CONTROL METHOD FOR PROCESSI NG APPARATUS

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a control method
for a processing apparatus for processing a workpie ce.

Description of the Related Art

In dividing a workpiece such as a semicondu ctor
wafer and a package substrate into a plurality of ¢ hips,
a processing apparatus such as a cutting apparatus and a
laser processing apparatus is used. Known is such a
processing apparatus having a configuration for ima ging a
processed groove formed on the workpiece to obtain a
detected image and then inspecting any processing d efects
from this detected image (see Japanese Patent Laid- Open

No. 2001-298000, for example). In the processing

apparatus described in this publication, the proces sing
defects including chipping, meandering, and process ing
position shift are automatically inspected (kerf

inspection) according to the detected image of the

processed groove imaged by imaging means. As ther esult
of this inspection, any measures against the proces sing
defects are taken. For example, these measures inc lude
correction of the processing position, suspension o f the



processing, and alarming to an operator.

SUMVARY OF THE | NVENTI ON

The processed groove is inspected by settin g
various parameters including a light quantity of th e
imaging means on a setting screen of a touch panel and
then touching an OK button displayed on the touch p anel.

However, any optimum inspection conditions change

according to a surface condition of the workpiece, for
example. Accordingly, the parameters need to be

repeatedly set, so as to find out an optimum parame ter
for the inspection of the processed groove. As ar esult,
every time the parameters of the imaging means are

repeatedly input, the OK button is touched to perfo rm the
inspection of the processed groove. That is, the

operation of selecting the inspection conditions is

troublesome, and much time is required for the

optimization of the inspection conditions.

It is therefore an object of the present in vention
to provide a control method for a processing appara tus
which can facilitate the operation of selecting the
parameter for the inspection conditions.

In accordance with an aspect of the present

invention, there is provided a control method for a



processing apparatus including a chuck table for ho
a workpiece, a processing unit for forming a proces
groove on the workpiece held on the chuck table, im
means for detecting a target area of the workpiece
processed, and a touch panel for displaying an imag
detected by the imaging means, the touch panel bein
capable of receiving an input of a plurality of
parameters for various inspection conditions, the ¢
method including the steps of suspending a processi

operation of the processing unit during the formati

the processed groove and then imaging the processed

groove by using the imaging means to obtain the det
image; inspecting the condition of the processed gr
according to the detected image; inputting a select
of the parameters into an input area displayed on t
touch panel from an operator in adjusting the param
to optimize the inspection conditions; moving an in
cursor from the input area according to the input o
selected parameter; and executing the inspection of
processed groove by using the selected parameter in
the input area.

With this configuration, the following effe
be exhibited. When the parameter is input into the

area and the input cursor is moved from the input a
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the inspection for the processed groove is triggere
That is, the inspection for the processed groove is
automatically started without the need for instruct
from the operator. That is, it is unnecessary for
operator to instruct the inspection every time the
parameter is input. Accordingly, the operation of
selecting the parameter for the inspection conditio
be smoothly performed and the inspection conditions
be optimized in a short time.

Preferably, the plurality of parameters inc
light quantity. Preferably, the plurality of param
include an imaging position.

As described above, when the parameter is i
into the input area and the input cursor is moved f
the input area, the inspection for the processed gr
is triggered. Accordingly, the operation of select
parameter for the inspection conditions can be smoo
performed.

The above and other objects, features, and
advantages of the present invention and the manner
realizing them will become more apparent, and the
invention itself will best be understood from a stu
the following description and appended claims with

reference to the attached drawings showing a prefer
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embodiment of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG. 1 is a perspective view depicting an o utward
appearance of a cutting apparatus according to a

preferred embodiment of the present invention;

FIG. 2 is a perspective view depicting an i nternal
structure of the cutting apparatus depicted in FIG. 1;
FIG. 3 is an elevational view for illustrat ing the

inspection for a cut groove in the prior art as a
comparison;
FIG. 4 is a schematic sectional view of a t ouch

panel in this preferred embodiment;

FIG. 5 is a block diagram depicting the ins pection
operation according to this preferred embodiment; a nd

FIGS. 6A to 6D are elevational views of the touch
panel for illustrating the inspection operation for kerf
inspection.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT
There will now be described a cutting appar atus
according to a preferred embodiment of the present
invention with reference to the attached drawings. FIG. 1

