PROCESSI NG APPARATUS

BACKGROUND COF THE | NVENTI ON

Field of the Invention

The present invention relates to a processing
apparatus, and particularly to a processing apparatus
that centers a workpi ece.

Description of the Related Art

A conveying nmechanism is known which extracts one
wor kpiece from a cassette housing a plurality of
wor kpi eces, positions the workpiece at a predeterm ned
position while tenporarily placing the workpiece on guide
rails, and thereafter makes a chuck table hold the
wor kpi ece.

In particular, a processing apparatus (cutting
apparatus) that conveys a workpiece to a chuck table by
rotating the bottom portions of guide rails and thereby
opening and closing the bottom portions of the guide
rails, and raising and lowering the guide rails has been
devel oped as a nechanism that nakes it possible to
achieve a cost reduction by reducing a unit raising and
| owering the workpi ece (see Japanese Patent Laid-Open No.
2016- 207808, for exanple). However, in the processing

apparatus illustrated in Japanese Patent Laid-Open No.



2016- 207808, the workpiece tenporarily placed on the pair
of qguide rails 1is positionally displaced by a few
mllimeters in an X-axis direction (interval direction of
the guide rails).

Accordi ngly, a processing apparatus has been
proposed which positions the workpiece at a predeterm ned
position in the X-axis direction by enlarging or reducing
an interval between the guide rails (see Japanese Patent

Lai d- Open No. Hei 11-204461, for exanple).

SUMVARY OF THE | NVENTI ON

The processing apparatus illustrated in Japanese
Patent Laid-Open No. Hei 11-204461 described above needs
a unit that controls the interval between the guide rails.
The nunber of parts is consequently increased. There is
thus a desire to achieve a reduction in cost and a
reduction in weight.

It is accordingly an object of the present
invention to provide a processing apparatus that can
achi eve a reduction in cost and a reduction in weight.

In accordance wth an aspect of the present
invention, there is provided a processing apparatus
including: a cassette nounting unit on which a cassette

housing a plurality of workpieces is nounted; carrying



infout means for carrying out a workpiece from the
cassette nounted on the cassette nounting unit and
carrying the workpiece into the cassette; a tenporary
pl acenment unit in which the workpiece carried out by the
carrying in/out neans is tenporarily placed; a chuck
table configured to hold the workpiece transferred from
the tenporary pl acenent unit; a processing unit
configured to process the workpiece held by the chuck
t abl e; and a processing feed unit configured to
processi ng-feed the chuck table in an X-axis direction,
in which the cassette nounting unit and the tenporary
pl acenment unit are disposed so as to be substantially
aligned with each other in a Y-axis direction orthogonal
to the X-axis direction, the carrying in/out neans
includes a holding unit configured to hold the workpiece
housed in the cassette and a noving unit configured to
nove the holding unit in the Y-axis direction, the
tenporary placenment unit includes a pair of guide rails
having a bottom portion and a side wall portion extending
in the Y-axis direction and supporting the workpiece, the
bottom portion opening and closing in a double-door
manner, a raising and lowering unit configured to raise
and lower the guide rails, and an abutting unit

configured to position the workpiece at a predeterm ned



position in the X-axis direction by pressing the
wor kpi ece from an outside to a center so as to be
interlocked with rotation of the bottom portions of the
guide rails, and the guide rails are lowered toward the
chuck table positioned directly below the workpiece
supported by the guide rails, and the workpiece is
mounted onto the chuck table by opening the bottom
portions of the guide rails while the workpiece is
positioned at the predeterm ned position in the X-axis
direction.

Preferably, the workpiece is a frame unit having
the workpiece fixed in an opening of an annular frane by
a tape, and with a dianeter smaller than an interval
between the pair of guide rails, the chuck table fixes
the frame unit.

Preferably, the abutting unit includes an abutting
block set so as to be novable from a periphery of the
wor kpi ece supported by the guide rails toward a center of
the workpiece, a biasing unit configured to position the
abutting block at a retracted position at which the
abutting block is retracted to an outside of the
workpiece in the X-axis direction, and an action unit
fixed to the bottom portions of the guide rails, the

action unit retracting from the abutting block when the
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bottom portions are closed, and pressing the abutting
block toward the workpiece with a force exceeding a
biasing force of the biasing unit when the bottom
portions are opened.

Preferably, the tenporary placenment wunit further
i ncludes a novenent assistance unit configured to assist
novenent of the workpiece by the abutting unit by jetting
a gas fromthe bottom portions of the guide rails.

The present invention produces an effect of being
able to achieve a reduction in cost and a reduction in
wei ght of the processing apparatus.

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

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a perspective view illustrating an
exanple of a configuration of a processing apparatus
according to an enbodi nent;

FIG 2 is a perspective view illustrating principa



parts of a tenporary placenent unit of the processing
apparatus illustrated in FIG 1;

FIG 3 is another perspective view illustrating
principal parts of the tenporary placenent unit of the
processing apparatus illustrated in FIG 1;

FIG 4 is a front view of the tenporary placenent
unit of the processing apparatus illustrated in FIG 1 as
viewed from a cassette side;

FIG 5 is a sectional view taken along a line V-V
in FIG 2;

FIG 6 is a front view as viewed from the cassette
side, the front view schematically illustrating a state
in which guide rails of the tenporary placenent unit of
the processing apparatus illustrated in FIG 1 support a
wor kpi ece carried out from a cassette by a carrying-
i n/fout unit;

FIG 7 is a perspective view illustrating principal
parts of the tenmporary placenent unit illustrated in FIG
6;

