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CLAIMS

1. A surface treatment method of a wafer, the wafer having an uneven pattern at a
surface thereof and containing a Si element in at least a recess portion of the uneven
pattern, the surface treatment method comprising, in a cleaning process of the wafer,
forming a water-repellent protective film on at least the recess portion of the uneven
pattern by supplying a vapor of a composition to the uneven pattern in a state that a
liquid is retained in at least the recess portion, changing the vapor of the composition
into a liquid and replacing the liquid retained in the recess portion with the liquid of the
composition,

wherein the composition consists essentially of a water-repellent protective
film-forming component and an acyclic carbonate as a solvent,

wherein the water-repellent protective film-forming component consists of a
compound of the following general formula [1], and

wherein a difference in boiling point between the compound of the general

formula [1] and the acyclic carbonate is 50°C or less
RIk(CH3)3-xSIN(R2)>  [1]

where R? is each independently a group selected from the group consisting of a H atom,
a C1-C1o hydrocarbon group and a C1-C1o hydrocarbon group in which a part or all of
hydrogen atoms are substituted with a fluorine atom; x is an integer of 1 to 3; and R? is
each independently a group selected from the group consisting of methyl, ethyl and
acetyl, in which at least a part or all of hydrogen atoms may be substituted with a

fluorine atom.

2. The surface treatment method of the wafer according to claim 1, wherein the
compound of the general formula [1] is at least one kind selected from the group
consisting of dimethylaminosilanes represented by (CH3)3SiN(CHj3)2,
C2HsSi(CH3)2N(CH3)2, (C2Hs)2Si(CH3)N(CHa)2, (C2Hs)3SiN(CHS3)2,
C3H7Si(CH3)2N(CH3)2, (C3H7)2Si(CH3)N(CHa)2, (C3H7)3SiN(CH3)2,
C4HgSi(CH3)2N(CHs3)2, (C4Ho)3SiN(CHa)z, CsH11Si(CH3)2N(CHa)z,
CeH13Si(CH3)2N(CHa)2, C7H15Si(CH3)2N(CHa)2, CsH17Si(CH3)2N(CHa)2,
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CoH19Si(CH3)2N(CHa)2, C10H21Si(CH3)2N(CHs3)2, (CH3)2Si(H)N(CHa)z,
CH3Si(H)2N(CHs3)2, (C2Hs)2Si(H)N(CHs3)2, CoHsSi(H)2N(CHs)2,
C2HsSi(CH3)(H)N(CHs3)2, (C3H7)2Si(H)N(CHs)2, CsH7Si(H)2N(CHsa)2,
CF3CH2CH:Si(CHz3)2N(CHs3)2, C2FsCH2CH2Si(CH3)2N(CH3)z,
C3F7CH2CH2Si(CH3)2N(CHz3)2, C4FgCH2CH2Si(CHz)2N(CHsa)z,
CsF11CH2CH2Si(CH3)2N(CH3)2, CsF13CH2CH:2Si(CHz)2N(CHz)z,
C7F15CH2CH2Si(CH3)2N(CH3)2, CgF17CH2CH.Si(CH3)2N(CH3)2 and
CF3CH2CH.Si(CH3)(H)N(CHs)2, and compounds obtained by replacing dimethylamino
groups (—N(CH3s)z2) of the respective dimethylaminosilanes with a —N(C2Hs)2 group, a
—N(CH3)C(O)CHs group or a —N(CH3)C(O)CF3 group.

3. The surface treatment method of the wafer according to claim 1, wherein the
compound of the general formula [1] is at least one kind selected from the group
consisting of trimethylsilyldimethylamine and trimethylsilyldiethylamine.

4. The surface treatment method of the wafer according to any one of claims 1 to
3, wherein the acyclic carbonate is at least one kind selected from the group consisting
of dimethyl carbonate, diethyl carbonate and ethyl methyl carbonate.

5. The surface treatment method of the wafer according to any one of claims 1 to
4, wherein the compound of the general formula [1] is contained in an amount of 0.3 to
30 mass% based on the total amount of the composition.

6. The surface treatment method of the wafer according to any one of claims 1 to

5, wherein the liquid retained in the recess portion is a nonaqueous solvent.
7. The surface treatment method of the wafer according to any one of claims 1 to
6, comprising, after forming the water-repellent protective film on at least the recess

portion, removing the composition retained in the recess portion by drying.

8. The surface treatment method of the wafer according to any one of claims 1 to
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6, comprising, after forming the water-repellent protective film on at least the recess
portion, replacing the liquid of the composition retained in the recess portion with a
cleaning liquid different from the liquid of the composition and then removing the

cleaning liquid by drying.

9. The surface treatment method of the wafer according to claim 7 or 8, further
comprising removing the water-repellent protective film by performing at least one
selected from the group consisting of heating treatment, light irradiation treatment,
0zone exposure treatment, plasma irradiation treatment and corona discharge treatment

on the surface of the wafer after the drying.

10. A composition used, in a cleaning process of a wafer having an uneven pattern
at a surface thereof and containing a Si element in at least a recess portion of the uneven
pattern, by being supplied as a vapor to the uneven pattern in a state that a liquid is
retained in at least the recess portion of the uneven pattern,

the composition consisting essentially of a water-repellent protective
film-forming component and an acyclic carbonate as a solvent,

wherein the water-repellent protective film-forming component consists of a
compound of the following general formula [1], and

wherein a difference in boiling point between the compound of the general

formula [1] and the acyclic carbonate is 50°C or less
RIk(CH3)3-xSiN(R2)>  [1]

where R? is each independently a group selected from the group consisting of a H atom,
a C1-C1o hydrocarbon group and a C1-C1o hydrocarbon group in which a part or all of
hydrogen atoms are substituted with a fluorine atom; x is an integer of 1 to 3; and R? is
each independently a group selected from the group consisting of methyl, ethyl and
acetyl, in which at least a part or all of hydrogen atoms may be substituted with a

fluorine atom.



