APPARATUS HAVING TRANSFER CONTROL BASED ON IMAGED IMAGE

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an apparatus
including holding means for holding a workpiece, action
means for applying action to the workpiece, and moving
means for moving the holding means and the action means
relative to each other.

Description of the Related Art

A wafer having a plurality of devices such as
integrated circuits (ICs), large scale integrations
(LSIs), or the 1like formed on the top surface of the
wafer in a state of being demarcated by planned dividing
lines is formed to a predetermined thickness by grinding
the undersurface of the wafer by a grinding apparatus
(see for example Japanese Patent Laid-Open No. 2001-
284303), and is thereafter divided into individual device
chips by a dicing apparatus (see for example Japanese
Patent Laid-Open No. 2000-061804) or a laser processing
apparatus (see for example Japanese Patent Laid-Open No.
2005-088053) . The divided device chips are wused in
electric apparatuses such as mobile telephones, personal
computers, or the like.

The dicing apparatus, for example, 1is constituted



mainly of a chuck table as holding means for holding a
wafer at a time of cutting processing, cutting means
including a rotatable cutting blade that cuts the wafer
held on the chuck table, processing feeding means for
processing—-feeding the chuck table and the cutting means
relative to each other, indexing feeding means for
indexing-feeding the chuck table and the cutting means
relative to each other, a cassette table on which a
cassette housing a plurality of wafers 1s mounted,
carrying-out means for carrying out a wafer from the
cassette to a temporary placement table, a transporting
mechanism that transports the wafer temporarily placed on
the temporary placement table to the chuck table,
alignment means for imaging the wafer held on the chuck
table and detecting a region to be cut, and cleaning
means for cleaning the wafer already cut. The dicing
apparatus can divide the wafer into individual device

chips with high accuracy.

SUMMARY OF THE INVENTION
Here, in the dicing apparatus, the workpiece after
being carried out from the cassette 1s moved by moving
means corresponding to positions for subjecting the
workpiece to actions such as cutting processing, cleaning,

and the 1like, while the workpiece is held by wvarious



holding means. At this time, in order to ensure quality
of processing of the semiconductor wafer as a precision
apparatus, it is necessary to monitor movement by each of
the moving means, and move the semiconductor wafer to the
target positions accurately. It is therefore necessary
for example to monitor movement by laying a linear scale
in the traveling direction of each moving means,
providing a reading head reading graduations on the
linear scale, and counting the number of pulses detected
from the reading head, or install, at each target
position of each moving means, a sensor or a detecting
switch turned on when the moving means reaches the target
position, and provide means for monitoring whether the
semiconductor wafer 1s moved to the target position
accurately. Thus, there occur problems of complication of
the constitution of the apparatus as a whole and an
increase in cost of the apparatus. Incidentally, such
problems occur in not only dicing apparatus but also any
apparatus having means for moving a workpiece to an
action position for applying action to the workpiece, the
apparatus being a grinding apparatus, a laser processing
apparatus, or the like.

It is accordingly an object of the ©present
invention to provide an apparatus that can accurately

move a workpiece to a predetermined position by moving



means or monitor for an operation error without
complication of the constitution of the apparatus or an
increase in cost of the apparatus, the apparatus
including holding means for holding the workpiece, action
means for applying action to the workpiece, and the
moving means for moving the holding means holding the
workpiece relative to the action means.

In accordance with an aspect of the ©present
invention, there is provided an apparatus including
holding means for holding a workpiece, action means for
applying action to the workpiece held by the holding
means, moving means for moving the holding means and the
action means relative to each other, imaging means for
imaging a region in which the holding means is moved by
operation of the moving means, basic image storing means
for storing a basic image <corresponding to proper
operation of the holding means or the action means, and
control means for comparing an image 1imaged by the
imaging means with the basic image stored by the basic
image storing means, and controlling the moving means or
the action means such that the two images coincide with
each other.

In addition, ©preferably, the apparatus further
includes display means. The control means makes the

display means make error display when the two images do



not coincide with each other even after the control means
compares the image imaged by the imaging means with the
basic image stored by the basic image storing means and
controls the moving means or the action means such that
the two images coincide with each other. The apparatus
can be applied to one of a dicing apparatus, a laser
processing apparatus, and a grinding apparatus.