FIG 8 is another perspective view illustrating
princi pal parts of the tenporary pl acenment unit
illustrated in FIG 6;

FIG 9 is a front view of the tenporary placenent

unit illustrated in FIG 6 as viewed from the cassette



si de;

FIG 10 is a front view as viewed fromthe cassette
side, the front view schematically illustrating a state
in which the workpiece supported by the guide rails
illustrated in FIG 6 is nmounted on the holding surface

of the chuck table;

FI G 11 is a perspective view illustrating
principal parts, in which perspective view the bottom
portion of the tenporary placenent wunit illustrated in

FIG 7 is rotated toward an opened state;

FIG 12 is another perspective view illustrating
princi pal parts of the tenporary pl acenment uni t
illustrated in FIG 11,

FIG 13 is a front view of the tenporary placenent

unit illustrated in FIG 11 as viewed from the cassette
si de;

FI G 14 is a perspective view illustrating
principal parts, in which perspective view the bottom
portion of the tenporary placenent unit illustrated in

FIG 7 is positioned in the opened state;

FIG 15 is another perspective view illustrating
princi pal parts  of the tenporary placenent uni t
illustrated in FIG 14,

FIG 16 is a front view of the tenporary placenent



unit illustrated in FIG 14 as viewed from the cassette
si de;

FIG 17 is a sectional view taken along a line
XVIT-XVIT in FIG 14;

FIG 18 is a front view as viewed fromthe cassette
side, the front view schematically illustrating a state
in which the bottom portion of the guide rail illustrated
in FIG 7 is positioned in the opened state; and

FIG 19 is a front view as viewed fromthe cassette
side, the front view schematically illustrating a state
in which the guide rails illustrated in FIG 18 are

rai sed.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

An enbodinment of the present invention wll
herei nafter be described in detail with reference to the
dr awi ngs. The present invention is not |imted by
contents described in the followng enbodinent. I n
addition, constituent elenents to be described in the
fol |l ow ng i ncl ude consti tuent el enent s readily
concei vable by those skilled in the art and essentially
identical constituent elenents. Further, configurations
to be described in the following can be conbined wth

each other as appropriate. |In addition, various om ssions,



repl acenents, or nodifications of configurations can be
performed wthout departing from the spirit of the
present invention.

[ Enbodi nent |

A processing apparatus according to an enbodi nent
of the present invention will be described with reference
to the draw ngs. FI G 1 is a perspective view
illustrating an exanple of a <configuration of the
processi ng apparatus according to the enbodinent. FIG 2
is a perspective view illustrating principal parts of a
tenporary placenment wunit of the processing apparatus
illustrated in FIG 1. FIG 3 is another perspective view
illustrating principal parts of the tenporary placenent
unit of the processing apparatus illustrated in FIG 1.
FIG 4 is a front view of the tenporary placenent unit of
the processing apparatus illustrated in FIG 1 as viewed
from a cassette side. FIG 5 is a sectional view taken
along a line V-Vin FIG 2.

A processing apparatus 1 illustrated in FIG 1
according to an enbodinent is a cutting apparatus that
cuts (equivalent to processing) a work 210 of a workpiece
200. In the enbodinent, the work 210 is a wafer such as a
di sk- shaped semnmi conductor wafer having silicon, sapphire,

gallium or the |ike as a base material, an optical



device wafer. The work 210 has devices 203 formed in
regions demarcated in a lattice manner by a plurality of
pl anned dividing lines 202 fornmed on a top surface 201 in
a lattice manner.

In addition, the work 210 of the present invention
may be what is called a TAIKO (registered tradenark)
waf er having a thinned central portion and having a thick
portion formed as an outer circunferential portion of the
wafer, or may be not only a wafer but also a rectangular
package substrate having a plurality of devices seal ed by
a resin, a ceramc substrate, a ferrite substrate, a
substrate including at |east one of nickel and iron, or
the like. In the enbodi nent, the workpiece 200 is a franme
unit in which an undersurface 204 of the work 210 is
affixed to a tape 205 having an annular franme 206 fitted
to an outer peripheral edge of the tape 205 and the work
210 is fixed in an opening 207 of the annular frame 206
by the tape 205.

The processing apparatus 1 illustrated in FIG 1 is
an apparatus that holds the work 210 of the workpiece 200
by a chuck table 30, and cuts the work 210 by a cutting
blade 41 along the planned dividing lines 202. As
illustrated in FIG 1, the processing apparatus 1

includes a cassette elevator 8 as a cassette nounting
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unit on which a cassette 7 is nounted, a carrying-in/out
unit 10 as unl oadi ng neans, a tenporary placenent unit 20,
a chuck table 30, a cutting unit 40 as a processing unit,
a canera unit 50, a cleaning unit 60, a conveying unit
not illustrated in the figure, and a control unit 100.

In addition, as illustrated in FIG 1, the
processing apparatus 1 includes: an X-axis noving unit 70
as a processing feed unit that noves the chuck table 30
and the cutting unit 40 relative to each other in an X-
axis direction parallel with a holding surface 31 of the
chuck table 30; a Y-axis noving unit 80 as an indexing
feed unit that noves the chuck table 30 and the cutting
unit 40 relative to each other in a Y-axis direction
parallel with the holding surface 31 and orthogonal to
the X-axis direction; and a Z-axis noving unit 90 as a
cutting feed unit that noves the chuck table 30 and the
cutting unit 40 relative to each other in a Z-axis
direction orthogonal to the holding surface 31 and
parallel with a vertical direction. As illustrated in FIG
1, the processing apparatus 1 is what is called a facing
dual type cutting apparatus having two cutting units 40,
that is, a twin spindle dicer

A cassette 7 is a housing container forned in a box

shape, and housing a plurality of workpieces 200 at
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intervals in the Z-axis direction. The cassette 7 has an
opening 7-1 through which the workpi eces 200 are taken in
and out. The opening 7-1 is opposed to the tenporary
pl acenment unit 20. The cassette elevator 8 in the
enbodi nent has the cassette 7 nounted on a top surface of
the cassette elevator 8, and raises and lowers the
cassette 7 in the Z-axis direction by a notor not
illustrated in the figure.