IS a perspective view depicting an outward appearan ce of

5



the cutting apparatus according to this preferred
embodiment. FIG. 2 is a perspective view depicting
internal structure of the cutting apparatus depicte
FIG. 1. FIG. 3 is an elevational view for illustra
the inspection for a cut groove in the prior art as
comparison. In this preferred embodiment, the cutt
apparatus is illustrated as an example of the proce
apparatus according to the present invention. Howe
the processing apparatus according to the present
invention is not limited to such a cutting apparatu
provided that kerf inspection can be performed.
Referring to FIG. 1, the cutting apparatus
provided with a touch panel 75 for receiving an inp
operation by an operator. Various processing condi
are set on the touch panel 75. On the basis of the
processing conditions set on the touch panel 75, a
cutting blade 71 (see FIG. 2) and a workpiece W hel
chuck table 14 are relatively moved to thereby cut
workpiece W on the chuck table 14 along each divisi
line with the cutting blade 71. The front side of
workpiece W is partitioned by a plurality of divisi
lines to define a plurality of separate regions whe
plurality of devices are individually formed.

A dicing tape T is attached at its central
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to the back side of the workpiece W, and a ring fra
Is attached to a peripheral portion of the dicing t
Accordingly, the workpiece W is supported through t
dicing tape T to the ring frame F so as to be surro
by the ring frame F. The workpiece W thus supporte
through the dicing tape T to the ring frame Fis lo
to the cutting apparatus 1. The workpiece W may be
object that can be processed by the cutting apparat
For example, the workpiece W may be a semiconductor
or an optical device wafer on which devices are
previously formed. Further, the dicing tape T may
only a usual adhesive tape composed of a base sheet
an adhesive layer formed on the base sheet, but als
die attach film (DAF) tape composed of a base sheet
DAF attached to the base sheet.

The cutting apparatus 1 has a boxlike housi
for covering a processing space where cutting is
performed and a support bed 13 adjacent to the hous
and having a standby space and a cleaning space for
the support bed 13. The upper surface of the suppo
13 is cut at its central portion to form a rectangu
opening extending toward the inside of the housing
This rectangular opening is covered with a moving p

15 and a bellows-shaped waterproof cover 16, and th
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moving plate 15 is movable with the chuck table 14.
is provided below the waterproof cover 16 an X movi
mechanism (see FIG. 2) for moving the chuck table 1
an X direction depicted by an arrow X in FIG. 1. F
depicts a condition where the chuck table 14 has be
moved to the outside of the housing 10 and position
the standby space formed on the support bed 13.
The chuck table 14 has a holding surface 17
holding the workpiece W. The housing surface 17 is
of a porous ceramic material. The workpiece W is a
to be held on the housing surface 17 under suction
a vacuum applied to the holding surface 17. Four a
driven clamps 18 are provided at equal intervals ar
the chuck table 14, so as to hold the ring frame F
surrounding the workpiece W. The upper and lower s
of the ring frame F are adapted to be nipped by eac
clamp 18. A pair of centering guides 21 are provid
above the chuck table 14. The centering guides 21
in a Y direction depicted by an arrow Y in FIG. 1.
centering guides 21 are adapted to be moved toward
away from each other in the X direction, thereby
positioning the workpiece W in the X direction with
respect to the chuck table 14.

An elevator unit 22 for vertically movably
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a cassette (not depicted) is provided on the suppor
13 adjacent to the chuck table 14 on the front side
the Y direction. The elevator unit 22 has a stage
placing the cassette thereon. When the stage 23 is
vertically moved, the height of a desired one of th
workpieces W stored in the cassette placed on the s
23 is adjusted. That is, by raising or lowering th

23, the load/unload position of the cassette where
workpiece W is pulled out of the cassette before
processing and then loaded to the chuck table 14 or
workpiece W is unloaded from the chuck table 14 aft
processing and then pushed into the cassette. The
10 has a side surface 11, and a push-pull arm 24 is
provided on the side surface 11 of the housing 10.
push-pull arm 24 functions to push the workpiece W
the cassette or pull the workpiece W out of the cas
in the condition where the ring frame F is guided b
pair of centering guides 21. Further, a first arm

a second arm 41 are also provided on the side surfa
of the housing 10. The first arm 31 functions to t

the workpiece W from the chuck table 14 to a spinne
table 20 for use in cleaning the workpiece W after
processing. The second arm 41 functions to transfe

workpiece W from the spinner table 20 to the chuck
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14 after cleaning.

