HCOLDI NG TABLE

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a holding table
for hol ding a workpiece.

Description of the Related Art

A cutting apparatus that cuts a workpi ece such as a
package substrate by a cutting bl ade, for exanple, nay
hol d the workpi ece by a hol ding table including a holding
plate that has relief grooves corresponding to streets of
t he package substrate and suction holes corresponding to
chi ps and a base that supports the holding plate in an
attachabl e and detachabl e manner.

The positions of the relief grooves and the suction
holes and the like differ on the basis of the type of the
package substrate, and therefore, when the type of the
package substrate to be cut is changed, the holding plate
in the holding table may be changed. Conventionally, as
the nethod of fixing the holding plate to the base,
vacuum (see, for exanple, Japanese Patent Lai d-open No.
2011-114145), screwing, or an A latch (also called catch

clip or draw latch) is the nmainstream



SUMVARY OF THE | NVENTI ON

However, as described in Japanese Patent Laid-open
No. 2011-114145, the method of fixing the holding plate
by vacuum has a problemin that a suction source is
specially needed to fix the holding plate and the
structure of the base, or the holding table as a whol e,
becones conplicated for transmtting a negative pressure
to the holding plate. In addition, in the nethod of
fixing the holding plate by vacuum it is difficult to
cause the sectional area of the flow path for
transmtting the negative pressure to be a sectional area
necessary for sufficiently fixing the holding plate. On
the other hand, the nethod of fixing the holding plate by
screwing or an A latch has a problemin that it is
difficult to enable automatic replacenent of the hol ding
pl at e.

Accordingly, it is an object of the present
i nvention to provide a holding table that enables
automatic repl acenent of a holding plate by an apparatus
with a sinple structure

In accordance wth an aspect of the present
i nvention, there is provided a holding table for hol ding
a wor kpi ece. The holding table includes a holding plate

that has a hol ding surface for hol ding the workpi ece and
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a base to which the holding plate is detachably nounted,

i n which the base has a hook erected from an upper
surface thereof, the holding plate has in a | ower surface
thereof a recess for engagenent with the hook, and the
hol ding plate and the base, with the hook accommodated in
the recess, are relatively rotated froma state of being
obliquely deviated in plane directions into an

overl apping positional relation, to thereby fit the hook
to the recess and fix the holding plate to the base.

Preferably, the hook has an erected part erected
fromthe upper surface of the base and a | ocki ng part
extending in a direction intersecting the erected part,
and the recess has, at one end in a plane direction
parallel to an extending direction of the hol ding
surface, a fitting part for fitting to the |ocking part.

Preferably, the recess is fornmed in a part
corresponding to a track with which the hook nakes
contact when the holding plate and the base are
relatively rotated.

The present invention produces an effect that the
hol di ng plate can be sufficiently fixed to the cutting
apparatus and autonmatic replacenent of the holding plate
by an apparatus can be enabl ed.

The above and ot her objects, features and
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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 follow ng description and appended clains with
reference to the attached drawi ngs show ng sone preferred

enbodi nents of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a perspective view depicting a
configuration exanple of a cutting apparatus provided
with a holding table according to an enbodi nent of the
present invention,;

FIG 2 is a sectional view depicting the
configuration of the holding table according to the
enbodi nent;

FIG 3 is a perspective view depicting, in a
di sassenbl ed state, the holding table illustrated in FIG
2;

FIG 4 is a plan view of the holding table
illustrated in FIG 2;

FIG 5 is a plan view schematically depicting a
hol ding plate of the holding table illustrated in FIG 2;

FIG 6 is a sectional view taken along |ine VI-Vi

of FIG 5;



FIG 7 is a side view depicting the configuration
of a carrying unit of a holding plate replacing nmechani sm
of the cutting apparatus illustrated in FIG 1

FIG 8 is a side view depicting a state in which
one end portion of a recess of a workpiece held by the
carrying unit of the cutting apparatus illustrated in
FIG 1 is positioned on a vertical-directionally upper
side of a hook of a base;

FIG 9 is a plan view depicting the holding plate
and the base illustrated in FIG 8;

FIG 10 is a side view depicting a state in which a
| oner surface of the holding plate illustrated in FIG 8
is placed on an upper surface of the base;

FIG 11 is a plan view depicting a state in which
the holding plate illustrated in FIG 10 and the base are
positioned in an overlapping positional relation;

FIG 12 is a sectional view taken along line XII-
X'l of FIG 11,

FIG 13 is a sectional view of a najor part of a
hol di ng table according to a first nodification of the
enbodi ment ;

FIG 14 is a sectional view of a major part of a
hol di ng tabl e according to a second nodification of the

enbodi nent ;



FIG 15 is a perspective view of a holding plate of
a holding table according to a third nodification of the
enbodi nent; and

FIG 16 is a sectional view of a major part of the

hol ding plate illustrated in FIG 15.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

An enbodi nent of the present invention will be
described in detail belowreferring to the drawi ngs. The
present invention is not limted by the contents of the
foll ow ng description of the enbodinent. In addition, the
conponents descri bed bel ow i ncl ude those which can be
easily conceived by a person skilled in the art and those
whi ch are substantially the sane. Further, the
configurations described bel ow can be conbi ned as
requi red. Besides, various types of om ssion,
repl acenent, or nodification are possible w thin such
ranges as not to depart fromthe gist of the present
I nventi on.
[ Enbodi nent ]

