EDGE TRI MM NG APPARATUS

BACKGROUND COF THE | NVENTI ON

Field of the Invention

The present invention relates to an edge tr
apparatus that executes trimming of the circumferen
part of a wafer.

Description of the Related Art

When a wafer is ground by a grinding abrasi
and the thickness thereof is made smaller, there is
problem that a chamfered part at the circumference
wafer becomes a sharp edge and the wafer breaks wit
sharp edge being the point of origin. Thus, there
edge trimming apparatus for removing the circumfere
part of a wafer before grinding (for example, refer
Japanese Patent Laid-open No. 2010-165802 or Japane
Patent Laid-open No. 2017-004989).

The edge trimming apparatus brings an abras
stone into contact with the circumferential part of
wafer held by a holding surface of a chuck table an
rotates the wafer to remove the circumferential par
processing dust discharged due to this edge trimmin
processing enters a gap between the lower surface o

wafer and the holding surface of the chuck table an
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adheres on the holding surface, the height of the |
surface of the wafer held by the holding surface do
become constant. For this reason, for example, in
case of completely cutting a chamfered part of a bo
wafer obtained by bonding a wafer to a substrate by
adhesive as in a method disclosed in Japanese Paten
Laid-open No. 2017-004989, there is a problem that
adhesive existing on the bonded surface adheres to
cutting blade and the cutting processing becomes
impossible.

In order to solve this problem, a ring-shap
groove with an outer diameter slightly smaller than
outer diameter of the wafer is formed in a flat upp
surface of the chuck table. The ring-shaped groove
made to communicate with a suction source and the w
is held under suction by the ring-shaped groove. |
addition, most part of the upper surface of the chu
table is formed as a sliding surface to suppress ad

of processing dust.

SUMMVARY OF THE | NVENTI ON
However, processing dust enters a gap betwe
chuck table and the wafer from the circumferential

of the wafer and the processing dust adheres to the
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vicinity of the ring-shaped groove in the upper sur face

of the chuck table in some cases, which causes a pr oblem.
Thus, an object of the present invention is to
provide an edge trimming apparatus that can hold a wafer

by a chuck table with a holding surface to which
processing dust is not adhered.

In accordance with an aspect of the present

invention, there is provided an edge trimming appar atus
including a chuck table that has a ring-shaped groo ve
with an outer diameter smaller than the outer diame ter of
a wafer and causes the ring-shaped groove to commun icate

with a suction source to hold under suction a lower
surface of the wafer by the ring-shaped groove, a t able

rotation mechanism that rotates the chuck table, a

cutting unit that rotates a spindle on which a cutt ing
blade is mounted and annularly cuts a circumferenti al
part of the wafer held by the chuck table, and a cl eaning
unit that cleans a region outside the ring-shaped g roove
in an upper surface of the chuck table and the uppe r
surface of the chuck table including the ring-shape d
groove. The cleaning unit is positioned to the reg ion
outside the ring-shaped groove in the upper surface of
the chuck table and the upper surface of the chuck table

including the ring-shaped groove, and the chuck tab le is



rotated by the table rotation mechanism, to clean t he
region outside the ring-shaped groove in the upper
surface of the chuck table and the upper surface of the

chuck table including the ring-shaped groove.

Preferably, the edge trimming apparatus fur ther
includes a horizontal movement mechanism that moves the
cutting unit in the center axis direction of the sp indle.
The cutting unit includes a spindle unit that rotat es the
spindle to which a mount on which the cutting blade IS
mounted is coupled and a blade cover that surrounds the
mount and the cutting blade. The cleaning unit inc ludes a
cleaning nozzle that is mounted on the blade cover and
jets high-pressure water in a downward direction. A
landing area of the high-pressure water jetted from the
cleaning nozzle is positioned to the region outside the
ring-shaped groove in the upper surface of the chuc k
table and the upper surface of the chuck table incl uding

the ring-shaped groove by the horizontal movement

mechanism, and cleaning is executed.

Preferably, the cleaning unit includes a sp onge and
a nozzle for sponge that supplies cleaning water to the
sponge. The sponge is positioned to the region out side
the ring-shaped groove in the upper surface of the chuck
table and the upper surface of the chuck table incl uding

4



the ring-shaped groove, and cleaning is executed by
sponge to which the cleaning water is supplied from
nozzle for sponge.

According to the present invention, the waf
be flatly held by the chuck table that has been cle
and has an upper surface to which processing dust i

adhered. Therefore, the depth of the recess formed

circumferential edge of the wafer by edge trimming

processing can be made constant. Moreover, because
inside of the ring-shaped groove of the chuck table

be cleaned, it becomes possible to prevent the lowe
of the suction force of the chuck table that possib
occurs due to clogging of the ring-shaped groove wi
processing dust.