The push-pull arm 24 is driven by a horizon
moving mechanism 25 provided on the side surface 11
the housing 10. The horizontal moving mechanism 25
pair of parallel guide rails 26 provided on the sid
surface 11 of the housing 10 so as to extend in the
direction and a motor-driven slider 27 slidably mou
on the pair of guide rails 26. A nut portion (not
depicted) is formed on the back side (opposed to th
surface 11) of the slider 27, and a ball screw 28 i
threadedly engaged with this nut portion. A drive
29 is connected to one end of the ball screw 28. W
drive motor 29 is operated, the ball screw 28 is ro
to move the slider 27 along the pair of guide rails
Thus, the push-pull arm 24 performs a push-pull ope
S0 as to be moved along the pair of guide rails 26
Y direction.

The first arm 31 is driven by a horizontal
mechanism 32 provided on the side surface 11 of the
housing 10. Similarly, the second arm 41 is driven
horizontal moving mechanism 42 provided on the side
surface 11 of the housing 10. The horizontal movin
mechanism 32 for driving the first arm 31 has a pai

parallel guide rails 33 provided on the side surfac
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of the housing 10 so as to extend in the Y directio

a motor-driven slider 34 slidably mounted on the pa
guide rails 33. Similarly, the horizontal moving
mechanism 42 for driving the second arm 41 has a pa
parallel guide rails 43 provided on the side surfac
of the housing 10 so as to extend in the Y directio

a motor-driven slider 44 slidably mounted on the pa
guide rails 43. A nut portion (not depicted) is fo

the back side (opposed to the side surface 11) of t
slider 34, and a ball screw 35 is threadedly engage
this nut portion. Similarly, a nut portion (not de

is formed on the back side (opposed to the side sur
11) of the slider 44, and a ball screw 45 is thread
engaged with this nut portion. A drive motor 36 is
connected to one end of the ball screw 35. Similar
drive motor 46 is connected to one end of the ball
45. When the drive motor 36 is operated, the ball
35 is rotated to move the slider 34 along the pair
guide rails 33. Thus, the first arm 31 can be move
the pair of guide rails 33 in the Y direction. Sim
when the drive motor 46 is operated, the ball screw
rotated to move the slider 44 along the pair of gui
rails 43. Thus, the second arm 41 can be moved alo

pair of guide rails 43 in the Y direction.
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As depicted in FIG. 2, reference numeral 19
a base provided in the housing 10 and the support b
(see FIG. 1). The X moving mechanism 50 for moving
chuck table 14 in the X direction is provided on th
19. The X moving mechanism 50 has a pair of parall
guide rails 51 provided on the base 19 so as to ext
the X direction and a motor-driven X table 52 slida
mounted on the pair of guide rails 51. A nut porti
depicted) is formed on the back side (lower surface
the X table 52, and a ball screw 53 is threadedly e
with this nut portion. A drive motor 54 is connect
one end of the ball screw 53. When the drive motor
operated, the ball screw 53 is rotated to move the
table 52 along the pair of guide rails 51. The chu
table 14 is fixed to the upper surface of the X tab
Accordingly, the chuck table 14 can be moved along
pair of guide rails 51 in the X direction.

A double column type support frame 20 is pr
on the upper surface of the base 19 so as to stradd
path of movement of the chuck table 14. There are
provided on the support frame 20 a pair of Y moving
mechanisms 60 for moving a pair of cutting units
(processing units) 70 in the Y direction, respectiv

and a pair of Z moving mechanisms 65 for moving the
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of cutting units 70 in the Z direction depicted by
arrow Z in FIG. 2, respectively. Each Y moving mec
60 has a pair of parallel guide rails 61 provided o
front surface of the support frame 20 so as to exte
the Y direction and a Y table 62 slidably mounted o
pair of guide rails 61. Similarly, each Z moving
mechanism 65 has a pair of parallel guide rails 66
provided on the Y table 62 so as to extend in the Z
direction and a Z table 67 slidably mounted on the
of guide rails 66.

The cutting unit 70 for forming a cut groov
on the workpiece W is provided at the lower end of
table 67. A nut portion (not depicted) is formed o
back side of each Y table 62, and a nut portion (no
depicted) is also formed on the back side of each Z
67. A ball screw 63 is threadedly engaged with the
portion of each Y table 62, and a ball screw 68 is
threadedly engaged with the nut portion of each Z t
67. A drive motor 64 is connected to one end of th
screw 63 for each Y table 62, and a drive motor 69
connected to one end of the ball screw 68 for each
table 67. Accordingly, by operating the drive moto
rotate the ball screw 63, each cutting unit 70 can

moved along the guide rails 61 in the Y direction.
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Further, by operating the drive motor 69 to rotate
ball screw 68, each cutting unit 70 can be moved al
the guide rails 66 in the Z direction.

