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CLAIMS

1. A CMP polishing liquid comprising a medium and silica particles as an
abrasive grain dispersed into the medium, characterized in that:

(A1) the silica particles have a silanol group density of 5.0/nm? or less;

(B1) a biaxial average primary particle diameter when arbitrary 20 silica
particles are selected from an image obtained by scanning electron microscope
observation is 25 to 55 nm; and

(C1) an association degree of the silica particles is 1.1 or more, wherein the
association degree is defined as an average particle diameter divided by a biaxial
average primary particle diameter, the average particle diameter being measured by
a dynamic light scattering method using a grain distribution meter and the biaxial
average primary particle diameter being obtained from a scanning electron
microscopic observation.

2. A CMP polishing liquid comprising a medium and silica particles as an
abrasive grain dispersed into the medium, characterized in that:

(A2) the silica particles have a silanol group density of 5.0/nm? or less and
are not subjected to any surface treatment;

(B2) a biaxial average primary particle diameter when arbitrary 20 silica
particles are selected from an image obtained by scanning electron microscope
observation is 60 nm or less; and

(C2) an association degree of the silica particles is 1.20 or less or from 1.40
to 1.80, wherein the association degree is defined as an average particle diameter
divided by a biaxial average primary particle diameter, the average particle diameter
being measured by a dynamic light scattering method using a grain distribution
meter and the biaxial average primary particle diameter being obtained from a
scanning electron microscopic observation.

S The CMP polishing liquid according to claim 1 or 2, further comprising a
metal anticorrosive agent.

4. The CMP polishing liquid according to claim 3, wherein the metal
anticorrosive agent comprises at least one selected from the group consisting of a
triazole compound, a pyrazole compound, a pyrimidine compound, an imidazole
compound, a guanidine compound, a thiazole compound, and a tetrazole
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compound.

Bl The CMP polishing liquid according to claim 3, wherein the metal
anticorrosive agent comprises at least one selected from the group consisting of
benzotriazole and 1H-1,2,3-triazolo[4,5-b]pyridine.

6. The CMP polishing liquid according to claim 1 or 2, wherein the silica
particles have a zeta potential in the CMP polishing liquid of +5 mV or more.

7. The CMP polishing liquid according to claim 1 or 2, wherein the silica
particles are colloidal silica.

8. The CMP polishing liquid according to claim 1 or 2, wherein a content of the
silica particles is 3.0 to 8.0 parts by mass relative to 100 parts by mass of the CMP
polishing liquid.

9. The CMP polishing liquid according to claim 1 or 2, wherein a pH is in a
neutral range or an acidic range.

10. The CMP polishing liquid according to claim 1 or 2, further comprising an
oxidized-metal dissolving agent.

11. The CMP polishing liquid according to claim 1 or 2, further comprising an
oxidizing agent.

12. A CMP polishing liquid concentrate obtainable by concentrating the CMP
polishing liquid according to claim 1 or 2 at a 3-fold concentration or a higher
concentration.

13. The CMP polishing liquid concentrate according to claim 12, wherein 5 parts
by mass or more of the abrasive grain is contained.

14. A polishing method comprising:

a first polishing step of exposing a barrier film on a convex portion by
polishing a conductive material of a substrate comprising an interlayer dielectric
having a concave portion and the convex portion on a surface thereof, the barrier
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film coating the interlayer dielectric along the surface, and the conductive material
coating the barrier film by filling the concave portion; and

a second polishing step of exposing the interlayer dielectric of the convex
portion by polishing the barrier film at least on the convex portion, characterized in
that

the polishing in at least the second polishing step is performed by supplying
the CMP polishing liquid according to claim 1.

15k A polishing method comprising:

a first polishing step of exposing a barrier film on a convex portion by
polishing a conductive material of a substrate comprising an interlayer dielectric
having a concave portion and the convex portion on a surface thereof, the barrier
film coating the interlayer dielectric along the surface, and the conductive material
coating the barrier film by filling the concave portion; and

a second polishing step of exposing the interlayer dielectric of the convex
portion by polishing the barrier film at least on the convex portion, characterized in
that

the polishing in at least the second polishing step is performed by supplying
the CMP polishing liquid according to claim 2.

16. A polishing method comprising:

a mixing step of mixing the CMP polishing liquid concentrate according to
claim 12 with a diluting liquid, an additive liquid, or both of the diluting liquid and the
additive liquid to prepare a CMP polishing liquid;

a first polishing step of exposing a barrier film on a convex portion by
polishing a conductive material of a substrate comprising an interlayer dielectric
having a concave portion and the convex portion on a surface thereof, the barrier
film coating the interlayer dielectric along the surface, and the conductive material
coating the barrier film by filling the concave portion; and

a second polishing step of exposing the interlayer dielectric of the convex
portion by polishing the barrier film at least on the convex portion, characterized in
that

the polishing in at least the second polishing step is performed by supplying
the CMP polishing liquid.