A hol di ng tabl e according to an enbodi nent of the
present invention will be described based on the
drawings. FIG 1 is a perspective view depicting a

configuration exanple of a cutting apparatus including
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the hol ding table according to the enbodinent. FIG 2 is
a sectional view depicting the configuration of the
hol di ng table according to the enbodinent. FIG 3 is a
perspective view depicting, in a disassenbled state, of
the holding table illustrated in FIG 2. FIG 4 is a plan
view of the holding table illustrated in FIG 2. FIG 5
is a plan view schematically depicting a holding plate of
the holding table illustrated in FIG 2. FIG 6 is a
sectional view taken along Iine VI-VI of FIG 5. FIG 7
is a side view depicting the configuration of a carrying
unit of a holding plate replacing nmechani smof the
cutting apparatus illustrated in FIG 1

The hol ding table 10 according to the enbodi nent
constitutes the cutting apparatus 1 depicted in FIG 1
The cutting apparatus 1 is an apparatus for cutting a
wor kpi ece 200. In the enbodi nent, the workpiece 200 is a
package substrate including a substrate, a plurality of
devi ce chips nmounted on the substrate, and a nol di ng
resin covering the device chips. The workpiece 200 is
formed in a flat plate shape which is rectangular in plan
vi ew shape. The workpi ece 200 includes a device region
201 in which the device chips are nounted on the
substrate and a peripheral surplus region 202 which

surrounds the device region 201 and in which the device



chi ps are not nounted on the substrate. The device region
201 has the device chips nounted in those regions of the
substrate which are partitioned by intersecting streets.
The device chip is, for exanple, an integrated circuit
such as an integrated circuit (1C) or large scale

i ntegration (LSI).

In the enbodi nent, the workpiece 200 is what is
called a quad flat non-| eaded package (QFN) substrate in
whi ch device chi ps nounted on a substrate are covered
with a nolding resin and which is divided al ong the
streets by cutting into individual package device chips.
The workpi ece 200 is a QFN substrate in the present
i nvention, but the invention is not Iimted to the
substrate. For exanple, the workpiece 200 may be a chip
scal e packagi ng (CSP) substrate or a ball grid array
(B&). In the enbodi nent, the workpieces 200 differing in
product nunber (type) or the like are different in the
nunber of streets, the nunber of device chips, the
I nterval between the adjacent streets, or the |ike.
(Cutting Apparatus)

The cutting apparatus 1 illustrated in FIG 1 is a
cutting apparatus for hol ding the workpi ece 200 by a
hol ding table 10 and cutting (corresponding to

processi ng) the workpi ece 200 along the streets by a
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cutting blade 21. As depicted in FIG 1, the cutting
apparatus 1 includes the holding table 10 that suction
hol ds the workpi ece 200 by a hol ding surface 11, a
cutting unit 20 that cuts the workpiece 200 held on the
hol ding table 10 by the cutting bl ade 21, an
unillustrated imagi ng unit that inages the workpi ece 200
hel d on the holding table 10, and a control unit 100.

In addition, as illustrated in FIG 1, the cutting
apparatus 1 includes a noving unit 30 that relatively
noves the holding table 10 and the cutting unit 20. The
nmoving unit 30 includes at |east an X-axis nmoving unit 31
as a processing feeding unit that puts the holding table
10 into processing feeding in an X-axis direction
parallel to a horizontal direction, a Y-axis noving unit
32 as an indexing feeding unit that puts the cutting unit
20 into indexing feeding in a Y-axis direction paralle
to a horizontal direction and orthogonal to the X-axis
direction, a Z-axis noving unit 33 as a cutting-in
feeding unit that puts the cutting unit 20 into cutting-
in feeding in a Z-axis direction orthogonal to both the
X-axis direction and the Y-axis direction and parallel to
the vertical direction, and a rotational noving unit 34
that rotates the holding table 10 in an axis parallel to

the Z-axis direction.



The X-axis nmoving unit 31 noves the holding table
10 in the X-axis direction which is the processing
feeding direction, to thereby put the holding table 10
and the cutting unit 20 into relative processing feeding
in the X-axis direction. The Y-axis noving unit 32 noves
the cutting unit 20 in the Y-axis direction which is the
I ndexi ng feeding direction, to thereby put the hol ding
table 10 and the cutting unit 20 into relative indexing
feeding in the Y-axis direction. The Z-axis noving unit
33 noves the cutting unit 20 in the Z-axis direction
which is the cutting-in feeding direction, to thereby put
the holding table 10 and the cutting unit 20 into
relative cutting-in feeding in the Z-axis direction. The
rotational noving unit 34 supports the holding table 10.
Mor eover, the rotational noving unit 34 is noved toward
the X-axis direction with the holding table 10 by the X-
axis noving unit 31. In addition, the rotational noving
unit 34 rotates a base 13, depicted in FIG 2, of the
hol di ng table 10 around an axis 136, to thereby
relatively rotate the holding plate 12 and the base 13 of
the holding table 10 around the axes 126 and 136.

The X-axis noving unit 31, the Y-axis noving unit
32, and the Z-axis noving unit 33 each include a known

bal | screw provided to be rotatable around an axis, a
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known notor that rotates the ball screw around the axis,
and known guide rails that support the holding table 10
or the cutting unit 20 novably in the X-axis direction,
the Y-axis direction, or the Z-axis direction.