Further, for example, in the edge trimming
apparatus including two cutting units opposed to ea
other, each cutting unit can include the cleaning n
as the cleaning unit, and the cleaning areas of the

respective cleaning nozzles can be made different t

change the role in the cleaning. For example, one

cleaning nozzle is used as a nozzle dedicated
intensive cleaning for the region immediately outsi
ring-shaped groove in the upper surface of the chuc

table and is caused to jet high-pressure water in a
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circular column shape. Meanwhile, the other cleani
nozzle is used as a nozzle dedicated to cleaning of
wide range mainly for the upper surface of the chuc
table and the ring-shaped groove and is caused to |
high-pressure water in a fan shape. This enables c
of the region outside the ring-shaped groove in the
surface of the chuck table and the upper surface of
chuck table including the ring-shaped groove more
efficiently.

Further, when the cleaning unit includes th
and the nozzle for sponge that supplies the cleanin
water to the sponge, the sponge is positioned to th
region outside the ring-shaped groove in the upper
surface of the chuck table and the upper surface of
chuck table including the ring-shaped groove, and
cleaning is executed by the sponge to which the cle
water is supplied from the nozzle for sponge. Acco
the wafer can be flatly held by the chuck table tha
been cleaned and has an upper surface to which proc
dust is not adhered. Therefore, the depth of the r
formed at the circumferential edge of the wafer by
trimming processing can be made constant. Furtherm
because the inside of the ring-shaped groove can be

cleaned, it becomes possible to prevent the lowerin
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the suction force of the chuck table.

The above and other objects, features and
advantages of the present invention and the manner of
realizing them will become more apparent, and the
invention itself will best be understood from a stu dy of
the following description and appended claims with
reference to the attached drawings showing preferre d

embodiments of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG. 1 is a perspective view illustrating o ne
example of an edge trimming apparatus in which a cl eaning
unit includes a cleaning nozzle;

FIG. 2 is a sectional view illustrating one example
of the structure of a chuck table;

FIG. 3 is a perspective view illustrating o ne
example of a first cutting unit and the cleaning un it

including the cleaning nozzle;

FIG. 4 is a schematic plan view for explain ing the
structure and disposing position of a shower nozzle , two
cutting water nozzles, a pair of blade cooling nozz les,

and the cleaning nozzle of the first cutting unit;
FIG. 5 is a schematic plan view for explain ing the

structure and disposing position of the shower nozz le,



the two cutting water nozzles, the pair of blade co
nozzles, and the cleaning nozzle of a second cuttin
unit;

FIG. 6 is a sectional view for explaining t
in which a region outside a ring-shaped groove in t
upper surface (holding surface) of the chuck table
the upper surface of the chuck table including the
shaped groove are being cleaned by the cleaning uni
including the cleaning nozzles while the chuck tabl
rotated,;

FIG. 7 is a sectional view for explaining t
in which a bonded wafer is held under suction by th
chuck table in which the region outside the ring-sh
groove in the upper surface and the upper surface
including the ring-shaped groove have been cleaned
edge trimming of a chamfered part of a wafer is exe
by the first cutting unit;

FIG. 8 is a perspective view illustrating o
example of an edge trimming apparatus in which a cl
unit includes a sponge; and

FIG. 9 is a sectional view for explaining t
in which the region outside the ring-shaped groove
upper surface of the chuck table and the upper surf

the chuck table including the ring-shaped groove ar

oling

he state
he
and

ring-

ts

he case
e

aped

and

cuted

ne

eaning

he state
in the

ace of



being cleaned by the cleaning unit including the sp

while the chuck table is rotated.

onge

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENTS

(First Embodiment)
An edge trimming apparatus 1 illustrated in

according to the present invention (hereinafter, re

to as the edge trimming apparatus 1 of a first

embodiment) is an apparatus that can execute edge

trimming of a wafer W held by a chuck table 30 by a

cutting unit 61 or a second cutting unit 62 includi

cutting blade 613 that rotates. The edge trimming

apparatus 1 is not limited to an apparatus of a typ
enables dual cutting (two-axis simultaneous cutting
the wafer W.

For example, the wafer W illustrated in FIG
semiconductor wafer that includes silicon as the ba
material and has a circular shape as the outer shap
on a front surface Wa thereof, unillustrated device
such as integrated circuits (ICs), are each formed
respective one of regions marked out in a lattice m
In the wafer W, chamfering processing has been exec
for the circumferential edge, and a chamfered part

(see FIG. 2) whose section has a substantially circ
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arc shape is formed. The wafer W may be composed o
besides silicon, gallium arsenide, sapphire, galliu
nitride, ceramic, resin, silicon carbide, or the Ii

and the devices do not need to be formed.

As illustrated in FIG. 2, the wafer W is wh

generally called a bonded wafer W1, for example.

Specifically, for the circular wafer W, bonded to t
front surface Wa oriented downward in FIG. 2 is a
substrate SB (support substrate) with substantially
same diameter by an adhesive SB1 or the like. Thus
treating the wafer W and the substrate SB as a mono
component and executing processing, the handling pr
of the wafer W is improved, and warpage and breakag
the wafer W at the time of the processing can be
prevented. The center of the wafer W substantially
corresponds with the center of the substrate SB.