The carrying-in/out unit 10 carries out a workpiece
200 from the cassette 7 nounted on the cassette elevator
8, and carries a workpiece 200 into the cassette 7. The
carrying-in/out unit 10 includes a gripping unit 11 that
grips a workpiece 200 housed in the cassette 7 and a
noving unit 12 that noves the gripping unit 11 in the Y-
axis direction. The gripping unit 11 is opposed to the
opening 7-1 of the cassette 7 in the Y-axis direction. 1In
the enbodinment, the gripping unit 11 grips the annul ar
frame 206 of the workpiece 200. The noving unit 12
i ncludes an arm portion 13 having the gripping unit 11
attached to a lower end of the arm portion 13 and a
nmoving unit not illustrated, which noves the arm portion
13 in the Y-axis direction. The noving unit, for exanple,
includes a driving roller, a driven roller spaced from

the driving roller in the Y-axis direction, and an
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endless belt that is stretched over these rollers and
circularly travels around the peripheries of these
rollers, and to which endless belt the arm portion 13 is
att ached.

The tenporary placenent unit 20 tenporarily places
a workpiece 200 carried out from the cassette 7 by the
carrying-in/out unit 10, and tenporarily places a
wor kpi ece 200 cleaned by the cleaning unit 60. The
tenporary placenent unit 20 is disposed at a position
opposed to the opening 7-1 of the cassette 7 in the Y-
axis direction. That is, the cassette elevator 8 and the
tenporary placenent unit 20 are arranged in the Y-axis
di rection. The tenporary placenent unit 20 includes a
pair of guide rails 21, coupling nenbers 22 coupling the
pair of guide rails 21 to each other, and a raising and
| owering portion 23.

The guide rails 21 linearly extend in parallel wth
the Y-axis direction, and can support a workpiece 200.
The guide rails 21 are opposed to edges in the X-axis
direction of the opening 7-1 of the cassette 7. In the
enbodi nent, the guide rails 21 can support the annul ar
frame 206 of the workpiece 200. The coupling nenbers 22
each couple both end portions in the Y-axis direction of

the pair of guide rails 21 to each other. The raising and
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| owering portion 23 raises and lowers the guide rails 21
in the Z-axis direction. 1In the enbodinent, the raising
and lowering portion 23 includes air cylinders 24 that

raise and lower the gquide rails 21 in the Z-axis
direction. In the enbodinent, the air cylinders 24 raise
and | ower the coupling nmenbers 22 in the Z-axis direction.
Incidentally, a detailed configuration of the tenporary
pl acenent unit 20, particularly the guide rails 21, wll

be described later.

The chuck table 30 sucks and holds, by the hol ding
surface 31, the work 210 of the workpiece 200 transferred
fromthe tenporary placenment unit 20. The chuck table 30
has a di sk shape. The hol ding surface 31 hol ding the work
210 is fornmed of a porous ceramc or the like. The chuck
table 30 has a dianeter smaller than an interval between
the pair of guide rails 21. |In addition, the chuck table
30 is provided so as to be novable in the X-axis
direction by the X-axis nmoving unit 70 over a processing
region below the cutting units 40 and a carrying-in-and-
out region that is spaced from below the cutting units 40
and into and out of which a workpiece 200 is carried, and
the chuck table 30 is provided so as to be rotatable
about an axis parallel with the Z-axis direction by a

rotation-driving source. The chuck table 30 is connected
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to a vacuum suction source not illustrated in the figure.
The chuck table 30 sucks and holds the work 210 nounted
on the holding surface 31 by being sucked by the vacuum
suction source, and thus fixes the workpiece 200, that is,
the frame unit. In the enbodi nent, the chuck table 30
sucks and hol ds the undersurface 204 side of the work 210
with the tape 205.

The cutting units 40 cut (equivalent to processing)
the work 210 held on the chuck table 30. Each of the
cutting units 40 is provided so as to be novable in the
Y-axis direction by the Y-axis noving unit 80 wth
respect to the work 210 held on the chuck table 30, and
is provided so as to be novable in the Z-axis direction
by the Z-axis noving unit 90.

As illustrated in FIG 1, one cutting unit 40 is
provided to one colum portion 4 of a gate-shaped
supporting frame 3 erected from an apparatus nmain body 2
via the Y-axis noving unit 80, the Z-axis noving unit 90,
and the like. As illustrated in FIG 1, the other cutting
unit 40 is provided to another colum portion 5 of the
supporting franme 3 via the Y-axis noving unit 80, the Z-
axis noving unit 90, and the IiKke. Incidentally, the
supporting frame 3 couples wupper ends of the colum

portions 4 and 5 to each other by a horizontal beam 6.
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The cutting units 40 can position the cutting
bl ades 41 at arbitrary positions of the holding surface
31 of the chuck table 30 by the Y-axis noving unit 80 and
the Z-axis noving units 90. The cutting units 40 each
include: a spindle housing 43 provided so as to be
novable in the Y-axis direction and the Z-axis direction
by the Y-axis noving unit 80 and the Z-axis noving unit
90; and a spindle 42 provided in the spindle housing 43
so as to be rotatable about an axis and rotated by a
notor, and having the cutting blade 41 fitted to an end
of the spindle 42. The cutting blade 41 is a very thin
cutting grindstone having a substantially ring shape.

