CUTTI NG APPARATUS

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a cutting
appar at us.

Description of the Related Art

A cutting apparatus is known which cuts a pl ate-
shaped wor kpi ece such as a sem conduct or wafer, a package
substrate, a ceramc, or a glass by a cutting blade (see
Japanese Patent Lai d-Open No. 2016-82083, for exanple).
This kind of cutting apparatus perforns cutting
processi ng while supplying cutting water to the cutting
bl ade and a wor kpi ece, and thereby suppressing an effect
of processing heat and washi ng away generated cutting

wast e.

SUMVARY OF THE | NVENTI ON
In the cutting apparatus descri bed above, the
cutting blade rotates at a high speed of 30000 to 100000
rpm Thus, the cutting water supplied to the cutting
bl ade beconmes m st including the cutting waste, and is
scattered to the rear (side) of the cutting blade at high

speed. Therefore, a processing chanber covering the



cutting blade and a chuck table tends to be filled with
the mst. Wen the exhaust of the processing chanber is
insufficient, an adverse effect may be caused in that,
for exanple, an atnosphere including the m st |eaks from
t he processing chanber and enters electric parts and a
shaft portion of an actuator, and the cutting waste
adheres to the electric parts and the shaft portion of
the actuator. Accordingly, a blade cover has been devised
in which a duct guiding the mst scattered at high speed
in the direction of a rotational axis is provided with a
filter in a sponge formto performgas-|iquid separation
of the m st.

However, there remains a fear that in the bl ade
cover, the cutting waste may adhere to the filter in the
sponge form and the filter may be cl ogged.

It is accordingly an object of the present
i nvention to provide a cutting apparatus that can
suppress cl oggi ng of the blade cover while suppressing a
| eakage of the m st fromthe processing chanber.

In accordance with an aspect of the present
invention, there is provided a cutting apparatus
i ncluding a chuck table configured to hold a workpi ece, a
cutting unit configured to cut the workpiece held on the

chuck table by a cutting blade, and a noving unit
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configured to nove the chuck table and the cutting unit
relative to each other. The cutting unit includes a
spindl e rotatably supported by a spindle housing and
fitted wth the cutting blade, a blade cover fixed to the
spi ndl e housi ng and configured to cover the cutting
bl ade, and a nozzle configured to supply cutting water to
the cutting blade. The blade cover includes a duct
configured to receive mst of the cutting water scattered
by rotation of the cutting blade at an inlet and guide
the m st of the cutting water to an outlet side separated
fromthe inlet, and a gas-liquid separating portion
di sposed within the duct and configured to separate the
mst into gas and liquid. The gas-liquid separating
portion includes a collision surface with which the m st
scattered by the rotation of the cutting blade collides
and a water storing portion configured to store the
l'iquid dropping fromthe collision surface. The water
storing portion extends to the outlet of the duct. The
gas of the mst is exhausted fromthe outlet after
passi ng over a water surface of the water storing
portion.

Preferably, in the cutting apparatus, the duct
extends froma side of the cutting blade fitted to a

front end of the spindle to a rear end of the spindle,
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and the collision surface includes a first collision
surface intersecting a scattering direction of the m st
and a second collision surface with which the m st guided
to a rear of the spindle collides.

The cutting apparatus according to one aspect of
the present invention produces an effect of being able to
suppress cloggi ng of the bl ade cover while suppressing a
| eakage of the mi st froma processing chanber.

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 followi ng description and appended clains with
reference to the attached drawi ngs show ng sone preferred

enbodi nents of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a perspective viewillustrating an
exanpl e of a configuration of a cutting apparatus
according to a first enbodi nent;
FIG 2 is a front viewof a cutting unit of the
cutting apparatus illustrated in FIG 1
FIG 3 is a plan view of the cutting unit

illustrated in FIG 2;



FIG 4 is a front view of a duct of the cutting
unit illustrated in FIG 2

FIG 5 is a perspective view of the duct
illustrated in FIG 4;

FIG 6 is a sectional view taken along a line VI-Vi
in FIG 5;

FIG 7 is a front viewof a cutting unit of a
cutting apparatus according to a second enbodi nent;

FIG 8 is a plan view of a cutting unit of a
cutting apparatus according to a third enbodi nent; and

FIG 9 is a sectional view of a duct of the cutting

unit illustrated in FIG 8.

DETAI LED DESCRI PTON OF THE PREFERRED EMBODI MENTS
Enbodi nents of the present invention will be

described in detail with reference to the drawi ngs. The
present invention is not limted by contents described in
the followi ng enbodinents. In addition, constituents
described in the follow ng include constituents readily
concei vabl e by those skilled in the art and essentially
i dentical constituents. Further, configurations described
in the follow ng can be conbi ned with each other as
appropriate. In addition, various om ssions,

repl acenents, or nodifications of configurations can be
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performed w thout departing fromthe spirit of the
present invention.
[ First Enbodi nment ]

A cutting apparatus according to a first enbodi nent
of the present invention will be described with reference
to drawings. FIG 1 is a perspective viewillustrating an
exanpl e of a configuration of the cutting apparatus
according to the first enbodinent. FIG 2 is a front view
of a cutting unit of the cutting apparatus illustrated in
FIG 1. FIG 3 is a plan view of the cutting unit
illustrated in FIG 2.

