PROCESSI NG METHOD FOR WORKPI ECE

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to a processing
nmet hod for processing a plate-shaped workpi ece.

Description of the Related Art

When a sem conductor wafer or a packaged substrate
or the like is divided into a plurality of chips, for
exanpl e, a cutting apparatus in which an annul ar cutting
bl ade is nounted to a spindle serving as a rotary shaft
is used (see, for exanple, Japanese Patent Laid-open No.
Hei 11-74228). The cutting blade, being rotated at a high
speed, is nade to deeply cut into the workpiece such as
t he sem conductor wafer or the packaged substrate,
wher eby t he workpi ece can be cut and divi ded.

Meanwhi | e, a functional |ayer such as a netallic
filmfunctioning as wirings and an insulating film
(typically, a lowk film for insulation between the
wirings is often provided on the whole area on the front
surface side of the above-nenti oned workpi ece. However,
when it is intended to cut such a workpiece by a cutting
bl ade, the functional |ayer may be easily chipped due to

a load at the tine of processing, or chipping nay be



easily generated in the back surface under influence of
the functional layer. In viewof this, a processing

nmet hod cal led step cutting is sonetinmes adopted in which
the functional |ayer of the workpiece is renoved by a
first cutting blade wider in wdth (larger in thickness),
and thereafter the base material of the workpiece is cut
by a second cutting blade narrower in wdth (smaller in

t hi ckness) than the first cutting blade. By thus cutting
t he wor kpi ece using different cutting bl ades each
suitable for cutting of the functional |ayer and for
cutting of the base material, chipping of the functiona

| ayer or the base nmaterial can be restrained. In this
case, by use of a cutting apparatus having two sets of
spindles to which different cutting blades can be nounted,

the tine required for processing can be shortened.

SUWARY OF THE | NVENTI ON
However, there is a need, in using the
af orenenti oned cutting apparatus, for further shortening
the tine required for processing.
It is therefore an object of the present invention
to provide a processing nethod for a workpi ece by which
the tinme required for processing can be further shortened.

In accordance wth an aspect of the present



i nvention, there is provided a processing nethod for a
wor kpi ece, the workpiece having a flat plate-shaped base
material and a functional |ayer fornmed on the base
material, the workpiece being partitioned into a
plurality of regions by a plurality of division |ines
extending in a first direction and a plurality of
division Iines extending in a second direction
intersecting the first direction, the processing nethod
being for cutting the workpiece along the division |ines
by use of a cutting apparatus. The cutting apparatus

i ncl udes a chuck table having a hol ding surface on which
to hold the workpiece, a cutting unit that includes a
first spindle on which to nount a first cutting bl ade and
a second spindle on which to nount a second cutting bl ade
and that cuts the workpiece held on the chuck table by
the first cutting blade and the second cutting bl ade, a
processing feeding unit that noves the chuck table in a
processing feeding direction parallel to the holding
surface, and an indexing feeding unit that noves the
cutting unit in an indexing feeding direction parallel to
the hol ding surface and intersecting the processing
feeding direction, the first spindle and the second

spi ndl e each having an axis parallel to the indexing

feeding direction, and the first cutting blade and the



second cutting bl ade being di sposed in such a manner as
to face each other. The processing nethod for the

wor kpi ece i ncludes a holding step of holding the

wor kpi ece by the chuck table in such a manner that the
functional |ayer is exposed; a groove form ng step of
novi ng the chuck table in the processing feeding
direction at a first speed, and sequentially cutting the
plurality of division |ines extending in the first
direction by the first cutting blade to formthe

wor kpi ece with grooves along the division |lines, thereby
renmoving the functional [ayer overlapping with the
division lines; a first deep-cutting step of further
cutting the grooves forned along the division lines
extending in the first direction, by the second cutting
bl ade, to thereby deep-cut the grooves, during when the
groove formng step is perforned; and a second deep-
cutting step of noving the chuck table in the processing
feeding direction at a second speed higher than the first
speed, and further cutting by the second cutting bl ade
those of the grooves along the division |ines extending
in the first direction which have not been deep-cut in
the first deep-cutting step, to thereby deep-cut those
grooves, after the groove form ng step.

