PROCESSI NG METHOD

BACKGROUND OF THE | NVENTI ON

Field of the Invention

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

Description of the Related Art

Knowmn as a cutting apparatus for cutting a
wor kpi ece such as a sem conductor wafer is a cutting
apparatus performng Kkerf check during a cutting
operation to detect a size of chipping produced in the
waf er (see Japanese Patent Laid-Qpen No. 2001-129822, for

exanpl e).

SUVVARY OF THE | NVENTI ON

However, in the cutting apparatus described in
Japanese Patent Laid-Open No. 2001-129822, the follow ng
probl em may arise. When so-called oblique cutting occurs
during the cutting operation, the side surface of each
chip obtained by dividing the wafer is inclined. |If the
angle of inclination of the side surface of each chip
becones | arger than a predeterm ned value, each chip may
beconme defective. Accordingly, it is necessary to change

a cutting blade in the case of the occurrence of such



obl i que cutting.

Conventionally, the occurrence of such oblique
cutting is detected in the follow ng nmanner. When the
cutting operation for the wafer is ended, any one of the
chips is extracted from the wafer by an operator.
Thereafter, the size of this chip extracted is neasured
by using a mcroscope to thereby check whether or not the
side surface of the chip is inclined. In a case that the
side surface of the chip is inclined, the cutting blade
is changed. However, this mnmethod has the follow ng
probl em Al t hough oblique cutting has occurred, the
occurrence of the oblique cutting nmay not be recognized
for a certain period of tinme and the cutting operation
for the wafer may be continued, so that a |arge anmount of
defective chips may be manufactured. There is another
probl em such that the operator nust extract any one of
the chips and neasure the size of the chip extracted,
that is, such a manual operation is troubl esone.

It is therefore an object of the present invention
to provide a processing nmethod which can easily determ ne
a timng for determ ning whether or not the cutting bl ade
is to be changed, thereby preventing the problem that
defective chips nay continue to be manufactured.

In accordance wth an aspect of the present



invention, there is provided a processing nethod for a
wor kpi ece including a cutting step of cutting the
wor kpi ece by using a cutting blade, a cut groove form ng
step of cutting a test piece from one side to the other
side thereof by using the cutting blade to thereby forma
cut groove, an imaging step of imaging a side surface of
the test piece at the one side or the other side after
perform ng the cut groove formng step, thereby formng
an image including the cut groove, and a determ ning step
of determ ning whether or not the cutting blade is to be
changed, according to inclination of a side wall of the
cut groove detected fromthe image forned in the inmaging
st ep.

The present invention has an effect that the timng
for determ ning whether or not the cutting blade is to be
changed can be determned easily, so that it is possible
to prevent the problem that defective chips may continue
to be manuf act ured.

The above and other objects, features, and
advantages of the present invention and the manner of
realizing them wll becone nore apparent, and the
invention itself wll best be understood from a study of
the following description and appended <claim wth

reference to the attached drawings showing a preferred
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enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FI G 1 is a perspective view depicting a
configuration of a processing apparatus for performng a
processi ng nethod according to a preferred enbodi nent of
the present invention;

FIG 2 is a perspective view of a table wunit
i ncluded in the processing apparatus depicted in FIG 1

FIG 3 is a view depicting an exanple of a nornm
image stored in a normal inage storing portion of a
contr ol uni t included in the processing apparatus
depicted in FIG 1;

FIG 4 is a flowhart depicting a flow of the
processi ng nethod according to this preferred enbodi nent;

FIG 5 is a schematic sectional view depicting a
cutting step of the processing nethod depicted in FIG 4;

FIG 6 is a schematic sectional view depicting a
cut groove formng step of the processing nethod depicted
in FIG 4;

FIG 7 is a plan view of a test piece processed by
the cut groove formng step depicted in FIG 6;

FIG 8 is a schematic sectional view depicting an

I magi ng step of the processing nethod depicted in FIG 4;
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FIG 9 is a view depicting an exanple of an inmage
obtai ned by performng the inmaging step depicted in FIG
8;

FIG 10 is a view depicting an exanple of a
determ ning step of the processing nethod depicted in FIG
4; and

FIG 11 is a schematic sectional view depicting an
imging step of a processing nethod according to a

nodi fication of this preferred enbodi nent.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT

A preferred enbodinent of the present invention

will now be described in detail with reference to the
dr awi ngs. The present invention is not limted to this
preferred enbodinment described below Further, the

conponents used in this preferred enbodi nrent may i ncl ude
those that can be easily assunmed by persons skilled in
the art or substantially the sanme el enents as those known
in the art. Further, the configurations described bel ow
may be suitably conbined. Further, the configurations nay
be wvariously omtted, replaced, or changed w thout
departing fromthe scope of the present invention.
(Processi ng appar at us)