The canera unit 50 images the work 210 held on the
hol ding surface 31 of the chuck table 30. In the
enbodi nent, the canera unit 50 is fixed to the cutting
unit 40 so as to nove integrally with the cutting unit 40.
The camera unit 50 includes an imging elenent that
imges a region to be divided in the work 210 before
cutting which work is held on the chuck table 30. The
i magi ng elenent is, for exanple, a charge-coupled device
(CCD) imaging elenment or a conplenentary netal oxide
sem conductor (CMOS) inmaging elenent. The canera unit 50
obtains an image for carrying out alignnment that aligns

the work 210 and the cutting blade 41 with each other,
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for exanple, by imaging the work 210 held on the chuck
table 30. The canera unit 50 outputs the obtained inage
to the control unit 100.

The X-axis noving unit 70 processing-feeds the
chuck table 30 in the X-axis direction as a processing
feed direction. The Y-axis noving unit 80 indexing-feeds
the cutting units 40 in the Y-axis direction as an
i ndexing feed direction. The Z-axis noving units 90
cutting-feed the cutting units 40 in the Z-axis direction
as a cutting feed direction.

The X-axis noving unit 70, the Y-axis noving unit
80, and the Z-axis noving units 90 include: well-known
ball screws 81 and 91 provided so as to be rotatable
about axes; well-known pul se notors 82 and 92 that rotate
the ball screws 81 and 91 about the axes; and well-known
guide rails 83 and 93 that novably support the chuck
table 30 or the cutting units 40 in the X-axis direction,
the Y-axis direction, or the Z-axis direction.

In addition, the processing apparatus 1 includes:
an X-axis direction position detecting unit, not
illustrated, for detecting a position in the X-axis
direction of the chuck table 30; a Y-axis direction
position detecting unit, not illustrated, for detecting a

position in the Y-axis direction of the cutting units 40;
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and a Z-axis direction position detecting wunit, not
illustrated, for detecting a position in the Z-axis
direction of the cutting units 40. The X-axis direction
position detecting unit and the Y-axis direction position
detecting unit can be formed by a linear scale parallel
with the X-axis direction or the Y-axis direction and a
read head that is provided so as to be novable in the X-
axis direction or the Y-axis direction by the X-axis
nmoving unit 70 or the Y-axis noving unit 80 and reads a
graduation of the |linear scale. The X-axis direction
position detecting unit and the Y-axis direction position
detecting unit out put, to the control uni t 100,
i nformati on indicating the graduation of the linear scale
whi ch graduation is read by the read head as information
indicating the position in the X-axis direction of the
chuck table 30 or the position in the Y-axis direction of
the cutting units 40. The Z-axis direction position
detecting wunit detects the position in the Z-axis
direction of the cutting units 40 by the nunber of pulses
of a pulse notor 92 that rotates a ball screw 91 about an
axi s. The Z-axis direction position detecting wunit
outputs information indicating the detected position in
the Z-axis direction of the cutting units 40 to the

control unit 100.
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The cleaning unit 60 cleans the workpiece 200 in
which the work 210 has been cut. The cleaning unit 60
includes: a chuck table 61 that sucks and holds the work
210 and rotates about an axis parallel wth the Z-axis
direction; and a cleaning water nozzle not illustrated,
whi ch supplies cleaning water to the work 210 sucked and
held on the chuck table 30. In addition, in the
enbodi nent, the chuck table 61 of the cleaning unit 60 is
provided so as to be raisable and |lowerable in the Z-axis
direction by an air cylinder not illustrated or the I|ike.
The conveying unit conveys the workpi ece 200 in which the
work 210 has been cut by the cutting units 40 from the
chuck table 30 to the chuck table 61 of the cleaning unit
60.

The control unit 100 makes the processing apparatus
1 perform processing operation on the work 210 of the
wor kpi ece 200 by controlling each of the above-described
units of the processing apparatus 1. Specifically, the
control unit 100 mekes the guide rails 21 of the
tenporary placenment unit 20 support the workpiece 200
before cutting processing which workpiece has been
conveyed from the cassette 7 by the carrying-in/out unit
10, and thereafter nakes the tenporary placenent unit 20

mount the work 210 of the workpiece 200 supported by the
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guide rails 21 onto the holding surface 31 of the chuck
table 30. After sucking and holding the work 210 on the
chuck table 30, the control unit 100 nakes the X-axis
moving unit 70 nove the chuck table 30, and makes the
canmera unit 50 image the work 210 on the chuck table 30.
The control wunit 100 carries out alignnent that aligns
the work 210 and the cutting blade 41 with each other,
and mekes the cutting blades 41 of the cutting units 40
cut into planned dividing lines 202 while noving the
chuck table 30 and the cutting blades 41 relative to each
ot her al ong the planned dividing |lines 202.

After making the cutting blades 41 cut into all of
the planned dividing lines 202, the control wunit 100
rel eases the sucking and holding of the chuck table 30,
and makes the conveying unit convey the workpiece 200 on
the chuck table 30 to the cleaning unit 60. The contro
unit 100 nakes the cleaning unit 60 clean the workpiece
200, mekes the guide rails 21 of the tenporary placenent
unit 20 support the workpiece 200 on the chuck table 61
of the cleaning unit 60, and thereafter nakes the
carrying-in/out unit 10 carry the workpiece 200 into the
cassette 7.

