CUTTI NG APPARATUS

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to a cutting
apparatus including a cutting unit that cuts a workpi ece
with a cutting bl ade.

Description of the Related Art

In a process for fabricating device chips for use
in electronic equipnment including cellular phones and
personal conputers, a plurality of crossing schedul ed
division lines are set on a front surface of a wafer
formed of, for exanple, a sem conductor. Devices, such as
integrated circuits (1 Cs) and | arge-scale integration
circuits (LSIs), are then forned in respective separate
regi ons defined by the scheduled division lines. An
adhesive tape called a dicing tape affixed to an annul ar
frane is thereafter affixed to a back surface of the
wafer, and the wafer, the adhesive tape, and the annul ar
frame forman integrated frane unit. The wafer included
in the frame unit is processed and divided al ong the
schedul ed division lines (streets). This forns individua
devi ce chips on the adhesive tape.

To divide the wafer, a cutting apparatus, for



exanpl e, is enployed. The cutting apparatus includes, for
exanpl e, a chuck table, a cutting unit, and a cl eaning
unit. The chuck table holds the workpiece such as the
wafer via the adhesive tape. The cutting unit cuts the
wor kpi ece. The cleaning unit cleans the frane unit that

i ncludes the cut workpiece. The cutting apparatus further
i ncl udes a cassette placenent unit, a conveyance unit,

and a control unit. The cassette placenment unit receives
a cassette that houses a plurality of frame units. The
conveyance unit conveys the frame unit. The control unit
controls various conponents of the cutting apparatus. The
adhesive tape used in the frane unit includes an adhesive
| ayer including, for exanple, an ultraviolet curable
resin. The adhesive |ayer, while exhibiting strong
adhesion to the workpiece such as the wafer, cures to
reduce the adhesion when irradiated with ultraviolet rays.
When t he adhesive tape affixed to the workpiece is to be
peel ed off after cutting has been conpl eted, the adhesive
tape is irradiated with the ultraviolet rays to thereby
reduce adhesion of the adhesive layer. An ultraviolet ray
I rradi ati on apparatus including an ultraviolet |ight
source that emts ultraviolet rays, for exanple, is used
for irradiating the adhesive tape with the ultraviol et

rays.



Cutting apparatuses incorporating ultraviolet ray
irradiation units have been devel oped in order to form
devi ce chips even nore efficiently by elimnating the
need to convey the frane unit including the cut workpiece
onto an ultraviolet ray irradiation unit (see, for
exanpl e, Japanese Patent Lai d-open No. 2003-204887 and
Japanese Patent Laid-open No. 2006-295050). The cutting
apparatus incorporating the ultraviolet ray irradiation
unit typically works as follows. Specifically, the
conveyance unit conveys a franme unit fromthe cassette
| oaded in the cassette placenent unit onto the chuck
table and the cutting unit cuts the workpiece included in
the frame unit. The conveyance unit next conveys the
frame unit fromthe chuck table onto the cleaning unit
and the cleaning unit cleans the frane unit. The frane
unit is then conveyed onto the ultraviolet ray
irradiation unit and the adhesive tape is irradiated with
the ultraviolet rays. The frane unit is thereafter housed

in the cassette.

SUMMVARY OF THE | NVENTI ON
A plurality of cutting apparatuses for various
purposes are installed in a device chip fabrication

factory. The cutting apparatus incorporating an



ultraviolet ray irradiation unit costs relatively high
and all cutting apparatuses installed in a fabrication
factory are not necessarily provided with the ultraviolet
ray irradiation units. To cut a workpiece with a cutting
apparatus in which an ultraviolet ray irradiation unit is
not mounted, the fabrication factory in which this
cutting apparatus is installed requires an ultraviol et
ray irradiation apparatus that irradi ates the adhesive
tape wth the ultraviolet rays. The installation of an
i ndependent ultraviolet ray irradiation apparatus in this
fabrication factory, however, results inalimted
i nternal space of the fabrication factory bei ng consuned
by the ultraviolet ray irradi ati on apparatus. Moreover,
the ultraviolet ray irradiati on apparatus involves
additional cost. Al this results in reduced productivity
of the fabrication factory. It is therefore an object of
the present invention to provide a cutting apparatus that
can function as an ultraviolet ray irradiation apparatus.
In accordance wth an aspect of the present
i nvention, there is provided a cutting apparatus. The
cutting apparatus includes: a chuck table that holds a
frame unit, the franme unit including an annular franme, an
adhesi ve tape affixed to the annular franme and havi ng

adhesi on reduced by being irradiated with ultraviol et
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rays, and a workpiece to which the adhesive tape is
affixed; a cutting unit that cuts with a cutting bl ade
the workpiece included in the frame unit held by the
chuck table; a cleaning unit that cleans the frame unit

