PROCESSI NG APPARATUS

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to a processing
apparatus such as a cutting apparatus for performng
cutting processing or a |aser processing apparatus for
performng |aser processing for a workpiece such as a
sem conduct or wafer.

Description of the Related Art

In a sem conductor device fabrication process, a
plurality of regions are partitioned by scheduled
division lines arrayed in a lattice pattern on the
surface of a sem conductor wafer of a substantially disk
shape, and devices such as ICs or LSIs are fornmed in the
partitioned regions. Then, the sem conductor wafer is
di vided along the scheduled division lines to fabricate
t he i ndividual sem conductor devices.

A nethod of dividing a wafer such as a
sem conductor wafer along scheduled division lines is
normal ly perfornmed by a cutting apparatus called dicer.
The cutting apparatus includes a chuck table for hol ding
a workpiece such as a wafer, cutting nmeans for cutting
the workpi ece held on the chuck table, cassette receiving

nmeans for receiving a cassette placed thereon and having



a plurality of workpieces accommbdat ed therein, unloading
and | oading neans for unloading and |oading a workpiece
from and into the cassette placed on the cassette
recei ving neans, t enporary recei ving nmeans for
tenporarily receiving the workpiece unloaded by the
unl oading and Iloading means and placed thereon, and
wor kpi ece transport neans for transporting the workpiece
tenporarily placed on the tenporary receiving nmeans to
the chuck table. The cutting apparatus configured in this
manner divides a wafer held on the chuck table into
i ndi vidual devices by cutting the wafer along schedul ed
division lines by the cutting neans (refer to, for
exanpl e, Japanese Patent Lai d-Open No. 2002-66865).
Meanwhil e, as another nethod of dividing a wafer
such as a sem conductor wafer along scheduled division
lines, a technology for perform ng ablation processing by
irradiating a pulse |aser beam of a wavel ength having an
absorbency to the wafer along scheduled division lines to
form | aser processed grooves serving as fracture starting
points and applying external force along the schedul ed
division lines along which the |aser processed grooves
serving as the fracture starting points are fornmed to cut
the wafer has been put into practical use (refer to, for
exanpl e, Japanese Patent Laid-Qpen No. 2004-322168). Also

a technology for performng ablation processing for a



waf er along scheduled division lines to fully cut the
wafer along the scheduled division Ilines has been
proposed.

A laser processing apparatus for formng |Iaser
processed grooves along scheduled division lines on a
waf er such as a sem conductor wafer as described above
includes a chuck table for holding a workpiece, |aser
beam irradiation neans for irradiating a pulse | aser beam
on the workpiece held on the chuck table, cassette
receiving nmeans for receiving a cassette placed thereon
and having a plurality of workpi eces accommobdat ed therein,
unl oadi ng and | oading neans for unloading and |oading a
wor kpi ece from and into the cassette placed on the
cassette receiving neans, tenporary receiving neans for
tenporarily receiving the workpiece wunloaded by the
unl oading and Iloading means and placed thereon, and
wor kpi ece transport neans for transporting the workpiece
tenporarily placed on the tenporary receiving nmeans to
the chuck table. The |aser processing apparatus
configured in this manner forns |aser processed grooves
on a wafer held on the chuck table by irradiating a |aser
beam along the scheduled division lines on the wafer
(refer to, for exanple, Japanese Patent Laid-Qpen No.

2004- 322168) .



SUMVARY OF THE | NVENTI ON

Wien a cutting groove or a |aser processed groove
is to be formed on a wafer by the cutting apparatus or
the laser processing apparatus described above, the
formation is perfornmed in a state in which a wafer is
stuck at the rear face thereof to the front face of a
di cing tape whose outer peripheral portion is nounted so
as to cover an inner side opening portion of an annular
frame. Accordingly, the wafer is accommopdated as a wafer
unit supported on an annular frame with a dicing tape
i nterposed therebetween in a cassette. Thus, when the
waf er after processing is perfornmed is accommobdated from
the tenporary receiving neans into the cassette placed on
the cassette receiving neans, an inmage of the wafer,
whi ch noves under the guidance of a pair of supporting
rails which configure the tenporary receiving nmeans, is
pi cked up by inmage pickup neans to verify the processed
state of the wafer.

However, the annular frame which supports a wafer
through the dicing tape and the pair of supporting rails
whi ch configure the tenporary receiving neans have a gap
of approximately 1 mmto 2 nmtherebetween. Consequently,
when the annular franme is noved toward the cassette
pl aced on the cassette receiving neans, the cassette is

rocked. Therefore, there is a problemthat an appropriate



I mage cannot be acquired.

Accordingly, it is an object of the present
invention to provide a processing apparatus which can
nove a workpiece snmoothly along a support rail which
configures tenporary receiving neans wthout causing
rocki ng nmovenent of the workpiece.