According to the present invention, an apparatus
includes holding means, action means, 1imaging means for
imaging a region in which the holding means is moved by
operation of moving means, basic image storing means for
storing a basic image corresponding to proper operation
of the holding means or the action means, and control
means for comparing an image imaged by the imaging means
with the image stored by the basic image storing means,
and controlling the moving means or the action means such
that the images coincide with each other. Thus, it is not
necessary to provide a plurality of Sensors for
monitoring the movement of the holding means. The problem
of an increase in cost of the apparatus can therefore be
solved without complication of the constitution of the
apparatus that applies action to a workpiece.

The above and other objects, features and
advantages of the present invention and the manner of

realizing them will become more apparent, and the



invention itself will best be understood from a study of
the following description and appended claims with
reference to the attached drawings showing a preferred

embodiment of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a general perspective view of a dicing
apparatus and a block diagram of control means
(controller), the dicing apparatus and the control means
being configured on the basis of the present invention;

FIG. 2 is a flowchart of a control program executed
by the control means of the dicing apparatus shown in FIG.
1;

FIG. 3 is a diagram of assistance in explaining a
movement control-basic image MAP stored by the control
means shown in FIG. 1; and

FIG. 4 is a diagram of assistance 1in explaining
operation in which moving means is controlled by a
control program executed according to the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
A preferred embodiment of an apparatus configured
according to the present invention will hereinafter be

described in detail with reference to the accompanying



drawings. FIG. 1 1s a general perspective view of a
dicing apparatus configured according to the present
invention. A dicing apparatus 1 in the embodiment shown
in the figure has an apparatus housing 2 substantially in
the shape of a rectangular parallelepiped. A chuck table
3 as holding means for holding a workpiece is disposed
within the apparatus housing 2 so as to be movable in a
direction indicated by an arrow X, which direction is a
cutting feed direction. The chuck table 3 includes a
suction chuck 31. The chuck table 3 sucks and holds the
workpiece, for example a wafer in a disk shape, on a
holding surface as a top surface of the suction chuck 31
by suction means (not shown). In addition, the chuck
table 3 1s configured to be rotatable by a rotating
mechanism (not shown). Incidentally, the chuck table 3 is
provided with clamps 32 for fixing an annular supporting
frame F that supports a semiconductor wafer W, which will
be described later as the workpiece, via a dicing tape T.
The thus formed chuck table 3 is moved in the cutting
feed direction indicated by the arrow X by cutting feed
means (not shown).

The dicing apparatus 1 in the present embodiment
includes a spindle unit 4 as processing means. The
spindle unit 4 includes a spindle housing 41, a rotary

spindle 42, and a cutting blade 43. The spindle housing



41 is mounted on a moving base (not shown) and is moved
and adjusted in a direction indicated by an arrow Y,
which direction is an indexing direction, and a direction
indicated by an arrow Z, which direction is a cutting
direction. The rotary spindle 42 is rotatably supported
by the spindle housing 41 and is rotation-driven by a
rotation driving mechanism (not shown). The cutting blade
43 is fitted to the rotary spindle 42.

The dicing apparatus 1 includes alignment means 5
for 1imaging the top surface of a wafer held on the
holding surface, which is the top surface of the suction
chuck 31 constituting the chuck table 3, detecting a
region to be cut by the cutting blade 43, and aligning
the region to be cut in the wafer with the cutting blade
43. The alignment means 5 includes optical means such as
a microscope, a charge-coupled apparatus (CCD) camera,
and the like. The alignment means 5 sends an imaged image
signal to control means 10. The dicing apparatus 1 also
includes display means 6 for displaying an image imaged
by the alignment means 5, the details of a work command
for an operator to be described later, a required time
ratio, and the like.

The dicing apparatus 1 includes a cassette 8
housing a plurality of semiconductor wafers W as

workpieces. Relation between a semiconductor wafer W as a



workpiece and a supporting frame F and a protective tape
T will be described in the following. The supporting
frame F  has an opening portion for housing the
semiconductor wafer. The protective tape T is mounted so
as to cover the opening portion. The semiconductor wafer
W is stuck to the top surface of the protective tape T.
The semiconductor wafer W thus supported by the
supporting frame F via the protective tape T is housed in
the cassette 8. In addition, the cassette 8 is mounted on
a cassette table 7 disposed so as to be vertically
movable 1in a cassette mounting part by raising and
lowering means (not shown).