i ncludi ng the workpi ece cut by the cutting unit; an
ultraviolet ray irradiation unit that irradiates the
adhesive tape of the frame unit with ultraviolet rays; a
cassette placenent unit in which a cassette capabl e of
housing the franme unit is placed; a conveyance unit that
conveys the frame unit to and fromthe cassette placed on
the cassette placenent unit, the chuck table, the
cleaning unit, and the ultraviolet ray irradiation unit;
and a control unit that controls conmponents including the
cutting unit, the cleaning unit, the ultraviolet ray
irradiation unit, and the conveyance unit. The contro
unit includes a processing nobde registration section in
whi ch a conmand to be output by the control unit to each
of the conponents in each of a plurality of types of
processing that can be perfornmed for the franme unit is
regi stered. The processing node registration section

regi sters therein: a command in a cutting apparatus node
that causes the cutting unit to cut the workpiece
included in the frame unit unl oaded fromthe cassette and

hel d by the chuck table and causes the conveyance unit to



convey and |l oad the franme unit including the cut

wor kpi ece onto the cassette, and a command in an
ultraviolet ray irradi ati on apparatus node that causes
the ultraviolet ray irradiation unit to irradiate the
frame unit unl oaded fromthe cassette with ultraviol et
rays, w thout causing the cutting unit to cut the

wor kpi ece included in the frame unit, and that causes the
conveyance unit to convey and |load onto the cassette the
frame unit that has been irradiated wth the ultraviol et
rays. The control unit has a function that acquires from
t he processing node registration section a conmand
corresponding to the processing to be perforned for the
frame unit and that outputs the command to the
correspondi ng conponent.

Preferably, the processing node registration
section further registers therein a command in a cl eaning
appar at us node that causes the cleaning unit to clean the
frame unit unl oaded fromthe cassette, w thout causing
the cutting unit to cut the workpiece included in the
frame unit, and that causes the conveyance unit to convey
and | oad the cleaned franme unit onto the cassette.

The cutting apparatus according to the aspect of
the present invention includes a cutting unit that can

cut a workpiece included in a frame unit; a cleaning unit



that can clean the franme unit; and an ultraviolet ray
irradiation unit that can irradiate the frame unit with
ultraviolet rays. The cutting apparatus further includes
a control unit that controls conponents. The control unit
i ncl udes a processing node registration section in which
commands corresponding to various types of processing to
be perforned by the cutting apparatus are registered. The
processi ng node regi stration section registers therein a
command in a cutting apparatus node in which the

wor kpi ece is cut and a command in an ultraviolet ray
irradi ati on apparatus node in which the frame unit is
irradiated with ultraviolet rays. The control unit
acquires fromthe processing node registration section a
command corresponding to a type of processing schedul ed
to be performed by the cutting apparatus and outputs the
command to a correspondi ng conponent to thereby enable
the cutting apparatus to performthe various types of
processi ng.

For exanple, to performcutting of the workpiece
in the cutting apparatus, the control unit acquires from
the processing node registration section a command in the
cutting apparatus node and out puts the command to a
correspondi ng conponent to thereby enable the cutting

apparatus to performthe cutting of the workpiece. To



performirradiation of the frame unit with ultraviolet
rays in the cutting apparatus, the control unit acquires
fromthe processing node registration section a conmmand
in the ultraviolet ray irradi ati on apparatus node and
out puts the conmmand to a correspondi ng conponent to

t hereby enable the cutting apparatus to performthe
irradiation of the frame unit with the ultraviolet rays.
In the ultraviolet ray irradiation apparatus node, sinply
the frame unit is irradiated with the ultraviolet rays
and cutting of the workpiece is not perforned.
Specifically, the cutting apparatus functions as an
ultraviolet ray irradiati on apparatus when controll ed by
the ultraviolet ray irradiati on apparatus node. Thus,

di sposition of the cutting apparatus in a device chip
fabrication factory can elimnate the need for the
ultraviolet ray irradiati on appar at us.

A cutting apparatus is intended for cutting
wor kpi eces and the hitherto known cutting apparatuses
have not been manufactured so as to be appropriately
applicable to any type of processing other than cutting
of the workpieces. In the cutting apparatus in one aspect
of the present invention, however, the processing node
regi stration section registers therein the comands

correspondi ng to various types of processing and the



control unit outputs a specific command to a
correspondi ng conponent, so that the cutting apparatus
can be appropriately applied a specific type of
processing other than cutting. One aspect of the present
I nvention thus provides a cutting apparatus capabl e of
functioning as an ultraviolet ray irradiation apparatus.
The above and ot her objects, features, and
advant ages of the present invention and the manner of
realizing themw || becone nore apparent, and the
invention itself will best be understood froma study of
the followi ng description and appended clains with
reference to the attached drawi ngs showi ng a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a perspective view schenmatically
depicting a cutting apparatus, a cassette, and a frane
unit;

FIG 2 is a perspective view schematically
depicting a cassette placenent unit and an ultraviolet
ray irradiation unit;

FIG 3 is a cross-sectional view schenmatically
depicting the cassette placenent unit and the ultraviol et

ray irradiation unit;



FIG 4Ais a flowhart illustrating a cutting
appar at us node;

FIG 4B is a flowhart illustrating an ultraviol et
ray irradiation apparatus node; and

FIG 4Cis a flowhart illustrating a cleaning

appar at us node.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

An enbodi nent of the present invention will be
descri bed below with reference to the acconpanyi ng
drawi ngs. A frane unit for which various types of
processing are perforned by a cutting apparatus according
to the present enbodinent will first be described. FIG 1
IS a perspective view schematically depicting the cutting
apparatus, a cassette, and a frame unit according to the
enbodi nent. This frame unit 7 includes an annular franme 5,
an adhesive tape 3, and a workpiece 1. The adhesive tape
3is affixed to the annular franme 5. The workpiece 1 is
af fi xed by the adhesive tape 3. The adhesive tape 3 is
called a dicing tape. The workpiece 1 before and after
processing is supported by the adhesive tape 3.