In the processing nethod for a workpi ece accordi ng
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to a node of the present invention, during when the
groove formng step of noving the chuck table in the
processing feeding direction at the first speed and
sequentially cutting the division l[ines by the first
cutting blade to formthe workpiece with the grooves
along the division lines is perforned, the first deep-
cutting step is carried out in which the groove forned
along the division lines are further cut, thereby deep-
cut, by the second cutting blade. In addition, after the
groove formng step and the first deep-cutting step, the
second deep-cutting step is carried out in which the
chuck table is noved in the processing feeding direction
at the second speed higher than the first speed, and
those of the grooves forned along the division |lines

whi ch have not been deep-cut in the first deep-cutting
step are further cut, thereby deep-cut, by the second
cutting blade. In general, the base material is easier to
cut than the functional |ayer; therefore, if only cutting
of the base material is to be conducted, it is highly
possi bl e that the noving speed of the chuck table in the
processi ng feeding direction can be enhanced, as conpared
to the case where the base material and the functiona

| ayer are sinmultaneously cut. Accordingly, the tinme

required for processing can be shortened, as conpared to



the case where all the grooves are deep-cut by noving the
chuck table in the processing feeding direction at the
first speed.

The above and ot her objects, features and
advant ages of the present invention and the manner of
realizing themw || becone nore apparent, and the
invention itself wll best be understood froma study of
the foll owi ng description and appended claimwth
reference to the attached drawi ngs showi ng a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a perspective view show ng schematically
a configuration exanple of a cutting apparatus;

FIG 2A is a plan view showi ng schematically a
configuration exanple of a workpiece;

FIG 2B is a partially sectional side view for
expl ai ning a groove form ng step;

FIG 3Ais a partially sectional side view for
expl aining a first deep-cutting step; and

FIG 3B is a partially sectional side view for

expl ai ni ng a second deep-cutting step.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT



An enbodi nent according to a node of the present
invention will be described, referring to the attached
drawings. In the first place, a configuration exanple of
a cutting apparatus to be used for a processing nethod
for a workpiece according to the present enbodi nent wl|
be described. FIG 1 is a perspective view show ng
schematically a configuration exanple of a cutting
apparatus 2. As illustrated in FIG 1, the cutting
apparatus 2 has a base 4 which supports constituent
el enents. The base 4 is formed with an opening 4a at a
corner portion on a front side, and a cassette support
base 6 |lifted up and down by a |lifting nmechani sm (not
shown) is provided in the opening 4a. A cassette 8 in
whi ch to accommpdate a plurality of workpieces 11 is
pl aced on an upper surface of the cassette support base 6.
Note that in FIG 1, only a contour of the cassette 8 is
shown, for conveni ence of explanation.

FIG 2A is a plan view showi ng schematically a
configuration exanple of the workpiece 11. The workpi ece
11 includes as a base nmaterial a disk-shaped wafer forned
of a sem conductor material such as silicon, for exanple.
A front surface 1la side of the workpiece 11 is
partitioned into a plurality of regions by division |lines

(streets) 13 extending in a first direction DL and a



second direction D2 intersecting the first direction D1,
and a device 15 such as an IC (Integrated Crcuit) is
formed in each of the regions. The base naterial
constituting the workpiece 11 is provided with a
functional |ayer (not shown) in which a netallic film
functioning as wirings for the above-nentioned devices 15,
a netallic filmconstituting a TEG (Test El enents G oup),
an insulating film(typically, a lowk film for
I nsul ati on between wirings, and the |like are stacked. 1In
ot her words, a part of the functional |ayer constitutes a
part of the above-nentioned device 15 or the like. 1In
addition, a surface of the functional |ayer is exposed to
the front surface 1la side of the workpiece 11. An
adhesi ve tape (dicing tape) 17 larger than the workpiece
11 in dianeter is attached to a back surface 11b (see FIG
2B and the like) side of the workpiece 11. An outer
peri pheral portion of the adhesive tape 17 is fixed to an
annul ar frame 19. The workpiece 11 is accommpdated in the
cassette 8 in the state of being supported on the franme
19 through the adhesive tape 17.

Note that while the disk-shaped wafer fornmed of a
sem conductor material such as silicon constitutes the
base material of the workpiece 11 in the present

enbodi nent, there is nolimtation as to the nateri al,



shape, structure, size or the like of the base nmaterial.
For exanple, base materials fornmed of such materials as
ot her sem conductors, ceramcs, resins and netals may

al so be used. In addition, there is nolimtation as to
t he ki nd, nunber, shape, structure, size, |ayout or the
i ke of the devices 15.