(Cutting Apparatus)

A cutting apparatus 1 illustrated in FIG 1
according to the first enbodi nent is an apparatus that
cuts (processes) a workpiece 200. 1In the first
enbodi nent, the workpiece 200 is a wafer such as a
sem conduct or wafer or an optical device wafer in a disk
shape in which silicon, sapphire, gallium or the like is
used as a base material. The workpiece 200 has devices
203 forned in regions demarcated in a lattice manner by a
plurality of planned dividing lines 202 fornmed in a
| atti ce manner on a top surface 201

In addition, the workpiece 200 in the present

i nvention may be what is generally called a TAI KO
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(registered trademark) wafer whose central portionis

t hi nned and which has a thick part forned as an outer
circunferential portion of the wafer. The workpi ece 200
may be not only a wafer but also a rectangul ar package
substrate having a plurality of devices sealed by a
resin, a ceram c substrate, a ferrite substrate, a
substrate including at | east one of nickel and iron, a
gl ass substrate, or the like. In the first enbodi nent,

t he workpi ece 200 i s supported by an annul ar franme 205 by
af fi xi ng an undersurface 204 of the workpiece 200 to an
adhesi ve tape 206 having the annular frane 205 fitted to
an outer peripheral edge thereof.

The cutting apparatus 1 illustrated in FIG 1 is an
apparatus that holds the workpi ece 200 by a chuck table
10 and perforns cutting (corresponding to processing) of
t he workpi ece 200 by a cutting blade 21 al ong the pl anned
dividing Iines 202. As illustrated in FIG 1, the cutting
apparatus 1 includes the chuck table 10 that sucks and
hol ds t he wor kpi ece 200 by a hol ding surface 11, cutting
units 20 that cut the workpiece 200 held on the chuck
table 10 by cutting blades 21, an imaging unit 30 that
phot ogr aphs t he wor kpi ece 200 held on the chuck table 10,
and a control unit 100.

In addition, as illustrated in FIG 1, the cutting



apparatus 1 includes a noving unit 40 that noves the
chuck table 10 and the cutting units 20 relative to each
other. The noving unit 40 includes an X-axi s noving unit
41 that processing-feeds the chuck table 10 in an X-axis
direction parallel with a horizontal direction and a
| ateral direction of an apparatus main body 2, a Y-axis
nmoving unit 42 that indexing-feeds the cutting units 20
in a Y-axis direction parallel with the horizontal
direction and a longitudinal direction of the apparatus
mai n body 2 and orthogonal to the X-axis direction, a Z-
axis noving unit 43 that cutting-feeds the cutting units
20 in a Z-axis direction parallel with a vertica
direction orthogonal to both the X-axis direction and the
Y-axis direction, and a rotary noving unit 44 that
rotates the chuck table 10 about an axis parallel wth
the Z-axis direction and is processing-fed in the X-axis
direction by the X-axis noving unit 41 together with the
chuck table 10. As illustrated in FIG 1, the cutting
apparatus 1 is what is generally called a facing dua
type cutting apparatus having two cutting units 20, that
iIs, a twin spindle dicer

The X-axis noving unit 41 processing-feeds the
chuck table 10 and the cutting units 20 relative to each

ot her along the X-axis direction by noving the chuck
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table 10 in the X-axis direction as a processing feed
direction. The X-axis noving unit 41 noves the chuck
table 10 in the X-axis direction between a | oadi ng and
unl oadi ng region 301 into and from which the workpiece
200 is | oaded and unl oaded and a processing region 302 in
whi ch the workpi ece 200 held on the chuck table 10 is cut
by the cutting units 20.

The Y-axis noving unit 42 indexing-feeds the chuck
table 10 and the cutting units 20 relative to each ot her
along the Y-axis direction by noving the cutting units 20
in the Y-axis direction as an indexing feed direction.
The Z-axis noving unit 43 cutting-feeds the chuck table
10 and the cutting units 20 relative to each other along
the Z-axis direction by noving the cutting units 20 in
the Z-axis direction as a cutting feed direction.

The X-axis noving unit 41, the Y-axis noving unit
42, and the Z-axis noving unit 43 include a well-known
bal | screw provided rotatably about an axis, a well-known
notor rotating the ball screw about the axis, and well -
known gui de rails supporting the chuck table 10 or the
cutting units 20 novably in the X-axis direction, the Y-
axis direction, or the Z-axis direction.