The holding table 10 is provided to be novable in
the X-axis direction over a processing region 2 under the
cutting unit 20 and a carrying-in/out region 3 which is
spaced froma | ower side of the cutting unit 20 and where
the workpiece 200 is carried in or out, by the X-axis
noving unit 31, and is provided to be rotatable around an
axis parallel to the Z-axis direction by the rotationa
nmoving unit 34. The configuration of the holding table 10
w || be described |ater.

The cutting unit 20 is cutting nmeans in which the
cutting blade 21 for cutting the workpiece 200 held on
the holding table 10 is detachably nounted. The cutting
unit 20 is provided to be novable in the Y-axis direction
by the Y-axis noving unit 32 and to be novable in the Z-
axis direction by the Z-axis noving unit 33, relative to
t he wor kpi ece 200 held on the hol ding table 10.

As illustrated in FIG 1, the cutting unit 20 is
provi ded on a support frame 5 erected from an apparat us
mai n body 4, through the Y-axis noving unit 32, the Z-

axis noving unit 33, and the like. The cutting unit 20 is
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configured such that the cutting blade 21 can be
positioned at an optional position of the hol ding surface
11 of the holding table 10, by the Y-axis noving unit 32
and the Z-axis noving unit 33.

The cutting unit 20 includes the cutting blade 21,
a spindle housing 22 provided to be novable in the Y-axis
direction and the Z-axis direction by the Y-axis noving
unit 32 and the Z-axis noving unit 33, and a spindle 23
which is provided on the spindle housing 22 such as to be
rotatabl e around an axis, which is rotated by an
unillustrated notor, and which has a tip end on which the
cutting blade 21 is nounted.

The cutting blade 21 is an extrenely thin
grindstone having a substantially ring-like shape. 1In the
enbodi nent, the cutting blade 21 is what is called a hub
bl ade whi ch includes an annul ar circul ar base and an
annul ar cutting edge di sposed at a peripheral edge of the
circul ar base and configured to cut the workpi ece 200.
The cutting edge includes abrasive grains of dianond,
cubi c boron nitride (CBN) or the like and a bond nateri al
(binder) such as a netal or aresin and is forned in a
predeterm ned thickness. Note that in the present
i nvention, the cutting blade 21 may be what is called a

washer bl ade including only a cutting edge 212. The
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cutting blade 21 is rotated, with the spindle 23 rotated
around an axis by the notor. Note that axes of the
cutting blade 21 and the spindle 23 of the cutting unit
20 are parallel to the Y-axis direction.

The imaging unit is fixed to the cutting unit 20
such as to be noved as one body with the cutting unit 20.
The imaging unit includes an imging el enent that imges
a region to be divided of the uncut workpi ece 200 hel d on
the holding table 10. The inmaging elenent is, for
exanpl e, a charge-coupl ed device (CCD) inaging el ement or
a conpl enentary netal oxide sem conductor (CMOS) imaging
el enent. The imaging unit inmages the workpi ece 200 held
on the holding table 10 to obtain an inage, for exanple,
for performng alignnment between the workpi ece 200 and
the cutting blade 21, and outputs the thus obtained i mage
to the control unit 100.

In addition, the cutting apparatus 1 includes an
unillustrated X-axis direction position detection unit
for detecting the position of the holding table 10 in the
X-axis direction, an unillustrated Y-axis direction
position detection unit for detecting the position of the
cutting unit 20 in the Y-axis direction, and a Z-axis
direction position detection unit for detecting the

position of the cutting unit 20 in the Z-axis direction.
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The X-axis direction position detection unit and the Y-
axis direction position detection unit can each include a
linear scale parallel to the X-axis direction or the Y-
axis direction and a readi ng head. The Z-axis direction
position detection unit detects the position of the
cutting unit 20 in the Z-axis direction by pulses of a
notor. The X-axis direction position detection unit, the
Y-axis direction position detection unit, and the Z-axis
direction position detection unit output the position of
the holding table 10 in the X-axis direction or the
position of the cutting unit 20 in the Y-axis direction
or the Z-axis direction to the control unit 100. Note
that in the enbodi nent, the positions of each conponent

of the cutting apparatus 1 in the X-axis direction, the
Y-axis direction, and the Z-axis direction are determ ned
as positions with reference to an unillustrated reference
positions which are predeterm ned.

The control unit 100 control each conponent of the
cutting apparatus 1, to cause the cutting apparatus 1 to
perform a processing operation on the workpi ece 200. Note
that the control unit 100 is a conputer that has an
arithnetic processing device having a m croprocessor such
as a central processing unit (CPU), a storage device

having a nenory such as a read only nenory (ROM or a

14



random access nenory (RAM, and an input-output interface
device. The arithnetic processing device of the contro
unit 100 perforns arithnmetic processing according to a
conputer programstored in the storage device, and
out puts control signals for controlling the cutting
apparatus 1 to each conponent of the cutting apparatus 1
t hrough the input-output interface device.

The control unit 100 is connected to an
unil lustrated display unit including, for exanple, a
liquid crystal display for displaying the state of a
processi ng operation and i nmages, and an input unit used
when an operator registers processing contents
information and the |ike. The input unit includes at
| east one of a touch panel provided in the display unit
and an external input device such as a keyboard.
(Hol di ng Tabl e)

As illustrated in FIGS. 1 and 2, the holding table
10 has a rectangul ar plan-vi ew shape | arger than that of
t he wor kpi ece 200. As depicted in FIGS. 1, 2, and 3, the
hol ding table 10 includes a holding plate 12 having a
hol di ng surface 11 for hol ding the workpi ece 200 and a
base 13 to which the holding plate 12 is detachably
nmount ed.