As depicted in FIG 1, an opening 4b elongated in
an X-axis direction (front-rear direction, or processing
feeding direction) is fornmed at a lateral side of the
cassette support base 6. An X-axis noving nmechani sm
(processing feeding unit) 10 of a ball screw type and a
dust - proof and dropl et-proof cover 12 covering an upper
portion of the X-axis noving nechanism 10 are di sposed in
the opening 4b. The X-axis noving nechani sm 10 has an X-
axi s noving table 10a, and noves the X-axis noving table
10a in the X-axis direction. A chuck table (holding
table) 14 on which to hold the workpiece 11 by suction is
di sposed on the X-axis noving table 10a. The chuck table
14 is connected to a rotational drive source (not shown)
such as a notor, and is rotated about a rotational axis
which is substantially parallel to a Z-axis direction
(vertical direction). In addition, the chuck table 14 is
noved in the X-axis direction (processing feeding) by the

above-nentioned X-axis noving nechani sm 10. An upper



surface of the chuck table 14 is a holding surface 14a on
which to hold the workpiece 11 by suction. The hol ding
surface 14a is formed to be substantially parallel to the
X-axis direction and a Y-axis direction (left-right

di rection, or indexing feeding direction), and is
connected to a suction source (not shown) through a
suction passage 14b (see FIG 2B and the |ike) forned

i nside the chuck table 14 and the |like. Besides, in the
peri phery of the chuck table 14, there are provided four
clanps 16 for fixing, fromfour sides, the annular frane
19 that supports the workpiece 11

A carrying unit (not shown) for carrying the
af orenenti oned workpiece 11 to the chuck table 14 and the
like is disposed in a region adjacent to the opening 4b.
The workpi ece 11 carried by the carrying unit is placed
on the holding surface 14a of the chuck table 14 in such
a manner that the front surface 1lla side thereof is
exposed to the upper side, for exanple.

On an upper surface of the base 4, a gate-forned
support structure 24 for supporting two sets of cutting
units 22 (a first cutting unit 22a and a second cutting
unit 22b) is disposed in the manner of straddling the
openi ng 4b. At an upper portion of a front surface of the

support structure 24, there are provided two sets of
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cutting unit noving nmechani snms (indexing feeding units)
26 for noving each of the cutting units 22 in the Y-axis
direction and the Z-axis direction. Each of the cutting
unit novi ng nmechani sns 26 has, in comon, a pair of Y-
axis guide rails 28 disposed on a front surface of the
support structure 24 and parallel to the Y-axis direction.
Y-axi s noving plates 30 constituting the cutting unit
novi ng nechani sns 26 are slidably nounted to the Y-axis
guide rails 28. A nut portion (not shown) is provided on
a back surface side (rear surface side) of each Y-axis
noving plate 30, and a Y-axis ball screw 32 parallel to
the Y-axis guide rail 28 is in screw engagenent with the
nut portion. A Y-axis pulse notor 34 is connected to one
end portion of each Y-axis ball screw 32. Wth the Y-axis
ball screws 32 rotated by the Y-axis pul se notor 34, the
Y-axis noving plates 30 are noved in the Y-axis direction
along the Y-axis guide rails 28.

A pair of Z-axis guide rails 36 parallel to the Z-
axis direction are provided on a front surface of each Y-
axis noving plate 30. A Z-axis noving plate 38 is
slidably nmounted to the Z-axis guide rails 36. A nut
portion (not shown) is provided on a back surface side
(rear surface side) of each Z-axis noving plate 38, and a

Z-axis ball screw 40 parallel to the Z-axis guide rail 36
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is in screw engagenent with the nut portion. A Z-axis
pul se notor 42 is connected to one end portion of each Z-
axis ball screw 40. Wth the Z-axis ball screws 40
rotated by the Z-axis pulse notors 42, the Z-axis noving
plates 38 are noved in the Z-axis direction along the Z-
axis guide rails 36.

The cutting unit 22 is provided at a | ower portion
of each Z-axis noving plate 38. The cutting unit 22
i ncludes a spindle 44 (a first spindle 44a and a second
spindl e 44b) (see FIG 2B and the |ike) having an axis
substantially parallel to the Y-axis direction. An
annul ar cutting blade 46 (a first cutting bl ade 46a and a
second cutting blade 46b) (see FIG 2B and the like) is
nmounted to one end side of the spindle 44. In the present
enbodi nent, a first cutting blade 46a fornmed of a
material suitable for renoval of the functional |ayer and
having a first wwdth (first thickness) and a second
cutting blade 46b forned of a material suitable for
renoval of the base material and having a second w dth
(second thickness) narrower (thinner) than the first
w dth are used. Wile the first wwdth and the second
width are not particularly limted, it is recomendable
that the first width is 40 to 60 um and the second w dth

