PROCESSI NG METHOD AND PROCESSI NG APPARATUS

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a processing
nmet hod and processi ng appar at us.

Description of the Related Art

Processi ng apparatus that processes a workpi ece,
such as cutting apparatus, often identifies the
processi ng position of the workpi ece processed by a
processing unit such as a cutting blade or checks a cut
groove that is a processing result. In sone cases, as
processi ng apparatus, apparatus is used in which a
hol di ng table that holds a workpiece includes a
transparent part conposed of a transparent nenber in
order to enable imging of the workpiece fromthe | ower
side (for exanple, refer to Japanese Patent Lai d-open No.

2010- 87141 and Japanese Patent Lai d-open No. 2010-82644).

SUMVARY OF THE | NVENTI ON
In the above-descri bed processi ng apparatus, when a
wor kpi ece is imaged in the state in which a scratch is
formed in a holding surface of the holding table or in

the state in which contam nati on adheres to the hol ding



surface, the scratch or contam nation appears in a taken
i mge. Wen identification of a processing position or
check of a processing result is executed based on the
taken i mage in which the contam nation or scratch
appears, possibly identification of the accurate
processi ng position or grasping of the processing result
I's i nmpossi ble. Thus, inprovenent is desired. As above,
t he above-descri bed processi ng apparatus involves the
possibility that the detection result of the workpiece

i maged through the transparent part deteriorates.

Thus, an object of the present invention is to
provi de a processi ng nethod and processi ng apparatus that
can suppress the deterioration of a detection result of a
wor kpi ece i maged through a transparent part.

In accordance with an aspect of the present
i nvention, there is provided a processing nethod for
executing processing for a workpiece. The processing
nmet hod i ncludes a table imging step of imaging a foreign
object of a transparent part of a holding table having
the transparent part conposed of a transparent nenber at
| east in part of a holding surface and form ng a foreign
obj ect taken inage, a holding step of holding the
wor kpi ece by the holding table after executing the table

I magi ng step, a workpiece imging step of imaging the
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wor kpi ece hel d by the hol ding table through the
transparent part and form ng a workpi ece taken i mage, and
a processing step of executing processing for the
wor kpi ece held by the holding table by a processing unit.
In the workpi ece inmaging step, inmaging i s executed
excl uding the foreign object of the transparent part
i maged in the table imaging step.

Preferably, the position of the foreign object is
identified fromthe foreign object taken i nage and
i maging i s executed with avoi dance of the position of the
foreign object in the workpi ece i magi ng step

Preferably, the processing nethod further includes
an i mage processing step of renoving the forei gn object
fromthe workpi ece taken i nage on the basis of the
forei gn object taken inmge.

Preferably, the processing nethod further includes
a processing position identification step of identifying
a processing position of the workpiece on the basis of
t he wor kpi ece taken image after executing the workpiece
i magi ng step and before executing the processing step.

Preferably, the processing nethod further includes
a check step of checking a processing state of the
wor kpi ece on the basis of the workpiece taken inage

during or after execution of the processing step after
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executing the workpi ece i naging step
In accordance wth another aspect of the present
i nvention, there is provided processing apparatus used
for the processing nmethod. The processing apparatus
i ncl udes a hol ding table having a transparent part
conposed of a transparent nmenber at |least in part of a
hol di ng surface, a processing unit that executes
processing for a workpiece held by the holding table, and
a canmera for detection that detects a foreign object.
Preferably, the processing apparatus further
i ncl udes a workpi ece i nmaging canera that inages a held
surface of the workpiece held by the holding table
through the transparent part. The canera for detection is
di sposed on the opposite side to the workpiece inmaging
camera across the holding table.
The present invention provides an effect that the
deterioration of the detection result of the workpiece
i maged through the transparent part can be suppressed.
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 will best be understood froma study of
the followi ng description and appended clains with

reference to the attached drawi ngs show ng sone preferred
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enbodi nents of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a perspective viewillustrating a
configuration exanpl e of processing apparatus accordi ng
to a first enbodi nent;

FIG 2 is a perspective viewillustrating a hol ding
unit and an inmagi ng canera of the processing apparatus
illustrated in FIG 1;

FIG 3 is a flowhart illustrating the flow of a
processi ng nethod according to the first enbodi nent;

FIG 4 is a partial sectional side view
illustrating a table inmaging step of the processing
method illustrated in FIG 3;

FIG 5 is a diagramillustrating one exanple of a
foreign object taken image obtained in the table inaging
step of the processing nethod illustrated in FIG 3;

FIG 6 is a partial sectional side view
illustrating a holding step of the processing nethod
illustrated in FIG 3;

FIG 7 is a partial sectional side view
illustrating part VIl in FIG 6 in an enl arged manner;

FIG 8 is a partial sectional side view

illustrating a workpi ece imagi ng step of the processing
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method illustrated in FIG 3;

FIG 9 is a diagramillustrating a workpi ece taken
i mage obtained in the workpiece inaging step of the
processing nethod illustrated in FIG 3;

FIG 10 is a partial sectional side view
illustrating a processing step of the processing nethod
illustrated in FIG 3;

FIG 11 is a diagramillustrating a workpiece taken
I mage obtained in a second workpi ece i magi ng step of the
processing nethod illustrated in FIG 3;

FIG 12 is a flowhart illustrating the flow of a
processi ng nmet hod according to a second enbodi nent;

FIG 13 is a flowhart illustrating the flow of a
processi ng nmet hod according to a third enbodi nent;

FIG 14 is a diagramillustrating a workpi ece taken
I mage obtained in the second workpi ece i magi ng step of
the processing nethod illustrated in FIG 13; and

FIG 15 is a diagramillustrating a workpiece taken
i mage resulting fromrenoval of a foreign object fromthe

wor kpi ece taken inage illustrated in FIG 14.

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

described in detail belowwth reference to the draw ngs.

6



The present invention is not limted by contents
described in the follow ng enbodi nents. Furthernore, what
can be easily envisaged by those skilled in the art and
what are substantially the sane are included in
constituent el enents described bel ow. Mreover,
configurations described bel ow can be conbi ned as
appropriate. In addition, various kinds of om ssion,
repl acenent, or change of a configuration can be executed
wi t hout departing fromthe gist of the present invention.
[ First Enbodi nment ]

Processi ng apparatus according to a first
enbodi nent of the present invention will be described
based on drawings. FIG 1 is a perspective view
illustrating a configuration exanple of the processing

apparatus according to the first enbodinent. FIG 2 is a

perspective view illustrating a holding unit and an
I magi ng canmera of the processing apparatus illustrated in
FIG 1.