The control wunit 100 is a conputer including an

arithnmetic processing apparatus having a m croprocessor
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such as a central processing unit (CPU, a storage
apparatus having a nenory such as a read only nenory
(ROM or a random access nenory (RAM, and an input-
output interface apparatus. The arithmetic processing
apparatus of the control wunit 100 perforns arithnetic
processing according to a conputer program stored in the
storage apparatus, and outputs a control signal for
controlling the processing apparatus 1 to each of the
above-described units of the processing apparatus 1 via
the input-output interface apparatus.

In addition, the control unit 100 is connected with
a display unit not illustrated, which displays a state of
processi ng operation, the inmage inaged by the camera unit
50, and the like and an input unit used when an operator
regi sters processing content information and the Iike.
The display unit is formed by a liquid crystal display
apparatus or the |ike. The input unit is formed by a
touch panel provided in the display screen of the display
unit, an external input apparatus such as a keyboard, or
the Iike.

The present specification wll next describe a
configuration of the tenporary ©placenent unit 20,
particularly the guide rails 21. As illustrated in FIG 2,

FIG 3, and FIG 4, the guide rails 21 each include a
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side wall nenber 211, a bottom nmenber 212 as a bottom
portion, and a rotating apparatus 213 (illustrated in FIG
1). The side wall nenber 211 is attached to the coupling
menbers 22, and includes a top wall portion 214 flat
along a horizontal direction and a side wall portion 215
conti nuous with an edge of the top wall portion 214 on a
far side of the guide rail 21 which side is far fromthe
other guide rail 21. The side wall portion 215 is forned
so as to be flat along the vertical direction.

The bottom nmenber 212 is forned in the shape of a
band plate extending in the Y-axis direction. As
illustrated in FIG 3 and FIG 4, the bottom nenber 212
is provided to a lower end of the side wall portion 215
so as to be rotatable over a closed state in which an
upper surface 217 is parallel wth the horizonta
direction and an opened state in which the upper surface
217 is parallel wth the vertical direction. Incidentally,
the rotational center of the bottom nenber 212 is
parallel wth the Y-axis direction. In addition, the
rotational center of the bottom nmenmber 212 is disposed at
an edge on a far side of the guide rail 21 which side is
far fromthe other the guide rail 21 in the closed state
in which the upper surface 1is parallel wth the

hori zontal direction. The bottom nenber 212 in the cl osed
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state supports the annular frame 206 of the workpiece 200
on the upper surface 217. The bottom nenber 212 in the
opened state does not support the annular frame 206 of
t he wor kpi ece 200.

The rotating apparatus 213 is a rotary cylinder
that is attached to the side wall portion 215 and whose
out put shaft rotating about an axis is attached to the
bottom nenber 212. The rotating apparatus 213 rotates the
bott om nenber 212 over the closed state and the opened
state. Thus, the bottom nenbers 212 of the pair of guide
rails 21 open and close in a doubl e-door manner when the
bott om menbers 212 rotate.

In addition, in the enbodinent, the tenporary
pl acement unit 20 includes an abutting unit 25 and a
novenent assistance unit 26. The abutting unit 25 is
provided to each of the guide rails 21. 1In the enbodi nent,
the abutting unit 25 is disposed above the chuck table 30
| ocated in the carrying-in-and-out region. The abutting
unit 25 presses the workpiece 200 from the outside of the
pair of guide rails 21 toward the center of the pair of
guide rails 21 along the X-axis direction as the bottom
menber 212 rotates to open from the closed state to the
opened state, that is, so as to be interlocked with the

rotation of the bottom nmenber 212. The abutting unit 25
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thereby positions the workpiece 200 at a predeterm ned
position in the X-axis direction. 1In the enbodi nent, the
abutting unit 25 presses the annular frame 206 of the
wor kpi ece 200 from the outside of the pair of guide rails
21 toward the center of the pair of guide rails 21 along
the X-axis direction as the bottom nmenber 212 rotates to
open fromthe closed state to the opened state, that is,
so as to be interlocked with the rotation of the bottom
menber 212.

As illustrated in FIG 2, FIG 3, and FIG 5, the
abutting unit 25 is disposed within a notch portion 216
formed by notching a part of the side wall portion 215 of
the side wall nenber 211 of each guide rail 21. The
abutting unit 25 includes a pair of link nenbers 251, a
pair of abutting blocks 252, a pair of biasing units 253,
and an action unit 27.

Each link nenmber 251 is fornmed in a doglegged
pl anar shape, and a central portion in a [|ongitudinal
direction of the link nenber 251 is |ocated nost inward
in the pair of guide rails 21. Each link nmenber 251 is
attached to the top wall portion 214 of the side wal
menber 211 so as to be rotatable about the central
portion. The rotational center of the |link nmenber 251 is

parallel with the Z-axis direction. In addition, the pair
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of link nmenbers 251 is arranged at an interval in the Y-
axis direction.

The abutting bl ocks 252 are set so as to be novable
from the outer circunference of the workpiece 200
supported by the guide rails 21 toward the center of the
wor kpi ece 200. The abutting blocks 252 are forned in a
columar shape parallel with the Z-axis direction, and
are attached to one end portions of the pair of |link
menbers 251 which end portions are adjacent to each other.
The abutting blocks 252 are attached to the one end
portions of the link menbers 251 provided so as to be
rot at abl e about the central portions. The abutting bl ocks
252 are thereby set so as to be novable from the outer
ci rcunference of the workpi ece 200 supported by the guide
rails 21 toward the center of the workpiece 200.