Is 15 to 35 um for exanple. Note that the first cutting
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bl ade 46a and the second cutting bl ade 46b are di sposed
at such positions as to face each other, in the state of
bei ng mounted to the spindle 44. An imaging unit (canera)
48 for imaging the workpiece 11 and the like is provided
at a position adjacent to each cutting unit 22. Wth the
Y-axis noving plate 30 noved in the Y-axis direction by
each cutting unit noving nechani sm 26, the cutting unit
22 and the imaging unit 48 are noved in the Y-axis
direction (indexing feeding). In addition, with the Z-
axis noving plate 38 noved in the Z-axis direction by
each cutting unit noving nechani sm 26, the cutting unit
22 and the imaging unit 48 are noved in the Z-axis

di rection.

An opening 4c is forned at a position on the
opposite side of the opening 4b fromthe opening 4a. A
cl eaning unit 50 for cleaning the workpiece 11 having
been cut and the like is disposed in the opening 4c. A
control unit 52 is connected to each of constituent
el ements such as the X-axis noving mechani sm 10, the
chuck table 14, the cutting units 22, the cutting unit
nmovi ng nmechani snms 26, the canmeras 48, and the cl eaning
unit 50. Each of the constituent elenents is controlled
by the control unit 52.

In the processing nethod for a workpi ece accordi ng
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to the present enbodinment, first, a holding step of
hol di ng the workpi ece 11 by the chuck table 14 is
conducted. Specifically, the adhesive tape 17 attached to
the back surface 11b side of the workpiece 11 is put in
contact with the holding surface 14a of the chuck table
14, and a negative pressure of the suction source is nade
to act thereon. |In addition, the frame 19 is fixed by the
clanps 16. As a result of this, the workpiece 11 is held
by the chuck table 14 in a state in which the functiona

| ayer on the front surface 1la side thereof is exposed to
t he upper side.

After the holding step, a groove formng step is
performed in which a plurality of division lines 13
extending in the first direction D1, for exanple, are
sequentially cut by the first cutting blade 46a to forma
plurality of grooves. FIG 2B is a partially sectiona
side view for explaining the groove formng step. In the
groove formng step, first, the chuck table 14 is rotated,
to align the first direction DL of the workpiece 11 to
the X-axis direction of the cutting apparatus 2. 1In
addition, the chuck table 14 and the first cutting unit
22a are noved relative to each other, to adjust the
position of the first cutting blade 46a onto an extension

line of the target division line 13 extending in the
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first direction DL. Then, the lower end of the first
cutting blade 46a is noved to a position which is |ower
than the front surface l1lla of the workpiece 11 and is
hi gher than the back surface 11b of the workpiece 11. To
be nore specific, the |lower end of the first cutting
bl ade 46 is noved to a position slightly below the
boundary between the base material and the functiona
| ayer which constitute the workpiece 11. Normally, the
t hi ckness of the functional |ayer is not nore than 10 um
and, therefore, it is sufficient that the first cutting
bl ade 46a is nade to cut into the workpiece 11 by 20 to
50 um typically by approximtely 40 um

Thereafter, with the first cutting bl ade 46a kept
rotating, the chuck table 14 is noved in the X-axis
direction. Here, the noving speed of the chuck table 14
is set to a first speed suitable for renpoval of the
functional layer. It is preferable that the first speed
is set to be, for exanple, not |ess than 40 nm second and
| ess than 80 mm second, typically set to approxi mately 50
nmm second. By this, the first cutting blade 46a can be
made to cut into the workpiece 11 along the target
division Iine 13, thereby to forma groove 11lc. As a
result, the functional |ayer overlapping with the target

division line 13 is renoved. This operation is repeated,
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and, when the grooves 1lc are forned along all the
division Iines 13 extending in the first direction D1,
the groove formng step is finished.

Duri ng when the aforenenti oned groove form ng step
is perforned, a first deep-cutting step is conducted in
whi ch the groove 11c forned in the groove formng step is
further deep-cut by the second cutting blade 46b. FIG 3A
is a partially sectional side view for explaining the
first deep-cutting step. In the present enbodi nent, the
first deep-cutting step is started, after the formation
of the groove 11c along a division line (street) 13a
extending in the first direction D1 is finished, as shown
in FIGS. 2A, 2B and 3A. Specifically, a sufficient
spacing is secured between the division line 13 al ong
whi ch the groove 11c is formed in the groove form ng step
and the groove 1lc which is deep-cut in the first deep-
cutting step, such that the first cutting bl ade 46a used
in the groove formng step and the second cutting bl ade
46b used in the first deep-cutting step are not too close
to each other. Wth this configuration, the groove
formng step and the first deep-cutting step can be
advanced simul taneously (concurrently), while preventing
the first cutting unit 22a and the second cutting unit