The dicing apparatus 1 further includes imaging
means 9 above a center of the apparatus housing 2, the
imaging means 9 being capable of imaging a work region of
the apparatus housing 2. The imaging means 9 includes an
L-shaped arm 91 extending upward from a right back side
in the figure on which side the spindle wunit 4 1is
installed in the apparatus housing 2, and an imaging unit
92 disposed at an end portion of the arm 91 with an
imaging direction of the imaging unit 92 oriented
downward. The imaging unit 92 for example includes a CCD
element as an imaging apparatus and a wide—-angle lens for
enabling imaging of the whole of the work region on the

apparatus housing 2. Incidentally, the imaging unit 92



may not include the wide—-angle lens, but may be enabled
to image the whole of the work region on the apparatus
housing 2 by dividing the region on the apparatus housing
2 1into four regions, for example, and configuring the
imaging unit 92 to be able to switch the imaging
direction toward each of the regions as required.

The dicing apparatus 1 includes workpiece carrying-
in/out means 12 for carrying out the semiconductor wafer
W as a workpiece from an action position of gripping the
semiconductor wafer W housed in the cassette 8 to a
carrying-out position on a temporary placement part 11, a
first +transporting mechanism 13 that transports the
semiconductor wafer W carried out by the workpiece
carrying—-in/out means 12 onto the chuck table 3, cleaning
means 14 for cleaning the semiconductor wafer W cut on
the chuck table 3, and a second transporting mechanism 15

that transports the semiconductor wafer W cut on the

chuck table 3 to the cleaning means 14. Incidentally, in
the embodiment shown in the figure, the first
transporting mechanism 13 has a function of a

transporting mechanism for transporting the semiconductor
wafer W cleaned by the cleaning means 14 to the temporary
placement part 11.

The first transporting mechanism 13 will next be

described. The first transporting mechanism 13 in the

10



present embodiment includes an L-shaped actuating arm 131.
The L-shaped actuating arm 131 has one end portion
provided with a suction holding mechanism 132 that
includes a sucking portion coupled to suction means (not
shown) and which sucks and holds the workpiece, and has
another end side provided with moving means 133
configured to be able to be raised and lowered and able
to be rotated. The moving means 133 actuates the
actuating arm 131 in a vertical direction in FIG. 1, and
is coupled to a moving mechanism including an electric
motor (not shown) capable of normal rotation and reverse
rotation. Hence, the actuating arm 131 is rotated and
moved about the moving means 133 by driving the moving
mechanism 1in a normal rotation direction or a reverse
rotation direction. Consequently, the actuating arm 131
is actuated in a horizontal plane, and the suction
holding mechanism 132 as holding means fitted to one end
portion of the actuating arm 131 is moved in the
horizontal plane between the temporary placement part 11
and the cleaning means 14 as action means for subjecting
the workpiece to a cleaning action or the chuck table 3.
The second transporting mechanism 15 will next be
described. The second transporting mechanism 15 in the
present embodiment includes an actuating arm 151. The

actuating arm 151 has one end portion thereof coupled to
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a reciprocating mechanism (not shown) housed within the
apparatus housing 2. Hence, a suction holding mechanism
152 fitted to another end portion of the actuating arm
151 and serving as holding means for sucking and holding
the workpiece is moved in a horizontal plane between the
cleaning means 14 and the chuck table 3.

The suction holding mechanism 152 fitted to the
other end portion of the actuating arm 151 has a
substantially H-shaped supporting plate provided with a
suction member coupled to suction means (not shown). The
suction holding mechanism 152 has a substantially
identical constitution to that of the suction holding
mechanism 132 of the first transporting mechanism 13.

The dicing apparatus 1 according to the present
embodiment includes control means 10 as shown in FIG. 1.
The control means 10 is formed by a computer. The control
means 10 includes a central processing unit (CPU) 101
that performs arithmetic processing according to a
control program, a read-only memory (ROM) 102 that stores
the control program and the like, a readable and writable
random access memory (RAM) 103 that stores an arithmetic
result and the 1like, an input interface 104, and an
output interface 105. Image signals from the alignment
means 5 and the imaging means 9, an input signal from

operating means, and the 1like are input to the input

12



interface 104. Then, a driving signal for the spindle
unit 4, signals for displaying 1images 1imaged by the
alignment means 5 and the imaging means 9 by the display
means 6, and the 1like are output from the output
interface 105 of the control means 10.