The processing nmethod according to this preferred
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enbodinment is a method to be perforned by a processing
apparatus (cutting apparatus) 1 for cutting a workpiece
200 depicted in FIG 1. As depicted in FIG 1, the
workpiece 200 is a disk-shaped wafer such as a
sem conductor wafer and an optical device wafer. The
wor kpi ece 200 has a substrate 204 formed of silicon,
sapphire, or gallium arsenide, for exanple. The substrate
204 has a front side 201 and a back side 205 opposite to
the front side 201. A plurality of crossing division
lines 202 are forned on the front side 201 of the
substrate 204 to thereby define a plurality of separate
regions where a plurality of devices 203 are individually
f or med. In this preferred enbodinent, the crossing
division lines 202 are conposed of a plurality of first
parallel division lines 202 and a plurality of second
parallel division lines 202 perpendicular to the first
parallel division |ines 202.

As a nodification, the workpiece 200 may be a so-
called TAIKO (registered trademark) wafer having a
central thin-walled portion and a peripheral thick-walled
portion. Further, the workpiece 200 may be a rectangul ar
substrate such as a package substrate, ceram c substrate,
ferrite substrate, and substrate including at |east one

of nickel or iron. For exanple, the package substrate has



a plurality of devices sealed with resin. As depicted in
FIG 1, a circular adhesive tape 210 is attached to the
back side 205 of the substrate 204 of the workpi ece 200.
The circul ar adhesive tape 210 has a dianeter |arger than
that of the workpiece 200, and a central portion of the
adhesi ve tape 210 is attached to the back side 205 of the
substrate 204 of the workpiece 200. Further, an annul ar
ring frane 211 is attached to a peripheral portion of the
circul ar adhesive tape 210. Thus, the workpiece 200 is
supported through the adhesive tape 210 to the ring frane
211.

The processing apparatus 1 depicted in FIG 1 is a
cutting apparatus including a chuck table 10 for hol ding
the workpiece 200 and a cutting blade 21 for cutting
(processing) the workpiece 200 held on the chuck table 10
along the division lines 202 to thereby divide the
wor kpi ece 200 into individual chips 206. Accordi ngly,
each chip 206 includes a part of the substrate 204 and
the device 203. As depicted in FIG 1, the processing
apparatus 1 includes a table unit 2 including the chuck
table 10, a pair of cutting units 20 each including the
cutting blade 21, an inmaging unit 30, and a control unit
100 as control neans. The chuck table 10 has a hol ding

surface 11 for holding the workpiece 200 under suction



Each cutting blade 21 functions to cut the workpiece 200
hel d on the hol ding surface 11 of the chuck table 10. The
i magi ng unit 30 functions to image the workpiece 200 held
on the holding surface 11 of the chuck table 10. The
control unit 100 functions to control the table unit 2,
each cutting unit 20, and the inmaging unit 30.

As depicted in FIG 1, the processing apparatus 1
further essentially includes an X noving unit 31, a pair
of Y noving units 32, a pair of Z noving units 33, and a
rotating unit 34. The X noving unit 31 functions to nove
the table unit 2 (i.e., the chuck table 10) in the X
direction depicted by an arrow X as a work feeding
direction parallel to a horizontal direction. The pair of
Y noving units 32 function to nove the pair of respective
cutting units 20 in the Y direction depicted by an arrow
Y as an indexing direction parallel to another horizontal
di rection and perpendicular to the X direction. The pair
of Z noving units 33 function to nove the pair of
respective cutting units 20 in the Z direction depicted
by an arrow Z as a cutter feeding direction parallel to a
vertical direction and perpendicular to both the X
direction and the Y direction. The rotating unit 34
functions to rotate the chuck table 10 about its axis

parallel to the Z direction. Thus, the processing



apparatus 1 depicted in FIG 1 is a two-spindle type
dicing saw, or so-called facing dual type cutting
apparatus including the two cutting units 20.

The chuck table 10 is a di sk-shaped nenber, and the
hol ding surface 11 for holding the workpiece 200 is
formed of porous ceramc, for exanple. Also, the chuck
table 10 is novable in the X direction by the X noving
unit 31 so as to be noved between a processing area
defined below the cutting units 20 and a standby area
where the workpiece 200 is to be loaded to the chuck
table 10 or wunloaded from the chuck table 10. Thi s
standby area is spaced fromthe processing area in the X
direction. The chuck table 10 is rotatable about its axis
parallel to the Z direction by the rotating unit 34. The
hol di ng surface 11 of the chuck table 10 is connected to
a vacuum source (not depicted) for producing a vacuum
Accordingly, when the vacuum source is operated, the
vacuum produced from the vacuum source is applied to the
hol ding surface 11, thereby holding the workpiece 200 on
the holding surface 11 under suction. In this preferred
enbodi nent, the back side 205 of the workpiece 200 is
hel d through the adhesive tape 210 on the hol ding surface
11 of the chuck table 10 under suction.