Each cutting unit 70 includes a spindle cas
spindle rotatably supported to the spindle case, an
cutting blade 71 mounted on the front end of the sp
The cutting blade 71 functions to cut the workpiece

held on the chuck table 14. The cutting blade 71 i

disk-shaped member formed by binding diamond abrasi

grains with a bond. Further, imaging means 73 for
detecting a target area of the workpiece W to be
processed is provided on the spindle case of each ¢
unit 70. Referring back to FIG. 1, the housing 10
front surface 12, and the touch panel 75 for displa
various kinds of information is provided on the fro
surface 12 of the housing 10. Displayed on the tou
panel 75 are an image of a cut groove detected by t
imaging means 73 and the items of various inspectio
conditions for the cut groove.

As depicted in FIG. 3, reference numeral 10
denotes a conventional touch panel for use in a cut
apparatus. The touch panel 101 has an inspection s
100 for displaying a detected image 82 of a cut gro

Further, an input area 102 for various inspection
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conditions is provided on the inspection screen 100
which a parameter including a light quantity of the
imaging means 72 (see FIG. 2) is input in the input
102. Further, this parameter input is reflected in
cutting apparatus by the touch of an operator’s fin
an ENTER button 103 provided on the inspection scre
Further, when an OK button 104 provided on the insp
screen 100 is touched by the finger, the cut groove
formed on the workpiece W is imaged by the imaging
73, and various processing defects such as chipping
meandering, and position shift are inspected for th
groove 83. In performing the inspection for the cu
groove 83 (kerf inspection), various adjustment ite
the parameter must be considered. In particular, t
parameter including a light quantity and an imaging
position must be finely adjusted according to the s
condition of the workpiece W or a test element grou
(TEG).

Accordingly, every time the parameter is ch
the input area 102, the inspection conditions must
by touching the ENTER button 103, and the kerf insp
must be executed by touching the OK button 104. As
described above, many adjustment items for the para

must be considered in performing the kerf inspectio
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the change of the parameter is repeated to thereby
out any optimum inspection conditions, so that much
is required for the optimization of the inspection
conditions. Further, every time the parameter is c
the inspection conditions must be set, so that quic
response to such a change in the inspection conditi
cannot be supported on the computer side in the cut

apparatus. Further, since the operator must touch

ENTER button 103 and the OK button 104, the operati

selecting the inspection conditions is troublesome
the kerf inspection cannot be smoothly performed.
To the contrary, this preferred embodiment
improved in that after inputting the parameter in t
input area, an input cursor is moved from the input
and at the same time the kerf inspection is execute
With this configuration, the kerf inspection can be
simulated before setting the inspection conditions,
the optimum inspection conditions can be found out
short time by repeating this simulation of the kerf
inspection. Further, in this simulation, it is
unnecessary to set the inspection conditions. Acco
frequent changes of the inspection conditions are a
on the computer side, and the kerf inspection can b

smoothly performed without the need for setting of
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inspection conditions, thereby reducing the work lo
the operator.

There will now be described the control
configuration of the inspection operation in this
preferred embodiment with reference to FIGS. 4 and
4 is a schematic sectional view of the touch panel
this preferred embodiment, and FIG. 5 is a block di
depicting the inspection operation according to thi
preferred embodiment.

As depicted in FIG. 4, the touch panel 75 i
called capacitive touch panel, which includes a liq
crystal panel 76, a glass substrate 77 formed on th
liquid crystal panel 76, a transparent electrode fi
formed on the glass substrate 77, and a protective
79 formed on the transparent electrode film 78. Th
liquid crystal panel 76 has a setting screen, and v
kinds of information can be input in the setting sc
by touching the upper surface of the touch panel 75
an operator’s finger. In this case, electrodes (no
depicted) are provided at the four corners of the g
substrate 77, and a voltage is applied to each elec
to previously generate a uniform electric field ove
touch panel 75. When the upper surface of the touc

75 is touched by the finger, an electrostatic capac
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is changed at the touch position to thereby detect
coordinates of the touch position.

As depicted in FIG. 5, the touch panel 75 h
inspection screen 81 for receiving an input of a
parameter for inspection conditions. A detected im
of a cut groove 83 is displayed on the inspection s
81, and an input area 84 for inputting the paramete
the inspection conditions is provided adjacent to t
detected image 82. The detected image 82 includes
actual image of the cut groove 83 formed on the wor
W and also includes a result display area 85 for
displaying the inspection result including the widt
the cut groove 83 and the chipping size on the cut
83. The parameter for the inspection conditions in

a light quantity and imaging position of the imagin

means 73, for example. Further, an ENTER button 86

setting the parameter for the inspection conditions
displayed on the inspection screen 81.