The workpiece 1 is, for exanple, a wafer formed of
silicon, silicon carbide (SiC), or other sem conductor

material, or a disc-shaped substrate forned of sapphire,
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gl ass, quartz, or the like. As depicted in FIG 1, the
wor kpi ece 1 has a front surface on which a plurality of
crossi ng schedul ed division lines, called streets, are
fornmed. Devices, such as integrated circuits (ICs) and
light emtting diodes (LEDs), are forned in respective
separate regions defined by the schedul ed division |ines.
Di viding the workpiece 1 along the schedul ed di vi sion
| i nes produces device chips. The individual device chips
thus forned are supported by the adhesive tape 3. The
device chips are peeled off fromthe adhesive tape 3 and
are eventually nmounted on predeterm ned target objects on
whi ch the device chips are to be nounted.

The adhesive tape 3 includes a substrate (not
depi cted) and an adhesive | ayer (not depicted). The
substrate is fornmed of, for exanple, epoxy resin, acrylic
resin, synthetic rubber, or polyimde. The adhesive |ayer
includes an ultraviolet curable resin on the substrate.
The adhesive layer, while exhibiting strong adhesion to
the workpiece 1, cures to reduce the adhesi on when
irradiated with ultraviolet rays. Wen the adhesive tape
3 affixed to the workpiece 1 is to be peeled off, the
adhesive tape 3 is irradiated with the ultraviol et rays
to thereby reduce adhesion of the adhesive |ayer. The

annular frame 5 forned of, for exanple, netal is affixed
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to an outer peripheral portion of the adhesive tape 3. 1In
the frame unit 7, the workpiece 1 is affixed to and
supported by the adhesive tape 3 inside a through hole in
the annular franme 5. The workpiece 1, which is integrated
with the adhesive tape 3 and the frame 5 to constitute
the frame unit 7, is |oaded onto a cutting apparatus 2
and is cut by a cutting blade 24, which is nounted on the
cutting apparatus 2. Thereafter, the adhesive tape 3 is
peel ed off fromthe back surface side of the device chips
formed by cutting.

Conmponents of the cutting apparatus 2 will be
descri bed below. As depicted in FIG 1, a cassette
pl acenent unit 6 is disposed at a corner of an apparatus
base 4 of the cutting apparatus 2. The cassette pl acenent
unit 6 houses a cassette 9. The cassette 9 houses a
plurality of frame units 7. The cassette placenent unit 6
i ncl udes a cassette placenent base 6a. The cassette
pl acenent base 6a supports the cassette 9. The cassette
pl acenment base 6a can be raised or lowered in a vertica
direction (Z-axis direction) by an el evator nechani sm 48
(see FIG 2) to be described later. The cassette 9 has a
box- shaped housi ng that has a | oadi ng/unl oadi ng port 11
in a front face thereof. The frane unit 7 is | oaded and

unl oaded by way of the | oadi ng/unloading port 11. Handles
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13 are nounted on both lateral faces of the box-shaped
housing. A carrier who carries the cassette 9 holds onto
the handles 13. A plurality of support franes (not
depicted) are forned on inner walls of both lateral face
sides of the housing of the cassette 9. The support
frames protrude fromthe respective inner walls toward
the inside of the housing. The plurality of support
frames are provided in pairs at correspondi ng hei ghts on
both |lateral faces of the cassette 9. The frame unit 7 is
pl aced on one pair of the support franmes forned on both
the | ateral faces and housed in the cassette 9.
Loadi ng/ unl oadi ng neans 8, which | oads and unl oads
the frame unit 7 housed inside the cassette 9 supported
on the cassette placenent base 6a, is disposed on the
apparatus base 4 of the cutting apparatus 2. The
| oadi ng/ unl oadi ng neans 8 i ncludes, for exanple, a noving
portion and a hol ding portion. The noving portion can
nove in a Y-axis direction. The hol ding portion protrudes
fromthe noving portion toward the cassette placenent
base 6a. Wen the frame unit 7 is to be |oaded in the
cutting apparatus 2, the cassette 9 is raised or |owered
to thereby align, in the vertical direction, the target
frame unit 7 with the | oadi ng/unl oadi ng neans 8 and the

| oadi ng/ unl oadi ng neans 8 is noved in the Y-axis
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direction to advance into the cassette 9. The hol ding
portion is then caused to hold the frame unit 7 and the
| oadi ng/ unl oadi ng neans 8 is noved in the opposite
direction in the Y-axis direction. The frame unit 7 is
t hereby conveyed onto a tenporary placenent station 10 on
t he apparatus base 4 and the holding of the frame unit 7
by the hol ding portion is cancel ed.