The base 13 is rectangular in plan-view shape, is
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formed in a thick flat plate shape, and is supported by a
rotational noving unit 34. As illustrated in FIG 2, the
base 13 has an upper surface 131 forned flat in paralle
to horizontal directions, and is forned in a centra
portion of the upper surface 131 with a suction recess
135 which is connected to a suction source 134 through a
suction passage 132 and an on-off valve 133. In addition,
as depicted in FIG 3, the base 13 has hooks 14 erected
froma peripheral side of the suction recess 135 of the
upper surface 131. The hooks 14 are provided at both end
portions in the |ongitudinal direction of the base 13,
and the base 13 is provided with two hooks 14. In the
present invention, however, the positions and the nunber
of the hooks 14 are not |limted to those described in the
enbodi nent. As depicted in FIG 3, each of the hooks 14
has an erected part 141 and a | ocking part 142.

The erected part 141 is erected fromthe upper
surface 131 of the base 13 in a direction orthogonal to
t he upper surface 131. The erected part 141 is forned in
a columar shape erected fromthe upper surface 131. Note
that, while the erected part 141 is forned in the shape
of a tetragonal prismatic colum in the enbodi nent, the
shape is not limted to a tetragonal prismatic colum in

the present invention. The |ocking part 142 extends from
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an upper end of the erected part 141 in a direction
intersecting the erected part 141. The |ocking parts 142
of the two hooks 14 extend from upper ends of the erected
parts 141 in opposite directions along the short
direction of the base 13, and extend fromthe upper ends
of the erected parts in the sane direction of a
circunference of a circle centered on an axis 136 which
passes through the center of the upper surface 131 of the
base 13 and is orthogonal to the upper surface 131. In
addition, a |lower end surface 143 of the |ocking part 142
is parallel to the upper surface 131, and in the
enbodi nent, the | ocking part 142 has a thickness which is
constant over the whole length in the extending direction
fromthe upper end of the erected part 141.

The holding plate 12 is formed in a rectangul ar
pl an-vi ew shape of the sane size as the plan-view shape
of the base 13 and is forned in a flat plate shape having
a constant thickness. The holding surface 11 is fixed on
t he upper surface 131 of the base 13. As depicted in
FIGS. 3, 4, and 5, the holding plate 12 includes a
central chip holding part 121 and a frame-like part 122
that surrounds the chip holding part 121 and constitutes
the hol ding surface 11 for hol ding the workpi ece 200. The

hol ding plate 12 has the workpi ece 200 pl aced on the
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hol di ng surface 11 and hol ds the workpi ece 200 on the
hol di ng surface 11.

The holding plate 12 is provided with relief
grooves 15 at positions corresponding to streets of the
wor kpi ece 200 on the holding surface 11. Note that the
correspondi ng positions herein are positions overl appi ng
with each other in the thickness direction. The relief
grooves 15 are forned rangi ng over the chip holding part
121 and the frame-like part 122. The relief grooves 15
are recessed fromthe holding surface 11 and are forned
along the streets of the workpiece 200 held on the
hol di ng surface 11. The relief grooves 15 are fornmed in a
wi dt h wi der than the thickness of the cutting bl ade 21.
The cutting blade 21 for cutting the workpi ece 200 hel d
on the holding surface 11 along the streets enters into
the relief grooves 15.

The chip holding part 121 includes an elastically
def ormabl e synthetic resin such as rubber and is di sposed
at a position corresponding to the device region 201 of
t he wor kpi ece 200 placed on the holding surface 11. The
chip holding part 121 is provided with suction holes 16
at positions corresponding to the device chips of the
wor kpi ece 200 on the upper surface 123, nanely, the

hol di ng surface 11. In the enbodi nent, the suction holes
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16 are opened in the nunber of one in a region
partitioned by the relieve grooves 15 in the upper
surface 123, nanely, the holding surface 11. The suction
hol es 16 penetrate the chip holding part 121 of the
hol ding plate 12 in the thickness direction. Note that in
FIGS. 3 and 5, the relief grooves 15 and the suction
holes 16 are omtted.

As illustrated in FIGS. 5 and 6, a | ower surface
125 of the holding plate 12 is provided with recesses 17
for engagenent with the hooks 14. 1In the enbodi nent, the
recesses 17 are provided in a | ower surface of the frame-
like part 122 of the |ower surface 125 of the hol ding
plate 12 and are forned to be recessed fromthe | ower
surface 125. In the enbodi nent, the recesses 17 are
provi ded at both end portions in the |ongitudina
direction of the holding plate 12, and the hol ding plate
12 is provided with two recesses 17. In the present
i nvention, however, the positions and the nunber of the
recesses 17 are not limted to those described in the
enbodi nent .

The pl an-vi ew shape of the recess 17 is an arcuate
shape along the circunferential direction of a circle
centered on the axis 126 which passes through the center

of the |ower surface 125 of the holding plate 12 and
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which is orthogonal to the | ower surface 125. Wth the

pl an-vi ew shape of the recess 17 thus fornmed in an
arcuat e shape along the circunferential direction of a
circle centered on the axis 126, the recess 17 is forned
at a part corresponding to a track with which the hook 14
of the holding plate 12 nmakes contact when the hol di ng
plate 12 and the base 13 are relatively rotated around

t he axes 126 and 136.