The dicing apparatus equipped with the workpiece
transporting mechanism configured according to the
present invention is configured as described above. The
actuation of the dicing apparatus will be described in
the following with reference to FIG. 1. A semiconductor
wafer W housed 1in a predetermined position of the
cassette 8 is positioned at a carrying-out position by a
vertical movement of the cassette table 7 by raising and
lowering means (not shown). Next, the workpiece carrying-
in/out means 12 advances and retreats to carry out the
semiconductor wafer W positioned at the carrying-out
position to the temporary placement part 11 (the above
will be referred to as “cassette-to-temporary placement
part transfer control”). The semiconductor wafer W
carried out to the temporary placement part 11 1is
transported onto the mounting surface of the suction
chuck 31 constituting the chuck table 3 by actuation of
the actuating arm 131, the suction holding mechanism 132,
and the moving means 133 constituting the first

transporting mechanism 13 and the suction means (not
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shown) (the above will be referred to as “temporary
placement part-to-chuck table transfer control”).

The semiconductor wafer W transported onto the
suction <chuck 31 of the chuck table 3 by the first
transporting mechanism 13 is released from the suction
and hold of the suction holding mechanism 132
constituting the first transporting mechanism 13, and 1is
sucked and held by the suction chuck 31. The chuck table
3 thus sucking and holding the semiconductor wafer W 1is
moved to a position directly below the alignment means 5.
When the chuck table 3 is positioned directly below the
alignment means 5, the imaging element of the alignment
means 5 detects a cutting line formed on the
semiconductor wafer W, the chuck table 3 is rotated by a
predetermined angle, and the spindle unit 4 is moved and
adjusted in the arrow Y direction as the indexing
direction, whereby work of precise alignment between the
cutting blade 43 and the cutting line is performed (the
above will be referred to as Y“alignment time movement
control”) .

Thereafter, while the cutting blade 43 is rotated
in a predetermined direction, the chuck table 3 sucking
and holding the semiconductor wafer W 1is moved 1in the
direction indicated by the arrow X (direction orthogonal

to a rotating shaft of the cutting blade 43), which
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direction 1s the cutting feed direction, at a cutting
feed speed of 30 mm/second, for example. The
semiconductor wafer W held by the chuck table 3 1is
thereby cut along the predetermined cutting line by the
cutting blade 43. That is, because the cutting blade 43
is mounted on the spindle unit 4 positioned by being
moved and adjusted in the direction indicated by the
arrow Y, which direction is the indexing direction, and
in the direction indicated by the arrow 7, which
direction is the cutting direction, and the cutting blade
43 is rotation-driven, the semiconductor wafer W held by
the chuck table 3 is cut along the predetermined cutting
line by the cutting blade 43 by moving the chuck table 3
in the cutting feed direction along the lower side of the
cutting blade 43. When the cutting of the semiconductor
wafer W along all of cutting lines 1is completed, the
semiconductor wafer W is divided into individual
semiconductor device chips. The divided semiconductor
device chips do not fall apart due to the action of the
protective tape T, and the state of the semiconductor
wafer W supported by the supporting frame F is maintained.
After the cutting of the semiconductor wafer W is thus
ended, the chuck table 3 holding the semiconductor wafer
W 1is returned to the position where the semiconductor

wafer W is first sucked and held. At this position, the
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semiconductor wafer W is released from the suction and
hold (the above will be referred to as “cutting time
movement control”).

Next, the semiconductor wafer W divided into the
individual semiconductor device chips which semiconductor
wafer is released from the suction and hold on the chuck
table 3 is sucked and held by the suction holding
mechanism 152 by actuation of the actuating arm 151 and
raising and lowering means 153 constituting the second
transporting mechanism 15 and the reciprocating mechanism
and the suction means (not shown), and is transported to
the cleaning means 14 (the above will be referred to as
“chuck table-to-cleaning means transfer control”).

The semiconductor wafer W divided into individual
semiconductor device chips which semiconductor wafer has
been transported to the cleaning means 14 as described
above is cleaned by the cleaning means 14, and dirt such
as contaminations or the 1like generated during the
cutting is removed from the semiconductor wafer W. The
semiconductor wafer W cleaned by the cleaning means 14 is
sucked by the suction holding mechanism 132 of the first
transporting mechanism 13, carried by movement of the
actuating arm 131, and is transported to the temporary
placement part 11 (the above will be referred to as