In accordance wth an aspect of +the present
invention, there is provided a processing apparatus,
including a chuck table configured to hold a workpiece
t hereon, processing neans for processing the workpiece
held on the chuck table, cassette receiving neans for
receiving a cassette placed thereon and having a
plurality of workpieces accomopdated therein, unloading
and | oading neans for wunloading and |oading a workpiece
fromand to the cassette placed on the cassette receiving
neans, tenporary recei ving means for tenporarily
recei ving thereon the workpi ece unl oaded by the unl oadi ng
and |oading neans, wor kpi ece  transport nmeans for
transporting the workpiece tenporarily placed on the
tenporary receiving neans to the chuck table, and a
controller. The tenporary receiving neans includes a
first support rail having a first bottomwall and a first
side wall for guiding a workpiece for sliding novenent in
unl oadi ng and | oading directions of the workpiece by the

unl oading and |oading neans, a second support rai



di sposed in an opposing relationship to the first support

rail and having a second bottom wall and a second side

wall for guiding a workpiece for sliding novenent,
support rail actuation neans for actuating the first
support rail and the second support rail in directions in

which the first support rail and the second support rai
approach each other and are spaced away from each other
and |oad detection means for detecting a load on the
support rail actuation neans. The controller is operable
to receive, as an input thereto, a load signal from the
| oad detection mneans when the support rail actuation
means is actuated to nove the first support rail and the
second support rail so as to approach each other thereby
to sandwi ch a workpi ece between the first side wall and
the second side wall and actuate, when a |oad value from
the load detection neans reaches a given value, the
support rail actuation neans so as to nove the first
support rail and the second support rail in the
directions in which the first support rail and the second
support rail are spaced away from each other by a given
amount .

Preferably, the workpiece is a wafer having a
surface having a plurality of regions partitioned by a
plurality of scheduled division lines and devices forned

in the regions, and the wafer is stuck to a surface of a



dicing tape having an outer peripheral portion nounted
such that a rear face thereof covers an inner side
openi ng portion of an annul ar frane.

Preferably, inmage pickup nmeans for picking up an
i mge of the workpiece tenporarily placed on the first
support rail and the second support rail is disposed on
an upper side of the tenporary receiving neans, and the
i mage pickup nmeans picks up an inage of a processed state
of the workpiece which noves along the first support rail
and the second support rail when the processed workpiece
is to be accompdated into the cassette placed on the
cassette receiving neans by the unloading and | oading
nmeans.

Wth the processing apparatus of the present
i nvention, when a workpiece transported to the first
support rail and the second support rail which configure
the tenporary receiving neans is to be noved toward a
cassette placed on the cassette receiving neans, the
support rail actuation neans is actuated to nove the
first support rail and the second support rail toward
each other to sandwi ch the workpiece by and between the
first side wall and the second side wall, whereupon, a
| oad signal from the |oad detection neans is inputted to
the controller. If the |oad value fromthe |oad detection

neans reaches the given value, then the support rai



actuation nmeans is actuated to actuate the first support
rail and the second support rail to nove in the
directions in which they are spaced way from each other
by the given anount. Therefore, a very snmall gap of such
a degree that no play appears between the first side wall
of the first support rail and the second side wall of the
second support rail and the workpiece 1is generated
between the first side wall and the second side wall and
the workpi ece. Accordingly, the workpiece supported on
the first support rail and the second support rail can
nove snoothly w thout naking a rocking notion under the
gui dance of the first side wall of the first support rail
and the second side wall of the second support rail.
Therefore, when a workpiece is to be inserted from the
tenporary receiving nmeans into a cassette placed on the
cassette receiving nmeans, an inmage of a processed state
of cutting grooves, |aser processed grooves and so forth
formed by processing on the workpiece can be picked up
appropriately.

The above and other obj ect s, features and
advantages of the present invention and the nanner of
realizing them wll becone nore apparent, and the
invention itself wll best be understood from a study of
the followng description and appended <clains wth

reference to the attached drawi ngs showing a preferred



enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a perspective view of a cutting apparatus
according to an enbodi nent of the present invention;

FIG 2A is a perspective view of a sem conductor
wafer which 1is processed by the cutting apparatus
depicted in FIG 1;

FIG 2B is a perspective view depicting a wafer
unit wherein the sem conductor wafer is supported on an
annul ar frame with a dicing tape interposed therebetween;

FIG 3 is a perspective view illustrating a
rel ati onship anmong tenporary receiving neans, unloading
and | oadi ng neans, and inage pickup nmeans provided in the
cutting apparatus depicted in FIG 1;

FIG 4 is a top plan view of the tenporary
receiving nmeans provided in the cutting apparatus
depicted in FIG 1;

FIG 5 is a block diagram of a controller provided
in the cutting apparatus depicted in FIG 1; and

FIG 6 is a flow chart illustrating a procedure of
a processed state detection process carried out by the

controller depicted in FIG 5.



DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

In the following, a preferred enbodinent of a
processi ng apparatus configured in accordance with the
present invention is described in detail with reference
to the acconpanying draw ngs. FI G 1 depicts a
perspective view of a cutting apparatus 1 according to an
enbodi nrent of the present invention. The cutting
apparatus 1 according to the present enbodi ment includes
an apparatus housing 2 of a parallelepiped shape. In the
apparatus housing 2, a chuck table 3 as a chuck table for
holding a wafer unit hereinafter described is disposed
for novenent in a processing feeding direction which is a
direction indicated by an arrow mark X (X-axis direction).
The chuck table 3 includes a table main body 31 and an
absorption chuck 32 disposed on the table main body 31.
The chuck table 3 sucks and holds a workpiece of a wafer
unit hereinafter described to and on a holding face which
is an upper face of the absorption chuck 32 by rendering
suction neans not depicted operative. Further, the chuck
table 3 is configured for rotation by a rotation
nmechani sm not depi ct ed. It is to be noted that, on the
chuck table 3, a clanp nechanism 33 for fixing an annul ar
frame of a wafer unit hereinafter described is di sposed.

The cutting apparatus 1 in the present enbodi nent

includes a spindle unit 4 as cutting neans for performng

10



cutting processing of a workpiece. The spindle unit 4
i ncludes a spindle housing 41 nounted on a novabl e base
not depicted and noved and adjusted in a direction (Y-
axis direction) indicated by an arrow mark Y which is an
indexing direction and a direction (Z-axis direction)
i ndicated by an arrow mark Z which is a cutting direction,
a rotary spindle 42 supported for rotation on the spindle
housing 41, and a cutting blade 43 nounted at a front end
portion of the rotary spindle 42. The cutting blade 43 is
confi gured, in t he pr esent enbodi nent , from an
el ectrof ormed blade fornmed by fixing dianond grain of a
particle size of, for exanple, approximately 2 umto 4 um
to a thickness of approximately 20 umto a side face of a
di sk- shaped base made of alum num by enanel plating and
renmoving an outer peripheral portion of the base by
etching such that a cutting edge of 2 nm to 3 mm is
projected so as to form a circular shape. Further, the
cutting apparatus 1 in the present enbodinent includes
al ignment nmeans 5 for picking up an inmage of a surface of
a workpiece of a wafer unit hereinafter described held on
the chuck table 3 and detecting a region to be cut by the
cutting bl ade 43. The alignnent neans 5 includes inmge
pi ckup nmeans configured from optical means such as a
m croscope, a CCD canera and the |Iike. Further, the

cutting apparatus 1 includes display neans 6 for
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di splaying an image picked up by the alignnment neans 5,
an image picked up by inmage pickup neans hereinafter
descri bed or the Iike.

The cutting apparatus 1 in the present enbodi nent
i ncl udes cassette receiving neans 7 disposed in a
cassette placenent region 7a of the apparatus housing 2
for receiving a wafer unit hereinafter described placed
thereon. The cassette receiving neans 7 is configured for
nmovenent in upward and downward directions by Ilifting
means not depi cted.

A cassette 8 in which a wafer unit hereinafter
described is placed on the cassette receiving neans 7.
Here, the workpiece and the wafer unit are described with
reference to FIGS. 2A and 2B. FIG 2A depicts a
perspective view of a sem conductor wafer as a workpi ece.
A sem conductor wafer 10 depicted in FIG 2A is
configured from a silicon wafer of a thickness of, for
exanple, 600 um The sem conductor wafer 10 has a
plurality of scheduled division lines 101 fornmed in a
|attice pattern on a front face 10a thereof and has a
device 102 such as an IC or an LSl fornmed in each of a
plurality of regions partitioned by the plurality of
schedul ed division |ines 101.

The sem conductor wafer 10 described herei nabove is

stuck at a rear face 10b thereof to a front face of a
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dicing tape T which is nounted such that an outer
peri pheral portion thereof covers an inner side opening
portion of an annular frame F made of a netal material
such as stainless steel as depicted in FIG 2B. It is to
be noted that the dicing tape T is forned, in the present
enbodi nent, from a polyvinyl chloride (PVC) sheet. The
sem conduct or wafer 10 supported on the annular frame F
with the dicing tape T interposed therebetween in this
manner is accommpdated as a wafer unit 100 in a cassette
8.

Referring back to FIG 1, a tenporary placenent
region 9a is set on a nmamin supporting substrate 2a which
covers an upper face of the apparatus housing 2, and
tenporary receiving neans 9 for tenporarily placing a
wafer unit 100 in the tenporary placenent region 9a and
carrying out positioning of a wafer unit 100. Furt her
the cutting apparatus 1 in the present enbodi nent
i ncl udes unl oadi ng and | oadi ng neans 11 for unloadi ng and
| oading the wafer unit 100 accommpbdated in a cassette 8
pl aced on the cassette receiving neans 7 from and into
the tenporary receiving neans 9. The tenporary receiving
means 9 and the wunloading and loading neans 11 are
herei nafter described with reference to FIGS. 3 and 4.