In addition, in a state in which the | ower surface
125 of the holding plate 12 is laid on the upper surface
131 of the base 13 and the holding plate 12 and the base
13 are deviated obliquely in plan directions, the hook 14
enters into the inside of one end part 171 of the recess
17. Note that the state in which the holding plate 12 and
the base 13 are deviated obliquely in the plane
directions nmeans a state in which the |ongitudina
direction of the base 13 and the | ongitudinal direction
of the holding plate 12 intersect each other.

Besi des, when the base 13 and the holding plate 12
are relatively rotated around the axes 126 and 136 such
as to make a change froma state in which the | owner
surface 125 of the holding plate 12 is laid on the upper
surface 131 of the base 13 and the holding plate 12 and

the base 13 are deviated obliquely in plane directions to
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an overl appi ng positional relation, the hook 14 on the

i nside of the one end part 171 of the recess 17 is noved
toward the other end part 172 of the recess 17. Note that
the overl apping positional relation neans a state in

whi ch the longitudinal direction of the base 13 and the

| ongi tudi nal direction of the holding plate 12 are
parallel to each other.

In addition, as depicted in FIG 6, a fitting
surface 173 which is a fitting part parallel to the
hol di ng surface 11 is provided at the other end part 172
of the recess 17 of the holding plate 12. Wen the | ower
surface 125 of the holding plate 12 is laid on the upper
surface 131 of the base 13 and the holding plate 12 and
the base 13 are positioned in the overl appi ng positiona
relation, the fitting surface 173 makes cl ose cont act
with the lower end surface 143 of the | ocking part 142,
and is fitted to the locking part 142. Note that the
other end part 172 of the recess 17 of the holding plate
12 provided with the fitting surface 173 is one end in a
pl ane direction parallel to the extending direction of
the hol ding surface 11 of the recess 17.

Wth the abovenentioned configuration, when the
base 13 and the holding plate 12 are relatively rotated

around the axes 126 and 136 by the rotational noving unit
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34, while the hook 14 is acconmpdated in one end part 171
of the recess 17, so as to nake a change fromthe state
in which the | ower surface 125 of the holding plate 12 is
| aid on the upper surface 131 of the base 13 into the
overl apping positional relation, the fitting surface 173
of the recess 17 is thereby fitted to the | ower end
surface 143 of the hook 14, and the holding plate 12 is
fixed to the base 13 in a state in which their

| ongi tudi nal directions are parallel to each other. Wth
t he wor kpi ece 200 placed on the hol ding surface 11 and
with the suction holes 16 sucked by the suction source
134 through the suction passage 132 and the suction
recess 135, the holding table 10 suction holds the

wor kpi ece 200 pl aced on the holding surface 11. In the
enbodi nent, the holding table 10 suction holds the

wor kpi ece 200 which is divided by the cutting blade 21
entering into the relief grooves 15 into individua
package device chips, on the holding surface 11 directly,
wi t hout using an adhesive tape therebetween.

In addition, the holding plate 12 of the hol ding
tabl e 10 according to the enbodinment is provided wth
fitting recesses 18 at both end portions in the
| ongi tudi nal direction thereof. Beside, the holding plate

12 of the holding table 10 corresponds to the workpiece
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200, with the relief grooves 15 corresponding to the
streets of the workpiece 200 of a product nunber (type)
hel d, and with the suction holes 16 corresponding to the
devi ce chips. The holding plates 12 of the holding table
10, with the product nunbers (types) or the like of the
correspondi ng wor kpi eces 200 being different, are
different in the nunber of the relief grooves 15, the
nunber of the suction holes 16, the interval between the
adj acent relief grooves 15, or the like. In addition, the
hol di ng table 10 according to the enbodi nent has the
hol ding plate 12 fixed to the base 13 bei ng changed
correspondingly to the product nunmber of the workpiece
200 to be cut.

Besi des, the cutting apparatus 1 depicted in FIG 1
i ncludes a hol ding plate replaci ng nechani sm 40 for
changi ng the holding plate 12 to be fixed to the base 13.
By replacing the holding plate 12 to be fixed to the base
13, the holding plate replacing nmechani sm 40 changes the
hol ding plate 12 fixed to the base 13 correspondingly to
t he product nunber of the workpiece 200 to be cut by the
cutting apparatus 1. As depicted in FIG 1, the hol ding
pl ate replaci ng nmechani sm 40 includes a holding plate
hol di ng section 41 and a carrying unit 42.

In the enbodi nent, the holding plate holding
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section 41 is disposed on the apparatus nmain body 4 of
the cutting apparatus 1. In the enbodinent, a plurality
of (two) holding plate holding sections 41 are provided
and configured to hold the holding plates 12
correspondi ng respectively to the workpi eces 200 of

di fferent product nunbers.

The carrying unit 42 carries the holding plate 12
bet ween the hol ding plate holding section 41 and the base
13 in the carrying-in/out region 3 and attaches and
det aches the holding plate 12 to and fromthe base 13.
The carrying unit 42 includes a carrying section nain
body 44 provided with a plurality of engaging claws 43 at
a lower end thereof, a lift cylinder 45 for lifting the
carrying section main body 44 upward and downward in the
Z-axis direction, and a Y-axis noving unit 46 which is
supported by a second support franme 6 erected fromthe
apparatus nmain body 4 and which noves the lift cylinder
45 al ong the Y-axis direction.