The table unit 2 further includes a table cover 3



provided so as to surround the chuck table 10. The table
cover 3 is novable together with the chuck table 10 in
the X direction by the X noving unit 31. Further, the
rotating unit 34 is also novable together with the chuck
table 10 in the X direction by the X noving unit 31. The
chuck table 10 is rotatably supported by the rotating
unit 34. The table cover 3 has a flat upper surface as a
hori zontal surface.

Each cutting unit 20 is cutting neans including the
cutting blade 21 for cutting the workpiece 200 held on
the chuck table 10. The cutting blade 21 of each cutting
unit 20 is detachably mounted. Each cutting unit 20 is
novable in the Y direction by the corresponding Y noving
unit 32 with respect to the workpiece 200 held on the
chuck table 10 and al so novable in the Z direction by the
corresponding Z noving unit 33 wth respect to the
wor kpi ece 200 held on the chuck table 10.

As depicted in FIG 1, the processing apparatus 1
has a box-shaped base housing 4, and the two cutting
units 20 are supported to a double colum type support
frame 5 conposed of two columms 5a and 5b provided on the
upper surface of the base housing 4 and a horizontal bar
5¢c connecting the upper ends of the two columms 5a and 5b.

One of the two cutting units 20 is supported through one
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of the two Y noving units 32 and one of the two Z noving
units 33 to the colum 5a, and the other cutting unit 20
is supported through the other Y noving unit 32 and the
other Z noving unit 33 to the col um 5b.

The cutting blade 21 of each cutting unit 20 can be
noved to a desired position above the holding surface 11
of the chuck table 10 by operating the corresponding Y
noving unit 32 and the corresponding Z noving unit 33.

Each cutting unit 20 includes a spindle housing 22
novable in the Y direction by the corresponding Y noving
unit 32 and also novable in the Z direction by the
corresponding Z noving unit 33, a spindle 23 rotatably
supported in the spindle housing 22 so as to be rotatable
about its axis parallel to the Y direction, and the
cutting blade 21 detachably nounted on the spindle 23.

The cutting blade 21 is an annular cutting wheel
formed from abrasive and having a very small thickness.
In this preferred enbodinent, the cutting blade 21 is a
so-cal l ed hub bl ade, which includes an annul ar base (hub)
formed of conductive nmetal and an annular cutting edge
fixed to an outer circunferential portion of the annul ar
base. The cutting edge is conposed of abrasive grains
such as dianond abrasive grains and cubic boron nitride

(CBN) abrasive grains and a bond (binder) formed of netal
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or resin, for exanple. The cutting edge has a
predeterm ned thickness. The spindle 23 is adapted to be
rotated by a spindle nmotor (not depicted), and the
cutting blade 21 is nounted on a front end portion of the
spindle 23. The spindle 23 and the cutting blade 21 of
each cutting unit 20 have a comon axis parallel to the Y
di rection.

The imaging unit 30 is fixed to one of the two
cutting units 20 so as to be novable with this cutting
unit 20. The inmaging unit 30 includes an imagi ng el ement
for imaging a target area of the workpiece 200 to be
divided in a condition where the workpiece 200 is held on
the chuck table 10. For exanple, the imging elenment is a
charge coupled device (CCD) imaging elenment or a
conpl emrentary MOS (CMOS) inmmging elenent. The i nmaging
unit 30 functions to inmage the workpiece 200 held on the
chuck table 10 and thereby obtain an image for wuse in
performng alignment between the workpiece 200 and the
cutting blade 21. This inmage obtained by the imaging unit
30 is output to the control unit 100.

The X noving unit 31 functions to nove the chuck
table 10 of the table unit 2 in the X direction as a work
feeding direction, thereby relatively noving the chuck

table 10 and each cutting unit 20 in the X direction.
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Each Y noving unit 32 functions to nove the correspondi ng
cutting wunit 20 in the Y direction as an indexing
direction, thereby relatively noving the chuck table 10
and the corresponding cutting unit 20 in the Y direction.
Each Z noving unit 33 functions to nove the correspondi ng
cutting unit 20 in the Z direction as a cutter feeding
direction, thereby relatively noving the chuck table 10
and the corresponding cutting unit 20 in the Z direction.
As known in the art, the X noving unit 31 includes
an X ball screw rotatable about its axis extending in the
X direction, an X notor for rotating the X ball screw
about its axis, and a pair of X guide rails for
supporting the chuck table 10 so as to allow the novenent
thereof in the X direction. Simlarly, each Y noving unit
32 includes a Y ball screw rotatable about its axis
extending in the Y direction, a Y notor for rotating the
Y ball screw about its axis, and a pair of Y guide rails
for supporting the corresponding cutting unit 20 so as to
all ow the novenent thereof in the Y direction. Simlarly,
each Z noving unit 33 includes a Z ball screw rotatable
about its axis extending in the Z direction, a Z notor
for rotating the Z ball screw about its axis, and a pair
of Z guide rails for supporting the corresponding cutting

unit 20 so as to allow the nmovenent thereof in the Z
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direction.