The biasing units 253 position the abutting bl ocks
252 at a retracted position illustrated in FIG 5 and the
like at which retracted position the abutting bl ocks 252
are supported by the guide rails 21 in the X-axis
direction and are retracted to the outside of the
wor kpi ece 200. In the enbodinent, the biasing units 253
are provided to other end portions of the pair of link
menbers 251 which other end portions are on sides far

from each other, and bias the link nenbers 251 in a
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direction in which the abutting blocks 252 go toward the
out si de of the workpiece 200 supported by the guide rails
21. \Wen the abutting blocks 252 are positioned at the
retracted position, the biasing units 253 abut against
the inner surface of the notch portion 216, so that
di spl acenent of the abutting bl ocks 252 to the outside of
the workpiece 200 from the retracted position is
regul at ed.

The action unit 27 is fixed to the bottom nenber
212 of the guide rail 21. The action unit 27 is retracted
fromthe abutting blocks 252 in the closed state in which
the bottom nmenmber 212 is closed. The action unit 27
presses the abutting blocks 252 toward the workpiece 200
with a force exceeding a biasing force of the biasing
units 253 in the opened state in which the bottom nenber
212 is opened. The action unit 27 is fixed to an
under surface of the bottom nmenber 212, and is disposed in
a center in the Y-axis direction of the notch portion 216.

The action unit 27 includes an outward protruding
portion 271 protruding nore to the outside of the pair of
guide rails 21 than the bottom nenber 212 when the bottom
menber 212 is positioned in the closed state and an
upward extendi ng portion 272 extending upward from an end

of the outward protruding portion 271.
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The wupward extending portion 272 includes cam
surfaces 273 in a central portion in the Y-axis direction.
The cam surfaces 273 are provided from an upper end of
the upward extending portion 272 to both ends in the Y-
axis direction of a recessed notch 274 and inclined in
directions of approaching each other toward a |ower side
when the bottom nenber 212 is positioned in the closed
state. Wen the bottom nmenber 212 is in the closed state,
the cam surfaces 273 are separated from the abutting
bl ocks 252. In addition, when the bottom nmenber 212 is
rotated from the closed state toward the opened state,
the cam surfaces 273 abut against the abutting bl ocks 252
and nove the abutting unit 25 to the inside of the pair
of guide rails 21 by pressing the abutting unit 25 to the
inside of the pair of guide rails 21 against a biasing
force of the biasing units 253. The cam surfaces 273
thereby nmke the abutting blocks 252 abut against the
annul ar frame 206 of the workpiece 200 supported by the
guide rails 21

The novenent assistance unit 26 assists in the
novenent of the workpiece 200 by the abutting bl ocks 252
of the abutting unit 25 by jetting a gas from the bottom
menber 212 of the guide rail 21. The novenent assistance

unit 26 includes: a plurality of jetting holes 261

27



arranged in the bottom nenber 212; and an air supply
source 262 (illustrated in FIG 1) that supplies a
pressurized gas to the plurality of jetting holes 261.

Wien the work 210 supported by the annular frame 206 of

t he wor kpi ece 200 supported by at |east the bottom nenber
212 of the guide rail 21 is nmunted on the holding
surface 31 of the chuck table 30, the novenent assistance
unit 26 jets, from the jetting holes 261, a pressurized
gas from the air supply source 262, and thus facilitates
the nmovenent of the annular frame 206 with respect to the
guide rail 21 by the pressurized gas.

Qperation of the tenporary placenent unit 20 wll

next be described with reference to drawings. FIG 6 is a
front view as viewed froma cassette side, the front view
schematically illustrating a state in which the guide
rails of the tenporary placenent unit of the processing
apparatus illustrated in FIG 1 support a workpiece
carried out fromthe cassette by the carrying-in/out unit.
FIG 7 is a perspective view illustrating principal parts
of the tenporary placenment unit illustrated in FIG 6.

FIG 8 is another perspective view illustrating principal

parts of the tenmporary placenent unit illustrated in FIG

6. FIG 9 is a front view of the tenporary placenent unit

illustrated in FIG 6 as viewed from the cassette side
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FIG 10 is a front view as viewed fromthe cassette side,
the front view schematically illustrating a state in
which the workpiece supported by the guide rails
illustrated in FIG 6 is nmounted on the holding surface
of the chuck table. FIG 11 is a perspective view
illustrating principal parts, in which perspective view
the bottom portion of the tenporary placenent unit
illustrated in FIG 7 is rotated toward the opened state.
FI G 12 is another perspective view illustrating
princi pal parts  of the tenporary placenent uni t
illustrated in FIG 11. FIG 13 is a front view of the
tenporary placenent unit illustrated in FIG 11 as viewed
from the cassette side. FIG 14 is a perspective view
illTustrating principal parts, in which perspective view
the bottom portion of the tenporary placenent unit
illustrated in FIG 7 is positioned in the opened state.
FI G 15 is another perspective view illustrating
princi pal parts  of the tenporary placenent uni t
illustrated in FIG 14. FIG 16 is a front view of the
tenporary placenent unit illustrated in FIG 14 as viewed
fromthe cassette side. FIG 17 is a sectional view taken
along a line XVII-XVIl in FIG 14. FIG 18 is a front
view as viewed from the cassette side, the front view

schematically illustrating a state in which the bottom
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portion of the guide rail illustrated in FIG 7 is
positioned in the opened state. FIG 19 is a front view
as viewed from the cassette side, the front view
schematically illustrating a state in which the guide
rails illustrated in FIG 18 are raised.