Processi ng apparatus 1 according to the first
enbodi nent is processing apparatus used for a processing
met hod according to the first enbodinent and is cutting
apparatus that cuts (equivalent to processing) a
wor kpi ece 200. The wor kpi ece 200 of a processing target

of the processing apparatus 1 illustrated in FIG 1 is a



waf er such as a circul ar-di sc-shaped seni conduct or wafer
or optical device wafer including silicon, sapphire,
gallium arsenide, silicon carbide (SiC), or the like as a
substrate 201. In the workpi ece 200, devices 204 are
formed in regions marked out in a lattice manner by
plural streets 203 on a front surface 202 of the
substrate 201

The device 204 is a circuit such as an integrated
circuit (1C or large scale integration (LSI) or an inmge
sensor of a charge coupl ed device (CCD), conplenentary
net al oxi de sem conductor (CMOS), or the like. 1In the
first enbodi nent, in the workpiece 200, a netal film 206
is formed on a back surface 205 on the back side of the
front surface 202 of the substrate 201. In the workpiece
200, since the netal film206 is fornmed on the back
surface 205, it is inpossible to detect the street 203
when imaging is executed by an infrared canera fromthe
side of the back surface 205.

In the first enbodi nent, in the workpiece 200, the
front surface 202 is stuck to a tape 211 having a
peri pheral edge on which an annular frame 210 i s nount ed.
The wor kpi ece 200 is supported by the annular frane 210
and the nmetal film 206 on the side of the back surface

205 is oriented upward. In the first enbodi nent, the
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metal film206 is formed on the back surface 205 of the
substrate 201 in the workpi ece 200. However, in the
present invention, the netal film 206 does not have to be
formed, and the back surface 205 may be stuck to the tape
211 and the side of the front surface 202 may be oriented
upwar d.

The processing apparatus 1 illustrated in FIG 1 is
cutting apparatus that holds the workpi ece 200 by a
hol ding table 12 of a holding unit 10 and cuts the
wor kpi ece 200 al ong the streets 203 by a cutting bl ade 21
to divide the workpiece 200 into the individual devices
204. As illustrated in FIG 1, the processing apparatus 1
i ncludes the holding unit 10, a cutting unit 20, a
nmovenent unit 30, an upper-side canera 40, a canmera 60
for detection, and a control unit 100.

As illustrated in FIG 2, the holding unit 10
I ncludes a chassis 11 noved in an X-axis direction
parallel to the horizontal direction by an X-axis
novenent unit 31 of the novenent unit 30, the hol ding
tabl e 12 di sposed on the chassis 11 rotatably around the
axis center parallel to a Z-axis direction along the
vertical direction, and plural frame fixing parts 13
di sposed around a hol ding surface 124 of the hol di ng

table 12.



In the first enbodi ment, the chassis 11 includes a
| ower plate 111 that is noved in the X-axis direction by
the X-axis novenent unit 31 and is parallel to the
hori zontal direction, a side plate 112 di sposed upri ght
fromthe outer edge of the lower plate 111, and an upper
plate 113 that has the outer edge continuous with the
upper end of the side plate 112 and is parallel to the
| ower plate 111.

The hol ding table 12 hol ds the workpi ece 200 on the
hol di ng surface 124 and is supported by the upper plate
113 rotatably around the axis center. The holding table
12 has a circular annul ar support nenber 121 supported by
the upper plate 113 rotatably around the axis center
parallel to the Z-axis direction, a circular annular
frame body 122 di sposed on the support nenber 121, and a
transparent part 123 that is fitted into the inside of
the frame body 122 and has a circular plate shape. In the
hol ding table 12, the support menber 121, the frane body
122, and the transparent part 123 are di sposed at
positions at which they are coaxial with each other.

The transparent part 123 is conposed of a
transparent menber such as quartz gl ass, borosilicate
gl ass, sapphire, calciumfluoride, lithiumfluoride, or

magnesi um fl uori de, and the upper surface thereof is the
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hol di ng surface 124 that holds the workpi ece 200. Plural
suction grooves 125 are fornmed in the holding surface
124. In the first enbodi ment, the plural suction grooves
125 are formed into circul ar shapes that are
concentrically disposed at the peripheral part of the
hol di ng surface 124 and are different fromeach other in
the dianmeter. In the holding table 12, the side of the
front surface 202 of the workpiece 200 is placed over the
hol ding surface 124 with the internediary of the tape
211. In the first enbodinent, the holding table 12 has
the transparent part 123 conposed of the transparent
menber in the whole of the holding surface 124. However,
in the present invention, the holding table 12 may have
the transparent part 123 conposed of the transparent
menber at least in part of the holding surface 124.

The frame fixing parts 13 are disposed at the outer
edge part of the support nenber 121 and each include a
frame support part 131 having an upper surface over which
the annular frame 210 is placed and a vacuum pad 132 t hat
sucks and hol ds the annular frame 210 pl aced over the
upper surface of the frame support part 131.

In the holding table 12, the suction grooves 125
and the vacuum pads 132 are connected to a vacuum suction

source that is not illustrated in the diagramand suction
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i s executed by the vacuum suction source. Thereby, the
hol ding table 12 sucks the workpi ece 200 pl aced over the
hol di ng surface 124 to the hol ding surface 124 to hold
t he wor kpi ece 200 over the holding surface 124 and sucks
the annul ar frame 210 pl aced over the upper surfaces of
the frame support parts 131 to the franme fixing parts 13
to hold the annular frame 210 over the frane fixing parts
13. In the first enbodi nent, the holding table 12 sucks
the side of the front surface 202 of the workpiece 200 to
the hol ding surface 124 to hold the workpi ece 200 over
the hol ding surface 124 with the internmediary of the tape
211 and sucks the annular frame 210 to the frame fixing
parts 13 to hold the annular franme 210 over the frane
fixing parts 13 wth the internediary of the tape 211.
Furthernore, in the first enbodi nent, a circular through-
hole 114 is made in the upper plate 113 of the chassis 11
in the holding unit 10. The through-hole 114 is disposed
at such a position as to be nmutually coaxial with the
support nenber 121, the frame body 122, and the
transparent part 123 of the holding table 12.

The novenent unit 30 includes the X-axis novenent
unit 31 that is a processing feed unit illustrated in
FIG 2, a Y-axis novenent unit 32 that is an indexing

feed unit illustrated in FIG 1, a Z-axis nobvenent unit
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33 that is a cutting-in feed unit illustrated in FIG 1
and a rotational novenent unit 34 that rotates the

hol ding table 12 illustrated in FIG 2 around the axis
center parallel to the Z-axis direction.

The X-axis novenent unit 31 is a unit that noves
the holding table 12 and the cutting unit 20 relatively
in the X-axis direction by noving the lower plate 111 of
the chassis 11 of the holding unit 10 in the X-axis
direction. The X-axis novenent unit 31 noves the hol ding
table 12 in the X-axis direction between a carrying-
in/fout region 4 in which the workpiece 200 is carried in
and out to and fromthe holding table 12 and a processing
region 5 in which cutting processing of the workpiece 200
held by the holding table 12 is executed. The Y-axis
novenent unit 32 is a unit that noves the cutting unit 20
in a Y-axis direction that is parallel to the horizontal
direction and is orthogonal to the X-axis direction to
t hereby nove the holding table 12 and the cutting unit 20
relatively in the Y-axis direction. The Z-axis novenent
unit 33 is a unit that noves the holding table 12 and the
cutting unit 20 relatively in the Z-axis direction by
noving the cutting unit 20 in the Z-axis direction.