Al t hough not depicted, the processing apparatus 1
further includes an X position detecting wunit (not
depicted) for detecting the X position of the chuck table
10 in the X direction, a Y position detecting unit (not
depicted) for detecting the Y position of each cutting
unit 20 in the Y direction, and a Z position detecting
unit (not depicted) for detecting the Z position of each
cutting unit 20 in the Z direction. The X position
detecting wunit my be conposed of a Ilinear scale
extending in the X direction and a read head for reading
the marks of the linear scale. Simlarly, the Y position
detecting wunit my be conposed of a Ilinear scale
extending in the Y direction and a read head for reading
the marks of the linear scale. The Z position detecting
unit nmay detect the Z position of each cutting unit 20
according to the pulses output fromthe Z notor included
in each Z noving unit 33. The X position of the chuck
table 10 is output from the X position detecting unit to
the control unit 100. The Y position of each cutting unit
20 is output from the Y position detecting unit to the
control unit 100. The Z position of each cutting unit 20
is output from the Z position detecting unit to the

control unit 100. The X position, the Y position, and the
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Z position of each conponent of the processing apparatus
1 are defined according to predeterm ned respective
ref erence positions (not depicted).

The processing apparatus 1 further includes a
cassette elevator 40 for nounting a cassette (not
depicted) and noving it in the Z direction, a cleaning
unit 50 for cleaning the workpiece 200 after cutting, and
a transfer unit (not depicted) for taking the workpiece
200 out of the cassette before cutting and storing the
wor kpi ece 200 into the cassette after cutting. The
transfer unit also functions to transfer the workpiece
200 anmobng the cassette, the chuck table 10, and the
cl eaning unit 50. The cassette is so configured as to
store a plurality of workpieces 200 before cutting and
after cutting.

The processing apparatus 1 further includes a test
pi ece chuck table 60. The test piece chuck table 60 is
provided on the table cover 3 of the table unit 2. As
depicted in FIG 2, the test piece chuck table 60 is a
rectangul ar pl at e-shaped nenber fornmed of netal. The test
pi ece chuck table 60 has a flat upper surface 61. In this
preferred enbodinent, the rectangular test piece chuck
table 60 is elongated in the Y direction. The upper

surface 61 of the test piece chuck table 60 functions as
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a nmounting surface for nounting a test piece 70 depicted
in FIG 2. The test piece 70 is fornmed of the sane
material as that of the substrate 204 of the workpiece
200. The test piece 70 is also a rectangul ar pl at e-shaped
menber such that the shape of the test piece 70 is the
sanme as that of the upper surface 61 as viewed in plan
and the size of the test piece 70 is slightly smaller
than that of the upper surface 61 as viewed in plan.

A lattice-shaped suction groove 62 is forned in the
upper surface 61 of the test piece chuck table 60. The
suction groove 62 is connected to a vacuum source (not
depi cted) for producing a vacuum The suction groove 62
opens to the upper surface 61. Accordi ngly, when the
vacuum source is operated, the vacuum produced from the
vacuum source is applied to the suction groove 62, so
that the test piece 70 nounted on the upper surface 61 of
the test piece chuck table 60 is held under suction. A
rotational drive nechanism 63 for rotating the test piece
chuck table 60 is nmounted on the table cover 3. The test
pi ece chuck table 60 is supported to the rotational drive
mechani sm 63 so as to be rotatable about the axis of the
rotational drive nechanism 63, which extends in the Y
direction. In this preferred enbodi nent, the rotational

drive mechanism 63 functions to rotate the test piece
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chuck table 60 by 90 degrees between a horizontal
position depicted by a solid line in FIG 2 where the
upper surface 61 of the test piece chuck table 60 is
oriented upward and a vertical position depicted by a
broken line in FIG 2 where the upper surface 61 is
oriented toward the standby area.