The carrying section main body 44 is provided with
the engaging claws 43 in the sanme nunber as the fitting
recesses 18 provided in the holding plate 12, nanely, in
plurality (in the enbodinent, twd). In the enbodi nent,
the engaging claws 43 are provided at both end portions

in the X-axis direction of the carrying section nmain body
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44. As depicted in FIG 7, the engaging claw 43 is
provided at a |l ower end thereof with a claw section 431
whi ch can be fitted into the fitting recess 18. 1In
addition, the carrying section nmain body 44 includes an
uni |l lustrated novi ng mechani smthat noves the plurality
of engaging claws 43 in such directions that the claw
sections 431 of the engaging claws 43 are noved toward
and away from each ot her

The carrying section main body 44 causes the noving
mechani smto nove the claw sections 431 of the plurality
of engaging claws 43 closer to each other, to fit the
cl aw sections 431 of the engaging claws 43 into the
fitting recesses 18, and to thereby hold the hol ding
plate 12. The carrying section main body 44 causes the
novi ng nechani smto nove the claw sections 431 of the
plurality of engaging claws 43 away from each other, to
release the fitting of the claw sections 431 of the
engagi ng claws 43 in the fitting recesses 18, and to
thereby rel ease the holding of the holding plate 12.

The carrying unit 42 holds the holding plate 12 on
the hol ding plate holding section 41 by the carrying
section main body 44, and carries the carrying section
mai n body 44 hol ding the holding plate 12 to the base 13

in the carrying-in/out region 3 by the lift cylinder 45
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and the Y-axis noving unit 46. Besides, after the hol ding
plate 12 held by the carrying section main body 44 is
fixed to the base 13, the carrying unit 42 rel eases the
hol di ng of the holding plate 12 by the carrying section
mai n body 44, and carries the holding plate 12 on the
hol di ng pl ate hol ding section 41 to the base 13 in the
carrying-in/out region 3.

In addition, the carrying unit 42 holds the hol ding
plate 12 on the base 13 in the carrying-in/out region 3
by the carrying section nmain body 44, and carries the
carrying section main body 44 holding the holding plate
12 to the holding plate holding section 41 by the lift
cylinder 45 and the Y-axis noving unit 46. Besides, after
the holding plate 12 held by the carrying section main
body 44 is held by the holding plate hol ding section 41,
the carrying unit 42 rel eases the hol ding of the holding
plate 12 by the carrying section main body 44, and
carries the holding plate 12 on the base 13 to the
hol di ng pl ate hol di ng section 41.
(Processing Operation of Cutting Apparatus)

Before the cutting apparatus 1 starts a processing
operation, the operator places the holding plate 12 on
each hol ding plate holding section 41 and registers

processing contents information in the control unit 100.
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Note that the processing contents information includes

t he product nunber of the workpi ece 200 as an object of
cutting and the product nunber of the workpiece 200 to

whi ch the holding plate 12 placed on each hol ding plate
hol di ng section 41 corresponds.

Thereafter, the cutting apparatus 1 starts the
processi ng operation when an instruction to start the
processi ng operation is given fromthe operator. Upon
starting the processing operation, the cutting apparatus
1 attaches and fixes the holding plate 12 correspondi ng
to the product nunber of the workpi ece 200 as an obj ect
of cutting to the base 13, and pl aces the uncut workpi ece
200 on the holding surface 11 of the holding table 10 in
the carrying-in/out region 3. The cutting apparatus 1
suction hol ds the workpi ece 200 on the hol ding surface 11
of the holding table 10, the X-axis noving unit 31 noves
the holding table 10 toward the processing region 2, the
i magi ng unit i mges the workpi ece 200, and alignnment is
perforned based on an inmage obtai ned by imagi ng by the
i magi ng unit.

Wiile relatively noving the workpi ece 200 and the
cutting unit 20 along the street, the cutting apparatus 1
causes the cutting blade 21 to cut into each street until

the cutting bl ade 21 reaches the relief groove 15, to
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t hereby divide the workpi ece 200 into individual package
devi ce chips. The cutting apparatus 1 noves the workpiece
200 divided into the individual package device chips
toward the carrying-in/out region 3, and rel eases the
suction hol ding on the holding surface 11 in the
carrying-in/out region 3, to thereby finish the
processi ng operati on.

(Hol ding Plate Attachi ng Operation)

Next, a holding plate attaching operation of fixing
the holding plate 12 to the base 13 will|l be descri bed.
FIG 8 is a side view of a state in which one-end
portions of the recesses in the workpiece held by the
carrying unit of the processing apparatus depicted in
FIG 1 are positioned on a vertical-directionally upper
side of the hooks of the base. FIG 9 is a plan view
depicting the holding plate and the base illustrated in
FIG 8 FIG 10 is a side view of a state in which the
| oner surface of the holding plate illustrated in FIG 8
is placed on the upper surface of the base. FIG 11l is a
plan view of a state in which the holding plate and the
base illustrated in FIG 10 are positioned into an
overl apping positional relation. FIG 12 is a sectiona
view taken along line XII-XII of FIG 11

In the enbodi nent, at the tinme when the hol ding
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plate 12 corresponding to the product nunber of the

wor kpi ece 200 to be cut is attached and fixed to the base
13, first, the control unit 100 of the cutting apparatus
1 controls the Y-axis noving unit 46 of the carrying unit
42 of the holding plate replacing nechani sm 40, and
causes the carrying section main body 44 to position the
hol di ng plate 12 corresponding to the product nunber of

t he wor kpi ece 200 as an object of cutting at a position
on an upper side of the holding plate holding section 41.
The control unit 100 of the cutting apparatus 1 controls
the lift cylinder 45 of the carrying unit 42 of the
hol di ng pl ate repl aci ng nmechanism 40 and the like to

| ower the carrying section main body 44, thereafter holds
the holding plate 12 corresponding to the product nunber
of the workpi ece 200 as an object of cutting by engagi ng
it with the engaging claws 43, and raises the carrying
section main body 44.