A pair of bar-shaped positioning neans 12 is
di sposed on the apparatus base 4. The positioning neans
12 are di sposed on opposite sides of the tenporary
pl acenent station 10. The positioning neans 12 extend in
the Y-axis direction and are novable in the X-axis
direction so as to approach each other. The positioning
means 12 clanp the franme unit 7 on the tenporary
pl acenent station 10 to thereby position the franme unit 7
at a predeterm ned position. Conveyance neans 14 is
di sposed between the tenporary placenent station 10 on
t he apparatus base 4 and a chuck table 16 to be descri bed
| ater. The conveyance neans 14 includes a shaft portion
connected with the apparatus base 4, an arm portion
extending in a horizontal direction froman upper portion
of the shaft portion, and a holding portion at a distal
end of the armportion. The conveyance neans 14 works as

follows. Specifically, the holding portion holds the
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frame unit 7 on the tenporary placenent station 10 and
the shaft portion is rotated to thereby rotate the arm
portion, so that the franme unit 7 is noved to a position
on the chuck table 16.

The chuck table 16 is di sposed on the upper surface
of the apparatus base 4. The chuck table 16 holds the
frame unit 7, which includes the workpiece 1 to be cut.
The chuck table 16 includes a porous nenber, a suction
path (not depicted), and a suction source (not depicted).
The porous nenber is exposed to the upper surface. The
suction path comruni cates with the porous nmenber. The
suction source is connected with a proximal end side of
the suction path. Wen the suction source is operated,
vacuum acts on the frame unit 7 on the chuck table 16,
and the frame unit 7 is sucked and held by the chuck
table 16. Specifically, the upper surface of the chuck
table 16 assunes a holding surface 16a. A clanp 18 is
di sposed on the outer peripheral side of the hol ding
surface 16a of the chuck table 16. The clanp 18 hol ds the
frame 5 included in the frame unit 7. The chuck table 16
I's rotatable about an axis extending in a direction
per pendi cul ar to the hol ding surface 16a.

The cutting apparatus 2 includes an X-axi s noving

nmechani sm (not depicted) that noves the chuck table 16 in
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the X-axis direction. The chuck table 16, while hol ding
the frame unit 7, noves in the X-axis direction to

t hereby convey the frame unit 7 onto a processing area in
whi ch the workpiece 1 included in the frame unit 7 is cut.
An imagi ng canera 20 is disposed at a position superior
to a path along which the frame unit 7 advances into the
processing area. The inmaging canera 20 captures an i nage
of the workpiece 1 on the chuck table 16, which noves

al ong the path below the imagi ng canmera 20. The cutting
apparatus 2 perforns alignnment procedures for an
orientation of the workpiece 1 and a position of a
cutting unit 22 to be described |later so that the

wor kpi ece 1 can be cut al ong the schedul ed division |ines
of the workpiece 1.

The cutting unit 22, which cuts the workpiece 1 on
the chuck table 16, is disposed above the processing area.
The cutting unit 22 includes a spindle 26 and the annul ar
cutting blade 24. The spindle 26 extends in the Y-axis
direction. The cutting blade 24 is nounted at a distal
end of the spindle 26. The spindle 26 can be rotated
about the Y-axis direction by rotation neans (not
depi cted) such as a notor. The rotation of the spindle 26
enabl es the cutting blade 24 to be rotated.

Additionally, the cutting unit 22 can be raised and
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|l owered in the Z-axis direction by an el evator nmechani sm
not depicted and can be advanced and retracted in the Y-
axis direction by an advance/retract mechani sm not

depi cted. When the workpiece 1 is to be cut, the cutting
unit 22 is |owered such that a | ower end of the cutting
bl ade 24 is lower in height than a | ower end of the

wor kpi ece 1 and the chuck table 16 is noved in the X-axis
direction while the cutting blade 24 is being rotated.
Then, the cutting blade 24 cuts into the workpiece 1 so
that the workpiece 1 is cut.

A cleaning unit 30 is disposed on the upper surface
of the apparatus base 4. The cleaning unit 30 cleans the
frame unit 7 including the cut workpiece 1. The cutting
apparatus 2 includes conveyance neans 28, which conveys
the frame unit 7 fromthe chuck table 16 onto the
cleaning unit 30. The cleaning unit 30 includes a
cl eaning table 32 and a cl eaning nozzle 34. The frane
unit 7 is placed on the cleaning table 32. The cleaning
nozzle 34 supplies the frame unit 7 on the cleaning table
32 with a cleaning solution to thereby clean the frane
unit 7. The cleaning nozzle 34 is a pipe-shaped nenber.
The cl eani ng nozzle 34 includes a shaft portion, an arm
portion, and a jet port. The shaft portion extends in the

Z-axis direction froma position on an outer periphera
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side of the cleaning table 32. The arm portion extends
froman upper end of the shaft portion over a length to
reach a central portion of the cleaning table 32. The jet
port is disposed at a distal end of the armportion. The
frame unit 7 is cleaned when the franme unit 7 is placed
on the cleaning table 32 and the shaft portion is rotated
while the cleaning solution is jetted out fromthe jet
port .