22b from contacting each other. The spaci ng between the
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division Iine 13 along which the groove 11c is fornmed in
the groove formng step and the groove 11c which is deep-
cut in the first deep-cutting step is not particularly
limted; for exanple, it is preferable that the spacing
Is 15 to 30 mm and is typically approximtely 20 mm

In the first deep-cutting step, first, the chuck
table 14 and the second cutting unit 22b are noved
relative to each other, to adjust the position of the
second cutting blade 46b onto an extension |ine of the
target groove 1lc. Then, the |lower end of the second
cutting blade 46b is noved to a position |ower than the
back surface 11b of the workpiece 11. Thereafter, wth
the second cutting bl ade 46b kept rotating, the chuck
table 14 is noved in the X-axis direction. By this, the
target groove 1llc can be further cut, thereby deep-cut,
by the second cutting bl ade 46b, to forma kerf (cut or
slit) 11d for dividing the workpiece 11. Note that the
first deep-cutting step and the groove formng step are
advanced sinmul taneously (concurrently). Specifically, the
operation of the chuck table 14 in the first deep-cutting
step is matched to the operation of the chuck table 14 in
the groove formng step. In other words, the noving speed
of the chuck table 14 at the tine when the second cutting

bl ade 46b cuts into the groove 11c is the sane speed
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(first speed) as the noving speed of the chuck table 14
at the tinme when the first cutting blade 46a cuts into
the division line 13 in the groove formng step. In
addi tion, sinultaneously when the groove formng step is
finished, the first deep-cutting step is also finished.
After the groove formng step and the first deep-
cutting step, a second deep-cutting step is conducted in
whi ch those of the grooves 1lc forned in the groove
formng step which have not been deep-cut in the first
deep-cutting step are deep-cut by the second cutting
bl ade 46b. FIG 3B is a partially sectional side view for
expl aini ng the second deep-cutting step. As
af orenentioned, in the present enbodi nent, the spacing
between the division line 13 along which the groove 1lc
is formed in the groove form ng step and the groove 1lc
which is deep-cut in the first deep-cutting step (nanely,
t he spaci ng between the division line 13 and the groove
11c which are sinultaneously processed by the first
cutting bl ade 46a and the second cutting bl ade 46b) is
made to be a sufficient spacing. Therefore, after the
groove formng step is finished, a plurality of grooves
11c which have not been deep-cut in the first deep-
cutting step are left. 1In the present enbodi nent, the

second deep-cutting step is started with the groove 1llc
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which is formed along a division line (street) 13b
extending in the first direction D1 and whi ch has not
been deep-cut in the first deep-cutting step, as shown in
FI GS. 2A and 3B

In the second deep-cutting step, first, the chuck
table 14 and the second cutting unit 22b are noved
relative to each other, to align the position of the
second cutting blade 46b onto an extension |ine of the
target groove 1llc. Then, the |lower end of the second
cutting blade 46b is noved to a position |ower than the
back surface 11b of the workpiece 11. Thereafter, with
the second cutting bl ade 46b kept rotating, the chuck
table 14 is noved in the X-axis direction. Here, the
novi ng speed of the chuck table 14 is set to a second
speed higher than the first speed. The second speed is,
for exanple, 80 to 150 mm second, and is typically
approxi mately 100 mmi second. By this, the target groove
11c can be further cut, thereby deep-cut, by the second
cutting blade 46b, to forma kerf (cut or slit) 11d for
di vidi ng the workpiece 11. This operation is repeated,
and, when the kerfs 11d are forned at all the grooves 1llc
whi ch have not been deep-cut in the first deep-cutting
step, the second deep-cutting step is finished.