As illustrated in FIG 8, the control unit 100 of
the cutting apparatus 1 controls the Y-axis noving unit
46 of the carrying unit 42 of the holding plate replacing
nmechani sm 40 to position the carrying section main body
44 at a position on an upper side of the base 13 in the
carrying-in/out region 3. Note that in this instance, in

the enbodi ment, the control unit 100 of the cutting
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apparatus 1 controls the rotational noving unit 34 to put
the holding plate 12 held by the carrying section main
body 44 and the base 13 in the carrying-in/out region 3
into a state of being obliquely deviated in plane

di rections, such that the one end parts 171 of the
recesses 17 of the holding plate 12 held by the carrying
section main body 44 are positioned on an upper side of
the hooks 14. Note that in FIG 9, the suction recess
135, the relief grooves 15, and the suction holes 16 are
om tted.

The control unit 100 of the cutting apparatus 1
controls the lift cylinder 45 of the carrying unit 42 of
the hol ding plate replacing nechanism 40 to | ower the
carrying section main body 44, to thereby insert the
hooks 14 into the one end parts 171 of the recesses 17 of
the holding plate 12 held by the carrying section main
body 44, and to lay the | ower surface 125 of the hol di ng
plate 12 on the upper surface 131 of the base 13, as
illustrated in FIG 10. |In the enbodi nrent, the control
unit 100 of the cutting apparatus 1 controls the
rotational noving unit 34 to rotate the base 13 around
the axis 136 in such a direction that the hooks 14 are
noved toward the other end parts 172 of the recesses 17.

In the enbodi nent, the control unit 100 of the cutting
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apparatus 1 controls the rotational noving unit 34 to
position the holding plate 12 and the base 13 from an
obliquely deviated state into an overl appi ng positiona
rel ation, as depicted in FIG 11, whereon the rotation of
the rotational noving unit 34 is stopped. Note that in
FIG 11, the relief grooves 15 and the suction holes 16
are omtted.

Then, as depicted in FIG 12, the | ower end surface
143 makes close contact with the fitting surface 173, the
| ower surface 143 is fitted to the fitting surface 173,
and the recesses 17 are fitted to the hooks 14, thereby
fixing the holding plate 12 to the base 13. Note that
when the holding plate 12 of the holding table 10 is
fixed to the base 13, the upper surface 131 of the base
13, the lower surface 125 of the holding plate 12, and
the hol ding surface 11 becone parallel to one another.

The control unit 100 of the cutting apparatus 1
controls the nmoving nechani smof the carrying unit 42 of
the hol ding plate replacing nechanism 40 to rel ease the
engagenent of the engaging claws 43, thereafter controls
the lift cylinder 45 to raise the carrying section main
body 44, and finishes the operation of attaching the
hol ding plate 12 to the base 13. Note that at the tine of

det aching the hol ding plate 12 fromthe base 13 and
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carrying the thus detached holding plate 12 to the
hol di ng pl ate hol ding section 41, the cutting apparatus 1
perfornms an operation reverse to that at the tinme of
fitting and fixing the holding plate 12 to the base 13.

As has been descri bed above, in the holding table
10 according to the enbodi nent, the base 13 is provided
Wi th the hooks 14 whereas the holding plate 12 is
provided with the recesses 17, and therefore, the
structure is sinple, and an unnecessary space i S not
taken. In addition, in the holding table 10 according to
t he enbodi ment, since the recesses 17 are fitted to the
hooks 14 by relatively rotating the holding plate 12 and
the base 13 froma state of being obliquely deviated in
pl ane directions into the overlapping positional relation
whi | e the hooks 14 are acconmopdated in the recesses 17,
fixation of the holding plate 12 to the base 13 and the
det achnent of the holding plate 12 fromthe base 13 can
be perforned by the relative rotating operation of the
hol ding plate 12 and the base 13, and therefore,
automatic repl acenent of the holding plate 12 by the
hol di ng pl ate repl aci ng nechani sm 40 which is a device is
easy to carry out.

As a result, the holding table 10 according to the

enbodi nent produces an effect that the holding plate 12
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can be sufficiently fixed to the cutting apparatus 1 and
that automatic replacenent of the holding plate 12 by the
hol di ng pl ate repl aci ng nechani sm 40 can be enabl ed.

In addition, since, in the holding table 10
according to the enbodi nent, the hook 14 includes the
erected part 141 and the | ocking part 142 and the recess
17 has at the other end part the fitting surface 173 for
fitting to the |l ower end surface 143 of the |ocking part
142, the holding plate 12 can be fixed to the base 13.