It is noted that the |oading/unloading neans 8, the
conveyance neans 14, and the conveyance neans 28 each
function as a conveyance unit involved in conveyance of
the frame unit 7. As depicted in FIG 2, an ultraviolet
ray irradiation unit 40 is disposed at a | ower portion of
the cassette placenent base 6a. FIG 2 is a perspective
vi ew schematically depicting the ultraviolet ray
irradiation unit 40. The franme unit 7, which has been
cl eaned by the cleaning unit 30, is conveyed onto the
ultraviolet ray irradiation unit 40 by the conveyance
unit.

As depicted in FIG 2, the el evator mechani sm 48,
whi ch raises and | owers the cassette placenent base 6a
and the ultraviolet ray irradiation unit 40, is disposed
i nside the apparatus base 4. The frane unit 7, when to be

| oaded in and unl oaded fromthe ultraviolet ray
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irradiation unit 40, is exposed superiorly to the
apparatus base 4 by the el evator nmechanism 48. The
ultraviolet ray irradiation unit 40 includes a box-shaped
housi ng 44 and a pair of support frames 46a. The housi ng
44 has a | oadi ng/unl oadi ng port 44a forned therein. The
frame unit 7 is | oaded and unl oaded al ong the Y-axis
direction via the | oadi ng/unl oading port 44a. The support
frames 46a each protrude toward the inside froma
position near a center of a side wall of the housing 44
and extend along the Y-axis direction. A pair of support
frames 46b is di sposed inside the housing 44. The support
frames 46b are each di sposed at a corner at which a
bottomwal | of the housing 44 neets a side wall of the
housing 44. A plurality of ultraviolet |light sources 42
are di sposed at a position in the vertical direction

bet ween the support franmes 46a and the support frames 46b
I nsi de the housing 44.

The frame unit 7, which is to be irradiated with
ultraviolet rays by the ultraviolet ray irradiation unit
40, is |l oaded onto either the pair of support franes 46a
or the pair of support frames 46b. The franme unit 7, when
| oaded onto the pair of support frames 46a, can be
irradiated with the ultraviolet rays fromthe back

surface side thereof. The frame unit 7, when | oaded onto
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the pair of support frames 46b, can be irradiated with
the ultraviolet rays fromthe front surface side thereof.
The irradiation of the frame unit 7 with the ultraviol et
rays fromthe back surface side cures the adhesive tape 3
included in the frame unit 7 to thereby reduce adhesion
to the workpiece 1, so that the adhesive tape 3 can be
easily peeled off fromthe workpiece 1. The irradiation
of the frame unit 7 with the ultraviolet rays fromthe
front surface side nodifies the front surface side of the
wor kpi ece 1; for exanple, the surface can be turned to be
hydr ophi li c.

A noving plate 56 is disposed on the back surface
side of the housing 44 of the ultraviolet ray irradiation
unit 40. The noving plate 56 is supported slidably on the
el evator nechanism 48. The ultraviolet ray irradiation
unit 40 and the cassette placenent unit 6 are supported
on the el evator nechanism 48 via the noving plate 56. The
el evat or nechani sm 48 includes a pair of guide rails 50,

a ball screw 52, and a pul se notor 54. The guide rails 50
extend along the Z-axis direction. The ball screw 52 is
di sposed between the guide rails 50. The pul se notor 54
is connected with a | ower end side of the ball screw 52
and rotates the ball screw 52. Raising and | owering of

the ultraviolet ray irradiation unit 40 and the |ike by
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the el evator nmechanism 48 will be described below. FIG 3
IS a cross-sectional view schematically depicting the
cassette placenent unit 6 and the ultraviolet ray
irradiation unit 40. A nut portion that is threadedly
engaged with the ball screw 52 is disposed at a | ower
portion on the back surface of the noving plate 56.
Rotating the pulse notor 54 to thereby rotate the bal
screw 52 causes the noving plate 56, which supports the
ultraviolet ray irradiation unit 40 and the cassette
pl acenent unit 6, to nove in the vertical direction along
the Z-axis direction.

FIG 3 depicts a positional relation in height
between the ultraviolet ray irradiation unit 40 and the
| oadi ng/ unl oadi ng neans 8 when the frane unit 7 is to be
| oaded onto the support franes 46a of the housing 44. To
irradiate the frame unit 7 with ultraviolet rays fromthe
back surface side, the support franes 46a of the
ultraviolet ray irradiation unit 40 are aligned in height
wi th the | oadi ng/ unl oadi ng means 8 using the el evator
mechani sm 48 as depicted in FIG 3. The franme unit 7,
whi ch has been irradiated with ultraviolet rays by the
ultraviolet ray irradiation unit 40, is pulled out of the
housi ng 44 by the | oadi ng/ unl oadi ng neans 8. The el evator

mechani sm 48 thereafter aligns a predeterm ned housing
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position of the cassette 9 with the height of the

| oadi ng/ unl oadi ng neans 8 and the | oadi ng/ unl oadi ng nmeans
8 loads the frame unit 7 onto the predeterm ned housing
position via the | oading/unloading port 11 of the
cassette 9.