The tenporary receiving nmeans 9 in the present

enbodi nent includes a first support rail 91 and a second
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support rail 92 for guiding a workpiece for sliding
nmovenment in unloading and |oading directions of the
wor kpi ece by the unloading and |oading neans 11. The
first support rail 91 is configured from a first bottom
wall 911 and a first side wall 912, and the second
support rail 92 is configured from a second bottom wall

921 and a second side wall 922. The first support rail 91
and the second support rail 92 are disposed in an
opposing relationship to each other. Further, the
tenporary receiving neans 9 in the present enbodi nent
i ncludes support rail actuation neans 93 for actuating
the first support rail 91 and the second support rail 92
in directions in which they nove toward and away from
each other as depicted in FIG 4. The support rail

actuation neans 93 includes first |inks 931a and 931b
connected at one end thereof for rocking notion to one
end portion in the longitudinal direction of the first
support rail 91 and the second support rail 92

respectively, and second |inks 932a and 932b connected at
one end portion thereof for rocking notion and for
sliding novenent in the longitudinal direction to the
other end portion in the longitudinal direction of the
first support rail 91 and the second support rail 92,

respectively. The first link 931la and the second I|ink

932a connected at one end thereof to the first support
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rail 91 are connected at the other end thereof for
rocking notion to each other, and the first link 931b and
the second |ink 932b connected at one end thereof to the
second support rail 92 are connected at the other end
t hereof for rocking notion to each other.

The connection structure of the first l|inks 93la
and 931b and the second |inks 932a and 932b is described
nore particularly. The first links 931a and 931b are
connected at one end thereof for rocking notion to first
support brackets 933a and 933b nounted at one end portion
in the longitudinal direction of the first support rail
91 and the second support rail 92 by pivots 934a and 934b,
respectively. Further, the second |inks 932a and 932b are
connected at one end thereof for rocking notion around
and for sliding novenent along elongated holes 936a and
936b to the elongated holes 936a and 936b, respectively.
The elongated holes 936a and 936b are fornmed in second
support brackets 935a and 935b nounted at the other end
portion in the Ilongitudinal direction of the first
support rail 91 and the second support rail 92 by pivots
937a and 937b, respectively. In particular, the second
link 932a is supported at one end thereof for rocking
notion around and for sliding novenent along the
el ongated hole 936a provided in the second support

bracket 935a nmounted at the other end portion in the
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| ongi tudinal direction of the first support rail 91 by a
pi vot 937a. The second link 932b is supported at one end
portion thereof for rocking notion around and for sliding
novenent along the elongated hole 936b provided in the
second support bracket 935b provided at the other end
portion in the longitudinal direction of the second
support rail 92 by a pivot 937b. Thus, the first link
931la and the second |ink 932a supported at one end
thereof on the first support rail 91 are connected at the
other end thereof to each other for rocking notion by a
pivot 938a, and the first link 931b and the second |ink
932b supported at one end thereof to the second support
rail 92 are connected to each other at the other end
thereof for rocking notion by a pivot 938b.

The first link 931la supported at one end thereof on
the first support rail 91 and the first |ink 931b
supported at one end thereof to the second support rail
92 are supported at a position thereof, at which
I nternmedi ate portions thereof cross with each other, for
pivotal nmotion by a pivot 939a, and a first novenent
block 94a is connected to the pivot 939a. Further, the
second link 932a supported at one end thereof on the
first support rail 91 and the second |ink 932b supported
at one end thereof on the second support rail 92 are

supported at a position thereof, at which internediate
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portions thereof cross wth each other, for pivotal
notion by a pivot 939b, and a second novenent block 94b
is connected to the pivot 939b. It is to be noted that
female threads threaded in the opposite directions to
each other are provided in the first novenent block 94a
and the second novenent bl ock 94b.

Referring further to FIG 4, the support rai
actuation neans 93 in the present enbodi nent includes a
male thread rod 95 for being screwed with the first
novenment block 94a and the second novenent block 94b, a
stepping motor 96 (M for rotationally driving the nale
thread rod 95, and a torque neasuring instrunent 97
serving as |oad detection neans for detecting a |oad
acting upon the stepping motor 96 (M. A first male
thread 95a and a second male thread 95b are formed such
that they are threaded in the opposite directions to each
other on an outer periphery of the male thread rod 95.
The female thread provided in the first novenent bl ock
94a is screwed with the first nmale thread 95a while the
female thread provided in the second novenent block 94b
Is screwed with the second nmale thread 95b. Accordingly,
if the male thread rod 95 is rotated in the forward
direction (forward rotational operation) by the stepping
notor 96 (M, then the first novenent block 94a and the

second novenent block 94b are noved in directions in
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whi ch they are spaced away from each other, by which the
first support rail 91 and the second support rail 92
connected by the first links 931la and 931b and the second
i nks 932a and 932b are noved in directions in which they
approach each other. On the other hand, if the male
thread rod 95 is rotated in the reverse direction
(reverse rotational operation) by the stepping notor 96
(M, then the first novenment block 94a and the second
novenent block 94b nove in directions in which they
approach each other, by which the first support rail 91
and the second support rail 92 connected by the first
l'inks 931a and 931b and the second |inks 932a and 932b
are noved in directions in which they are spaced away
from each other. It is to be noted that the torque
nmeasuring instrunment 97 detects l|load torque of the
stepping nmotor 96 (M and sends a load signal to a
controller hereinafter described.