Connected to the touch panel 75 is control
for controlling the inspection operation for kerf
inspection according to the panel operation by the
operator. The control means 90 includes a cursor
detecting section 91 for detecting the movement of

input cursor 87 and an image control section 92 for
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controlling an image driver 95 for the imaging mean
(see FIG. 2) and a shatft driver 96 for the X moving
mechanism 50 (see FIG. 2). The control means 90 fu

includes a display control section 93 for displayin

detected image 82 obtained by the imaging means 73

touch panel 75 and an inspecting section 94 for
performing the kerf inspection according to the det
image 82 displayed on the touch panel 75.

The cursor detecting section 91 detects the
cursor 87 moving from the input area 84. The input
87 is configured by a rectangular outline formed al
the periphery of the input area 84. The input curs
is displayed so as to be superimposed on the periph
the input area 84. When the input cursor 87 is ope
by the operator’s finger so as to be put on the inp
area 84 displayed on the touch panel 75, an input o
parameter into the input area 84 is allowed. After
inputting the parameter into the input area 84, the
cursor 87 is moved by the operator’s finger from th
input area 84. At this time, the movement of the i
cursor 87 is detected by the cursor detecting secti
and a signal indicating this movement of the input
87 is output from the cursor detecting section 91 t

image control section 92.
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When the image control section 92 receives
signal indicating the movement of the input cursor
a trigger, the image control section 92 controls th
imaging means 73 to image the cut groove 83 accordi
the parameter input in the input area 84. For exam
when a light quantity is input in the input area 84
adjustment command for the light quantity is output
the image control section 92 to the image driver 95
Further, when an imaging position is input in the i
area 84, a movement command for the imaging positio
output from the image control section 92 to the sha
driver 96. Then, the image driver 95 adjusts the |
quantity of the imaging means 73 according to this
adjustment command, and the shaft driver 96 drives
moving mechanism 50 according to this movement comm
thereby relatively move the imaging means 73 and th
chuck table 14 in the X direction, thus changing th
imaging position.

After completing the adjustment of the ligh
quantity of the imaging means 73 and the movement o
chuck table 14, a completion signal is sent from th
image driver 95 and the shaft driver 96 to the imag
control section 92. After the completion signal is

received by the image control section 92, the image
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control section 92 controls the image driver 95 and
operates the imaging means 73 to image the cut groo
formed on the workpiece W. Accordingly, the cut gr
formed on the workpiece W is imaged according to th
parameter input in the input area 84 displayed on t
inspection screen 81, that is, with the light quant
suitable for the surface condition of the workpiece
at the imaging position where a TEG is taken into
consideration. After the cut groove 83 is imaged b
imaging means 73, image data is output from the ima
means 73 to the display control section 93.

The display control section 93 forms the de
image 82 from the image data input from the imaging
73 and then displays the detected image 82 on the
inspection screen 81 of the touch panel 75. The
inspecting section 94 performs various kinds of ima
processing to the detected image 82, thereby perfor
the kerf inspection on the width of the cut groove
the chipping size of the cut groove 83, etc. The r
of this kerf inspection is output from the inspecti
section 94 to the display control section 93, and t
result display area 85 depicting the result of the
inspection is displayed on the detected image 82 by

display control section 93. With this configuratio
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kerf inspection can be performed by operating the i
means 73 to image the cut groove 83 after suspendin
cutting operation of cutting the workpiece W to for
cut groove 83 by using the cutting unit 70.

All of the cursor detecting section 91, the
control section 92, the display control section 93,
the inspecting section 94 of the control means 90 a
configured by a processor, storage media, etc., for
execution of various kinds of computation. Example
the storage media include a read only memory (ROM),
random access memory (RAM), and a hard disk drive (
One or more of these storage media is selected acco
to uses. The storage media previously stores a pro
for image control, a program for display control, a
various parameters for inspection conditions. Furt
the control means 90 may be dedicated to the touch
75 separately from the control of the cutting appar
as a whole.

