a cerium oxide. 

4. The polishing liquid according to any one of claims 1 to 3, 

wherein the abrasive grains contain cerium hydroxide. 25 

5. The polishing liquid according to any one of claims 1 to 4, 

wherein the total number of a carboxy group and a carboxylate group in 

the hydroxy acid component is 1. 

6. The polishing liquid according to any one of claims 1 to 5, 

wherein the number of a hydroxyl group in the hydroxy acid component 30 

is 1 or 2. 

7. The polishing liquid according to any one of claims 1 to 5, 
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wherein the number of a hydroxyl group in the hydroxy acid component 

is 2 or more. 

8. The polishing liquid according to any one of claims 1 to 7, 

wherein the number of carbon atoms of the hydrocarbon group is 18 or 

more. 5 

9. The polishing liquid according to any one of claims 1 to 8, 

wherein the HLB value of the compound Z is 8.0 or more. 

10.  The polishing liquid according to any one of claims 1 to 8, 

wherein the HLB value of the compound Z is 14.0 or more. 

11. The polishing liquid according to any one of claims 1 to 10, 10 

wherein the compound Z contains a compound represented by General 

Formula (z1) below: 

[Chemical Formula 1] 

 
[in Formula (z1), A1 represents an alkylene group, R1 represents the 15 

hydrocarbon group, and n1 represents an integer of 2 or more.] 

12. The polishing liquid according to claim 11, wherein the 

hydrocarbon group of the compound represented by General Formula 

(z1) is an aryl group having a plurality of aromatic rings. 

13. The polishing liquid according to any one of claims 1 to 12, 20 

wherein the compound Z contains a compound having a nitrogen atom to 

which the hydrocarbon group and the polyoxyalkylene group are bonded. 

14. The polishing liquid according to any one of claims 1 to 13, 

wherein the compound Z contains a compound represented by General 

Formula (z2) below: 25 

[Chemical Formula 2] 
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[in Formula (z2), A21 and A22 each independently represent an alkylene 

group, R2 represents the hydrocarbon group, and n21 and n22 each 

independently represent an integer of 2 or more.] 

15. The polishing liquid according to claim 14, wherein the 5 

hydrocarbon group of the compound represented by General Formula 

(z2) is an alkyl group. 

16. A polishing liquid set comprising constituent components of the 

polishing liquid according to any one of claims 1 to 15 separately stored 

as a first liquid and a second liquid, wherein 10 

 the first liquid contains the abrasive grains, and the second liquid 

contains the hydroxy acid component and the compound Z. 

17. A polishing method comprising a polishing step of polishing a 

surface to be polished by using the polishing liquid according to any one 

of claims 1 to 15 or a polishing liquid obtained by mixing the first liquid 15 

and the second liquid of the polishing liquid set according to claim 16. 

18. The polishing method according to claim 17, wherein the surface 

to be polished contains silicon oxide. 

19. The polishing method according to claim 18, wherein the surface 

to be polished further contains silicon nitride. 20 

 


