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We Claim:

1.

An aqueous polishing composition comprising
(A) at least one type of abrasive particles and

(B) at least one amphiphilic nonionic surfactant selected - the group
consisting of water-soluble or water-dispersible surfactan{# having

(b1) at least one hydrophobic group selected r group consisting
of branched alkyl groups having 5 to 20 capbon atoms; and

(b2)  atleast one hydrophilic group seEectrom the group consisting of
polyoxyalkylene groups .

(b21) oxyethylene monomeits and
{22} atleast one typesubstituted oxyalkylene monomer units
wherein the sghstituents are selected from the group

consisting cycloalkyl, or aryl, alkyl-cycloalkyl, alkyl-
stkyl-aryl and alkyl-cycloalkyl-aryl groups;

alternating, gradient andfor blocklike

. ryl, alkyl-cycloalkyl, alkyl-aryl, cycloalkyl-aryl and alkyl-cycloalkyl-ary! groups.

The agueous polishing composition according to claim 3, characterized in that the

substituents are selected from the group consisting of alkyl groups having 1 to 10
carbon atoms, cycloalkyt groups having 5 to 10 carbon atoms in spirocyclic,
exocyclic and/or annealed configuration, aryl groups having 6 to 10 carbon atoms,
alkyl-cycloalkyl groups having 6 to 20 carbon atoms, alkyl-aryl groups having 7 to
20 carbon atoms, cycloalkyl-arylgroup 11 to 20 carbon atoms, and alkyl-cycloalkyl-
aryl groups having 12 to 30 carbon atoms.
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5. The aqueous polishing composition according to claim 4, characterized in that
molar ratio of monomer units (b21} to monomer units (b22) is from 100:1 to

6. The agueous polishing composition of according fo anyone of the clai fo 3,
5 characterized in that the polyoxyalkylene groups have a degree of perization
of from 5 to 100.

7. The agueous polishing composition according to anyone claims 1 to 6,
characterized in that the concentration of the surfactant (B) isffrom 1 ppm to 0.1%

10 by weight, the weight specifications being based on the u weight of the
composition.
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g¥least one type of abrasive particles and

30 ;
¢ atleast one amphiphilic nonionic surfactant selected from the group
consisting of water-soluble or water-dispersible surfactants having

(b1a) at least one hydrophobic group selected from the group
consisting of linear alkyl groups having 5 to 20 carbon atoms
and branched alkyl groups (b1); and

35

(b2} atleast one hydrophilic group selected from the group
consisting of polyoxyalkylene groups comprising
{(b21) oxyethylene monomer units and
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12.

13.

14.

18.

16.

(2)

()

The process according to claim 10, characterizgt
dielectric layer material is selected from the g
porous organically modified silicon glasses

23

(b22) at least one type of substituted oxyalkylene monomer,/
units wherein the substituents are selected from o-

group consisting of alkyl, cycloalkyl, or aryl, gikyl-
cycloalkyl, alkyl-aryl, cycloalkyl-aryl and /
cycloalkyl-aryl groups;

/
chemically mechanically polishing the substrate fa time and at a
temperature sufficient to achieve the desired global pfanarity; and

removing the substrate from the contact wi
composition.

the agueous polishing

4

in that the low-k and ultra-low-k
6up consisting of porous and non-
d organic polymers.
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We claim:
1. An aqueous polishing composition, comprising
(A} silica; and
(B) at least one amphiphilic nenionic surfactant selected
from the group consisting of water-soluble or water-
dispersible surfactants comprising
(b1) at least one hydrophobic group selected from the
group consisting of a branched alky] group compris-
ing 5 to 20 carbon atoms; and
(b2) at least one hydrophilic group selected from the
group consisting of a polvoxyalkylene group com-
prising
(b21) an oxyethylene monomer unit and
(b22) at least one substituted oxyalkylene monomer
unit, wherein the substituents are selected from the
group consisting of alkyl, cycloalkyl, aryl, alkyl-
cycloalkyl, alkyl-aryl, cycloalkyl-aryl, and alkyl-
cycloalkyl-aryl groups;
wherein the polyoxyalkylene group comprises the
monomer units (b21) and (b22} in randem, alternat-
ing. gradient and/or block distribution, and wherein
the pH of the composition is from 8 1o 12.