Further, the kerf inspection to be triggere
cursor movement is a simulation before fixing of th
inspection conditions. That is, until the ENTER bu
is touched by the finger, the inspection conditions
not fixed. More specifically, at the time the inpu

cursor 87 is moved from the input area 84, the para
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input in the input area 84 is temporarily stored in
RAM. Then, the kerf inspection is simulated by usi
parameter read from the RAM. Accordingly, even whe
parameter is frequently changed to repeat the kerf
inspection, the parameter changed can be quickly wr
to the RAM.
The inspection operation for the kerf inspe
will now be described with reference to FIGS. 6A to
FIGS. 6A and 6B depict the inspection operation for
kerf inspection in the prior art as a comparison, a
FIGS. 6C and 6D depict the inspection operation for
kerf inspection according to this preferred embodim
The comparison depicted in FIGS. 6A and 6B depicts
inspection operation for general kerf inspection.
the reference numerals depicted in FIG. 5 are used
FIGS. 6C and 6D for the convenience of illustration
As depicted in FIG. 6A, the parameter for t
inspection conditions is input in the input area 10
the inspection screen 100, and the ENTER button 103
touched by the finger to thereby fix (set) the insp
conditions. At this time, the parameter input in t
input area 102 is written into the HDD by the touch
the ENTER button 103. Thereafter, as depicted in F

the OK button 104 is touched by the finger to there
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read the parameter from the HDD and then perform th
imaging of the cut groove 83 according to the inspe
conditions fixed above. At this time, the detected
82 is displayed on the inspection screen 100 to per
the kerf inspection. In the case that the kerf ins
is repeated, the inspection conditions must be set
time the parameter is changed.

In this manner, a three-step operation incl
the input into the input area 102 by the operator,
touch of the ENTER button 103, and the touch of the
button 104 is required in performing the kerf inspe
in the prior art. Accordingly, the above three-ste
operation must be repeated to find out any optimum
inspection conditions, resulting in troublesome wor
the operator. Further, while the parameter is writ
into the HDD provided in the cutting apparatus, the
required for writing into the HDD is longer than th
required for writing into the RAM. Accordingly, wr
into the HDD is not suitable for the operation of
changing the parameter for the inspection condition
repeating the kerf inspection.

To the contrary, as depicted in FIG. 6C, th
parameter for the inspection conditions is input in

input area 84 of the inspection screen 81, and the

24

e
ction
image
form

pection

every

uding
the
OK

ction

k for

ten
time
e time

iting

s and

the

input



cursor 87 is then moved from the input area 84 to
temporarily decide the inspection conditions accord
this preferred embodiment. At this time, the movem
the input cursor 87 is detected by the cursor detec
section 91, and the parameter input in the input ar
is written into the RAM simultaneously with this
detection. Thereafter, as depicted in FIG. 6D, the
parameter is read from the RAM to perform the imagi
the cut groove 83 according to the temporary inspec
conditions by the image control section 92. The de
image 82 is displayed on the inspection screen 81 b
display control section 93, and the kerf inspection
the cut groove 83 displayed on the detected image 8
performed by the inspecting section 94. Even when
kerf inspection is repeated, it is unnecessary to f
inspection conditions every time the parameter is c
In this manner, a two-step operation includ
input into the input area 84 by the operator and th
movement of the input cursor 87 from the input area
performed in performing the kerf inspection accordi
this preferred embodiment. Accordingly, in finding
any optimum inspection conditions, a work load on t
operator can be reduced as compared with the prior

operation depicted in FIGS. 6A and 6B. Further, si
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parameter is written into the RAM provided in the ¢
apparatus, the kerf inspection can be repeated by
frequently writing the parameter into the RAM to th
change the parameter. After finding out the optimu
inspection conditions, the ENTER button 86 is touch
the finger to thereby fix the kerf inspection condi
That is, by repeating the kerf inspection to finely
adjust the parameter for the inspection conditions,
optimum inspection conditions can be found out.

In the kerf inspection according to this pr
embodiment, the operation of the operator and the
operation of the shaft are monitored, and the kerf
inspection is performed in the condition where the
inspection conditions are not fixed after changing
parameter. Accordingly, the load of computing and
time for computing tend to increase. In particular
a plurality of parameters are continuously changed,
plurality of times of kerf inspection are required.
However, the kerf inspection in this preferred embo
is performed in the condition where the cutting app
1 (see FIG. 1) is stopped in operation (the cutting
operation is suspended), that is, the processor is
low load. Accordingly, other operations are not af

during the kerf inspection. That is, the kerf insp
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can be performed by effectively using the resources
the suspended condition of the cutting apparatus 1.

As described above, the cutting apparatus 1
according to this preferred embodiment can exhibit
following effects. When the parameter is input int
input area 84 and the input cursor 87 is moved from
input area 84, the kerf inspection for the cut groo
is triggered. That is, the kerf inspection for the
groove 83 is automatically started without the need
instruction from the operator. That is, it is unne
for the operator to instruct the kerf inspection ev
time the parameter is input. Accordingly, the oper
of selecting the parameter for the inspection condi
can be smoothly performed and the inspection condit
can be optimized in a short time.

