WHAT IS CLAIMED IS:

1. A method of processing a wafer, comprising the
steps of:

placing a protective member on a face side of a wa-
fer having a plurality of intersecting projected dicing
lines thereon that demarcate the face side 1into areas
with devices formed therein, the areas having via elec-
trodes embedded in the wafer and extending in thickness-
wise directions, and first insulating films covering the
via electrodes;

holding a protective member side of the wafer on a
chuck table and grinding the wafer on a reverse side
thereof to an extent that the first insulating films cov-
ering the via electrodes are not exposed;

after the step of grinding the wafer, housing the
wafer in a first vacuum chamber, supplying a first etch-
ing gas turned to a plasma to the reverse side of the wa-
fer to etch the reverse side, thereby protruding the via
electrodes covered with the first insulating films from
the reverse side of the wafer;

after the step of protruding the via electrodes,
supplying an inactive gas turned to a plasma to the re-

verse side of the wafer from which the wvia electrodes

36



protrude, thereby forming a distorted layer on the re-
verse side of the wafer;

after the step of forming the distorted layer,
forming a second insulating film on the reverse side of
the wafer with the distorted layer formed thereon; and

after the step of forming the second insulating
film, removing the first insulating films and the second
insulating film from regions where the first insulating
films and the second insulating film overlap the via
electrodes, and forming reverse-side electrodes that are
connected to the via electrodes exposed on the reverse

side of the wafer.

2. The method of processing a wafer according to claim
1, wherein

the step of forming the distorted layer includes
the steps of keeping the wafer housed in the first vacuum
chamber from the step of protruding the wvia electrodes,
discharging the first etching gas from the first wvacuum
chamber, and then supplying the inactive gas turned to a

plasma to the first vacuum chamber.

3. The method of processing a wafer according to claim

1, further comprising the steps of:
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after the step of protruding the via electrodes and
before the step of forming the distorted layer, housing
the wafer in a second vacuum chamber, supplying a second
etching gas turned to a plasma to the reverse side of the
wafer to remove a natural oxide film on the reverse side
of the wafer, wherein

the step of forming the distorted layer includes
the steps of keeping the wafer housed in the second vacu-
um chamber, discharging the second etching gas from the
second vacuum chamber, and supplying the inactive gas

turned to a plasma to the second vacuum chamber.

4. The method of processing a wafer according to claim
1, wherein the first etching gas comprises carbon tetra-

fluoride or sulfur hexafluoride.

5. The method of processing a wafer according to claim
3, wherein the second etching gas comprises hexafluoro-

1,3-butadiene or octafluorocyclobutane.

6. A method of processing a wafer, comprising the
steps of:
placing a protective member on a face side of a wa-

fer having a plurality of intersecting projected dicing
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lines thereon that demarcate the face side into areas
with devices formed therein, the areas having via elec-
trodes embedded in the wafer and extending in thickness-
wise directions, and first insulating films covering the
via electrodes;

holding a protective member side of the wafer on a
chuck table and grinding the wafer on a reverse side
thereof to an extent that the first insulating films cov-
ering the via electrodes are not exposed;

after the step of grinding the wafer, housing the
wafer in a first vacuum chamber, supplying a first etch-
ing gas turned to a plasma to the reverse side of the wa-
fer to etch the reverse side, thereby protruding the via
electrodes covered with the first insulating films from
the reverse side of the wafer;

after the step of protruding the via electrodes,
supplying an inactive gas turned to a plasma to the re-
verse side of the wafer from which the via electrodes
protrude, thereby forming a distorted layer on the re-
verse side of the wafer;

after the step of forming the distorted layer,
forming a second insulating film on the reverse side of

the wafer with the distorted layer formed thereon.
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7. A method of processing a wafer, comprising the
steps of:

placing a protective member on a face side of a wa-
fer having a plurality of intersecting projected dicing
lines thereon that demarcate the face side into areas
with devices formed therein, the areas having via elec-
trodes embedded in the wafer and extending in thickness-
wise directions, and first insulating films covering the
via electrodes;

holding a protective member side of the wafer on a
chuck table and grinding the wafer on a reverse side
thereof to an extent that the first insulating films cov-
ering the via electrodes are not exposed;

after the step of grinding the wafer, housing the
wafer in a first vacuum chamber, supplying a first etch-
ing gas turned to a plasma to the reverse side of the wa-
fer to etch the reverse side, thereby protruding the via
electrodes covered with the first insulating films from
the reverse side of the wafer; and

after the step of protruding the via electrodes,
supplying an inactive gas turned to a plasma to the re-
verse side of the wafer from which the via electrodes
protrude, thereby forming a distorted layer on the re-

verse side of the wafer.
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