The cutting apparatus 2 will further be described
with reference to FIG 1. Input neans 36 is disposed on
one end of an upper surface of the apparatus base 4 of
the cutting apparatus 2. The input nmeans 36 inputs, for
exanpl e, various types of instructions in the cutting
apparatus 2. In addition, a display nonitor 38 is
di sposed at an upper portion of the apparatus base 4. The
di spl ay nonitor 38 displays, for exanple, screens
i ndi cating progress statuses of processing perfornmed by
the cutting apparatus 2, details of the processing, and
war ni ng and operation. An operator who operates the
cutting apparatus 2 operates the cutting apparatus 2 with
the i nput neans 36, while view ng the screens displ ayed
on the display nonitor 38. The cutting apparatus 2
further includes a control unit 4a. The control unit 4a
control s various conponents of the cutting apparatus 2
including the cutting unit 22, the cleaning unit 30, the
ultraviolet ray irradiation unit 40, and the conveyance

units. The control unit 4a controls, for exanple, the
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cassette placenent unit 6, the conveyance units, the
cutting unit 22, the cleaning unit 30, the ultraviolet
ray irradiation unit 40, and the el evator nechani sm 48 by
out putti ng conmands thereto.

The control unit 4a includes a processing node
regi stration section 4b. The processing node registration
section 4b registers a conmand to be output by the
control unit 4a to each of the conponents in each of a
plurality of types of processing to be perforned by the
cutting apparatus 2 on the frame unit 7. The control unit
4a acquires fromthe processing node registration section
4b a command corresponding to a specific type of
processing to be perfornmed on the franme unit 7 and
out puts the conmand to the correspondi ng conponent. The
processi ng node regi stration section 4b registers therein
not only a command relating to cutting by the cutting
unit 22 of the workpiece 1 included in the frame unit 7,
but al so conmands relating to other types of processing.
Exanpl es of the types of processing to be registered
i nclude, but are not limted to, a conmand relating to
irradiation of the frame unit 7 with ultraviolet rays not
i nvolving cutting of the workpiece 1 and a comand
relating to cleaning of the franme unit 7 not involving

cutting of the workpiece 1.
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A hitherto known cutting apparatus has been
engi neered for cutting workpieces and an ultraviolet ray
irradiation unit nmounted in the cutting apparatus
processes a frame unit that includes the workpiece cut by
a cutting unit. Specifically, the ultraviolet ray
irradiation unit is not intended for use in irradiating
with ultraviolet rays a workpi ece cut by another cutting
apparatus different fromthe hitherto known cutting
apparatus and a workpiece that is yet to be cut. Thus, an
appropriate application of the hitherto known cutting
apparatus including the ultraviolet ray irradiation unit
to only the irradiation of the frame unit with
ultraviolet rays is not easy and forcing the hitherto
known cutting apparatus to the irradiation of the
ultraviolet rays nmay cause the cutting apparatus to
devel op an unexpected fault. In contrast, in the cutting
apparatus 2 in the present enbodi nent, the control unit
4a includes the processing node registration section 4b
and a command in, for exanple, an ultraviolet ray
irradi ati on apparatus node in which only the irradiation
of ultraviolet rays is to be perforned is registered in
the processing node registration section 4b. The contro
unit 4a then acquires the command fromthe processing

node regi stration section 4b and outputs the command to a
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correspondi ng conponent. Thus, the cutting apparatus 2
can function as an ultraviolet ray irradi ati on appar at us,
so that the cutting apparatus 2 can appropriately
irradiating the frame unit 7 including the workpiece 1
not cut by the cutting apparatus 2 with ultraviolet rays.

Exanpl es of comuands registered in the processing
node regi stration section 4b will be described. FIG 4A
is a flowhart illustrating a cutting apparatus node. FIG
4B is a flowhart schematically illustrating an
ultraviolet ray irradiation apparatus node. FIG 4Cis a
flomchart schematically illustrating a cleaning apparatus
node.

Commands in the cutting apparatus node will first
be described with reference to FIG 4A. The cutting
apparatus node refers to a node in which the cutting
apparatus 2 functions as a cutting apparatus. Types of
processing performed in the cutting apparatus node
include cutting by the cutting unit 22, cleaning by the
cleaning unit 30, and irradiation of ultraviolet rays by
the ultraviolet ray irradiation unit 40. In the cutting
apparatus node, the control unit 4a first controls the
el evat or nmechani sm 48 and t he | oadi ng/ unl oadi ng neans 8
to thereby unload the frame unit 7 fromthe cassette 9.

The control unit 4a next controls the positioning neans
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12 and the conveyance neans 14 thereby to place the frane
unit 7 on the holding surface 16a of the chuck table 16
and to allow the chuck table 16 to hold the frame unit 7.
The control unit 4a then controls the X-axis noving
mechani sm and the cutting unit 22 to thereby cause the
cutting unit 22 to cut the workpiece 1 included in the
frame unit 7.