Besi des, since, in the holding table 10 according
to the enbodi ment, the recess 17 is forned in an arcuate
shape along the circunferential direction of a circle
centered on the axis 126, it is possible, by relatively
rotating the base 13 and the holding plate 12 around the
axes 126 and 136, to attach and detach the hol ding plate
12 to and fromthe base 13.

[ Modi fication]

Hol di ng tabl es according to nodifications of the
enbodi nent of the present invention will be described
based on the drawings. FIG 13 is a sectional view of a
maj or part of a holding table according to a first
nmodi fication of the enbodinent. FIG 14 is a sectiona
view of a mpjor part of a holding table according to a

second nodification of the enbodinent. FIG 15 is a
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perspective view of a holding plate of a holding table
according to a third nodification of the enbodi nent. FIG
16 is a sectional view of a major part of the hol ding
plate depicted in FIG 15. Note that in FIGS. 13, 14, 15,
and 16, the sane parts as those in the enbodi nent above
are denoted by the sane reference synbols as used above,
and descriptions thereof are omtted.

As illustrated in FIGS. 13 and 14, the hol ding
table 10 of the present invention may have a
configuration in which the | ower end surface 143 of the
| ocki ng part 142 of the hook 14 and the fitting surface
173 of the recess 17 which are fitted to each other are
inclined relative to the upper surface 131 of the base
13, the lower surface 125 of the holding plate 12, and
the hol ding surface 11. Note that, in the exanples
depicted in FIGS. 13 and 14, the | ower end surface 143 of
the |l ocking part 142 of the hook 14 is inclined in such a
direction as to be gradually spaced away fromthe upper
surface 131 of the base 13 in going away fromthe erected
part 141, and the fitting surface 173 is inclined in such
a direction as to gradually approach the | ower surface
125 of the holding plate 12 in going toward the one end
part 171. In addition, in the first nodification

illustrated in FIG 13, a perpendicul ar surface 144
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orthogonal to the upper surface 131 of the base 13, the
| ower surface 125 of the holding plate 12, and the
hol ding surface 11 is fornmed at a tip end of the hook 14,
whereas in the second nodification depicted in FIG 14,
t he perpendicul ar surface 144 is not formed but a corner
is formed at the tip end of the hook 14.

Besi des, as depicted in FIGS. 15 and 16, the
hol ding table 10 of the present invention may have a
configuration in which the recess 17 penetrates the
frame-1i ke part 122 of the holding plate 12. In addition,
in the third nodification as illustrated in FIGS. 15 and
16, like in the first nodification and the second
nodi fication, the | ower end surface 143 of the | ocking
part 142 of the hook 14 and the fitting surface 173 of
the recess 17 which are fitted to each other nay be
inclined relative to the upper surface 131 of the base
13, the lower surface 125 of the holding plate 12, and
the holding surface 11. Note that in FIG 15, the relief
grooves 15 and the suction holes 16 are omtted.

In the holding tables 10 according to the first
nmodi fication, the second nodification, and the third
nodi fication, the base 13 is provided with the hooks 14,
the holding plate 12 is provided with the recesses 17,

and the recesses 17 are fitted to the hooks 14 by
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relatively rotating the holding plate 12 and the base 13
froma state of being obliquely deviated in plane
directions into an overl apping positional relation while
t he hooks 14 are accommopdated in the recesses 17.
Therefore, like in the enbodinent, there is produced an
effect that the holding plate 12 can be sufficiently
fixed to the cutting apparatus 1, and autonatic
repl acenent of the holding plate 12 by the holding plate
repl aci ng mechani sm 40 can be enabl ed.

Note that the present invention is not limted to
t he above-descri bed enbodi nent and nodifications. In
ot her words, the present invention can be carried out
with various nodifications within such ranges as not to
depart fromthe gist of the invention. Note that, while
only the base 13 has been rotated around the axis 136 to
relatively rotate the holding plate 12 and the base 13 in
t he abovenenti oned enbodi nent, in the present invention,
only the holding plate 12 may be rotated around the axis
126, or both the base 13 and the holding plate 12 may be
rotated around the axes 126 and 136.

The present invention is not [imted to the details
of the above described preferred enbodi nents. The scope
of the invention is defined by the appended clains and

all changes and nodifications as fall within the

36



equi val ence of the scope of the clains are therefore to

be enbraced by the invention.
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WHAT IS CLAIMED | S

1. A holding table for holding a workpi ece, the
hol di ng tabl e conpri si ng:

a holding plate that has a hol ding surface for
hol di ng t he wor kpi ece; and

a base to which the holding plate is detachably
nmount ed,

wherein the base has a hook erected from an upper
surface thereof,

the holding plate has in a | ower surface thereof a
recess for engagenent with the hook, and

the hol ding plate and the base, with the hook
accommodated in the recess, are relatively rotated froma
state of being obliquely deviated in plane directions
into an overlapping positional relation, to thereby fit
the hook to the recess and fix the holding plate to the
base.

2. The holding table according to claim1,

wherei n the hook has

an erected part erected fromthe upper
surface of the base, and
a locking part extending in a direction

i ntersecting the erected part, and

the recess has, at one end in a plane direction
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parallel to an extending direction of the holding
surface, a fitting part for fitting to the |ocking part.
3. The holding table according to claim1,
wherein the recess is fornmed in a part
corresponding to a track with which the hook nakes
contact when the holding plate and the base are

relatively rotated.
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