17. The polishing method according to claim 14 or 15, wherein the interlayer
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dielectric is a silicon coating or an organic polymer film.

18. The polishing method according to claim 14 or 15, wherein the conductive
material contains at least one selected from the group consisting of copper, a copper
alloy, an oxide of copper, and an oxide of a copper alloy.

19. The polishing method according to claim 14 or 15, wherein

the barrier film is a barrier conductive film that prevents the conductive
material from diffusing into the interlayer dielectric and contains at least one
selected from the group consisting of tantalum, tantalum nitride, a tantalum alloy,
other tantalum compounds, titanium, titanium nitride, a titanium alloy, other titanium
compounds, ruthenium, and other ruthenium compounds.

20. The polishing method according to claim 14 or 15, wherein a part of the
interlayer dielectric on the convex portion is further polished in the second polishing
step.

21. A semiconductor substrate produced by employing the polishing method
according to claim 14 or 15.

22. An electronic device produced by employing the polishing method according
to claim 14 or 15.

23. The polishing method according to claim 16, wherein the interlayer dielectric
is a silicon coating or an organic polymer film.

24. The polishing method according to claim 16, wherein the conductive
material contains at least one selected from the group consisting of copper, a copper
alloy, an oxide of copper, and an oxide of a copper alloy.

25. The polishing method according to claim 16, wherein

the barrier film is a barrier conductive film that prevents the conductive
material from diffusing into the interlayer dielectric and contains at least one
selected from the group consisting of tantalum, tantalum nitride, a tantalum alloy,
other tantalum compounds, titanium, titanium nitride, a titanium alloy, other titanium
compounds, ruthenium, and other ruthenium compounds.
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26. The polishing method according to claim 16, wherein a part of the interlayer
dielectric on the convex portion is further polished in the second polishing step.

27. A semiconductor substrate produced by employing the polishing method
according to claim 16.

28. An electronic device produced by employing the polishing method according
to claim 16.

29. The CMP polishing liquid according to claim 1 or 2, wherein a pH is 7.5 or
less.

30. The CMP polishing liquid according to claim 1 or 2, wherein a pH is 1.5 or
more.

31. The CMP polishing liquid according to claim 3, wherein a content of the
metal anticorrosive agent is 0.001 to 10 parts by mass relative to 100 parts by mass
of the CMP polishing liquid.

32. The CMP polishing liquid according to claim 11, wherein the oxidizing agent
comprises at least one selected from the group consisting of hydrogen peroxide,
nitric acid, potassium periodate, hypochlorous acid, and ozone water.

33. The CMP polishing liquid according to claim 11, wherein a pH is in an acidic
range and a content of the oxidizing agent is in a range from 0.01 to 3 parts by mass
relative to 100 parts by mass of the CMP polishing liquid.

34. The CMP polishing liquid according to claim 11, wherein a pH is in a range
from 1 to 4 and a content of the oxidizing agent is 2.5 parts by mass or below
relative to 100 parts by mass of the CMP polishing liquid.
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CLAIMS /

f
f

. A CMP polishing liquid comprising a medium andfsilica

particles as an abrasive grain dispersed into thelﬁedium,

characterized in that: /
J

(A1) the silica particles have a silanol gfoup density of
/

5.0/nm® or less; f
(Bl) a biaxial average primary particl?fdiameter when
arbitrary 20 silica particles are selected.frg%wan image obtained
by scanning electron microscope observatioﬁ:is 25 to 55 nm; and
(Cl) an association degree of the sfiica particles is 1.1
or more.
2. A CMP polishing liquid compris?ég a medium and silica
particles as an abrasive grain disgérsed into the medium,
characterized in that: J
(A2) the silica particles Qéve a silanol group density of
5.0/nm? or less and are not sub@écted to any surface treatment;
(B2) a biaxial average eéimary particle diameter when
arbitrary 20 silica particlesEEre selected from an image obtained
by scanning electron.microsqépe observation is 60 nm or less; and

(C2) an association dégree of the silica particles is 1.20

or less or from 1.40 to f.80.

3. The CMP polishinﬁlliquid,according to claim 1 or 2, further

comprising a metal aﬁticorrosive agent.