The X-axis novenent unit 31, the Y-axis novenent

unit 32, and the Z-axis novenent unit 33 each include a
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wel | -known bal |l screw di sposed rotatably around the axis
center, a well-known notor that rotates the ball screw
around the axis center, and well-known guide rails that
support the holding table 12 or the cutting unit 20
nmovably in the X-axis direction, the Y-axis direction, or
the Z-axis direction.

The rotational novenent unit 34 is a unit that
rotates the holding table 12 around the axis center
parallel to the Z-axis direction. The rotational novenent
unit 34 rotates the holding table 12 around the axis
center in a range over 180 degrees and under 360 degrees.
The rotational novenent unit 34 includes a notor 341
fixed to the side plate 112 of the chassis 11, a pulley
342 joined to an output shaft of the notor 341, and a
belt 343 that is wound around the outer circunference of
the support nenber 121 of the holding table 12 and is
rotated around the axis center by the pulley 342. Wen
rotating the notor 341, the rotational novenent unit 34
rotates the holding table 12 around the axis center
through the pulley 342 and the belt 343. Furthernore, in
the first enbodi nent, the rotational novenent unit 34 can
rotate the holding table 12 by 220 degrees in both one
direction around the axis center and the other direction

that is the opposite direction to the one direction.
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The cutting unit 20 is a processing unit that
executes cutting for the workpi ece 200 held by the
hol ding table 12 with the cutting blade 21. The cutting
unit 20 is disposed novably in the Y-axis direction by
the Y-axis novenent unit 32 and is di sposed novably in
the Z-axis direction by the Z-axis novenent unit 33 with
respect to the workpiece 200 held by the holding table
12. The cutting unit 20 is set on a support frame 3
di sposed upright froman apparatus main body 2 with the
internmediary of the Y-axis novenent unit 32, the Z-axis
novenent unit 33, and so forth.

The cutting unit 20 can position the cutting bl ade
21 to an optional position on the holding surface 124 of
the holding table 12 by the Y-axis novenent unit 32 and
the Z-axis novenent unit 33. The cutting unit 20 includes
the cutting blade 21, a spindle housing 22 di sposed
novably in the Y-axis direction and the Z-axis direction
by the Y-axis novenent unit 32 and the Z-axis novenent
unit 33, a spindle 23 that is disposed in the spindle
housi ng 22 rotatably around the axis center and is
rotated by a notor and has a tip on which the cutting
bl ade 21 is nmounted, and a cutting water nozzle 24.

The cutting blade 21 is a conponent that cuts the

wor kpi ece 200 held by the holding table 12, and is a
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very-thin cutting abrasive stone having a substantially
ring shape. In the first enbodi ment, the cutting blade 21
is a so-called hub blade including a circular base having
a circular annul ar shape and a circul ar annular cutting
edge that is disposed at the outer circunferential edge
of the circular base and cuts the workpiece 200. The
cutting edge is conposed of abrasive grains of dianond,
cubic boron nitride (CBN), or the |like and a bond
material (binder) of a netal, resin, or the like and is
formed to a predeterm ned thickness. In the present

i nvention, the cutting blade 21 may be a so-call ed washer
bl ade conposed only of a cutting edge.

The spindle 23 rotates the cutting bl ade 21 around
axis center by being rotated around the axis center by
the notor. The axis center of the cutting blade 21 and
the spindle 23 of the cutting unit 20 is parallel to the
Y-axis direction. The cutting water nozzle 24 is a
conmponent that is disposed at the tip of the spindle
housi ng 22 and supplies cutting water to the workpiece
200 and the cutting blade 21 during cutting of the
wor kpi ece 200 by the cutting bl ade 21.

The upper-side canera 40 is fixed to the cutting
unit 20 so as to nove integrally with the cutting unit

20. The upper-side canera 40 includes plural imging
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el enents that image the workpi ece 200 held by the hol ding
table 12 fromthe upper side. The inmaging elenents are
CCD i maging el ements or CMOS i magi ng el enents, for
exanpl e. The upper-side canera 40 i nages the workpi ece
200 held by the holding table 12 and outputs an obtai ned
i mage to the control unit 100.

In the first enbodi nent, the canmera 60 for
detection is di sposed above the holding table 12
positioned in the carrying-in/out region 4. The canera 60
for detection includes imging elenents that imge the
transparent part 123 of the holding table 12 fromthe
upper side. The inmaging elenents are CCD i magi ng el enents
or CMOS imagi ng el enments, for exanple. The canmera 60 for
detection images the transparent part 123 of the hol ding
table 12 and outputs an obtained inmage to the contro
unit 100.

In the first enbodi nent, the canmera 60 for
detection has the field of view with which the hol ding
surface 124 of the holding table 12 positioned in the
carrying-in/out region 4 can be imaged at once. However,
the present invention is not limted thereto, and the
field of view may be smaller than the hol ding surface 124
of the holding table 12 and the hol ding surface 124 may

be imaged plural tines in a divided nmanner. Furthernore,
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in the present invention, the position of the canmera 60
for detection is not limted to the position above the
hol ding table 12 positioned in the carrying-in/out region
4. It suffices that the canmera 60 for detection is
di sposed in a range in which it is possible to inmage the
transparent part 123 of the holding table 12 positioned
at any position in the range of novenent by the X-axis
novenent unit 31

Furthernore, the inmage obtained by inmaging by the
canmera 60 for detection defines the intensity of |ight
recei ved by each pixel of the inaging elenment on the
basis of grayscales at plural stages (for exanple, 256
stages). That is, the i mage obtai ned by inmagi ng by the
canera 60 for detection is an inmage in which whether
light is strong or weak is represented at the stage
according to the intensity of the |light received by each
pixel, i.e., an image having the contrasting density. The
canmera 60 for detection inages the transparent part 123
of the holding table 12 and detects foreign objects 301
and 302 (illustrated in FIG 5) on the transparent part
123. The foreign objects 301 and 302 in the present
invention refer to objects regardi ng which the difference
in the intensity of light fromthe other part of the

transparent part 123 in an inmage obtained by imaging is
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equal to or larger than a predeterm ned val ue when the
transparent part 123 is inmaged by the canera 60 for
detection, and refer to, for exanple, contam nation of
the transparent part 123 or a scratch forned in the
transparent part 123.