The chuck table 10 is in a disk shape. The hol ding

surface 11 that holds the workpiece 200 is fornmed of a
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porous ceramc or the like. In addition, the chuck table
10 is provided so as to be novable by the X-axis noving
unit 41 in the X-axis direction between the | oading and
unl oadi ng region 301 and the processing region 302 and is
provided so as to be rotatable by the rotary noving unit
44 about an axis parallel with the Z-axis direction. The
chuck table 10 is connected to an unillustrated vacuum
suction source. The chuck table 10 sucks and hol ds the
wor kpi ece 200 nmounted on the holding surface 11 by being
sucked by the vacuum suction source. In the first

enbodi nent, the chuck table 10 sucks and hol ds the

under surface 204 side of the workpiece 200 via the
adhesive tape 206. In addition, as illustrated in FIG 1
a plurality of clanp units 12 that clanp the annul ar
frame 205 are arranged on the periphery of the chuck
tabl e 10.

The cutting units 20 are cutting neans detachably
fitted with the cutting blades 21 that cut the workpiece
200 held on the chuck table 10. The cutting units 20 are
each provided so as to be novable in the Y-axis direction
by the Y-axis noving unit 42 and novable in the Z-axis
direction by the Z-axis noving unit 43 with respect to
t he wor kpi ece 200 held on the chuck table 10.

As illustrated in FIG 1, one of the cutting units
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20 is provided to one colum portion of a gate type
supporting frane 3 erected fromthe apparatus nain body 2
via the Y-axis noving unit 42, the Z-axis noving unit 43,
and the like. As illustrated in FIG 1, the other cutting
unit 20 is provided to another columm portion of the
supporting franme 3 via the Y-axis noving unit 42, the Z-
axis noving unit 43, and the like. Incidentally, upper
ends of the columm portions of the supporting frane 3 are
coupl ed to each other by a horizontal beam The cutting
units 20 can position the cutting blades 21 at any
positions of the holding surface 11 of the chuck table 10
by the Y-axis noving unit 42 and the Z-axis noving unit
43.

As illustrated in FIG 2 and FIG 3, the cutting
unit 20 includes a spindle housing 22 provided so as to
be novable in the Y-axis direction and the Z-axis
direction by the Y-axis noving unit 42 and the Z-axis
nmoving unit 43, a spindle 23 provided to the spindle
housi ng 22 so as to be rotatabl e about an axis and
rotated by an unillustrated notor, and having an end
fitted wth the cutting blade 21, a bl ade cover 24 fixed
to an end surface 221 of the spindle housing 22, and a
nozzle 25 that supplies cutting water to the cutting

bl ade 21.
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The cutting blade 21 is a very thin cutting
grindstone having substantially a ring shape. 1In the
first enbodinment, the cutting blade 21 is what is
generally called a hub blade including a circul ar base
211 in the formof a circular ring and a cutting edge 212
in the formof a circular ring which cutting edge is
di sposed on an outer peripheral edge of the circul ar base
211 and cuts the workpiece 200. The cutting edge 212 is
formed of abrasive grains such as dianond or cubic boron
nitride (CBN) and a bonding material (coupling material)
such as a netal or a resin. The cutting edge 212 is
formed wth a predeterm ned thickness. Incidentally, in
the present invention, the cutting blade 21 may be what
Is generally called a washer bl ade forned by only the
cutting edge 212.

The spindle 23 is rotated about an axis by the
notor, and thereby rotates the cutting blade 21 in the
direction of an arrow 400 in FIG 2. In the first
enbodi nent, the rotational speed of the spindle 23 is
equal to or nore than 30000 rpm and equal to or |ess than
100000 rpm Incidentally, in the present specification,
the direction indicated by the arrow 400 will hereinafter
be described as the rotational direction of the cutting

bl ade 21. The cutting blade 21 is rotated in the
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rotational direction 400 about an axis by the spindle 23.
Thus, at a lower end of the cutting edge 212 that cuts
t he wor kpi ece 200, the cutting blade 21 jets the cutting
water in a direction 401 toward the rear side of the
rotational direction 400 of the lower end of the cutting
edge 212 together with cutting waste produced by cutting
t he wor kpi ece 200. Incidentally, because the rotationa
speed of the spindle 23 is a high speed equal to or nore
than 30000 rpm and equal to or less than 100000 rpm the
cutting water scattered in the direction 401 toward the
rear side of the rotational direction 400 fromthe | ower
end of the cutting edge 212 of the cutting blade 21 is
scattered in a state of mst. Thus, the direction 401
toward the rear side is the scattering direction of the
mst fromthe lower end of the cutting edge 212 of the
cutting blade 21, and will hereinafter be described as a
scattering direction.

The bl ade cover 24 covers the cutting bl ade 21.
The bl ade cover 24 includes a cover main body 241 fixed
to the end surface 221 of the spindle housing 22 and
covers an upper side of the cutting blade 21, and a front
side cover 242 that is fixed to the cover main body 241
and covers a front side of the cutting blade 21 which

front side is on the |oading and unl oadi ng regi on 301
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side. The cover main body 241 has a pair of nozzle
supporting nenbers 243 extendi ng downward on the rear
side on the processing region 302 side.