Referring back to FIGS. 1 and 3, the unloading and
| oadi ng neans 11 includes a novable block 111, and a pair
of grip pieces 112 are disposed at an end of the novable
block 111. The pair of grip pieces 112 are selectively
positioned to an inactive state in which they are spaced
away from each other in the upward and downward direction
and an active state in which they approach each other to

grasp an edge portion of an annular frame F of the wafer
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unit 100 therebetween. The nmin supporting substrate 2a
has a groove 2b fornmed thereon so as to extend in the
unl oading and loading direction of a workpiece by the
unl oadi ng and | oadi ng neans 11 between and in parallel to
the first support rail 91 and the second support rail 92.
The novable block 111 of the unl oading and |oadi ng neans
11 is disposed for novenent in the groove 2b and is noved
al ong the groove 2b by actuation neans not depi cted.

Referring back to FIG 1, the cutting apparatus 1
in the present enbodinment includes first workpiece
transport neans 12 for transporting a wafer wunit 100
transported to the tenporary receiving neans 9 to the
chuck table 3, cleaning neans 13 for cleaning the wafer
unit 100 including a sem conductor wafer 10 processed by
cutting on the chuck table 3, and second workpiece
transport neans 14 for transporting a wafer wunit 100
i ncluding a sem conductor wafer 10 processed by cutting
on the chuck table 3 to the cl eaning neans 13.

Referring to FIGS. 1 and 3, the cutting apparatus 1
in the present enbodi nent includes inmage pickup neans 15
for picking up an inmage of a workpiece disposed in an
opposing relationship to the upper side of the tenporary
receiving nmeans 9 and tenporarily placed on the first
support rail 91 and the second support rail 92. The i mge

pi ckup means 15 picks up, when the wafer wunit 100
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i ncluding the sem conductor wafer 10 tenporarily placed
on the tenporary receiving neans 9 and processed by
cutting is accomopdated into the cassette 8 placed on the
cassette receiving neans 7 as cassette receiving neans by
the wunloading and loading neans 11, an inmage for a
processed state of the sem conductor wafer 10 in the
wafer unit 100 which noves along the first support rail
91 and the second support rail 92 and sends a picked up
I mage signal to a controller hereinafter described.

The cutting apparatus 1 includes a controller 20
depicted in FIG 5. The controller 20 includes a central
processing unit (CPU 201 for performng arithnetic
processing in accordance with a predetermned control
program a read only nmenory (ROVM 202 for storing the
control program and so forth, a witable random access
menory (RAM) 203 for storing a result of an arithnetic
operation and so forth, and an input interface 204 and an
output interface 205. To the input interface 204 of the
controller 20 <configured 1in this manner, det ecti on
signals fromthe alignnment neans 5, the stepping notor 96,
the image pickup neans 15 and so forth are inputted.
Meanwhil e, from the output interface 205, control signals
are outputted to the spindle unit 4 as the cutting neans,
the display neans 6, the cassette receiving neans 7, the

stepping motor 96 (M configuring the support rail
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actuation neans 93 of the tenporary receiving nmeans 9,
the unloading and |oading neans 11, the first workpiece
transport neans 12, the cleaning neans 13, the second
wor kpi ece transport neans 14 and so forth.

The cutting apparatus 1 in the present enbodi nent
is configured in such a manner as described above, and
operation of the cutting apparatus 1 is described bel ow
with reference to FIGS. 1 and 4. The controller 20 first
actuates the lifting neans not depicted of the cassette
receiving means 7 to nove a cassette 8 placed on the
cassette receiving neans 7 upwardly and downwardly to
position a wafer unit 100 accommopdated at a predeterm ned
position in the cassette 8 to the unloading position.
Then, the controller 20 actuates the actuation neans not
depicted of the unloading and |oading neans 11 to nobve
the novable block 111 forwardly until the annular franme F
of the wafer unit 100 positioned at the unl oaded position
is grasped by the pair of grip pieces 112 to transport
the wafer wunit 100 and nove the novable block 111
backwardly to transport the wafer unit 100 whose annul ar
frame F is grasped by the pair of grip pieces 112 on the
first bottom wall 911 of the first support rail 91 and
the second bottom wall 921 of the second support rail 92
whi ch configure the tenporary receiving nmeans 9.