“cleaning means-to-temporary placement part transfer
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control”) . The semiconductor wafer W transported to the
temporary placement part 11 is housed in a predetermined
position of the cassette 8 Dby the workpiece carrying-
in/out means 12 (the above will be referred to as
“temporary placement part-to-cassette transfer control”).
As described above, the dicing apparatus in the
present embodiment 1is provided with movement controls
that hold the workpiece by actuating holding means for
holding the workpiece and move the holding means relative
to action means for subjecting the workpiece to action by
actuating moving means for moving the holding means
during a period from the carrying out of the
semiconductor wafer from the cassette housing the
semiconductor wafer as the workpiece to the housing of
the semiconductor wafer in the cassette again after
cutting processing and cleaning. The movement controls

sequentially perform (1) “cassette-to-temporary placement

part transfer control,” (2) “temporary placement part-to-
chuck table transfer control,” (3) “alignment time
movement control,” (4) “cutting time movement control,”

(5) “chuck table-to-cleaning means transfer control,” (6)
“cleaning means-to-temporary placement part transfer
control,” and (7) “temporary placement part-to-cassette
transfer control.”

Here, the action means 1in each of the movement

17



controls is the temporary placement part 11 in “cassette-
to—temporary placement part transfer control,” the chuck
table 3 1in “temporary placement part-to-chuck table
transfer control,” the alignment means 5 in “alignment
time movement control,” the spindle unit 4 in “cutting

(4

time movement control,” the cleaning means 14 in “chuck
table-to-cleaning means transfer control,” the temporary
placement part 11 in “cleaning means—-to—-temporary
placement part transfer control,” and the cassette 8 1in
“temporary placement part-to-cassette transfer control.”
The holding means for holding the semiconductor wafer W
as the workpiece while the holding means is moved to the
action means 1in each of the movement controls 1is the
workpiece carrying-in/out means 12, the suction holding
mechanism 132, the suction holding mechanism 152, and the
chuck table 3. The moving means is means for moving each
holding means.

The dicing apparatus 1 according to the present
embodiment i1s actuated as described above on the basis of
a main program stored by the control means 10 provided to
the dicing apparatus 1. The control means 10 configured
on the basis of the present invention further includes a
movement control monitoring program executed on the basis

of a flowchart shown in FIG. 2. The movement control

monitoring program is repeatedly executed in a
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predetermined period while the movement controls (1) to
(7) are performed on the basis of the main program. On
the basis of the movement control monitoring program, the
control means is configured to compare an image imaged by
the 1imaging means with a basic image to be described
later by 1image processing means and control the moving
means or the action means such that the two images
coincide with each other. Details of the movement control
monitoring program will be described in the following.

As a precondition for executing the above-described
program, in the ROM of the control means 10, basic images
obtained by imaging positional relation between
particular elements at start times and completion times
of movements 1in a case where the moving means and the
action means are controlled properly are classified and

stored as in a “movement control-basic image MAP” shown

in FIG. 3 in correspondence with (1) “cassette-to-
temporary placement part transfer control,” (2)
“temporary placement part-to—-chuck table transfer
control,” (3) “alignment time movement control,” (4)

“cutting time movement control,” (5) “chuck table-to-
cleaning means transfer control,” (6) “cleaning means-to-
temporary placement part transfer control,” and (7)
“temporary placement part-to-cassette transfer control”

individually, described above.
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The MAP, for example, stores a “basic image 1” in a
section of a start state of the movement control (1)
(“cassette-to-temporary placement part transfer control”).
The basic image 1 1is an image obtained by imaging a
transfer start state in which the cassette 8 is on the
cassette table 7, the workpiece carrying—-in/out means 12
is in proximity to the cassette 8 and is at an action
position of gripping the frame F supporting the housed
semiconductor wafer W before processing, and the wafer W
is not on the temporary placement part 11. In addition, a
“pasic image 2” 1is stored in a section of a completion
state of the movement control (1). The basic image 2 1is
an 1image obtained by imaging a state in which the
cassette 8 is on the cassette table 7, the semiconductor
wafer W extracted from the cassette 8 by the workpiece
carrying-in/out means 12 has Dbeen carried out onto the
temporary placement part 11, and the semiconductor wafer
W is in a specified position on the temporary placement
part 11. Similarly to these basic images, all of basic
images 1 to 14 at start times and completion times of the
respective movement controls (1) to (7) are stored.