While the touch panel 75 in this preferred
embodiment is a capacitive (surface type capacitive
touch panel, the configuration of the touch panel i
present invention is not limited, but various types
touch panels capable of displaying an operation scr
for the cutting unit may be used. Examples of the
panel usable in the present invention include a res
touch panel, projection type capacitive touch panel

ultrasonic surface acoustic wave type touch panel,
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optical touch panel, and electromagnetic induction type
touch panel.
While a cutting apparatus for cutting a wor kpiece

is used as a processing apparatus in this preferred

embodiment, the configuration of the processing app aratus
in the present invention is not limited, but the pr esent
invention is also applicable to any other processin g
apparatuses capable of performing the kerf inspecti on.

For example, the processing apparatus usable in the
present invention may be a cutting apparatus, laser
processing apparatus, edge trimming apparatus, and
cluster apparatus including these apparatuses.
Accordingly, while a cutting unit is used a sa
processing unit in this preferred embodiment, the
configuration of the processing unit in the present
invention is not limited, but various kinds of proc essing

units capable of forming a processed groove on a

workpiece held on a chuck table may be used. For e xample,
a laser processing unit may be used in a laser proc essing
apparatus.

Further, examples of the workpiece usable i n the

present invention include a semiconductor substrate ,
inorganic material substrate, and package substrate . The

semiconductor substrate may be formed of silicon, g allium
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arsenide, gallium nitride, or silicon carbide, for
example. The inorganic material substrate may be f
of sapphire, ceramic, or glass, for example. Devic

be previously formed on the semiconductor substrate
the inorganic material substrate or no devices may
previously formed on these substrates. Further, th
package substrate may be various types of package
substrates for a chip size package (CSP), a wafer |
chip size package (WLCSP), a system in package (SIP
a fan out wafer level package (FOWLP). The package
substrate may be previously formed with a shield ag
electro magnetic interference (EMI). Further, the
workpiece may be a lithium tantalate substrate, lit
niobate substrate, raw ceramic substrate, or
piezoelectric substrate. Devices may be previously

on these substrates or no devices may be previously
formed on these substrates.

Further, the above preferred embodiment and
modifications may be combined generally or partiall
perform other preferred embodiments.

Further, the present invention is not limit
the above preferred embodiment and modifications
mentioned above, but various modifications, replace

and changes may be made within the scope of the pre
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invention. Further, if the technical idea of the p
invention can be realized by any other methods usin
technical progress or derivative techniques, the pr
invention may be embodied by using these methods.
Accordingly, the present invention claimed herein i
intended to cover all embodiments that may fall wit
the scope of the present invention.

Further, while the present invention is app
the kerf inspection for a workpiece in the above
preferred embodiment, the present invention is also
applicable to the inspection of any processing mark
formed on a workpiece.

As described above, the present invention h
effect that the operation of selecting the paramete
the inspection conditions can be easily performed.
particular, the present invention is useful as a
processing apparatus for performing the kerf inspec
of a processed groove formed on a semiconductor waf

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

by the invention.
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WHAT IS CLAIMED IS:

1. A control method for a processing apparatus
including a chuck table for holding a workpiece, a
processing unit for forming a processed groove on the
workpiece held on the chuck table, imaging means for
detecting a target area of the workpiece to be processed,
and a touch panel for displaying an image detected by the
imaging means, the touch panel being capable of receiving
an input of a plurality of parameters for various
inspection conditions, the control method comprising the
steps of:

suspending a processing operation of the processing
unit during the formation of the processed groove and
then imaging the processed groove by using the imaging
means to obtain the detected image;

displaying the detected image of the groove on the
touch panel;

inspecting, by a control means, the condition of
the processed groove according to the detected image;

displaying on the touch panel at least one
inspection condition item related to the formed groove;

receiving, by the control means, input of a
selected one of the parameters into an input area of the

touch panel from an operator for adjusting the parameters
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to optimize the inspection conditions;

detecting, by the control means, movement of an
input cursor from the input area;

in response to detecting movement of the input
cursor away from the input area, re-imaging the processed
groove by using the imaging means to obtain a detected
re-image using the selected parameter input in the input
area; and

displaying the detected re-image of the groove on
the touch panel.

2. The control method for a processing apparatus
according to claim 1, wherein the plurality of parameters
include a light quantity.

3. The control method for a processing apparatus
according to claim 1, wherein the plurality of parameters
include an imaging position.