Moreover, as illustrated in FIG 2, the processing
apparatus 1 further has a workpi ece i magi ng canera 50
that inages the front surface 202 that is the held
surface of the workpiece 200 held by the holding table 12
through the transparent part 123. The workpi ece i mgi ng
canmera 50 is a conponent that inmages the side of the
front surface 202 of the workpiece 200 held by the
hol ding table 12 fromthe | ower side of the workpiece 200
through the transparent part 123. Since the workpiece
i magi ng canera 50 is the conponent that executes imaging
fromthe | ower side of the workpiece 200 through the
transparent part 123, the canera 60 for detection is
di sposed on the opposite side to the workpiece inmaging
canera 50 across the hol ding table.

In the first enbodi nent, the workpi ece imging
canera 50 is disposed adjacent to the holding unit 10 in
the Y-axis direction. Furthernore, the workpiece inmaging
canmera 50 is disposed novably in the Y-axis direction by

a second Y-axis novenent unit 35 di sposed on the
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apparatus main body 2 and is disposed novably in the Z-
axis direction by a second Z-axis novenent unit 38

di sposed on an upright columm 37 di sposed upright froma
nmoving plate 36 noved in the Y-axis direction by the
second Y-axis novenent unit 35. In the first enbodi nent,
t he wor kpi ece i magi ng canera 50 is attached to one end of
a horizontal extending nenber 39 with the other end
attached to a rising-lowering nenber that can freely nove
in the Z-axis direction by the second Z-axis novenent

unit 38.

The second Y-axis novenment unit 35 and the second
Z-axis novenent unit 38 each include a well-known bal
screw di sposed rotatably around the axis center, a well-
known notor that rotates the ball screw around the axis
center, and well-known guide rails that support the
novi ng plate or the workpi ece i magi ng canera 50 novably
In the Y-axis direction or the Z-axis direction.

The wor kpi ece i magi ng canera 50 includes imagi ng
el enments that image the workpi ece 200 held by the hol ding
table 12 fromthe | ower side through the transparent part
123. The imaging elenments are CCD i magi ng el enents or
CMCS i magi ng el enents, for exanple. The workpiece inmaging
canmera 50 i mages the workpi ece 200 hel d by the hol di ng

table 12 and outputs an obtained inmage to the contro
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unit 100.

Furthernore, the processing apparatus 1 includes an
X-axis direction position detecting unit 51 (illustrated
in FIG 2) for detecting the position of the holding
table 12 in the X-axis direction, a Y-axis direction
position detecting unit that is for detecting the
position of the cutting unit 20 in the Y-axis direction
and is not illustrated in the diagram and a Z-axis
direction position detecting unit for detecting the
position of the cutting unit 20 in the Z-axis direction.
The X-axis direction position detecting unit 51 and the
Y-axis direction position detecting unit can be
configured by a |linear scale parallel to the X-axis
direction or the Y-axis direction and a reading head. The
Z-axis direction position detecting unit detects the
position of the cutting unit 20 in the Z-axis direction
by pul ses of the notor. The X-axis direction position
detecting unit 51, the Y-axis direction position
detecting unit, and the Z-axis direction position
detecting unit output, to the control unit 100, the
position of the holding table 12 in the X-axis direction
or the position of the cutting unit 20 in the Y-axis
direction or the Z-axis direction.

Mor eover, the processing apparatus 1 includes a
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second Y-axis direction position detecting unit 55
(illustrated in FIG 2) that detects the position of the
wor kpi ece i magi ng canera 50 in the Y-axis direction. The
second Y-axis direction position detecting unit 55 can be
configured by a |inear scale parallel to the Y-axis
direction and a reading head. The second Y-axis direction
position detecting unit 55 outputs the position of the
wor kpi ece i magi ng canera 50 in the Y-axis direction to
the control unit 100. The positions of the holding table
12, the cutting unit 20, and the inmaging canmera in the
respective axis directions detected by the respective
position detecting units are defined on the basis of a
predefi ned reference position of the processing apparatus
1. That is, in the processing apparatus 1 according to
the first enbodi nent, the respective positions are
defined on the basis of the predefined reference

posi tion.

In addition, the processing apparatus 1 includes a
cassette elevator 91 on which a cassette 90 that houses
pl ural workpi eces 200 before and after cutting is placed
and that noves the cassette 90 in the Z-axis direction.
The processing apparatus 1 further includes a cleaning
unit 92 that cleans the workpiece 200 after cutting and a

conveying unit that carries out and in the workpi ece 200
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fromand to the cassette 90 and conveys the workpi ece 200
and is not illustrated in the diagram

The control unit 100 is a unit that controls each
of the above-described respective constituent el enents of
the processing apparatus 1 and causes the processing
apparatus 1 to execute processing operation for the
wor kpi ece 200. The control unit 100 is a conputer having
an arithnetic processing device having a m croprocessor
such as a central processing unit (CPU), a storing device
having a nenory such as a read only nenory (ROM or a
random access nenory (RAM, and an input-output interface
device. The arithnetic processing device of the contro
unit 100 executes arithnetic processing according to a
conputer programstored in the storing device and out puts
a control signal for controlling the processing apparatus
1 to the above-described constituent el ements of the
processi ng apparatus 1 through the input-output interface
devi ce.

Furthernore, the processing apparatus 1 is
connected to a display unit that is not illustrated in
the diagramand is connected to the control unit 100 and
is configured by liquid crystal display device or the
i ke that displays the state of processing operation, an

I mage, and so forth, and an input unit that is connected
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to the control unit 100 and is used when an operator

regi sters processing contents information or the like. 1In
the first enbodi nent, the input unit is configured by at

| east one of a touch panel disposed on the display unit
and external input device such as a keyboard.

Next, the processing nmethod according to the first
enbodi nrent will be described based on drawings. FIG 3 is
a flowchart illustrating the flow of the processing
met hod according to the first enbodinent. The processing
nmet hod according to the first enbodinent is a nethod in
which cutting is executed for one workpi ece 200 by the
above- descri bed processing apparatus 1 and is al so
processi ng operation by the processing apparatus 1.

First, an operator registers processing contents
information in the control unit 100 and sets the cassette
90 that houses plural workpieces 200 before cutting
processing on the cassette el evator 91.

The processing contents information includes an
I magi ng position that is the position of the workpiece
200 i maged by the workpiece inmaging canera 50 in
I npl enment ati on of position adjustnent between the
wor kpi ece 200 and the cutting blade 21, i.e., alignnent
to identify the processing position of the workpiece 200.

The processing contents information further includes an
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i magi ng position that is the position of the workpiece
200 i maged by the workpiece imging canera 50 in

i npl enent ati on of kerf check to check the processing
state of the workpi ece 200 regardi ng whet her or not

devi ation of a cut groove 400 (illustrated in FIG 10)
formed in the workpiece 200 froma desired position, the
si ze of chippings generated at both edges of the cut
groove 400, and so forth fall within a predeterm ned
range.