The control wunit 100 functions to control each
conmponent of the processing apparatus 1 and perform a
cutting operation to the workpiece 200 in the processing
apparatus 1. The control wunit 100 is configured by a
comput er i ncl udi ng a comput i ng uni t havi ng a
m croprocessor such as a central processing unit (CPU), a
storing unit having a nenory such as a read only nenory
(ROM and a random access nenory (RAM, and an
i nput/output interface unit. The conputing unit functions
to perform conputing according to a conputer program
stored in the storing unit and output a control signal
through the input/output interface unit to each conponent
of the processing apparatus 1, thereby controlling the
processi ng apparatus 1.

Al t hough not depicted, the control unit 100 is al so
connected to a display unit such as a liquid crystal
di splay for displaying an operational condition, an image,

and the like, an input unit to be used by an operator in
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recording information on cutting operation, and a
notifying unit 101 (see FIG 1). Exanpl es of the input
unit include a touch panel provided in the display unit
and an external input device such as a keyboard. At | east
one of the touch panel or the external input device nay
be used. The notifying unit 101 functions to issue at
| east one of sound or Ilight, thereby notifying the
oper at or .

As depicted in FIG 1, the control unit 100
includes a normal inage storing portion 102 and a
determi ning portion 103. The normal image storing portion
102 previously stores a normal image 300 depicted in FIG
3. The normal inmage 300 is obtained by using a norma
cutting blade 21 to cut the test piece 70 from one side
71 to the other side 72 in the X direction and thereby
form a cut groove 80 in the test piece 70 and next
operating the imaging unit 30 to image the cut groove 80
from one side surface 711 at the one side 71 of the test
pi ece 70. In FIG 2, reference nuneral 712 denotes the
ot her side surface at the other side 72 of the test piece
70, and reference nuneral 73 denotes the front side of
the test piece 70. That is, the cut groove 80 is forned
on the front side 73 of the test piece 70 so as to extend

from the one side 71 to the other side 72 in the X
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direction. As depicted in FIG 3, the cut groove 80 has a
pair of opposed inner surfaces 81 as side walls. The
inner surfaces 81 of the cut groove 80 in the nornal
I mage 300 are perpendicular to the front side 73 (upper
surface as viewed in FIG 3) of the test piece 70. The
normal image storing portion 102 further previously
stores a predeterm ned distance 301 from the front side
73 of the test piece 70 (i.e., the upper end of the cut
groove 80) toward the bottom of the cut groove 80. The
predeterm ned distance 301 is a distance defining a
determi nation position 302 where it is determ ned whet her
or not the cutting blade 21 is to be changed, in actually
cutting the test piece 70 by using the cutting blade 21
of each cutting unit 20 in the processing apparatus 1.
The function of the normal inmage storing portion 102 is
realized by the storing unit in the control unit 100.

The determining portion 103 functions to determ ne
whether or not the cutting blade 21 is to be changed,
according to an actual cut groove 80 (which wll be
herei nafter denoted by reference nuneral 80-1 as depicted
in FIG 9) formed by actually using the cutting blade 21
to cut the test piece 70. More specifically, the
determining portion 103 functions to detern ne whether or

not the cutting blade 21 is to be changed, according to
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inclination of inner surfaces 81-1 of the cut groove 80-1
in an image 400 depicted in FIG 9. This inmage 400 is
obtained by using the cutting blade 21 to actually cut
the test piece 70 fromthe one side 71 to the other side
72 in the X direction and thereby formthe cut groove 80-
1 on the front side 73 of the test piece 70 and next
operating the imaging unit 30 to image the cut groove 80-
1 from the side surface 711 at the one side 71 of the
test piece 70. That is, the inner surfaces 81-1 of the
cut groove 80-1 are inclined with respect to the front
side 73 of the test piece 70 as depicted in FIG 9. The
function of the determning portion 103 is realized by
the conputing wunit, 1i.e., by the -execution of the
conputer programstored in the storing unit.

(Processi ng net hod)

The processing nmethod according to this preferred
enbodinent is a cutting operation of cutting the
wor kpi ece 200 by using the processing apparatus 1. In
perform ng the processing nethod, the operator previously
records information on cutting operation into the control
unit 100. Thereafter, the cassette storing a plurality of
wor kpi eces 200 to be cut is nmounted on the upper surface
of the cassette elevator 40. Further, the test piece 70

Is mounted on the upper surface 61 of the test piece
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chuck table 60 in a condition where the upper surface 61
is oriented upward. Thereafter, the operator inputs the
instruction to start the cutting operation of the
processing apparatus 1. When the cutting operation is
started, the vacuum source connected to the test piece
chuck table 60 is operated to hold the test piece 70 on
the upper surface 61 of the test piece chuck table 60
under suction.

As depicted in FIG 4, the processing nethod for
the workpi ece 200 according to this preferred enbodi nent
includes a cutting step ST1, cut groove form ng step ST4,
I magi ng step ST5, and determ ning step ST6.