The tenporary placenment unit 20 operates as foll ows
under control of the control unit 100. Before the
wor kpi ece 200 carried out from the cassette 7 by the
carrying-in/fout wunit 10 is tenporarily placed on the
tenporary placenent unit 20, the bottom nenbers 212 are
positioned in the closed state, as illustrated in FIG 6,
FIG 7, FIG 8, and FIG 9. The tenporary placenent unit
20 is stopped at a position raised by the raising and
| owering portion 23, and the annular frame 206 of the
wor kpi ece 200 carried out from the cassette 7 by the
carrying-in/fout wunit 10 is tenporarily placed on the
bott om nenber 212. At this tinme, the bottom nenber 212 is
positioned in the closed state, and the abutting bl ocks
252 are positioned at the retracted position. In addition,
the processing apparatus 1 positions the chuck table 30
directly below the work 210 of the workpiece 200 carried
out from the cassette 7 by the carrying-in/out unit 10
and supported by the guide rails 21.

The tenporary placenent unit 20 |owers the guide
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rails 21 toward the chuck table 30 positioned directly
bel ow the workpiece 200 by the raising and |owering
portion 23, and stops the guide rail 21 at the |owered
position. As illustrated in FIG 10, the tenporary
pl acenment unit 20 thus nounts the work 210 supported by
the annular frane 206 of the workpiece 200 supported on
the bottom nenber 212 of the guide rail 21 onto the
hol ding surface 31 of the chuck table 30 with the tape
205. The tenporary placenment unit 20 jets the pressurized
gas of the air supply source 262 from the jetting holes
261 by the novenent assistance unit 26, and rotates the
bott om nmenber 212 fromthe closed state toward the opened
state by the rotating apparatus 213, as illustrated in
FIG 11, FIG 12, and FIG 13.

Then, in the tenporary placenent wunit 20, the
upward extending portion 272 of the action wunit 27
approaches the abutting blocks 252, and the cam surfaces
273 provided to the upward extending portion 272 abut
agai nst the abutting blocks 252. The tenporary placenent
unit 20 further rotates the bottom nmenber 212 toward the
opened state. The cam surfaces 273 thus press the
abutting blocks 252 to the inside of the pair of guide
rails 21 against a biasing force of the biasing units 253.

The tenporary placenent wunit 20 positions the bottom
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menber 212 in the opened state, and thereby opens the
bottom nenber 212, as illustrated in FIG 14, FIG 15,
FIG 16, FIG 17, and FIG 18.

Then, in the tenporary placenent unit 20, the
abutting blocks 252 provided to each of the guide rails
21 press the annular frame 206 of the workpiece 200 to
the inside of the pair of guide rails 21. The tenporary
pl acenment unit 20 nounts the workpi ece 200 onto the chuck
table 30 while positioning the workpiece 200 at a
predeterm ned position in the X-axis direction wth
respect to the chuck table 30, and stops jetting the
pressurized gas from the jetting holes 261 of the
novenent assi stance unit 26. Therefore, the annular frane
206 is positioned by the gas jetted from the jetting
holes 261 of the novenent assistance unit 26 w thout
scraping the gquide rail 21. Then, the processing
apparatus 1 sucks and holds the work 210 on the hol ding
surface 31 of the chuck table 30 with the tape 205. Thus,
the workpiece 200 is pressed from the outside by the
abutting blocks 252 until inmediately before being sucked
and held fromthe chuck table 30.

As illustrated in FIG 19, the tenporary placenent
unit 20 rises by the raising and |owering portion 23, and

retracts from the chuck table 30. Then, the processing
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apparatus 1 cuts the work 210 by the cutting units 40.
When the processing apparatus 1 conpletes cutting the
wor k 210, the processing apparatus 1 positions the chuck
table 30 holding the workpiece 200 directly below a
position between the pair of guide rails 21 as
illustrated in FIG 19, and stops the sucking and hol di ng
of the holding surface 31. The processing apparatus 1
supports the workpiece 200 on the chuck table 30 by the
pair of guide rails 21 by perform ng an operation reverse
to the operation of nounting the workpiece 200 supported
by the guide rails 21 onto the chuck table 30.
Specifically, the processing apparatus 1 |owers, by
the raising and lowering portion 23, the guide rails 21
whose bottom nenbers 212 are positioned in the opened
state toward the chuck table 30 on which the workpiece
200 is nounted, and stops the guide rails 21 at the
| owered position. The processing apparatus 1 jets the
pressurized gas of the air supply source 262 from the
jetting holes 261 by the novenent assistance unit 26 of
the tenmporary placenent unit 20, and rotates the bottom
nmenbers 212 from the opened state toward the closed state
by the rotating apparatuses 213. The processi ng appar at us
1 supports the annular franme 206 of the workpiece 200 on

the bottom nenbers 212 when the bottom nenbers 212 are
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positioned in the closed state. The processing apparatus
1 raises the guide rails 21 by the raising and |owering
portion 23. The processing apparatus 1 thus renoves the
wor kpi ece 200 fromthe chuck table 30.

The processing apparatus 1 nounts the workpi ece 200
supported by the guide rails 21 onto the chuck table 61
of the <cleaning wunit 60 by performng an operation
simlar to the operation of nmounting the workpiece 200
onto the chuck table 30. The processing apparatus 1 sucks
and holds the workpiece 200 on the chuck table 61, and
cl eans the workpiece 200 by the cleaning unit 60. The
cleaning unit 60 lowers the chuck table 61 during the
cl eaning, and raises the chuck table 61 before and after
t he cl eani ng.