Thereafter, the processing apparatus 1 starts the
processi ng nethod according to the first enbodi nent when
the control unit 100 accepts an instruction to start
processi ng operation froman operator. As illustrated in
FIG 3, the processing nethod according to the first
enbodi nent includes a table inmaging step ST1, a hol ding
step ST2, an inmaging position decision step ST3, a
wor kpi ece i magi ng step ST4, a processing position
identification step ST5, a processing step ST6, a second
wor kpi ece i magi ng step ST7, a check step ST8, and a
cl eani ng- conveyance step STO9.

(Tabl e I magi ng St ep)

FIG 4 is a partial sectional side view

illustrating the table inmaging step of the processing

nethod illustrated in FIG 3. FIG 5 is a diagram
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illustrating one exanple of a foreign object taken inmage
obtained in the table imging step of the processing
method illustrated in FIG 3.

The table imaging step ST1 is a step of inmaging the
foreign objects 301 and 302 of the transparent part 123
of the holding table 12 and form ng a foreign object
taken image 300 illustrated in FIG 5. In the table
i magi ng step ST1, in the processing apparatus 1, the
control unit 100 controls the X-axis novenent unit 31 to
position the holding table 12 to the carrying-in/out
region 4 as illustrated in FIG 4. 1In the table inaging
step ST1, in the processing apparatus 1, the control unit
100 causes the transparent part 123 of the holding table
12 to be imaged by the canera 60 for detection and
obtains the foreign object taken imge 300 illustrated in
FIG 5.

In the table imaging step ST1, in the processing
apparatus 1, the control unit 100 extracts pixels
regardi ng which the difference in the intensity of |ight
frompixels resulting frominaging of the other part of
the transparent part 123 in the foreign object taken
i mage 300 obtained by the imging by the canera 60 for
detection is equal to or larger than a predeterm ned

val ue, and detects the foreign objects 301 and 302 on the
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transparent part 123. In the exanple illustrated in FIG
5, contam nation on the transparent part 123 is detected
as the foreign object 301 and scratches on the
transparent part 123 are detected as the foreign objects
302. In the table imaging step ST1, in the processing
apparatus 1, the control unit 100 stores the foreign
obj ect taken image 300. In addition, the control unit 100
identifies the positions of the detected foreign objects
301 and 302 in the X-axis direction and the Y-axis
direction and stores the identified positions. 1In the
first enbodiment, the control unit 100 cal cul ates the
positions of the pixels detected as the foreign objects
301 and 302 in the foreign object taken i mage 300 as the
positions of the foreign objects 301 and 302. In the
first enbodinment, in the table inmaging step ST1, in the
processing apparatus 1, the control unit 100 stores the
foreign object taken image 300 and identifies and stores
the positions of the foreign objects 301 and 302. Then,
the processing apparatus 1 proceeds to the hol ding step
ST2.
(Hol di ng St ep)

FIG 6 is a partial sectional side view
illustrating the holding step of the processing nethod

illustrated in FIG 3. FIG 7 is a partial sectional side
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viewillustrating part VIl in FIG 6 in an enl arged
manner .

The holding step ST2 is a step of holding the
wor kpi ece 200 by the holding table 12 after the execution
of the table imaging step ST1. In the holding step ST2,
in the processing apparatus 1, the control unit 100
controls the conveying unit to take out one workpiece 200
fromthe cassette 90 and pl ace the workpi ece 200 on the
hol di ng surface 124 of the holding table 12 positioned in
the carrying-in/out region 4. In the holding step ST2, in
the processing apparatus 1, the control unit 100 controls
t he vacuum suction source to suck and hold the workpi ece
200 over the holding surface 124 with the internediary of
the tape 211 and suck and hold the annular franme 210 over
the frame support parts 131 with the internediary of the
tape 211 as illustrated in FIG 6 and FIG 7. Then, the
processing apparatus 1 proceeds to the imging position
deci si on step ST3.

(1 magi ng Position Decision Step)

The imagi ng position decision step ST3 is a step of
deciding the imging position that is the position of the
wor kpi ece 200 i maged by the workpi ece i nagi ng canera 50
in inplementation of alignnent, i.e., in the workpiece

I magi ng step ST4, and the imaging position that is the
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position of the workpiece 200 i naged by the workpi ece
i magi ng canera 50 in inplenmentation of kerf check, i.e.,
in the second workpi ece i magi ng step ST7.

In the imagi ng position decision step ST3, the
control unit 100 determ nes whether or not the inmaging
position of the workpiece 200 that is held by the hol ding
table 12 and is i naged by the workpiece i magi ng canera 50
in inplementation of alignment, stored as the processing
contents information, corresponds with the position of
the foreign object 301 or 302 identified in the table
i magi ng step ST1. In the imaging position decision step
ST3, when determ ning that the imging position in
i npl enentation of alignnment, stored as the processing
contents information, does not correspond with the
position of the foreign object 301 or 302 identified in
the table imging step ST1, the control unit 100 deci des
the i magi ng position stored as the processing contents
i nformati on as the inaging position of the workpiece
I magi ng step ST4.

In the imagi ng position decision step ST3, when
determining that the inmaging position in inplenentation
of alignnment, stored as the processing contents
i nformati on, corresponds with the position of the foreign

object 301 or 302 identified in the table imging step
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ST1, the control unit 100 determ nes whether or not a
position resulting fromnoving the imging position
stored as the processing contents information in a
predeterm ned direction by a predeterm ned di stance
corresponds with the position of the foreign object 301
or 302. In the imaging position decision step ST3, the
control unit 100 noves the imaging position in the
predeterm ned direction by the predeterm ned distance
until determning that the position resulting fromthe
novenent in the predeterm ned direction by the
predet erm ned di stance does not correspond with the
position of the foreign object 301 or 302, and the
control unit 100 decides the position determ ned not to
correspond with the position of the foreign object 301 or
302 as the imging position of the workpiece imaging step
ST4.

Furthernore, in the inmaging position decision step
ST3, the control unit 100 determ nes whether or not the
I magi ng position of the workpiece 200 that is held by the
hol ding table 12 and is i maged by the workpi ece i magi ng
canera 50 in inplenentation of kerf check, stored as the
processi ng contents information, corresponds with the
position of the foreign object 301 or 302 identified in

the table imging step ST1. In the imging position
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deci sion step ST3, when determ ning that the imaging
position in inplenmentation of kerf check, stored as the
processi ng contents information, does not correspond with
the position of the foreign object 301 or 302 identified
in the table imging step ST1, the control unit 100
deci des the imagi ng position stored as the processing
contents information as the inmaging position of the
second wor kpi ece inmagi ng step ST7.