(Cutting step)

FIG 5 is a schematic sectional view depicting the
cutting step ST1 of the processing nethod depicted in FIG
4. The cutting step STl is a step of cutting the
wor kpi ece 200 by wusing the cutting blade 21. In the
cutting step ST1l, the transfer unit in the processing
apparatus 1 is operated to transfer the workpiece 200
from the cassette to the chuck table 10 set in the
standby area. Thereafter, the vacuum source connected to
the chuck table 10 is operated to hold the workpiece 200
on the holding surface 11 of the chuck table 10 under

suction in a condition where the adhesive tape 210
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attached to the back side 205 of the workpiece 200 is in
contact with the holding surface 11.

Thereafter, the X noving unit in the processing
apparatus 1 is operated to nove the chuck table 10 toward
the processing area. During the novenent of the chuck
table 10 in the X direction, the imaging unit 30 is
operated to image the workpi ece 200 and perform al i gnnent
according to an inage obtained. Thereafter, the cutting
blade 21 is rotated and |lowered to cut each division |ine
202 as relatively noving the workpiece 200 and the
cutting unit 20, thereby dividing the workpiece 200 into
the individual chips 206 as depicted in FIG 5.
Thereafter, the <chuck table 10 is noved from the
processing area to the standby area, and the transfer
unit is operated to transfer the workpiece 200 (the
I ndi vidual chips 206) from the chuck table 10 to the
cleaning unit 50, thereby cleaning the workpiece 200 in
the cleaning unit 50. Thereafter, the transfer unit is
operated to transfer the workpiece 200 (after cutting and
cleaning) from the cleaning unit 50 to the cassette and
then store the workpiece 200 (the individual chips 206
supported to the adhesive tape 210) into the cassette.

Thereafter, the control unit 100 of the processing

apparatus 1 determ nes whether or not the operation of
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the processing apparatus 1 is to be ended (step ST2).
More specifically, when the cutting operation for all of
the workpieces 200 stored in the cassette is finished

the control wunit 100 of the processing apparatus 1
determ nes that the operation of the processing apparatus
1 is to be ended, whereas when at |east one of the
wor kpi eces 200 to be cut is left in the cassette, the
control unit 100 determines that the operation of the
processing apparatus 1 is to be continued.

Wien the control unit 100 of the processing
apparatus 1 determines that the operation of the
processing apparatus 1 is to be ended (step ST2: Yes),
the operation of the processing apparatus 1, i.e., the
processing nethod is ended. In contrast, when the control
unit 100 of the processing apparatus 1 determi nes that
the operation of the processing apparatus 1 is to be
conti nued (step ST2: No), the control unit 100 determ nes
whether or not the present timng is a timng for
determ ning whether or not the cutting blade 21 is to be
changed (step ST3).

The timng for determning whether or not the
cutting blade 21 is to be changed, i.e., whether or not
the replacenent of the cutting blade 21 is required is

previously set according to the material of the workpiece
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200 to be cut and the material of the cutting edge of the
cutting blade 21, for exanple. Wether or not the cutting
blade 21 is to be changed nmay be deternmi ned every tine
the cutting operation for each workpiece 200 is ended or
every time the cutting operation for a predeterm ned
nunber of workpieces 200 is ended, for exanple. Thi s
determination timng is stored as a part of the
i nformati on on cutting operation into the storing unit of
the control wunit 100. Further, in the present invention,
whet her or not the cutting blade 21 is to be changed may
be determned every time the cutting operation for a
predeterm ned nunber of division lines 202 in each
wor kpi ece 200 is ended, i.e., during the cutting
operation for the workpiece 200 held on the chuck table
10. In this case, whether or not the cutting blade 21 is
to be changed may be determned every tine the cutting
operation for all the first parallel division lines 202
or all the second parallel division lines 202 is ended
in which the first parallel division lines 202 and the
second parallel division lines 202 are perpendicular to
each ot her.

Wen the control unit 100 of the processing
apparatus 1 determnes that the present timng is not the

timng for determ ning whether or not the cutting blade
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21 is to be changed (step ST3: No), the program returns
to the cutting step ST1l, whereas when the control wunit
100 of the processing apparatus 1 determnes that the
present timng is the timng for determning whether or
not the cutting blade 21 is to be changed (step ST3: Yes),
the program proceeds to the cut groove form ng step ST4.
(Cut groove form ng step)

FIG 6 is a schematic sectional view depicting the
cut groove formng step ST4 of the processing nethod
depicted in FIG 4. FIG 7 is a plan view of the test
piece 70 processed by performng the cut groove formng
step ST4 of the processing nethod depicted in FIG 4. The
cut groove formng step ST4 is a step of cutting the test
piece 70 from one side 71 to the other side 72 in the X
direction by using the cutting blade 21, thereby formng
a cut groove 80-1.