Continuing the description on the basis of in FIG.
2, when processing in the dicing apparatus 1 is started,
a present movement control stage is identified, and the

movement control to be performed next is identified (step
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S1). Here, for example, suppose that the dicing apparatus
1 1is identified as being in a stage 1in which the
semiconductor wafer W has been transported from the
cassette 8 and is mounted in the specified position on
the temporary placement part 11, and the movement control
(2) (“temporary placement part-to-chuck table transfer
control”) 1is to be hereafter performed by the control
means 10. On the basis of determination in step S1,
referring to the "“movement control-basic image MAP” of
FIG. 3, the basic image 4 shown in FIG. 4 1is selected
from a section of MOVEMENT CONTROL = (2) and TARGET STATE
= “COMPLETION” (step S2). The basic image 4 is stored in
advance as an image resulting from image processing of an
image obtained by 1imaging a state 1in a case where
temporary placement part-to-chuck table transfer control
is completed properly. The basic image 4 is an image
indicating a state in which specific elements (the
semiconductor wafer W, the actuating arm 131 of the first
transporting mechanism 13, and the chuck table 3), in
particular, serving as determination criteria for
determining proper control at the time of the movement
control in question are at positions indicating
completion of the movement. That is, the basic image 4 is
an image in which the positions of the above-described

specific elements indicated by solid lines are recorded
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after the positions are extracted from an image showing
completion of transfer of the semiconductor wafer W onto

the chuck table 3 that applies suction action to the

workpiece, during which transfer the suction holding
mechanism 132 as the holding means provided to an end
portion of the actuating arm 131 of the first

transporting mechanism 13 holds the semiconductor wafer W.
When the basic image 4 is selected in step S2, the main
program 1s executed, and thereby temporary placement

part-to-chuck table transfer control is actually started,

so that the actuating arm 131 of the first transporting
mechanism 13 1is driven by the moving means 133 to

transfer the semiconductor wafer W toward the chuck table
3. To monitor this operation, the imaging means 9 images

an imaging region including all of the temporary
placement part 11, the first transporting mechanism 13,

and the chuck table 3 identified as the above-described
specific elements, and inputs the image to the control

means 10 (step S3).

The image data input to the control means 10 in
step S3 1is subjected to image processing, the positional
relation of each of the extracted specific elements 1is
identified, and whether or not the positional relation of
each of the extracted specific elements coincides with

the positional relation of each of the specific elements
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located at proper positions recorded in the basic image 4
is determined (step S5) . Incidentally, in the
determination, 1in order to facilitate the determination
based on the image ©processing, only the positional
relation of the specific elements is checked, and
coinciding relation of the other elements represented by
dotted 1lines is not determined. Here, when it is
determined that the position of each of the specific
elements imaged by the imaging means 9 and extracted by
the image processing does not coincide with the
positional relation of the Dbasic image 4 (No), the
processing proceeds to step S6. When an expected
completion time from a start of transfer operation to a
completion state of the transfer 1s not exceeded, a
return is made to step S3 to repeat steps S3 to Sb5. In
addition, when it 1is determined in step S5 that the
imaged image and the positional relation of the specific
elements 1in the basic image coincide with each other
(Yes), it 1s determined that the operation for bringing
about the completion state of the movement control (2)
being performed 1s ended properly. Thus, a signal
indicating completion of the operation 1s output (step
S51) . The processing proceeds to step S8, where the
actuation of the movement control (2) is stopped.

In addition, when it is repeatedly determined that

23



the position of each of the specific elements imaged by
the imaging means 9 and extracted by the image processing
does not coincide with the positional relation in the
basic image 4 (No), and the proper expected completion
time from the start of the transfer control to the
completion state 1s exceeded on the basis of the
determination 1in step S6, 1t 1s determined that the
proper operation is not performed. The processing
therefore proceeds to step S7, where error information is
output. The error output is recorded in the RAM of the
control means 10, and error display for the display means
6, a warning buzzer, or the like 1is output as required.
Then, after the error information is output, the
processing proceeds to step S8, where the actuation of
the dicing apparatus 1is stopped. Incidentally, the
actuation of the movement control is stopped in step S8
in both of the <case where the movement control 1is
performed properly within the predetermined time and thus
the imaged image coincides with the basic image and the
case where the error information i1is output without the
imaged image coinciding with the basic image. In the case
where it is determined in step S5 that the imaged image
coincides with the Dbasic image and the actuation is
stopped, the signal indicating the completion of the

operation 1s output, and the error information is not
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recorded. A transition to the next movement control can
therefore be made immediately on the basis of the main
program. On the other hand, in the case where the imaged
image does not coincide with the basic image within the
predetermined time, the error information is output, and
then the operation is stopped, the error information is
recorded by the control means 10. A transition to the
next movement control on the basis of the main program is
thereby prohibited until the error information is
canceled.