The nozzle 25 includes a shower nozzle 251 provided
to the front side cover 242 and a pair of cool er nozzles
252 supported by the nozzle supporting nenbers 243 of the
cover main body 241. The shower nozzle 251 faces the
poi nt of the cutting edge 212 of the cutting blade 21 in
the X-axis direction and supplies the cutting water to
the point of the cutting edge 212 of the cutting blade 21
during cutting. The cooler nozzles 252 extend in paralle
with the X-axis direction and are arranged at a di stance
fromeach other in the Y-axis direction. The |ower end of
the cutting edge 212 of the cutting blade 21 is
positi oned between the cool er nozzles 252. The cool er
nozzl es 252 supply the cutting water to the | ower end of
the cutting edge 212 of the cutting bl ade 21 during
cutting.

(Duct)

I'n addition, the blade cover 24 has a duct 26 fixed
to the rear side of the cover main body 241 which rear
side is on the processing region 302 side. FIG 4 is a
front view of the duct of the cutting unit illustrated in

FIG 2. FIG 5 is a perspective view of the duct
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illustrated in FIG 4. FIG 6 is a sectional view taken
along a line VI-VI in FIG 5.

The duct 26 receives, at an inlet 261, the m st of
the cutting water scattered along the scattering
direction 401 fromthe lower end of the cutting edge 212
of the cutting blade 21 due to the rotation of the
cutting blade 21 during cutting, and guides the m st of
the cutting water to an outlet 262 side separated from
the inlet 261. The duct 26 is forned in a holl ow shape
internally provided with a passage that nmakes the inlet
261 and the outlet 262 conmunicate with each ot her.

As illustrated in FIG 4, FIG 5, and FIG 6, the
duct 26 integrally includes an inlet portion 263 provided
with the inlet 261, an extending portion 264 conti nuous
with a side in the Y-axis direction of the inlet portion
263, and an outlet portion 265 continuous with an end of
the extending portion 264 and provided with the outl et
262. In the duct 26 according to the first enbodi nent,
the inlet portion 263 is juxtaposed to the cutting bl ade
21 in the X-axis direction, the extending portion 264
extends in the Y-axis direction fromthe inlet portion
263, and the extending portion 264 and the outlet portion
265 are arranged next to each other in the Y-axis

di recti on.
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The inlet portion 263 is fixed to the processing
region 302 side of the cover main body 241 and is forned
in a tubular shape in which the inlet 261 facing the
cover main body 241 is formed. The m st of the cutting
wat er scattered fromthe | ower end of the cutting edge
212 of the cutting blade 21 enters the inlet portion 263
fromthe inlet 261. In addition, in the first enbodi nent,
as illustrated in FIG 5, the inlet portion 263 includes
a pair of side walls 266 extending in the X-axis
direction and a coupling wall 267 that couples | ower ends
of the pair of side walls 266 to each other. The side
wal | s 266 and the coupling wall 267 are continuous with
an inner edge of the inlet 261. In the first enbodi nent,
one side wall 266 is superposed on a side surface of the
cover main body 241.

One end of the extending portion 264 is continuous
with an end of the inlet portion 263 which end is on a
side far fromthe cover main body 241. The extendi ng
portion 264 is forned in a tubular shape fromthe one end
continuous with the inlet portion 263 such that another
end extends to a rear end side of the spindl e housing 22
along the Y-axis direction. An upper wall of the
extending portion 264 is inclined downward gradually from

the one end to the other end. The outlet portion 265 is
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formed in a flat tubular shape continuous with a | ower
end portion of the other end of the extending portion 264
and having the outlet 262 as an opening fornmed on an
upper side. The outlet portion 265 di scharges gas of the
m st of the cutting water to the outside of the duct 26.

Thus, the duct 26 integrally includes the inlet
portion 263, the extending portion 264, and the outl et
portion 265, and extends fromthe side of the cutting
blade 21 fitted to an end of the spindle 23 to a rear end
of the spindle 23.

In addition, the duct 26 internally has a gas-
l'iquid separating portion 27. The gas-liquid separating
portion 27 separates the m st of the cutting water into
gas and the cutting water as a liquid. In the first
enbodi nent, the gas-liquid separating portion 27 includes
a first collision surface 271 as a collision surface, a
second collision surface 272 as a collision surface, and
a water storing portion 273.