The control unit 4a thereafter controls the
conveyance neans 28 to thereby convey the frame unit 7
fromthe chuck table 16 onto the cleaning table 32 and
controls the cleaning unit 30 to clean the workpiece 1.
Additionally, the control unit 4a controls the el evator
mechani sm 48, the conveyance neans 14, and the
| oadi ng/ unl oadi ng neans 8 to thereby |load the frane unit
7 onto the ultraviolet ray irradiation unit 40 and
controls the ultraviolet ray irradiation unit 40 to
thereby irradiate the frame unit 7 with ultraviol et rays.
The control unit 4a then controls the el evator mechani sm
48 and t he | oadi ng/ unl oadi ng neans 8 to thereby | oad the
frame unit 7 including the cut workpiece 1 onto the
cassette 9. To cause the cutting apparatus 2 to function
as a cutting apparatus, the control unit 4a acquires a
command corresponding to the cutting apparatus node from

t he processing node registration section 4b and out puts
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the conmand to the correspondi ng conponent.

It is noted that, in the cutting apparatus node,
the frame unit 7 nmay be irradiated with ultraviol et rays
fromthe front surface side thereof before the frane unit
7 is placed on the holding surface 16a of the chuck table
16, to thereby nake the workpiece 1 hydrophilic. In this
case, the control unit 4a controls the el evator nechani sm
48 and the | oadi ng/ unl oadi ng nmeans 8 to thereby |oad the
frame unit 7 onto the pair of support franes 46b of the
ultraviolet ray irradiation unit 40, thereby allow ng the
front surface side of the frane unit 7 to be irradiated
with ultraviolet rays. Wen the frame unit 7 is to be
| oaded again in the ultraviolet ray irradiation unit 40
after the front surface of the workpiece 1 has been
irradiated with ultraviolet rays and the workpiece 1 has
been cut and cl eaned, the frame unit 7 is | oaded onto the
support franes 46a and is irradiated with ultraviol et
rays fromthe back surface side. As a command
corresponding to the cutting apparatus node, a conmand
causing the front surface side of the workpiece 1 to be
irradiated with ultraviolet rays before the workpiece 1
is cut may be registered in the processing node
regi stration section 4b.

Commands in the ultraviolet ray irradiation
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apparatus node will be described with reference to FIG
4B. The ultraviolet ray irradiation apparatus node refers
to a node in which the cutting apparatus 2 functions as
an ultraviolet ray irradiation apparatus. 1In the
ultraviolet ray irradiati on apparatus node, the
ultraviolet ray irradiation unit 40 perforns the
irradiation with ultraviolet rays. In the ultraviolet ray
i rradi ati on apparatus node, the control unit 4a first
controls the el evator nmechani sm 48 and the

| oadi ng/ unl oadi ng neans 8 to thereby unload the frane
unit 7 fromthe cassette 9. The control unit 4a next
controls the el evator nechanism 48 to thereby raise the
ultraviolet ray irradiation unit 40, controls the

| oadi ng/ unl oadi ng neans 8 to thereby |load the frane unit
7 in the housing 44, and controls the ultraviolet ray
irradiation unit 40 to thereby irradiate the frame unit 7
with ultraviolet rays. The control unit 4a thereafter
controls the | oading/unl oadi ng neans 8 to thereby unl oad
the frame unit 7 fromthe ultraviolet ray irradiation
unit 40, controls the elevator nechanism 48 to thereby

| ower the ultraviolet ray irradiation unit 40, and
controls the | oading/unl oadi ng neans 8 to thereby | oad
the frame unit 7, which has been irradiated with

ultraviolet rays, onto the cassette 9.
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To cause the cutting apparatus 2 to function as an
ultraviolet ray irradiation unit, the control unit 4a
acqui res a command corresponding to the ultraviolet ray
I rradi ati on apparatus node fromthe processing node
regi stration section 4b and outputs the command to the
correspondi ng conponent. In the ultraviolet ray
i rradi ati on apparatus node, the workpiece 1 included in
the frame unit 7 is not cut by the cutting unit 22. It is
here noted that, in the ultraviolet ray irradiation
apparatus node, the frane unit 7 may be | oaded onto the
pair of support frames 46a or the pair of support franes
46b when the frame unit 7 is to be |oaded in the
ultraviolet ray irradiation unit 40. The frame unit 7,
when | oaded onto the pair of support frames 46a, can be
irradiated with ultraviolet rays fromthe back surface
side thereof. The frame unit 7, when | oaded onto the pair
of support franes 46b, can be irradiated with ultraviol et
rays fromthe front surface side thereof. As a command
corresponding to the ultraviolet ray irradiation
appar atus node, the command causing the frane unit 7 to
be | oaded onto at |east either one of the pair of support
frames 46a and the pair of support frames 46b and causi ng
the frame unit 7 to be irradiated with ultraviolet rays

IS registered in the processing node registration section
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4b.

