WHAT IS CLAIMED IS:

1. A wafer processing method for dividing a wafer
into individual device chips by plasma etching using a
fluorine-based gas, the wafer processing method
comprising:

a frame unit forming step of positioning the wafer
at an opening of an annular frame provided in a center
with the opening for accommodating the wafer and
attaching a dicing tape to a lower surface of the wafer
and the annular frame to form a frame unit;

a resin film coating step of coating an upper
surface of the wafer with a water-soluble resin and
coating the dicing tape exposed between the wafer and the
annular frame with the water-soluble resin, and
solidifying the water-soluble resin to form a resin film;

a partial resin film removing step of removing the
resin film from regions to be divided of the wafer to
partially expose the upper surface of the wafer;

an etching step of subjecting the regions to be
divided of the wafer to plasma etching to divide the
wafer into the individual device chips; and

a whole resin film removing step of cleaning the
frame unit to remove wholly the resin film.

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

the fluorine-based gas is selected from the group
consisting of SF¢, CFi4, C2Fs, and CyFs, and the wafer has a
plurality of devices formed on the upper surface thereof
while partitioned by streets.

3. The wafer processing method according to claim
1, wherein

in the whole resin film removing step,

a cleaning liquid is jetted to the upper
surface of the wafer and the dicing tape for a
predetermined period of time, dissolving the resin film
coating the wafer and the dicing tape; and

air is jetted toward the upper surface of
the wafer, and an upper side of the frame unit including
the upper surface of the wafer is dried.

4. The wafer processing method according to claim
3, wherein
in the resin film coating step,

a spin coater comprising a water-soluble
resin supply nozzle supplies in liquid state the water-
soluble resin to the upper surface of the wafer held on a
table;

in the whole resin film removing step,

the cleaning liquid is jetted by a cleaning
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liquid supply nozzle,
the air is jetted by an air jet nozzle; and
the water-soluble resin supply nozzle, the
cleaning liquid supply nozzle and the air jet nozzle are
disposed at a bottom surface of a liquid cover of the
spin coater, in such a manner as to surround the table.
5. The wafer processing method according to claim
4, wherein
in the whole resin film removing step,
the resin film dissolved is discharged into the
liguid cover, and is accommodated into a predetermined
disposal tank through
a first drain hole disposed at the bottom
surface inside the liquid cover; and
a second drain hole disposed in the exterior
of the liquid cover and connected to the first drain

hole.
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