Moreover, in the imaging position decision step
ST3, when determ ning that the imging position in
i mpl enentati on of kerf check, stored as the processing
contents information, corresponds with the position of
the foreign object 301 or 302 identified in the table
I magi ng step ST1, the control unit 100 determ nes whet her
or not a position resulting fromnoving the imging
position stored as the processing contents information in
a predetermned direction by a predeterm ned di stance
corresponds with the position of the foreign object 301
or 302. In the imaging position decision step ST3, the
control unit 100 noves the imaging position in the
predeterm ned direction by the predeterm ned di stance
until determining that the position resulting fromthe
novenent in the predeterm ned direction by the

predet erm ned di stance does not correspond with the
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position of the foreign object 301 or 302, and the
control unit 100 decides the position determ ned not to
correspond with the position of the foreign object 301 or
302 as the imging position of the second workpi ece

i maging step ST7. Upon the decision of the inaging
positions of the workpiece inmaging steps ST4 and ST7 by
the control unit 100 in the inmaging position decision
step ST3, the processing apparatus 1 proceeds to the

wor kpi ece i magi ng step ST4.

(Wor kpi ece | magi ng Step)

FIG 8 is a partial sectional side view
illTustrating the workpiece imagi ng step of the processing
nmethod illustrated in FIG 3. FIG 9 is a diagram
illTustrating a workpi ece taken i mage obtained in the
wor kpi ece i magi ng step of the processing nethod
illustrated in FIG 3.

The wor kpiece imging step ST4 is a step of imaging
t he wor kpi ece 200 held by the holding table 12 through
the transparent part 123 by the workpi ece i magi ng canera
50 and form ng a workpi ece taken imge 500 illustrated in
FIG 9. In the first enbodinent, in the workpiece inmaging
step ST4, in the processing apparatus 1, the control unit
100 controls the X-axis novenent unit 31 and the second

Y-axi s novenent unit 35 to position the workpiece inmaging
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canmera 50 bel ow the i magi ng position decided in the
I magi ng position decision step ST3 regarding the
wor kpi ece 200 held by the holding table 12 as illustrated
in FIG 8.

In the workpiece imaging step ST4, in the
processi ng apparatus 1, the control unit 100 causes the
I magi ng position of the workpiece 200 to be i maged by the
wor kpi ece i magi ng canera 50 fromthe | ower side through
the transparent part 123, and acquires the workpi ece
taken image 500 illustrated in FIG 9 for inplenmenting
al i gnnent in which position adjustnment between the
wor kpi ece 200 and the cutting blade 21 is executed. Then,
the processing apparatus 1 proceeds to the processing
position identification step ST5. In the first
enbodi nent, in the workpi ece taken inage 500 illustrated
in FIG 9, a position at which the intensity of light is
the strongest is represented by a white background and a
position at which the intensity of light is weaker is
represented by denser parallel obliqgue |ines.
Specifically, the street 203 is represented by the white
background and the devices 204 are represented by coarse
paral l el oblique Iines.

As above, in the first enbodi ment, in the workpiece

I magi ng step ST4, the imaging position decided in the
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I magi ng position decision step ST3 is inmaged. Due to
this, the workpiece 200 is inmaged with avoi dance of the
positions of the foreign objects 301 and 302 of the
transparent part 123. Furthernore, in the workpiece
I magi ng step ST4, by imaging the i mging position decided
in the imagi ng position decision step ST3, the
transparent part 123 is inmaged excluding the foreign
obj ects 301 and 302 of the transparent part 123 inaged in
the table imagi ng step STI1.
(Processing Position ldentification Step)

The processing position identification step ST5 is
a step of identifying a processing position 207 of the
wor kpi ece 200, i.e., inplenenting alignnent, on the basis
of the workpi ece taken i mage 500 after the execution of
t he wor kpi ece i magi ng step ST4 and before execution of
the processing step ST6. In the processing position
identification step ST5, in the processing apparatus 1,
the control unit 100 detects the street 203 fromthe
wor kpi ece taken i nage 500, and identifies the processing
position 207 (represented by a dashed line in FIG 9) in
execution of cutting to inplenent alignment. Upon the
identification of the processing position 207 in the
processing position identification step ST5, the

processing apparatus 1 proceeds to the processing step
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ST6. In the first enbodi nent, the processing position 207
represents the position through which the center of the
cutting edge of the cutting blade 21 in the thickness

di rection passes in execution of cutting and is the

center of the street 203 in the width direction.
(Processing Step, Second |Imaging Step, and Check Step)

FIG 10 is a partial sectional side view
illustrating the processing step of the processing nethod
illustrated in FIG 3. FIG 11 is a diagramillustrating
a wor kpi ece taken i mage obtained in the second workpi ece
i magi ng step of the processing nethod illustrated in FIG
3.

The processing step ST6 is a step of executing
cutting for the workpiece 200 held by the holding table
12 by the cutting blade 21 of the cutting unit 20. In the
processing step ST6, the processing apparatus 1 starts
cutting (step ST61). Upon the start of the cutting, in
the processing apparatus 1, the control unit 100 controls
the X-axis novenent unit 31 to nove the holding table 12
to the processing region 5. Furthernore, the control unit
100 controls the novenent unit 30 and the cutting unit 20
to nmove the holding table 12 and the cutting bl ade 21 of
the cutting unit 20 relatively along the street 203 and

causes the cutting blade 21 to cut into the street 203
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until reaching the tape 211 with supply of cutting water
fromthe cutting water nozzle 24, to formthe cut groove
400 in the workpiece 200.

In the processing step ST6, in the processing
apparatus 1, the control unit 100 determ nes whet her or
not a predeterm ned nunber of streets 203 have been cut
fromthe previous second workpiece imaging step ST7 (step
ST62). When the control unit 100 determ nes that the
predet erm ned nunber of streets 203 have not been cut
(step ST62: No), the step ST62 is repeated. In the
processi ng step ST6, when the control unit 100 determ nes
that the predeterm ned nunber of streets 203 have been
cut (step ST62: Yes), the processing apparatus 1 proceeds
to the second workpi ece i magi ng step ST7.

The second wor kpi ece i maging step ST7 is a step of
I magi ng the workpi ece 200 held by the holding table 12
through the transparent part 123 by the workpi ece imagi ng
canmera 50 and form ng a workpi ece taken i mage 501
Illustrated in FIG 11. |In the first enbodinent, in the
second wor kpi ece imagi ng step ST7, in the processing
apparatus 1, the control unit 100 controls the X-axis
novenent unit 31 and the second Y-axis novenment unit 35
to position the workpiece i magi ng canmera 50 bel ow t he

I magi ng position decided in the inmaging position decision
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step ST3 regarding the workpi ece 200 held by the hol di ng
table 12.

In the second workpi ece i magi ng step ST7, in the
processing apparatus 1, the control unit 100 causes the
I magi ng position of the workpiece 200 to be imaged by the
wor kpi ece i magi ng canera 50 fromthe | ower side through
the transparent part 123, and acquires the workpiece
taken image 501 illustrated in FIG 11 for inplenenting
kerf check. Then, the processing apparatus 1 proceeds to
the check step ST8. In the first enbodinment, in the
wor kpi ece taken inage 501 illustrated in FIG 11, a
position at which the intensity of light is the strongest
is represented by a white background and a position at
which the intensity of light is weaker is represented by
denser parallel oblique lines. Specifically, the street
203 is represented by the white background, and the
devi ces 204 are represented by coarse parallel oblique
lines, and the cut groove 400 is represented by dense
paral l el oblique Iines.