4. The CMP poliﬁhing liquid according to claim 3, wherein the

metalanticorrosyveagentjjsacompoundhavingatmiazoleskeleton.
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5. The CMP pelishing liquid according to claim 3,iﬁherein the

metal anticorrosive agent is at least one selected fyom the group

consisting of benzotriazole and /
1H-1,2,3-triazolo[4,5-b)pyridine. /
.llfl
.’r(ll.
6. The CMP polishing liquid according to aﬁy one of claims 1

to 5, wherein the silica particles have a zeta potential in the

CMP polishing liquid of 5 mV or more. /
|lllrl
/
7. The CMP polishing ligquid accordli?'to any one of claims 1
to 6, wherein each silica particle is;a colloidal silica.
J'f:
8. The CMP polishing liquid acco éing to any one of claims 1

to 7, wherein a content of the silicg/ particles is 3.0 to 8.0 parts

by mass relative to 100 parts by’maﬁs of the CMP polishing liquid.
f

|"’rlfl
/
/

9. The CMP polishing liquidjéccording to any one of claims 1

/ s
to 8, wherein a pH is in a neutral range or an acidic range.
/

f
/
/

10. The CMP polishing liqﬁid according to any one of claims 1

to 9, further comprising jan oxidized-metal dissolving agent.

11. The CMP polishinq:liquid according to any one of claims 1

to 10, further compriﬁing an oxidizing agent.

12. A CMP polishfﬁg liquid concentrate obtainable by

concentrating the fMP polishing liquid defined in any one of claims
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1 to 11 at a 3-fold concentration or a higher concenﬁfation.

/
f

13. The CMP polishing liquid concentrate according/to claim 12,
/

wherein 5 parts by mass or more of the abrasive grair/is contained.
."l'.r
f"r

14. A polishing method comprising: /
afirstpolishingstep<xfexposingeabarr?érfilmcnlaconvex

portion by polishing a conductive material 5f a substrate
/

comprising interlayer dielectrics having & concave portion and

the convex portion on a surface thereof, tﬁb barrier film coating
/

the interlayer dielectrics along the surface, and the conductive
material coating the barrier film by fiyiing the concave portion;
and ;;

a second polishing step of exﬁosing the interlayer

f

dielectrics of the convex portion ﬁy polishing the barrier film
at least on the convex portion, ﬁharacterized in that

the polishing is performedfby supplying at least one of the

CMP polishing liquids defined;in claim 1 to 11 at least in the

f
f

/

!
f

second polishing step.

15. A polishing method gémprising:
andxingstep<xfmig£ﬁgthe(ﬁﬂ?polishingliquidconcentrate
definedjj1clahn12cnr13ﬁitheadilutingliquid,anadditiveliquid,
or both of the dilutingﬁliquid and the additive liquid to prepare
a CMP polishing liquﬁa;
a.first_polisging'stepcﬁfexposingeabarrier filmon a convex
portion by polishﬂ%g a conductive material of a substrate

comprising interflayer dielectrics having a concave portion and

{
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the convex portion on a surface thereof, the barrier ﬂilm,coating

the interlayer dielectrics along the surface, and t@é conductive

material coating the barrier film by £illing the coﬁcave portion;
and ;
/

a second polishing step of exposing the fﬁterlayer
dielectrics of the convex portion by polishingﬁthe barrier film
at least on the convex portion, characterizgé in that

the polishing is performed by supplyiﬁg the CMP polishing

liquid at least in the second polishing sﬁep.
/

f
/
f

16. The polishing method according tofblaim 14 or 15, wherein
theinterlayerdielectricsaresiliconcqétingsorcmganicpolymer
films. f

|l|fll.

.'Ilrl
17. The polishing method accordiq@ to any one of claims 14 to

16, wherein the conductive materidl contains copper as a main

component.

18. The polishing method accﬁgding to any one of claims 14 to
17, wherein :

a barrier conductive frim prevents the conductive material
from diffusing into the intérlayer dielectrics and contains at
least one selected.fromtju3ﬁroup>consisting(xftantalunu tantalum
nitride, a tantalum alloﬁ; other tantalum compounds, titanium,
titanium nitride, a‘tipénium alloy, other titanium compounds,

ruthenium, and other puthenium compounds.

19. The polishing:ﬁethod according to any one of claims 14 to
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18, wherein a part of the interlayer dielectrics on the convex

portion is further polished in the second polishin§ step.

20. A semiconductor substrate produced by emp%6ying the

polishing method defined in any one of claims ¥4 to 109.

/
/
|

21. An electronic device produced by employing the polishing

method defined in any one of claims 14 to Lﬁ.

|