When the processing apparatus 1 conpletes the
cleaning by the <cleaning wunit 60, the processing
apparatus 1 renoves the workpiece 200 from the chuck
table 61 by performng an operation simlar to the
operation of renoving the workpiece 200 from the chuck
table 30, and supports the workpiece 200 by the pair of
guide rails 21. The processing apparatus 1 carries the
wor kpi ece 200 supported by the guide rails 21 into the
cassette 7 by the carrying-in/out unit 10. As described

above, the tenporary placenent unit 20 tenporarily places
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the workpiece 200 on the guide rails 21, and positions
the workpiece 200 at a predeterm ned position in the X-
axis direction with respect to the chuck tables 30 and 61.

The processing apparatus 1 according to the
foregoi ng enbodi ment realizes the positioning in the X-
axis direction of the workpiece 200 supported by the pair
of gquide rails 21, that 1is, the <centering of the
wor kpi ece 200, by the abutting unit 25 pressing the
wor kpi ece 200 from the outside and the gas jetted from
the bottom nenbers 212 of the guide rails 21. In addition,
in the processing apparatus 1, the action unit 27 is
fixed to the bottom nenbers 212, and when the bottom
menbers 212 are rotated from the closed state to the
opened state, the action unit 27 presses the annular
frame 206 of the workpiece 200 toward the inside of the
pair of guide rails 21 fromthe retracted position of the
abutting unit 25. As a result, the processing apparatus 1
can position the workpiece 200 by the abutting unit 25
using the rotating apparatus 213 that rotates the bottom
menber 212, and thus nakes it possible to position the
wor kpiece 200 at a desired position in the X-axis
direction without the annular frame 206 of the workpiece
200 scraping the guide rail 21 while obviating a need for

a new driving source. Hence, the processing apparatus 1
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produces an effect of being able to achieve a reduction
In cost and a reduction in weight.

In addition, the processing apparatus 1 nounts the
wor kpi ece 200 on the chuck table 30, and the workpiece
200 is pressed from the outside by the abutting bl ocks
252 until imrediately before being sucked and held from
the chuck table. There is thus another effect of being
able to mnimze positional displacenent of the workpiece
200 in the X-axis direction.

It is to be noted that the present invention is not
limted to the foregoing enbodi ment. That is, the present
invention can be nodified and carried out in various

manners w thout departing from the gist of the present

I nventi on. In the foregoing enbodinent, a cutting
apparatus is illustrated as the processing apparatus 1.
However, in the present i nventi on, the processing
apparatus 1 is not limted to a cutting apparatus, and

may be various kinds of processing apparatuses performng
various kinds of processing on the wrk 210 of the
wor kpi ece 200, such as a |laser processing apparatus
performng |aser processing on the work 210 of the
wor kpi ece 200.

The present invention is not limted to the details

of the above described preferred enbodi nent. The scope of
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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 cassette nounting unit on which a cassette
housing a plurality of workpieces is nounted;

carrying in/out nmeans for carrying out a workpiece
from the cassette nmounted on the cassette nounting unit
and carrying the workpiece into the cassette;

a tenporary placenent unit in which the workpiece
carried out by the carrying in/out neans is tenporarily
pl aced,;

a chuck table configured to hold the workpiece
transferred fromthe tenporary placenent unit;

a processing wunit configured to process the
wor kpi ece held by the chuck table; and

a processing feed unit configured to processing-
feed the chuck table in an X-axis direction, wherein

the <cassette nounting wunit and the tenporary
pl acenent unit are disposed so as to be substantially
aligned with each other in a Y-axis direction orthogonal
to the X-axis direction,

the carrying in/out nmeans includes

a holding wunit <configured to hold the
wor kpi ece housed in the cassette and a noving unit

configured to nove the holding wunit in the Y-axis
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direction,
the tenporary placenent unit includes
a pair of guide rails having a bottom
portion and a side wall portion extending in the Y-axis
direction and supporting the workpiece, the bottom
portion opening and closing in a doubl e-door manner,
a raising and lowering unit configured to
rai se and | ower the guide rails, and
an abutting unit configured to position the
wor kpiece at a predetermned position in the X-axis
direction by pressing the workpiece from an outside to a
center so as to be interlocked with rotation of the
bottom portions of the guide rails, and
the guide rails are lowered toward the chuck table
positioned directly below the workpiece supported by the
guide rails, and the workpiece is nounted onto the chuck
table by opening the bottom portions of the guide rails
while the workpiece is positioned at the predeterm ned
position in the X-axis direction.
2. The processing apparatus according to claim 1,
wherein
the workpiece is a frame unit having the workpiece
fixed in an opening of an annular frane by a tape, and

with a dianmeter smaller than an interval between the pair
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of guide rails, the chuck table fixes the frane unit.

3. The processing apparatus according to claim 1,
wher ei n

the abutting unit includes

an abutting block set so as to be novable
from a periphery of the workpiece supported by the guide
rails toward a center of the workpiece,

a biasing unit configured to position the
abutting block at a retracted position at which the
abutting block 1is retracted to an outside of the
wor kpi ece in the X-axis direction, and

an action unit fixed to the bottom portions
of the guide rails, the action unit retracting from the
abutting block when the bottom portions are closed, and
pressing the abutting block toward the workpiece with a
force exceeding a biasing force of the biasing unit when
the bottom porti ons are opened.

4. The processing apparatus according to claim 1,
wherein

the tenporary placenment wunit further includes a
novenent assistance unit configured to assist novenent of
the workpiece by the abutting unit by jetting a gas from

the bottom portions of the guide rails.
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