Then, the controller 20 actuates the stepping notor
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96 (M configuring the support rail actuation neans 93 of
the tenporary receiving neans 9 to rotate forwardly to
nove the first novenent block 94a and the second novenent
block 94b in the directions in which they are spaced away
from each other thereby to nove the first support rail 91
and the second support rail 92 connected to each other by
the first links 931a and 931b and the second |inks 932a
and 932b in the directions in which they approach each
other. As a result, the annular frame F of the wafer unit
100 is sandwi ched by the first side wall 912 of the first
support rail 91 and the second side wall 922 of the
second support rail 92, whereupon the Iload on the
stepping notor 96 (M increases. Then, the controller 20
deci des whether or not the load signal from the torque
nmeasuring instrunent 97 which detects the load on the
stepping notor 96 (M reaches, for exanple, 1 N-m |If the
load signal from the torque neasuring instrunent 97
reaches 1 N-m then the controller 20 decides that the
annular frame F of the wafer unit 100 sandw ched by the
first side wall 912 of the first support rail 91 and the
second side wall 922 of the second support rail 92 is
positioned at the predeterm ned position and actuates the
stepping notor 96 (M to rotate reversely by a
predeterm ned anmount (positioning process). As a result,

the first nmovenent block 94a and the second nobvenent
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bl ock 94b which have positioned the wafer unit 100 at the
predeterm ned position are noved in the directions in
which they approach each other, by which the first
support rail 91 and the second support rail 92 connected
to each other by the first links 931a and 931b and the
second links 932a and 932b are noved by a predeterm ned
anount in the directions in which they are spaced away
from each ot her

After the positioning process described above is
carried out, the controller 20 actuates the first
wor kpi ece transport neans 12 to transport the wafer unit
100 positioned by the first support rail 91 and the
second support rail 92 of the tenporary receiving neans 9
to the chuck table 3. Since the wafer unit 100
transported to the chuck table 3 in this manner is
positioned at the predeterm ned position on the tenporary
receiving nmeans 9, it can be positioned accurately on the
chuck table 3. After the wafer unit 100 is placed on the
chuck table 3, the controller 20 actuates the suction
nmeans not depicted to suck and hold the sem conductor
wafer 10 of the wafer unit 100 to and on the chuck table
3 wth the dicing tape T interposed therebetween. Further,
the annular frame F of the wafer unit 100 is fixed by the
cl anmp nmechani sm 33 descri bed herei nabove.

After the wafer unit 100 is held on the chuck table
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3 in this manner, the controller 20 actuates processing
feeding neans not depicted to nove the chuck table 3 on
which the wafer unit 100 is held to a position just bel ow
the alignment neans 5. Then, the controller 20 actuates
the alignnment neans 5 to carry out an alignnment process
for performng positioning between the cutting region of
the sem conductor wafer 10 of the wafer unit 100 and the
cutting blade 43. In particular, the controller 20
actuates the alignnment neans 5 to detect a schedul ed
division line 101 forned in a predeterm ned direction of
the sem conductor wafer 10 and deci des whether or not the
scheduled division line 101 formed in the predeterm ned
direction extends in parallel to the X-axis direction. |If
the scheduled division line 101 does not extend in
parallel to the X-axis direction, then the controller 20
actuates the rotation mechanism not depicted to contro
rotation of the chuck table 3 to adjust the schedul ed
division line 101 so as to extend in parallel to the X
axis direction. Also for a scheduled division line 101
which is forned on the sem conductor wafer 10 and extends
in a direction orthogonal to the predeterm ned direction,
an alignment process of the cutting region is carried out
simlarly.

After the alignment process described above is

carried out, the controller 20 actuates the processing
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feeding neans not depicted to nove the chuck table 3 on
which the wafer unit 100 is held to the processing region
by the cutting blade 43 to position one end of the
predeterm ned scheduled division line 101 formed on the
sem conductor wafer 10 just below the cutting blade 43.
Then, the controller 20 actuates the cutting blade 43 to
perform cutting feeding by a predeterm ned anount in a
direction indicated by an arrow mark Z and rotates the
cutting blade 43 in a predetermned direction while the
chuck table 3 to and on which the wafer wunit 100 is
sucked and held is noved at a predeterm ned processing
feeding speed in a direction indicated by an arrow nmark X
which is the processing feeding direction (direction
orthogonal to the rotary shaft of the cutting blade 43)
to form a «cutting groove along the predeterm ned
schedul ed division line 101 by the cutting blade 43 so as
to extend the dicing tape T. As a result, the
sem conductor wafer 10 is <cut along the scheduled
division line 101 (cutting process). After t he
sem conductor wafer 10 is cut along the predeterm ned
scheduled division line 101 in this manner, the chuck
table 3 is fed for indexing by a distance between the
schedul ed division lines 101 in a direction indicated by
an arrow mark Y, and then the cutting process described

above is carried out. Then, after the cutting process is
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performed along all of the scheduled division lines 101
extending in the first direction on the sem conductor
wafer 10, the chuck table 3 is rotated by 90 degrees, and
the cutting process is executed along the schedul ed
division lines 101 extending in the direction orthogonal
to the first direction on the sem conductor wafer 10.
Consequently, the sem conductor wafer 10 is cut along al
of the scheduled division lines 101 formed in a lattice
pattern thereon and thereby divided into individua
devices. It is to be noted that the divided devices do
not come apart due to an action of the dicing tape T but
a state of the sem conductor wafer 10 supported on the
annular frame F with the dicing tape T interposed
t her ebet ween i s nmi nt ai ned.