After control that brings about the completion
state of the movement control (2) is ended, the operation
of the dicing apparatus makes a transition to the next
movement control (3) “alignment time movement control” on
the Dbasis of the main program, and the control program
shown in FIG. 2 is executed again. Thus, control similar
to the foregoing is performed repeatedly until all of the
movement controls are ended. Incidentally, the above-
described control can be similarly performed in not only
cases where the workpiece is transferred toward the
action means as described above Dbut also cases where
processing 1s performed while the action means is moved
relative to the workpiece. For example, in a case where
the movement control (4) Y“cutting time movement control”

is selected, the chuck table 3 as the holding means, the
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semiconductor wafer W as the workpiece, and the spindle
unit 4 as the action means are set as specific elements,
the basic image in which the proper position of each of
the specific elements is recorded so as to correspond to
an elapsed time 1is selected, and whether or not the
positional relation of the specific elements extracted by
the image processing from an image imaged by the imaging
means 9 coincides with proper ©positional relation
recorded in the basic image 1is determined. Incidentally,
in this case, the chuck table 3 as the holding means 1is
moved relative to the spindle unit 4 as the action means,
and the spindle wunit 4 is moved in the indexing feed
direction (Y-axis direction). The movement control can be
monitored for proper performance of the movement control
by storing the Dbasic image and executing the movement
control monitoring program as appropriate.

In the present embodiment, the basic images of the
start and completion states of the movement controls are
recorded, and whether the states corresponding to the
basic images coincide with imaged images 1s determined.
However, the present invention is not limited to this. It
is possible to store basic images in correspondence with
a plurality of points from a start of movement control to
completion of the movement control, and monitor for

proper actuation of the movement control at each of the
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plurality of points.

Further, in the present embodiment, description has
been made of an example in which one imaging means 9 1is
installed above the center of the apparatus housing 2.
However, a plurality of such 1imaging means may be
provided. Providing a plurality of imaging means in
correspondence with regions to which the workpiece 1is
transferred makes it possible to set imaging angles that
enable the movement controls to be monitored more
appropriately. In addition, in the present embodiment,
the imaging means 9 is installed so as to have an imaging
angle on a downward side. However, without limitation to
this, imaging means for imaging in a horizontal direction
may be provided separately as required. As described
above, the spindle unit 4 and the cassette 8 operate also
in a vertical direction (Z—-axis direction). Although it
is possible to monitor positional changes of the spindle
unit 4 and the cassette 8 by using images imaged from
obliquely above, the operation of the spindle unit 4 and
the cassette 8 can be monitored more accurately when the
spindle unit 4 and the cassette 8 are imaged from the
horizontal direction.

In addition, the present embodiment illustrates an
example 1in which the present invention is applied to a

dicing apparatus. However, the present invention can be
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applied also to laser processing apparatus and grinding
apparatus, and can be applied also to any apparatus as
long as the apparatus includes holding means for holding
a workpiece, action means for applying action to the
workpiece held by the holding means, and moving means for
moving the holding means and the action means relative to
each other.

The present invention is not limited to the details
of the above described preferred embodiment. The scope of
the invention is defined by the appended claims and all
changes and modifications as fall within the equivalence
of the scope of the claims are therefore to be embraced

by the invention.
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WHAT IS CLAIMED IS:

1. An apparatus comprising:

holding means for holding a workpiece;

action means for applying action to the workpiece
held by the holding means;

moving means for moving the holding means and the
action means relative to each other;

imaging means for imaging a region 1in which the
holding means is moved by operation of the moving means;

basic image storing means for storing a basic image
corresponding to proper operation of the holding means or
the action means; and

control means for comparing an image imaged by the
imaging means with the basic image stored by the basic
image storing means, and controlling the moving means or
the action means such that the two images coincide with
each other.

2. The apparatus according to claim 1, further
comprising:

display means,

wherein the control means makes the display means
make error display when the two images do not coincide
with each other even after the control means compares the
image 1imaged by the imaging means with the basic image

stored by the basic image storing means and controls the
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moving means or the action means such that the two images
coincide with each other.

3. The apparatus according to claim 1, wherein

the apparatus is one of a dicing apparatus, a laser

processing apparatus, and a grinding apparatus.
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