Additionally, the cutting apparatus 2 can al so
function as a cl eaning apparatus that perforns only
cl eaning by the cleaning unit 30. Commands in the
cl eani ng apparatus node will be described with reference
to FIG 4C. In the cleaning apparatus node, cleaning by
the cleaning unit 30 is perforned. In the cleaning
apparatus node, the control unit 4a first controls the
el evator nmechani sm 48 and the | oadi ng/ unl oadi ng neans 8
to thereby unload the frame unit 7 fromthe cassette 9.
The control unit 4a next controls the conveyance unit to
t hereby convey the frame unit 7 onto the cleaning unit 30.
Thereafter, the control unit 4a controls the cleaning
unit 30 to thereby clean the frame unit 7 and controls
t he conveyance unit to thereby convey the cleaned frane
unit 7 fromthe cleaning unit 30 onto the cassette 9. To
cause the cutting apparatus 2 to function as a cl eaning
apparatus, the control unit 4a acquires a conmmand
correspondi ng to the cl eani ng apparatus node fromthe
processi ng node regi stration section 4b and out puts the
command to the correspondi ng conponent. It is noted that,
in the cleaning apparatus node, the workpiece 1 included
in the frame unit 7 is not cut by the cutting unit 22.

As descri bed above, in the cutting apparatus 2
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according to the present enbodi nent, a comand
corresponding to a specific type of processing is

regi stered in the processing node registration section 4b
and the control unit 4a outputs the command to the
correspondi ng conponent. Types of processing other than
cutting can thus be appropriately perforned. Thus, the
present enbodi nent provides the cutting apparatus 2 that
can function as an ultraviolet ray irradiation apparatus
and a cl eani ng appar at us.

It should be noted that the present invention is
not limted to the above-descri bed enbodi nent and may be
enbodi ed in various nodifications. For exanple, the above
enbodi nent, which has been described for a case in which
the control unit 4a controls different conponents to
t hereby enabl e each node to be individually perforned, is
illustrative only and not limting. Specifically, the
control unit 4a may control the conponents such that two
or nore nodes are performed sinmultaneously. For exanple,
the cutting apparatus 2, while performng processing in
the cutting apparatus node for a first workpiece, nay
perform processing in the ultraviolet ray irradiation
apparatus node for a second workpi ece. Mre specifically,
the control unit 4a may cause the second workpi ece to be

| oaded in the ultraviolet ray irradiation unit 40 and to
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be irradiated with ultraviolet rays, while causing the
cutting unit 22 to cut the first workpiece. In this case,
the cutting apparatus 2 achi eves extrenely high
efficiency in processing.

The present invention is not [imted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended cl ains and al
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 cutting apparatus, conprising:

a chuck table that holds a frane unit, the frane
unit including an annul ar frane, an adhesive tape affixed
to the annul ar franme and havi ng adhesi on reduced by bei ng
irradiated with ultraviolet rays, and a workpiece to
whi ch the adhesive tape is affixed,

a cutting unit that cuts with a cutting bl ade the
wor kpi ece included in the frame unit held by the chuck
t abl e;

a cleaning unit that cleans the frame unit
I ncl udi ng the workpi ece cut by the cutting unit;

an ultraviolet ray irradiation unit that irradiates
t he adhesive tape of the frame unit with ultraviol et
rays;

a cassette placenent unit in which a cassette
capabl e of housing the frame unit is placed;

a conveyance unit that conveys the frane unit to
and fromthe cassette placed on the cassette pl acenent
unit, the chuck table, the cleaning unit, and the
ultraviolet ray irradiation unit; and

a control unit that controls conponents including
the cutting unit, the cleaning unit, the ultraviolet ray

irradiation unit, and the conveyance unit, wherein
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the control unit includes a processing node
regi stration section in which a command to be out put by
the control unit to each of the conponents in each of a
plurality of types of processing that can be perforned
for the franme unit is registered,

the processing node registration section registers
t herein:

a command in a cutting apparatus node that
causes the cutting unit to cut the workpiece included in
the frame unit unl oaded fromthe cassette and held by the
chuck table and causes the conveyance unit to convey and
| oad the franme unit including the cut workpiece onto the
cassette, and

a command in an ultraviolet ray irradiation
apparatus node that causes the ultraviolet ray
irradiation unit to irradiate the franme unit unl oaded
fromthe cassette with ultraviolet rays, wthout causing
the cutting unit to cut the workpiece included in the
frame unit, and that causes the conveyance unit to convey
and | oad onto the cassette the frane unit that has been
irradiated with the ultraviolet rays, and

the control unit has a function that acquires from
t he processing node registration section a conmand

corresponding to the processing to be perforned for the
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frame unit and that outputs the conmmand to the
correspondi ng conponent.

2. The cutting apparatus according to claim1,
wherei n the processing node registration section further
regi sters therein a command in a cl eani ng appar at us node
that causes the cleaning unit to clean the frane unit
unl oaded fromthe cassette, w thout causing the cutting
unit to cut the workpiece included in the frame unit, and
that causes the conveyance unit to convey and | oad the

cleaned frane unit onto the cassette.
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