After the cutting process is carried out along the
schedul ed division lines 101 forned on the sem conductor
wafer 10 of the wafer wunit 100 in such a manner as
descri bed above, the controller 20 actuates the
processing feeding neans not depicted to return the chuck
table 3 on which the wafer wunit 100 is held to the
wor kpi ece renoving position at which the wafer unit 100
was sucked and held first. Then, the controller 20
actuates the second workpiece transport neans 14 to
transport the wafer unit 100 on the chuck table 3 to the

cl eaning neans 13. Then, the controller 20 actuates the
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cl eaning neans 13 to clean the sem conductor wafer 10 for
whi ch the cutting process has been perforned and then dry
t he cl eaned sem conductor wafer 10. Then, the controller
20 actuates the first workpiece transport neans 12 to
transport the wafer unit 100 including the sem conductor
wafer 10 cleaned and dried by the cleaning nmeans 13 to
the first bottom wall 911 of the first support rail 91
and the second bottomwall 921 of the second support rail
92 which configure the tenporary receiving neans 9. The
wafer unit 100 transported to the first support rail 91
and the second support rail 92 which configure the
t enporary recei vi ng nmeans 9 in this manner IS
subsequently subjected to a processed state detection
process for detecting a processed state of t he
sem conductor wafer 10 for which the cutting processing
has been perfornmed by the cutting process as described
above.

In the following, the processed state detection
process is described with reference to the flow chart
depicted in FIG 6 and FIG 4. First at step S1, the
controller 20 actuates the stepping notor 96 (M, which
configures the support rail actuation neans 93 of the
tenporary receiving neans 9, to rotate forwardly to nove
the first novenent block 94a and the second novenent

block 94b in the directions in which they are spaced away
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from each other thereby to nove the first support rail 91
and the second support rail 92 connected to each other by
the first links 931a and 931b and the second |inks 932a
and 932b in the directions in which they approach each
other. As a result, the annular frame F of the wafer unit
100 is sandwi ched by the first side wall 912 of the first
support rail 91 and the second side wall 922 of the
second support rail 92, whereupon the Jload on the
stepping notor 96 (M increases. Then, the processing
advances to step S2, at which the controller 20 receives
a |load signal fromthe torque neasuring instrunment 97 for
detecting the load on the stepping notor 96 (M as an
i nput thereto and checks whether or not the l|oad torque
Is equal to or higher than 1 N-m If the load toque is
lower than 1 N-m then the controller 20 decides that the
annular frame F is not sandwiched with certainty by the
first side wall 912 of the first support rail 91 and the
second side wall 922 of the second support rail 92 and
returns the processing to step S1 to execute the steps Sl
and S2 repetitively.

On the other hand, if it is decided at step S2 that
the load toque is equal to or higher than 1 N-m then the
controller 20 decides that the annular frame F is
sandwi ched with certainty by the first side wall 912 of

the first support rail 91 and the second side wall 922 of
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the second support rail 92 until the l|oad torque reaches
the predetermned value (1 N-n) and advances the
processing to step S3, at which the controller 20
actuates the stepping notor 96 (M to rotate reversely by
a predeterm ned anount, for exanple, by 10 steps. As a
result, the first novenent block 94a and the second
nmovenment block 94b are noved in the directions in which
they are spaced away from each other thereby to nove the
first support rail 91 and the second support rail 92
connected to each other by the first links 931a and 931b
and the second |inks 932a and 932b by a predeterm ned
anount in the directions in which they are spaced away
fromeach other. Along with this, between the first side
wal | 912 of the first support rail 91 and the second side
wal | 922 of the second support rail 92 and the annul ar
frame F of the wafer unit 100, a very small gap (for
exanple, of 0.1 mm) wth which no play appears between
themis forned. Accordingly, the wafer unit 100 supported
on the first support rail 91 and the second support rai
92 can nove snoothly wthout performng rocking notion
under the guidance of the first side wall 912 of the
first support rail 91 and the second side wall 922 of the
second support rail 92.

After a very small gap with which no play is

produced between the first side wall 912 of the first

29



support rail 91 and second side wall 922 of the second
support rail 92 and the annular frane F of the wafer unit
100 by executing the step S3 described above, the
controller 20 advances the processing to step $S4, at
whi ch an i mage pickup process of picking up an inmage of a
processed state of cutting grooves forned on the
sem conductor wafer 10 for which the cutting processing
has been perfornmed by the cutting process is carried out.
In particular, the controller 20 actuates the actuation
means not depicted of the unloading and | oading neans 11
to nove the novable block 111 forwardly until the annul ar
frame F of the wafer wunit 100 supported on the first
support rail 91 and the second support rail 92 of the
tenporary receiving neans 9 is grasped by the pair of
grip pieces 112. The controller 20 further actuates the
actuation nmeans not depicted forwardly to nove the wafer
unit 100 toward the cassette 8 placed on the cassette
recei ving neans 7.