As above, in the first enbodinent, in the second
wor kpi ece i magi ng step ST7, the imaging position decided
in the imagi ng position decision step ST3 is inmaged. Due
to this, the workpiece 200 is i maged with avoi dance of

the positions of the foreign objects 301 and 302 of the

37



transparent part 123. Furthernore, in the second

wor kpi ece i magi ng step ST7, by inmaging the inaging
position decided in the imging position decision step
ST3, the transparent part 123 is imged excluding the
foreign objects 301 and 302 of the transparent part 123
i maged in the table i magi ng step STL.

The check step ST8 is a step of checking the
processi ng state of the workpiece 200, i.e., inplenenting
kerf check, on the basis of the workpiece taken i mage 501
after the execution of the second workpi ece i magi ng step
ST7. In the check step ST8, in the processi ng apparatus
1, the control unit 100 checks whether or not deviation
of the cut groove 400 forned in the workpiece 200 froma
desired position, the size of chippings 401 generated at
bot h edges of the cut groove 400, and so forth fal
within a predeterm ned range. In the check ST8, in the
processing apparatus 1, the control unit 100 stores the
check result.

Then, in the processing step ST6, in the processing
apparatus 1, the control unit 100 determ nes whet her or
not the cutting unit 20 has cut all streets 203 of the
wor kpi ece 200 held by the holding table 12 to formthe
cut grooves 400, i.e., whether or not the cutting of the

wor kpi ece 200 held by the holding table 12 has ended
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(step ST63). When the control unit 100 determ nes that
the cutting of the workpiece 200 held by the hol ding
tabl e 12 has not ended (step ST63: No), the processing
apparatus 1 returns to the step ST62. Wen the contro
unit 100 determ nes that the cutting of the workpiece 200
hel d by the holding table 12 has ended (step ST63: Yes),
the processing apparatus 1 proceeds to the cleaning-
conveyance step ST9.

During the period fromthe above-descri bed step
ST61 until it is determned that the cutting of the
wor kpi ece 200 has ended in the step ST63, the processing
apparatus 1 is cutting the workpiece 200 held on the
hol ding table 12. Therefore, the step ST61, the step
ST62, and the step ST63 configure the processing step
ST6. For this reason, in the first enbodi nent, during the
execution of the processing step ST6, the second
wor kpi ece i magi ng step ST7 is executed and the check step
ST8 of checking the processing state of the workpiece 200
I S execut ed.
(C eani ng- conveyance Step)

The cl eani ng-conveyance step ST9 is a step of
cl eani ng the workpi ece 200 after the cutting by the
cl eaning unit 92 and housing the workpi ece 200 in the

cassette 90. In the cleaning-conveyance step ST9, in the
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processi ng apparatus 1, the control unit 100 controls the
X-axis nmovenment unit 31 to nove the holding table 12 to
the carrying-in/out region 4, and controls the vacuum
suction source to stop the suction holding of the

wor kpi ece 200 and the annul ar franme 210. |In the cleaning-
conveyance step ST9, in the processing apparatus 1, the
control unit 100 controls the conveying unit to convey

t he workpi ece 200 to the cleaning unit 92 and execute

cl eaning by the cleaning unit 92. Then, the processing
apparatus 1 houses the workpiece 200 in the cassette 90
and ends the processing nmethod according to the first
enbodi nent. The processing apparatus 1 repeats the
processing nethod illustrated in FIG 3 until al

wor kpi eces 200 in the cassette 90 are cut.

In the processing nethod according to the first
enbodi nent descri bed above, in the table inmaging step
ST1, the foreign objects 301 and 302 such as scratches
and contam nation are identified based on the foreign
obj ect taken i mage 300 obtai ned through imaging the
transparent part 123 by the canera 60 for detection.
Furthernore, in the processing nethod, the transparent
part 123 is inmaged excluding the foreign objects 301 and
302 in the workpiece inmagi ng steps ST4 and ST7.

Ther ef ore, appearance of the foreign objects 301 and 302
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in the workpi ece taken i mages 500 and 501 can be
suppressed. As a result, the processing nethod provides
an effect that the deterioration of the detection result
of the workpi ece 200 i maged through the transparent part
123 can be suppressed because the foreign objects 301 and
302 are not included in the workpi ece taken i mages 500
and 501.

Furthernore, in the processing nethod, the
transparent part 123 is inmaged wi th avoi dance of the
positions of the foreign objects 301 and 302 in the
wor kpi ece i magi ng steps ST4 and ST7. Therefore, the
foreign objects 301 and 302 can be prevented from bei ng
i ncluded in the workpi ece taken i nages 500 and 501.

Mor eover, the processing apparatus 1 according to
the first enbodi ment executes the processing nethod
according to the first enbodi nent and therefore provides
an effect that the deterioration of the detection result
of the workpiece 200 i maged through the transparent part
123 can be suppressed.

[ Second Enbodi nent ]

A processing nethod according to a second
enbodi nent of the present invention will be described
based on a drawing. FIG 12 is a flowhart illustrating

the flow of the processing nmethod according to the second
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enbodinent. In FIG 12, the sane part as the first
enbodi nent is given the sanme nuneral and description
thereof is omtted.

The processing nethod according to the second
enbodi nent is the sane as the first enbodi nent except for
that, as illustrated in FIG 12, after the workpiece
I magi ng step ST4 is executed, after execution of the
processi ng step ST6, the second workpi ece i magi ng step
ST7 is executed and the check step ST8 of checking the
processi ng state of the workpi ece 200 on the basis of the
wor kpi ece taken i nage 501 i s executed.

The processi ng nethod and the processing apparatus
1 according to the second enbodi nent detect the foreign
obj ects 301 and 302 such as scratches and contam nati on
on the basis of the foreign object taken i nage 300 and
I mge the transparent part 123 excluding the foreign
objects 301 and 302 in the workpiece i magi ng steps ST4
and ST7. Therefore, appearance of the foreign objects 301
and 302 in the workpiece taken i mages 500 and 501 can be
suppressed and an effect that the deterioration of the
detection result of the workpiece 200 i maged through the
transparent part 123 can be suppressed is provided
simlarly to the first enbodi nent.

[ Thi rd Enbodi nent ]
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A processing nethod according to a third enbodi nent
of the present invention will be described based on
drawings. FIG 13 is a flowhart illustrating the flow of
the processing nethod according to the third enbodi nent.
FIG 14 is a diagramillustrating a workpi ece taken inage
obtained in the second workpi ece i magi ng step of the
processing nethod illustrated in FIG 13. FIG 15 is a
diagramillustrating a workpi ece taken i nage resulting
fromrenoval of a foreign object fromthe workpi ece taken
image illustrated in FIG 14. In FIG 13, FIG 14, and
FIG 15, the sane part as the first enbodi nent is given
the sane nuneral and description thereof is omtted.