In the preferred enbodinent, in the cut groove
formng step ST4, the control unit 100 of the processing
apparatus 1 causes the inmaging unit 30 to imge the test
piece 70 held on the test piece chuck table 60 under
suction and then make an alignnment between the test piece
70 and the cutting edge of the cutting blade 21 according
to an inage obtained. Thereafter, as depicted in FIG 5,

the test piece 70 and the cutting unit 20 are relatively

25



noved in the X direction. At the sane tine, as depicted
in FIG 6, the cutting blade 21 is rotated and |lowered to
cut the test piece 70 fromone side 71 to the other side
72 in the X direction, thereby formng the cut groove 80-
1 in the workpiece 200 as depicted in FIG 7. Thereafter,
the program proceeds to the imging step ST5. Wile the
cut groove 80-1 is fornmed in the test piece 70 so as to
extend fromthe one side 71 to the other side 72 in the X
direction in this preferred enbodinent, the cut groove
80-1 may be forned so as to extend from the one side 71
to any md point not reaching the other side 72 in the X
di rection. That is, when the cutting blade 21 is
relatively noved to the md point in the test piece 70,
the cutting blade 21 may be raised fromthe test piece 70.
(1 magi ng step)

FIG 8 is a schematic sectional view depicting the
i maging unit ST5 of the processing nethod depicted in FIG
4. FIG 9 is a view depicting an exanple of an inage 400
obtained in the imging step ST5 of the processing nethod
depicted in FIG 4. The inmaging step ST5 is a step of
I magi ng the side surface 711 of the test piece 70 at the
one side 71 or the side surface 712 of the test piece 70
at the other side 72, thereby forming the imge 400

i ncludi ng the cut groove 80-1.
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In the preferred enbodinment, in the imging step
ST5, the processing apparatus 1 causes the rotationa
drive mechanism 63 to rotate the test piece chuck table
60 by 90 degrees about the axis extending in the Y
direction, so that the upper surface 61 of the test piece
chuck table 60 is oriented toward the standby area. In
this preferred enbodinent, as depicted in FIG 8, the
side surface 711 of the test piece 70 at the one side 71
is imaged by the imaging unit 30 in the inmaging step ST5,
so that the inage 400 depicted in FIG 9 is obtained.
Thereafter, the program proceeds to the determ ning step
ST6.

(Determ ni ng step)

FIG 10 is a view depicting an exanple of the
determining step ST6 of the processing nmethod depicted in
FIG 4. The determining step ST6 is a step of determ ning
whether or not the cutting blade 21 is to be changed,
according to the inclination of the inner surfaces 81-1
of the cut groove 80-1 as detected fromthe i nage 400.

In the preferred enbodinent, in the determning
step ST6, the cut groove 80 (depicted by a broken line in
FIG 10) in the normal image 300 is superinposed on the
cut groove 80-1 in the actual i mge 400. Mor e

specifically, the upper end of the cut groove 80 in the
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normal image 300 is superinposed on the upper end of the
cut groove 80-1 in the actual imge 400. The control wunit
100 detects a distance 401 between the inner surface 81-1
of the cut groove 80-1 in the actual inmage 400 and the
i nner surface 81 of the cut groove 80 in the normal i nage
300 on the sanme side (i.e., on the left side or on the
right side as viewed in FIG 10) at the predeterm ned
determination position 302. As the result of this
detection, the control unit 100 determ nes whether or not
this distance 401 detected is equal to or less than a
predeterm ned all owable value. Wen the control unit 100
determnes that this distance 401 is equal to or Iless
than the predetermned allowable value and therefore
determ nes that the replacenent of the cutting blade 21
is not required (step ST6: No), the program returns to
the cutting step ST1. Thus, in the determ ning step ST6,
the control wunit 100 determ nes whether or not the
cutting blade 21 is to be changed, according to the
inclination of the inner surfaces 81-1 of the cut groove
80-1 as detected fromthe actual inage 400.

In the determ ning step ST6, when the control unit
100 determines that the distance 401 detected in the
actual inmage 400 is larger than +the predeterm ned

allowable value and therefore determ nes that t he
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repl acenent of the cutting blade 21 is required (step
ST6: Yes). Thereafter, the program proceeds to step ST7
to operate the notifying wunit 101. Thereafter, the
operation of the processing apparatus 1, that is, the
processing nmethod according to this preferred enbodi nent
is ended. The nethod for determ ning whether or not the
cutting blade 21 is to be changed in the determ ning step
ST6 is not Iimted to the above nethod. For exanple, the
outline of the cut groove 80 in the normal inmge 300 nay
be conmpared with the outline of the cut groove 80-1 in
the actual image 400. Further, the inner surfaces 81-1 of
the cut groove 80-1 in the actual imge 400 may be
conpared wth an imginary |ine formng the inner
surfaces of an ideal cut groove.