2. The aqueous polishing composition of claim 1, wherein
the hydrophobic group (b1) 1s selected from the group con-
sisting of branched alkyl group comprising 8 to 15 carbon

atomes.

3. The aqueous polishing composition of ¢laim 1. wherein
the oxyalkylene monomer unit (b22) is derived from a sub-
stituted oxirane, wherein the substituents are selected from
the group consisting of alkyl, cycloalkyl, arvl, alkyl-cy-
cloalkyl, alkyl-aryl, cycloalkyl-aryl, and alkyl-cycloalkyl-
aryl groups.
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4. The aqueous polishing compeosition of claim 3, wherein
the substituents are selected from the group consisting of an
alkyl group comprising 1 to 10 carbon atoms, a cycloalkyl
group comprising 5 to 10 carbon atoms in spirocyclic, exo-
cyclic and/or annealed configuration, an arvl group compris-

ing 6 to 10 carbon atoms, an alkyl-cycloalkyl group compris-
ing 6 to 20 carbon atoms, an alkyl-aryl group comprising 7 to
20 carbon atoms, a cycloalkyl-arvl group comprising 11 1020
carbon atoms, and an alkyl-cycloalkyl-aryl group comprising
12 to 30 carbon atoms.

5. The aqueous polishing composition of claim 4, wherein
the molar ratio of monomer units (b21) to monomer units
(b22) 15 from 100:1 to 1:1.

6. The aqueous polishing composition of claim 1, wherein

the polvoxyalkylene group has a degree of polymerization of
from 5 to 100.

7. The aqueous polishing composition of claim 1, wherein
the concentration of the surfactant (B) is from 1 ppm 0 0.1%
by weight, based on a complete weight of the composition.

8. The aqueous polishing composition of claim 1. further
comprising at Jeast one additional functional component {C),
which is different from components (A) and (B).

9. A process for chemically mechanically polishing a sub-
strate comprising patterned or unpatterned low-k or ultra-
low-k dielectric layers having a dielectric constant of 3.5 ar
less, the process comprising:

(1) contacting the substrate material with an aqueous pol-

ishing composition comprising

(A) silica; and

(Ba) at least one amphiphilic nonionic surfactant
selected from the group consisting of water-soluble or
waler-dispersible surfactants comprising
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{bla) at least one hydrophobic group selected from
the group consisting of a linear alkyl group com-
prising 5 to 20 carbon atoms and branched alkyl
groups (bl); and

(b2} at least one hydrophilic group selected from the
group consisting of a polyoxyalkylene group com-
prising
(b21) an oxyethylene monomer unit and

(b22) at least one substituted oxyalkylene mono-
mer unit, wherein the substituents are selected
from the group consisting of alkyl, cycloalkyl,
aryl, alkyl-cycloalkyl, alkyl-aryl, cycloalkyl-
aryl and alkyl-cycloalkyl-aryl groups:

wherein the polvoxyalkylene group comprises the
monomer units (b21) and (b22) m random, alternat-
ing, gradient and/or block distribution, and wherein
the pH of the aqueous polishing composition is from
Sto 12,
(2) chemically mechanically polishing the substrate for a
time and at a temperature sufficient to achieve the
desired global planarity; and

(3) removing the substrate from the contact with the aque-

ous polishing compaosition.

10. The process of claim 9, wherein the low-k and ultra-
low-k dielectric layer material 15 selected from the group
consisting of porous and non-porous organically modified
silicon glasses and organic polymers.

11. The process of claim 10, wherein the organically modi-
fied silicon glass 1s carbon-doped silicon dioxide (CDO).

12. The process of claim 10, wherein the substrate further
comprises at least one laver selected from the group consist-
g of a dielectric layer other than the low-k and ultra-low-k
dielectric layer, a barrier layer, and a metal layver.

13. The process of claim 12, wherein the dielectric layer is
a silicon dioxide layer.
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14. The process of claim 13, having a silicon dioxide over
low-k and ultra-low-k dielectric selectivity >3 with regard to
the material removal rates (MRRs).