The processing nethod according to the third
enbodi nent is the sane as the first enbodi nent except for
that, as illustrated in FIG 13, the processi ng net hod
does not include the inmaging position decision step ST3
and an i mage processing step ST10 is executed after the
wor kpi ece i magi ng step ST4 or ST7 is executed.

The i nage processing step ST10 is a step of
renoving the foreign objects 301 and 302 from a workpi ece
taken i mage 502 regardi ng which one exanple is
illustrated in FIG 14 on the basis of the foreign object
taken i mage 300 and form ng a workpi ece taken i mage 503

that results fromthe renoval of the foreign objects 301
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and 302 and regardi ng which one exanple is illustrated in
FIG 15. The workpiece taken imge 502 illustrated in
FIG 14 is an inage obtained by imging in the second

wor kpi ece i magi ng step ST7. Since the workpi ece taken

I mage 502 is simlar to an inmage obtained by inmaging in

t he wor kpi ece i magi ng step ST4, the inage obtained by

I magi ng in the second workpi ece imaging step ST7 will be
descri bed as a representative. Furthernore, the workpiece
taken i mage 502 is an exanple including the foreign

obj ect 302. Since the case including the foreign object
301 is also simlar, the exanple including the foreign
object 302 wll be described as a representative.

In the image processing step ST10, in the
processi ng apparatus 1, the control unit 100 determ nes
whet her or not the workpi ece taken i mage 502 regardi ng
whi ch one exanple is illustrated in FIG 14 includes the
foreign object 302 on the basis of the inmaging position
stored as the processing contents information, the
positions of the foreign objects 301 and 302 identified
in the table imging step ST1, and so forth. In the inage
processing step ST10, in the processing apparatus 1, when
determi ning that the workpi ece taken i nage 502 incl udes
the foreign object 302 as illustrated in FIG 14, the

control unit 100 identifies the foreign object 302 in the
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wor kpi ece taken inage 502. In the inage processing step
ST10, in the processing apparatus 1, the control unit 100
renoves the foreign object 302 fromthe workpi ece taken

i mge 502 and fornms the workpiece taken i mage 503 that is
Illustrated in FIG 15 and results fromthe renoval of
the foreign object 302. The workpi ece taken i mage 503 is
used in the check step STS8.

The processing nethod and the processing apparat us
1 according to the third enbodi nent detect the foreign
obj ects 301 and 302 such as scratches and contam nation
on the basis of the foreign object taken i nage 300 and
I mge the transparent part 123 excluding the foreign
objects 301 and 302 in the workpi ece i magi ng steps ST4
and ST7. Therefore, appearance of the foreign objects 301
and 302 in the workpiece taken i mage 503 can be
suppressed and an effect that the deterioration of the
detection result of the workpiece 200 i maged through the
transparent part 123 can be suppressed is provided
simlarly to the first enbodi nent.

Furt hernore, the processing nethod and the
processing apparatus 1 according to the third enbodi nent
renove the foreign object 302 fromthe workpiece taken
i mage 502 on the basis of the foreign object taken inmage

300 and therefore can prevent inclusion of the foreign
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object 302 in the workpi ece taken i mage 503 used in the
processing position identification step ST5 and the check
step ST8. Moreover, simlarly to the second enbodi nent,
the processing nethod and the processing apparatus 1
according to the third enbodi nrent may execute the second
wor kpi ece i magi ng step ST7 and the i mage processing step
ST10 after execution of the processing step ST6 and
execute the check step ST8 of checking the processing
state of the workpiece 200 on the basis of the workpiece
t aken i mage 503.

The present invention is not limted to the above-
descri bed enbodi nents. That is, the present invention can
be carried out with various nodifications w thout
departing fromthe gist of the present invention. In the
above-descri bed enbodi nents, in the processing apparatus
1, the processing unit is the cutting unit 20 having the
spindle 23 to and fromwhich the cutting blade 21 can be
freely attached and detached. However, in the present
I nvention, the processing unit is not limted to the
cutting unit 20 and nay be a | aser beamirradiation unit
including a laser oscillator, a collecting lens, and so
forth. That is, in the present invention, the processing
apparatus may be | aser processing apparatus. Furthernore,

in the present invention, wthout disposing the canmera 60
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for detection, the transparent part 123 of the hol ding
table 12 that does not hold the workpi ece 200 may be

i maged by the upper-side canera 40 or the workpiece

i maging canera 50 to formthe foreign object taken imge
300. In this case, it is desirable to inmage the
transparent part 123 of the holding table 12 plural tines
by the upper-side canera 40 or the workpiece i mging
canera 50.

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 clains 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 processing nethod for executing processing
for a workpiece, the processing nethod conprising:

a table imaging step of inaging a foreign object of
a transparent part of a holding table having the
transparent part conposed of a transparent nenber at
| east in part of a holding surface and form ng a foreign
obj ect taken inmage;

a hol ding step of holding the workpiece by the
hol di ng table after executing the table inmagi ng step;

a wor kpi ece imagi ng step of inmaging the workpiece
hel d by the holding table through the transparent part
and form ng a workpi ece taken inage; and

a processing step of executing processing for the
wor kpi ece hel d by the holding table by a processing unit,

wher ei n

i n the workpiece imagi ng step, imaging i s executed
excluding the foreign object of the transparent part
i maged in the table inmaging step.

2. The processing nmethod according to claim1,
wher ei n

a position of the foreign object is identified from
the foreign object taken inage and i magi ng i s executed

wi t h avoi dance of the position of the foreign object in
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t he wor kpi ece i nagi ng step.

3. The processing nethod according to claiml,
further conpri sing:

an i mage processing step of renoving the foreign
object fromthe workpi ece taken image on a basis of the
forei gn object taken imge.

4. The processing nethod according to claim1,
further conpri sing:

a processing position identification step of
identifying a processing position of the workpiece on a
basis of the workpi ece taken image after executing the
wor kpi ece i magi ng step and before executing the
processi ng step.

5. The processing nethod according to claiml,
further conpri sing:

a check step of checking a processing state of the
wor kpi ece on a basis of the workpiece taken image during
or after execution of the processing step after executing
t he workpi ece i magi ng step.

6. Processing apparatus conprising:

a hol ding table having a transparent part conposed
of a transparent nenber at |east in part of a holding
surf ace;

a processing unit that executes processing for a
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wor kpi ece hel d by the hol ding table; and

a canmera for detection that detects a foreign
obj ect.

7. The processing apparatus according to claim6,
further conpri sing:

a wor kpi ece i magi ng camera that images a held
surface of the workpiece held by the holding table
t hrough the transparent part,

wher ei n

the canera for detection is disposed on an opposite
side to the workpi ece i magi ng canera across the hol di ng

t abl e.
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