As described above, in the processing nethod and
the processing apparatus 1 according to this preferred
enbodi nent, the test piece 70 is cut to form the cut
groove 80-1, and the side surface 711 of the test piece
70 is next imaged to obtain the image 400. Thereafter, it
is determ ned whether or not the cutting blade 21 is to
be changed, according to the inclination of the inner
surfaces 81-1 of the cut groove 80-1 as detected fromthe
actual imge 400. Accordingly, as conpared with the

related art, the timng for determ ning whether or not
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the cutting blade 21 is to be changed can be determ ned
easily in the processing nethod and the processing
apparatus 1 according to this preferred enbodinent, so
that it is possible to prevent the problem that defective
chi ps 206 may continue to be manufact ured.

(Modi fi cation)

A processing nethod according to a nodification of
t he above preferred enbodi nent will now be described with
reference to FIG 11. FIG 11 is a schematic sectional
view depicting an inmaging step of the processing nethod
according to this nodification. In FIG 11, the sane
parts as those in the above preferred enbodinent are
denoted by the sane reference nunerals, and the
description thereof will be omtted.

Referring to FIG 11, there is depicted a
processing apparatus 1-1 for performng the processing
met hod according to this nodification. The processing
apparatus 1-1 includes a second imaging unit 90 for
obtai ning the actual inmage 400 in addition to the inmaging
unit 30. The second imaging unit 90 is |ocated aside the
test piece chuck table 60 in the X direction. In the
i magi ng step ST5 of the processing nethod according to
this nodification, the test piece 70 is held on the upper

surface 61 of the test piece chuck table 60 under suction
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in a condition where the upper surface 61 is oriented
upward, and the side surface 721 of the test piece 70 at
the other side 72 is inmaged by the second imaging unit 90
to thereby obtain the actual inage 400.

As simlar to the imaging unit 30, the second
imaging unit 90 includes an imaging elenment for imaging
the side surface 721 of the test piece 70 at the other
side 72. This imging elenment nmay be a CCD inmaging
el ement or a CMOS i nagi ng el enent, for exanple.

In the processing method and the processing
apparatus 1-1 according to this nodification, the test
piece 70 is cut to form a cut groove 80-1 in the cut
groove formng step ST4, and the side surface 721 of the
test piece 70 is imaged by the second imaging unit 90 in
the imaging step STb5. Thereafter, as simlarly to the
above preferred enbodinent, in the determning step ST6
it is determned whether or not the cutting blade 21 is
to be changed, according to the inclination of the inner
surfaces 81-1 of the cut groove 80-1 as detected fromthe
actual inmage 400 obtained in the imging step STb5.
Accordingly, as simlar to the above preferred enbodi nent,
this nodification has an effect that the timng for
determ ning whether or not the cutting blade 21 is to be

changed can be determned easily, so that it is possible

31



to prevent the problem that defective chips 206 may
conti nue to be manufactured.

The present invention is not limted to the above
preferred enbodi nent, but various nodifications may be
made w thout departing from the scope of the present
invention. While the imging step ST5 and the determ ning
step ST6 are perforned after ending the cutting operation
for the workpiece 200 in the above preferred enbodi nment,
the imaging step STS5 and the determning step ST6 may be
performed during the cutting operation for the workpiece
200.

Further, in a case that the processing apparatus 1
or 1-1 as a cutting apparatus includes a pair of cutting
units 20 as in the above preferred enbodinent, the
processing apparatus 1 or 1-1 may include a pair of test
piece chuck tables 60 <corresponding to the pair of
cutting units 20, in which each test piece chuck table 60
is provided with the rotational drive nmechani sm 63. In
this case, the pair of test piece chuck tables 60 are
preferably |ocated on respective sides of the pair of
cutting units 20, in a condition where the chuck table 10
is interposed between the pair of test piece chuck tables
60.

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

the i nventi on.
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VWHAT IS CLAIMED | S

1. A processing nethod for a workpiece,
conpri si ng:

a cutting step of cutting the workpi ece by using a
cutting bl ade;

a cut groove formng step of cutting a test piece
fromone side to the other side thereof by using the
cutting blade to thereby forma cut groove;

an imagi ng step of imaging a side surface of the
test piece at the one side or the other side after
perform ng the cut groove form ng step, thereby formng
an i mage including the cut groove; and

a determ ning step of determ ning whether or not
the cutting blade is to be changed, according to
inclination of a side wall of the cut groove detected

fromthe image forned in the imging step
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