The m st scattered by the rotation of the cutting
bl ade 21 collides with the first collision surface 271
and the second collision surface 272. The first collision
surface 271 separates the mst into gas and the cutting
wat er when the mi st of the cutting water entering the

i nside of the duct 26 fromthe inlet 261 al ong the
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scattering direction 401 collides with the first

collision surface 271. The first collision surface 271 in
the first enmbodinent is an inner surface that faces the
inlet 261 of the inlet portion 263 in the X-axis
direction. The first collision surface 271 intersects the
scattering direction 401 in which the m st of the cutting
water is scattered fromthe | ower end of the cutting edge
212 of the cutting blade 21. The m st that collides with
the first collision surface 271 but is not separated into
gas and the cutting water is guided to the outlet portion
265, that is, the other end side of the extending portion
264 which other end side is in the rear of the spindle

23, along an arrow 402 in FIG 3 and FIG 6.

The second collision surface 272 separates the m st
into gas and the cutting water when the m st that is not
separated into gas and the cutting water even when the
mst collides with the first collision surface 271
collides with the second collision surface 272. The
second collision surface 272 in the first enbodinent is
an inner surface of the upper wall of the extending
portion 264. The m st guided fromthe first collision
surface 271 to the other end side of the extending
portion 264 collides with the second collision surface

272. The water storing portion 273 stores the cutting
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water that is separated fromthe gas by colliding with
the first collision surface 271 and the second collision
surface 272 and drops fromthe collision surfaces 271 and
272. The water storing portion 273 in the first
enbodinment is forned by the inner surface of the outl et
portion 265. The water storing portion 273 therefore
extends to the outlet 262 of the duct 26.

Thus, the cutting apparatus 1 according to the
first enbodi nent does not have a filter in a sponge form
which filter has a water absorbing property or the like
wi thin the duct 26 of the bl ade cover 24.

The imaging unit 30 is fixed to the cutting unit 20
so as to nove integrally with the cutting unit 20. The
I magi ng unit 30 includes an i maging el enment that
phot ographs a region to be divided in the workpi ece 200
before cutting which workpiece is held on the chuck table
10. The imaging elenent is, for exanple, a charge-coupled
device (CCD) inmaging elenment or a conplenentary netal -
oxi de sem conductor (CMOS) inmaging el enent. The inaging
unit 30 obtains an inage for carrying out alignnent that
al i gns the workpi ece 200 and the cutting blade 21 with
each other, for exanple, by photographing the workpiece
200 held on the chuck table 10, and out puts the obtained

image to the control unit 100.
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In addition, the cutting apparatus 1 includes an
unillustrated X-axis direction position detecting unit
for detecting the position in the X-axis direction of the
chuck table 10, an unillustrated Y-axis direction
position detecting unit for detecting the position in the
Y-axis direction of the cutting unit 20, and an
unillustrated Z-axis direction position detecting unit
for detecting the position in the Z-axis direction of the
cutting unit 20. The X-axis direction position detecting
unit and the Y-axis direction position detecting unit can
be formed by a linear scale parallel with the X-axis
direction or the Y-axis direction and a read head. The Z-
axis direction position detecting unit detects the
position in the Z-axis direction of the cutting unit 20
by pul ses of a notor. The X-axis direction position
detecting unit, the Y-axis direction position detecting
unit, and the Z-axis direction position detecting unit
out put the position in the X-axis direction of the chuck
table 10 or the position in the Y-axis direction or the
Z-axis direction of the cutting unit 20 to the contro
unit 100. Incidentally, in the first enbodi nent, the
position in the X-axis direction, the Y-axis direction,
and the Z-axis direction of each constituent of the

cutting apparatus 1 is defined as a position with a
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predeterm ned reference position, not illustrated, as a
ref erence.

In addition, the cutting apparatus 1 includes a
cassette elevator 60 that is nounted with a cassette 61
housi ng the workpi ece 200 before and after cutting and
noves the cassette 61 in the Z-axis direction, a cleaning
unit 70 that cleans the workpiece 200 after the cutting,
and a transfer unit 80 that | oads and unl oads the
wor kpi ece 200 into and fromthe cassette 61 and transfers
t he wor kpi ece 200.

In addition, as illustrated in FIG 1, the cutting
apparatus 1 includes a processing chanber wall 6 that
suppresses diffusion of the cutting water by surroundi ng
the outside of the processing region 302 and an exhaust
duct 8 for a processing chanber. In the first enbodi nent,
the processing chanber wall 6 forns, within the cutting
apparatus 1, a processing chanber 303 that houses the
chuck table 10 | ocated in the processing region 302 and
the cutting unit 20. The exhaust duct 8 has one end
conti nuous with the processing chanber wall 6 and
exhausts an atnosphere within the processing chanber wal
6, that is, within the processing chanber 303 to the
outsi de of the cutting apparatus 1 by an unillustrated

exhaust fan or the |ike.
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The control unit 100 nakes the cutting apparatus 1
perform processing operation on the workpi ece 200 by
controlling each of the above-described units of the
cutting apparatus 1. Incidentally, the control unit 100
Is a conputer including an arithnmetic processing
apparatus having a m croprocessor such as a centra
processing unit (CPU), a storage apparatus having a
menory such as a read only nenory (ROM or a random
access nenory (RAM, and an input-output interface
apparatus. The arithmetic processing apparatus of the
control unit 100 perforns arithnetic processing according
to a conputer programstored in the storage apparatus and
outputs a control signal for controlling the cutting
apparatus 1 to the above-described constituents of the
cutting apparatus 1 via the input-output interface
appar at us.