4. The control method for a processing apparatus
according to claim 1, wherein the workpiece is an optical
device wafer.

5. The control method for a processing apparatus
according to claim 1, wherein the workpiece is a
semiconductor wafer.

6. The control method for a processing apparatus

according to claim 5, wherein the inspecting the
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condition of the processed groove according to the
detected image comprises detecting chipping during the
formation of the groove and/or meandering of the formed
groove.

7. The control method for a processing apparatus
according to claim 1, wherein the processing unit is a
cutting apparatus.

8. The control method for a processing apparatus
according to claim 1, wherein in response to detecting
movement of the input cursor away from the input area,
the re-imaging of the processed groove is automatically
started.

9. The control method for a processing apparatus
according to claim 1, further comprising;

inspecting, by the control means, the condition of
the processed groove according to the re-image of the
groove; and

displaying on the touch panel at least one
inspection condition item related to the formed groove
based on the re-image of the groove.

10. A semiconductor processing system comprising:

a chuck table for holding and positioning a
semiconductor wafer;

a cutting blade for cutting a groove in the
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semiconductor wafer;

an imaging means configured to image the groove cut
in the semiconductor wafer and to output associated image
data;

image driver configured to adjust a light quantity
of the imaging means according to an adjustment command
to adjust a light quantity parameter;

positioning driver configured to move the chuck
table and the imaging means relative to each other
according to a movement command to change an imaging
position of the wafer based on a positioning parameter;

a touch panel having a display area and an input
area, wherein the input area is configured to receive a
light quantity parameter and a positioning parameter;

control means comprising:

an image control section configured to cause the
image means to image the groove based on the light
quantity parameter and the positioning parameter;

a display control section configured to receive the
image data from the imaging means and form a detected
image of the groove from the image data, the display
control section further causing the detected image of the
groove to be displayed on the touch panel;

an inspecting section configured to perform image
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processing on the detected image including performing
kerf inspection for the groove and to generate at least
one result based on the kerf inspection wherein the at
least one result is output from the inspecting section to
the display control section, and the at least one result
is displayed on the touch panel by the display control
section; and

a cursor detecting section for detecting the
movement of an input cursor away from the input area of
the touch panel wherein the cursor detecting section
outputs a cursor movement signal to the image control
section when the cursor detecting section detects the
movement of the input cursor away from the input area of
the touch panel;

wherein when the image control section receives the
cursor movement signal indicating the movement of the
input cursor, the cursor movement signal triggers the
image control section to cause the imaging means to re-
image the groove according to the parameters input in the
input area of the touch panel including adjusting the
light quantity if the light quantity parameter was
changed via input into the input area of the touch panel
and/or adjusting the relative positive of the chuck table

and the imaging means if the positioning parameter was
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changed via input into the input area of the touch panel;

wherein the display control section receives the
image data from the imaging means and forms a detected
re-image of the groove from the image data, the display
control section further causing the detected re-image of
the groove to be displayed on the touch panel.

11. The semiconductor processing system of claim
10 wherein the inspecting section performs image
processing on the detected re-image including performing
kerf inspection for the groove and to generate at least
one result based on the kerf inspection wherein the at
least one result is output from the inspecting section to
the display control section, and the at least one result
is displayed on the touch panel by the display control
section.

12. The semiconductor processing system of claim
11 wherein the kerf inspection for the groove includes
determining a width of the groove and determining a
chipping size for the groove.

13. The semiconductor processing system of claim
10 wherein the kerf inspection for the groove includes
determining a width of the groove and determining a
chipping size for the groove.

14. The semiconductor processing system of claim
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10 wherein the image control section causes the imaging
means to re-image the groove according to the parameters
input in the input area of the touch panel without the
detection of a selection of an ENTER button.

15. The semiconductor processing system of claim
10 further comprising RAM and wherein light quantity
parameter and/or positioning parameter input via the
input area of the touch panel is stored in RAM and,

wherein image control section causes the imaging
means to re-image the groove according to the parameters
input in the input area of the touch panel and stored in
RAM.

16. The semiconductor processing system of claim
15 wherein the wherein image control section causes the
imaging means to re-image the groove according to the
parameters input in the input area of the touch panel and
stored in RAM without the parameters input in the input
area being stored in a hard disk drive prior to the re-
image of the groove.

17. The semiconductor processing system of claim
16 further comprising a hard disk drive and wherein the
touch panel comprises an ENTER button, and wherein light
quantity parameter and/or positioning parameter input via

the input area of the touch panel is stored in the hard
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disk drive upon the detection of the selection of the

ENTER button.
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