After the workpiece 11 is divided along the
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plurality of division |ines 13 extending in the first
direction D1 by the aforenentioned groove form ng step,
the first deep-cutting step and the second deep-cutting
step, the workpiece 11 is divided along a plurality of
division Iines 13 extending in the second direction D2 in
the sane procedure as above. In other words, the groove
formng step, the first deep-cutting step and the second
deep-cutting step which are the sane as above are applied
to the plurality of division lines 13 extending in the
second direction D2. By this, the workpiece 11 can be
di vided along all the division lines 13, to forma
plurality of chips. Note that in the present enbodi nent,
for exanple, the first deep-cutting step is started after
the formation of the groove 11c along a division line
(street) 13c extending in the second direction D2 in the
groove formng step is finished, as showmn in FIG 2A In
addition, for exanple, the second deep-cutting step is
started with the groove 11c which is fornmed al ong a
division Iine (street) 13d extending in the second
direction D2 as shown in FIG 2A

As has been descri bed above, in the processing
nmet hod for a workpi ece according to the present
enbodi nent, during when the groove form ng step of noving

the chuck table 14 in the X-axis direction (processing
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feeding direction) at the first speed so as to
sequentially cut the division lines 13 by the first
cutting blade 46a and to thereby formthe workpiece 11
with the grooves 11c along the division lines 13 is
conducted, the first deep-cutting step is carried out in
whi ch the grooves 11c formed along the division |ines 13
are further cut, thereby deep-cut, by the second cutting
bl ade 46b. In addition, after the groove form ng step and
the first deep-cutting step, the second deep-cutting step
is carried out in which the chuck table 14 is noved in
the X-axis direction at the second speed hi gher than the
first speed and those of the grooves 11c fornmed in the

di vision Iines 13 which have not been deep-cut in the
first deep-cutting step are further cut, thereby deep-cut,
by the second cutting blade 46b. |In general, the base
material is easier to cut than the functional [ayer. Wen
cutting of the base material is only conducted, therefore,
it is highly possible that the noving speed of the chuck
table 14 in the X-axis direction can be enhanced as
conpared to the case where the base naterial and the
functional |ayer are simultaneously cut. Accordingly, the
time required for processing can be shortened, as
conpared to the case where all the grooves 1l1lc are deep-

cut by noving the chuck table 14 in the X-axis direction
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at the first speed.

Note that the present invention is not limted to
the description of the above enbodi nent and the |ike, and
the invention can be carried out with various
nodi fications. For exanple, while the kerfs 11d for
di vidi ng the workpiece 11 are fornmed in the first deep-
cutting step and the second deep-cutting step in the
above enbodi nent, the workpiece 11 may not necessarily be
cut conpletely in the first deep-cutting step and the
second deep-cutting step.

The present invention is not Iimted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended claimand al
changes and nodifications as fall within the equival ence
of the scope of the claimare therefore to be enbraced by

the i nventi on.
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WHAT IS CLAIMED | S

1. A processing nethod for a workpiece, the
wor kpi ece having a flat plate-shaped base material and a
functional layer fornmed on the base material, the
wor kpi ece being partitioned into a plurality of regions
by a plurality of division |lines extending in a first
direction and a plurality of division |[ines extending in
a second direction intersecting the first direction, the
processi ng nethod being for cutting the workpi ece al ong
the division |lines by use of a cutting apparat us,

the cutting apparatus including

a chuck tabl e having a hol ding surface on which to
hol d t he wor kpi ece,

a cutting unit that includes a first spindle on
which to nmount a first cutting blade and a second spindle
on which to nount a second cutting blade and that cuts
t he wor kpi ece held on the chuck table by the first
cutting blade and the second cutting bl ade,

a processing feeding unit that noves the chuck
table in a processing feeding direction parallel to the
hol di ng surface, and

an indexing feeding unit that noves the cutting
unit in an indexing feeding direction parallel to the

hol di ng surface and intersecting the processing feeding
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di rection,

the first spindle and the second spindle each
having an axis parallel to the indexing feeding direction,
and the first cutting blade and the second cutting bl ade
bei ng di sposed in such a manner as to face each other,

t he processing net hod conpri sing:

a hol ding step of holding the workpiece by the
chuck table in such a manner that the functional |ayer is
exposed;

a groove formng step of noving the chuck table in
the processing feeding direction at a first speed, and
sequentially cutting the plurality of division |ines
extending in the first direction by the first cutting
bl ade to formthe workpiece with grooves al ong the
di vision lines, thereby renoving the functional |ayer
overl apping with the division |lines;

a first deep-cutting step of further cutting the
grooves formed along the division lines extending in the
first direction, by the second cutting blade, to thereby
deep-cut the grooves, during when the groove form ng step
I's perforned; and

a second deep-cutting step of noving the chuck
table in the processing feeding direction at a second

speed higher than the first speed, and further cutting by
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the second cutting blade those of the grooves along the
division Iines extending in the first direction which
have not been deep-cut in the first deep-cutting step, to
t hereby deep-cut those grooves, after the groove form ng

st ep.
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