In addition, the control unit 100 is connected wth
a display unit 102, which is fornmed by a liquid crystal
di spl ay apparatus or the |ike displaying the state of the
processi ng operation, an inmage, or the like, and an i nput
unit used when an operator registers processing content
information or the like. The input unit is formed by at
| east one of a touch panel provided to the display unit

102 and an external input apparatus such as a keyboard.
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The cutting apparatus 1 having the above-descri bed
configuration starts processi ng operati on when an
operator registers processing content information in the
control unit 100 and nounts the cassette 61 housing
wor kpi eces 200 on the cassette el evator 60, and the
control unit 100 receives an instruction to start the
processi ng operation fromthe operator. Wen the cutting
apparatus 1 starts the processing operation, the cutting
apparatus 1 rotates the spindle 23 about the axis, and
the transfer unit 80 extracts one workpiece 200 from
within the cassette 61 and pl aces the undersurface 204
side of the workpiece 200 on the holding surface 11 of
the chuck table 10 via the adhesive tape 206.

The cutting apparatus 1 sucks and hol ds the
wor kpi ece 200 on the hol ding surface 11 via the adhesive
tape 206 and sandw ches the annular frane 205 by the
clanp units 12. The cutting apparatus 1 noves the chuck
table 10 to a position below the inmaging unit 30 by the
nmoving unit 40, inmages the workpi ece 200 sucked and held
on the chuck table 10 by the imging unit 30, and carries
out alignnent.

The cutting apparatus 1 perforns cutting by meking
the cutting blade 21 cut into a planned dividing |ine 202

of the workpiece 200 until the cutting bl ade 21 reaches
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t he adhesive tape 206 while noving the cutting bl ade 21
and the workpi ece 200 relative to each other along the

pl anned dividing line 202 by the noving unit 40, on the
basis of the processing content information, and
supplying the cutting water fromthe nozzles 251 and 252.
After the cutting apparatus 1 cuts all of the planned

di viding I'ines 202 of the workpiece 200, the cutting
apparatus 1 transfers the workpiece 200 to the cleaning
unit 70 by the transfer unit 80, cleans the workpiece 200
by the cleaning unit 70, and thereafter carries the

wor kpi ece 200 into the cassette 61 by the transfer unit
80.

The cutting apparatus 1 cuts the workpi eces 200
wWithin the cassette 61 in order. The cutting apparatus 1
ends the processing operation when the cutting apparatus
1 has cut all of the workpieces 200 within the cassette
61. In addition, in the cutting apparatus 1, the m st of
the cutting water scattered fromthe | ower end of the
cutting edge 212 of the cutting blade 21 during the
cutting is guided into the inlet portion 263 of the duct
26 through the inlet 261 along the scattering direction
401, and collides with the first collision surface 271,
so that a part of the mst of the cutting water is

separated into gas and the cutting water. 1In the cutting
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apparatus 1, the mi st not separated into gas and the
cutting water after entering the inside of the inlet
portion 263 of the duct 26 and colliding with the first
collision surface 271 collides wth the second collision
surface 272 and is separated into gas and the cutting
wat er .

The cutting apparatus 1 stores the cutting water
separated fromthe m st and dropping fromthe collision
surfaces 271 and 272 within the water storing portion 273
di sposed in the outlet portion 265 and di scharges the
cutting water overflowi ng an upper end of the water
storing portion 273 to the outside of the duct 26 through
the outlet 262. In addition, the cutting apparatus 1
makes the m st not separated into the gas and the liquid
pass over the water surface of the cutting water stored
within the water storing portion 273 of the duct 26, and
t hereby nmakes the mist conme into contact with the cutting
wat er and further separates the mst into the gas and the
liquid. The gas and the m st not separated into the gas
and the liquid are exhausted fromthe outlet 262 to the
outside of the duct 26. In addition, the cutting
apparatus 1 according to the first enbodi nent exhausts
the atnosphere within the processing chanber wall 6, that

I's, wthin the processing chanber 303 through the exhaust
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duct 8 to the outside of the cutting apparatus 1 while
the cutting apparatus 1 perforns the processing
oper at i on.