At this time, although the annular frane F of the
wafer unit 100 is guided by the first side wall 912 of
the first support rail 91 and the second side wall 922 of
the second support rail 92, since such a very small gap
with which no play is produced as described above is
formed between the annular frame F and the first side

wal | 912 of the first support rail 91 and the second side
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wal | 922 of the second support rail 92, the wafer unit
100 can be noved snoothly w thout mnmeking a rocking notion.
In this manner, when the wafer unit 100 is noved toward
the cassette 8 placed on the cassette receiving neans 7
under the guidance of the first side wall 912 of the
first support rail 91 and the second side wall 922 of the
second support rail 92, the controller 20 actuates the
i mage pickup nmeans 15 to pick up an inage of a processed
state of cutting grooves forned along predeterm ned
schedul ed division lines 101 of the sem conductor wafer
10 as descri bed herei nabove. Then, the inmage pickup neans
15 sends a picked up imge signal to the controller 20.

After the inage pickup process at step S4 descri bed
above is <carried out, the controller 20 tenporarily
stores the inmage signal sent thereto from the inmge
pi ckup neans 15 into the random access nenory (RAM 203.
Thereafter, the controller 20 advances the processing to
step S5, at which it controls the display neans 6 to
di splay the image of the cutting grooves formed al ong the
predeterm ned scheduled division |Ilines 101 of the
sem conductor wafer 10 on the basis of the inage signa
sent thereto fromthe i mage pi ckup neans 15.

By displaying the inmage of the cutting grooves
formed along the scheduled division lines 101 of the

sem conductor wafer 10 for which the cutting processing
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has been perforned by the cutting process on the display
means 6 in such a manner as descri bed above, the operator
can confirm whether or not the processed state of the
cutting grooves is acceptable. Then, if the operator
deci des that the processed state of the cutting grooves
di spl ayed on the display neans 6 is not acceptable, then
the operator can take a counterneasure such as exchange
of the cutting bl ade.

It is to be noted that the wafer unit 100 for which
the image pickup process described above is carried out
is transported further to the cassette receiving neans 7
side by the wunloading and Iloading neans 11 and
accommodated into the cassette 8 placed on the cassette
recei ving neans 7.

Al t hough the present invention has been described
on the basis of the enbodi nent depicted in the draw ngs,
the present invention is not limted to the enbodi nent
descri bed above, but various nodifications are possible
wi thout departing from the spirit and scope of the
present invention. For exanple, while an exanple in which
the present invention is applied to the cutting apparatus
1 is described in the description of the enbodinent
depicted in the drawings, the present invention my be
applied to a |aser processing apparatus which detects a

processed state of |aser processed grooves obtained by
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| aser processing.

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

by the invention.
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WHAT | S CLAIMED I S:

1. A processing apparatus conprising:

a chuck table configured to hold a workpiece
t her eon;

processing neans for processing the workpiece held
on the chuck tabl e;

cassette receiving nmeans for receiving a cassette
pl aced thereon and having a plurality of workpieces
accommodat ed t herei n;

unl oading and I|oading neans for unloading and
| oading a workpiece from and to the cassette placed on
the cassette receiving neans;

tenporary receiving neans for tenporarily receiving
thereon the workpiece unloaded by the wunloading and
| oadi ng neans;

wor kpi ece transport neans for transporting the
wor kpi ece tenporarily placed on the tenporary receiving
means to the chuck table; and

a controller;

wherein the tenporary receiving neans includes

a first support rail having a first bottom

wall and a first side wall for guiding a workpiece for
sliding novenent in unloading and |oading directions of
t he wor kpi ece by the unl oadi ng and | oadi ng neans,

a second support rail di sposed in an

34



opposing relationship to the first support rail and
having a second bottom wall and a second side wall for
gui di ng a workpi ece for sliding novenent,
support rail actuation neans for actuating
the first support rail and the second support rail in
directions in which the first support rail and the second
support rail approach each other and are spaced away from
each ot her, and
| oad detection nmeans for detecting a |oad on

the support rail actuation nmeans, and

the controller is operable to receive, as an input
thereto, a |oad signal fromthe | oad detection nmeans when
the support rail actuation neans is actuated to nove the
first support rail and the second support rail so as to
approach each other thereby to sandwich a workpiece
between the first side wall and the second side wall and
actuate, when a load value from the |oad detection neans
reaches a given value, the support rail actuation neans
so as to nmove the first support rail and the second
support rail in the directions in which the first support
rail and the second support rail are spaced away from
each other by a given anount.

2. The processing apparatus according to claim 1,
wherein the workpiece is a wafer having a surface having

a plurality of regions partitioned by a plurality of
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scheduled division lines and devices formed in the
regions, and the wafer is stuck to a surface of a dicing
tape having an outer peripheral portion nmounted such that
a rear face thereof covers an inner side opening portion
of an annul ar frane.

3. The processing apparatus according to claim 1,
wherei n i mage pi ckup neans for picking up an inage of the
wor kpi ece tenporarily placed on the first support rail
and the second support rail is disposed on an upper side
of the tenporary receiving neans, and the image pickup
neans picks up an image of a processed state of the
wor kpi ece which noves along the first support rail and
the second support rail when the processed workpiece is
to be accommpdated into the cassette placed on the
cassette receiving neans by the unloading and | oading

nmeans.
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