As described above, in the cutting apparatus 1
according to the first enbodi nent, the duct 26 that
receives the mst at the inlet 261 thereof and gui des the
mst to the outlet 262 side includes the collision
surfaces 271 and 272 with which the m st including the
cutting waste collides and the water storing portion 273
that stores the cutting |liquid dropping fromthe
collision surfaces 271 and 272, and the water storing
portion 273 is disposed in the outlet portion 265 of the
duct 26. Thus, the cutting water resulting fromthe gas-
liquid separation at the collision surfaces 271 and 272
is supplied to the water storing portion 273 at al
tinmes, the m st not separated into the gas and the liquid
wi thin the duct 26 passes over the water surface of the
cutting water stored within the water storing portion
273, and the gas of the mst is exhausted fromthe outl et
262. Therefore, the cutting apparatus 1 can not only
separate the mst into the gas and the liquid by the
collision surfaces 271 and 272 but al so separate the m st
into the gas and the liquid by naking the m st pass over

the water surface of the cutting water stored within the
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wat er storing portion 273, so that the cutting apparatus

1 has a high gas-liquid separation effect and suppresses
filling of the processing chanber 303 with the mst. As a
result, the cutting apparatus 1 can suppress a | eakage of
the mst fromwthin the processi ng chanber 303.

In addition, in the cutting apparatus 1, the duct
26 of the blade cover 24 does not include a filter in a
sponge form Thus, the inside of the duct 26 is not
clogged with the cutting waste, and there is also an
effect of a | ow frequency of nmintenance of the duct 26
and the like. As a result, the cutting apparatus 1
according to the first enbodi nent produces an effect of
bei ng abl e to suppress the clogging of the inside of the
duct 26 of the blade cover 24 while suppressing a | eakage
of the m st fromthe processi ng chanber 3083.

In addition, the cutting apparatus 1 according to
the first enbodi ment includes the first collision surface
271 intersecting the scattering direction 401 of the m st
fromthe |lower end of the cutting edge 212 of the cutting
bl ade 21 and the second collision surface 272 with which
the m st guided to the rear of the spindle 23 along the
arrow 402 after colliding with the first collision
surface 271 collides. The cutting apparatus 1 can

therefore make the mst collide with each of the
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collision surfaces 271 and 272 surely.
[ Second Enbodi nent ]

A cutting apparatus according to a second
enbodi nent of the present invention will be described
with reference to drawings. FIG 7 is a front view of a
cutting unit of the cutting apparatus according to the
second enbodinment. Incidentally, in FIG 7, the sane
parts as in the first enbodinment are identified by the
sanme reference nunerals, and description thereof will be
om tted.

A duct 26-2 of the cutting apparatus 1-2 according
to the second enbodinent is the same as in the first
enbodi nent except that the duct 26-2 does not include the
first collision surface 271 and, as illustrated in FIG
7, the inlet portion 263, the extending portion 264, and
the outlet portion 265 are aligned with each other in the
X-axis direction. In the cutting apparatus 1-2 according
to the second enbodi nent, the mi st of the cutting water
scattered fromthe |l ower end of the cutting edge 212 of
the cutting blade 21 during cutting is guided to the
inside of the inlet portion 263 of the duct 26-2 through
the inlet 261 along the scattering direction 401, and the
m st collides with the second collision surface 272, so

that a part of the mst is separated into gas and the
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cutting water.

The cutting apparatus 1-2 stores the cutting water
separated fromthe m st and dropping fromthe second
collision surface 272 within the water storing portion
273 disposed in the outlet portion 265 and di scharges the
cutting water overflowi ng the upper end of the water
storing portion 273 to the outside of the duct 26-2
through the outlet 262. 1In addition, the cutting
apparatus 1 nmakes the m st not separated into the gas and
the liquid pass over the water surface of the cutting
wat er stored within the water storing portion 273 of the
duct 26-2, and thereby nmakes the m st cone into contact
with the cutting water and further separates the m st
into the gas and the liquid. The gas and the m st not
separated into the gas and the liquid are exhausted from
the outlet 262 to the outside of the duct 26.

In the cutting apparatus 1-2 according to the
second enbodi nent, the duct 26-2 that receives the m st
at the inlet 261 thereof and guides the mst to the
outlet 262 includes the second collision surface 272 and
the water storing portion 273, and the water storing
portion 273 is disposed in the outlet portion 265 of the
duct 26-2. Thus, as in the first enbodi nent, the cutting

water resulting fromthe gas-liquid separation at the

29



second collision surface 272 is supplied to the water
storing portion 273 at all times, the m st not separated
into the gas and the liquid within the duct 26-2 passes
over the water surface of the cutting water stored within
the water storing portion 273, and the gas of the mst is
exhausted fromthe outlet 262. As a result, the cutting
apparatus 1-2 according to the second enbodi nent can not
only separate the mst into the gas and the liquid by the
second collision surface 272 but al so separate the m st
into the gas and the liquid by naking the m st pass over
the water surface of the cutting water stored within the
wat er storing portion 273. The cutting apparatus 1-2
t herefore produces a high gas-liquid separation effect.
I n addition, because the duct 26-2 of the bl ade cover 24
does not include a filter in a sponge form the cutting
apparatus 1-2 produces an effect of being able to
suppress clogging of the inside of the duct 26-2 of the
bl ade cover 24 while suppressing a | eakage of the m st
fromthe processing chanber 303 as in the first
enbodi nent .
[ Third Enbodi ment ]

A cutting apparatus according to a third enbodi nent
of the present invention will be described with reference

to drawings. FIG 8 is a plan view of a cutting unit of

30



the cutting apparatus according to the third enbodi nent.
FIG 9 is a sectional view of a duct of the cutting unit
illustrated in FIG 8. Incidentally, in FIG 8 and FIG
9, the sane parts as in the first enbodi nent are
identified by the sane reference nunerals, and
description thereof will be omtted.

The duct 26-3 of the cutting apparatus 1-3
according to the third enmbodinent is the sane as in the
first enbodi nent except that the gas-liquid separating
portion 27 includes a third collision surface 274 as a
collision surface, as illustrated in FIG 8 and FIG 9.
The third collision surface 274 of the duct 26-3 of the
cutting apparatus 1-3 according to the third enbodi nent
separates the mst into gas and |liquid when the m st
gui ded fromthe extending portion 264 to the outl et
portion 265 collides with the third collision surface
274. In the third enbodinent, the third collision surface
274 is an inner surface of an erect wall 268 erected from
an external wall that is nost distant fromthe extending
portion 264 and faces the extending portion 264 in the Y-
axis direction anong external walls constituting the
outl et portion 265.

In the cutting apparatus 1-3 according to the third

enbodi nent, the duct 26-3 that receives the m st at the

31



inlet 261 thereof and guides the mst to the outlet 262

i ncl udes the collision surfaces 271, 272, and 274 and the
wat er storing portion 273, and the water storing portion
273 is disposed in the outlet portion 265 of the duct 26-
3. Thus, the cutting water resulting fromthe gas-Iliquid
separation at the collision surfaces 271, 272, and 274 is
supplied to the water storing portion 273 at all tines,
and the m st not separated into the gas and the liquid

wi thin the duct 26-3 passes over the water surface of the
cutting water stored within the water storing portion 273
and i s exhausted fromthe outlet 262. As a result, the
cutting apparatus 1-3 according to the second enbodi nent
can not only separate the m st into the gas and the
liquid by the collision surfaces 271, 272, and 274 but

al so separate the mst into the gas and the liquid by
maki ng the m st pass over the water surface of the
cutting water stored within the water storing portion
273. The cutting apparatus 1-3 therefore produces a high
gas-liquid separation effect. In addition, because the
duct 26-3 of the bl ade cover 24 does not include a filter
in a sponge form the cutting apparatus 1-3 produces an
effect of being able to suppress clogging of the inside
of the duct 26-3 of the bl ade cover 24 while suppressing

a | eakage of the mst fromthe processi ng chanber 303 as
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in the first enbodi ment.

In addition, the duct 26-3 of the cutting apparatus
1-3 according to the third enbodi nent includes the third
collision surface 274 in addition to the first collision
surface 271 and the second collision surface 272. The
duct 26-3 therefore produces a higher gas-liquid
separation effect than the duct 26 according to the first
enbodi nent .

It is to be noted that the present invention is not
limted to the foregoing enbodi nents and nodificati ons.
That is, the present invention can be nodified and
carried out in various manners w thout departing fromthe
gi st of the present invention.

The present invention is not [imted to the details
of the above described preferred enbodi nents. The scope
of the invention is defined by the appended cl ains and
all changes and nodifications as fall within the
equi val ence of the scope of the clains are therefore to

be enbraced by the invention.
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WHAT IS CLAIMED | S

1. A cutting apparatus conprising:

a chuck table configured to hold a workpi ece;

a cutting unit configured to cut the workpiece held
on the chuck table by a cutting bl ade; and

a nmoving unit configured to nove the chuck table
and the cutting unit relative to each other,

the cutting unit including a spindle rotatably
supported by a spindle housing and fitted with the
cutting blade, a blade cover fixed to the spindle housing
and configured to cover the cutting blade, and a nozzle
configured to supply cutting water to the cutting bl ade,

t he bl ade cover i ncl uding

a duct configured to receive mst of the

cutting water scattered by rotation of the cutting bl ade
at an inlet and guide the mst of the cutting water to an
outl et side separated fromthe inlet, and a gas-liquid
separating portion disposed within the duct and
configured to separate the mst into gas and |iquid,

the gas-liquid separating portion including

a collision surface wth which the m st

scattered by the rotation of the cutting blade collides
and a water storing portion configured to store the

l'iquid dropping fromthe collision surface,
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the water storing portion extending to the outl et
of the duct, and the gas being exhausted fromthe outl et
after passing over a water surface of the water storing
portion.

2. The cutting apparatus according to claiml,
wher ei n

the duct extends froma side of the cutting bl ade
fitted to a front end of the spindle to a rear end of the
spi ndl e, and

the collision surface includes a first collision
surface intersecting a scattering direction of the m st
and a second collision surface with which the m st gui ded

to a rear of the spindle collides.
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