On a base 10 of the edge trimming apparatus
cutting feed mechanism 13 that moves the chuck tabl
in an X-axis direction is disposed. The cutting fe
mechanism 13 includes a ball screw 130 having the ¢
axis that extends in the X-axis direction, a pair 0
guide rails 131 disposed in parallel to the ball sc
130, a motor 132 that rotates the ball screw 130, a

movable plate 133 that has an internal nut screwed
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ball screw 130 and has a bottom part in slide conta

with the guide rails 131. Further, when the motor
rotates the ball screw 130, the movable plate 133 i

guided by the guide rails 131 and moves in the X-ax

direction

in association with this,

so that cutting

feeding of the chuck table 30 that is disposed on t

movable plate 133 and holds under suction the bonde

wafer W1

is executed

in

the X-axis direction

association with the movement of the movable plate

For example, the chuck table 30 illustrated

2 includes a base part 30A whose outer shape is a

circular shape in plan view, and a ring-shaped proj

part 30B that is formed of a solid component that i

ceramic or an alloy such as stainless steel, for ex

and has a circular ring shape in plan view is dispo

upright on the upper surface of the base part 30A.

upper surface of the ring-shaped projecting part 30

smooth holding surface 300 that holds under suction

circumferential-side region of the lower surface of

substrate SB stuck to the front surface Wa of the w

For example, a ring-shaped groove 301 with

diameter smaller than the outer diameter of the sub

SB is formed at a substantially middle position of

circular-ring-shaped holding surface 300
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width. Further, in the groove bottom of the ring-s haped
groove 301, plural suction holes 301a are formed wi th the
intermediary of equal intervals in the circumferent ial

direction in such a manner as to penetrate the ring -

shaped projecting part 30B and the base part 30A in the
thickness direction (Z-axis direction). A suction flow
path 390 such as a resin tube or metal pipe communi cates
with the lower end side of each suction hole 301a, and
the suction flow paths 390 are connected to a sucti on
source 39 such as a vacuum generating apparatus or an
ejector mechanism. Here, the region outside the ri ng-
shaped groove 301 in the holding surface 300, which 5
the upper surface 300 of the ring-shaped projecting part
30B of the chuck table 30, is defined as a region 3 00a.

An air source 38 including a compressor or the like
that supplies air to the holding surface 300 of the chuck
table 30 is connected to each suction hole 30la. F or

example, when the bonded wafer W1 is intended to be

carried out from the chuck table 30 through releasi ng the
suction and holding of the bonded wafer W1 by the c huck
table 30, the air source 38 supplies compressed air to
the suction holes 301a. As a result, by the air gj ected
from the suction holes 301a onto the holding surfac e 300,
the vacuum suction force that remains between the h olding

12



surface 300 and the bonded wafer W1 is eliminated,
state in which the bonded wafer W1 can be gripped b
clamp or the like and be removed from the holding s
300 can be realized.

A rising-lowering table 31 with a circular
shape in plan view is disposed in a recess-shaped s
formed by the upper surface of the base part 30A an
inside surface of the ring-shaped projecting part 3
The upper surface of the rising-lowering table 31 i
smooth surface formed of a solid component or the |
Further, the rising-lowering table 31 can move up a
down in the Z-axis direction by an air cylinder 310
incorporated in the base part 30A. The air cylinde
may be an electric cylinder. For example, the uppe
surface of the rising-lowering table 31 in the stat
not being raised is flush with the holding surface
the ring-shaped projecting part 30B.

For example, when the bonded wafer W1 is ca
out from the holding surface 300 after edge trimmin
processing is executed for the wafer W stuck to the
substrate SB held by the holding surface 300, the r
lowering table 31 lifts up the bonded wafer W1 to t
upper side relative to the holding surface 300 to a

unillustrated conveying means to execute edge clamp
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the circumferential edge of the substrate SB.

As illustrated in FIG. 1, the chuck table 3
enabled to rotate by a table rotation mechanism 32
including a motor disposed below the chuck table 30
rotating shaft whose axis direction is the Z-axis
direction (vertical direction), and so forth.

On the rear side (- X direction side) on th
10 illustrated in FIG. 1, a gate-shaped column 14 i
disposed upright in such a manner as to straddle th
movement path of the chuck table 30. On the front
of the gate-shaped column 14, for example, a first
horizontal movement mechanism 15 that reciprocates
first cutting unit 61 in a Y-axis direction orthogo
the X-axis direction and the Z-axis direction is di

For example, the first horizontal movement
mechanism 15 includes a ball screw 150 having the ¢
axis that extends in the Y-axis direction, a pair o
guide rails 151 disposed in parallel to the ball sc
150, an unillustrated motor that is coupled to one
the ball screw 150, and a movable plate 153 that ha
internal nut screwed to the ball screw 150 and has
part in slide contact with the guide rails 151. Fu
when the unillustrated motor rotates the ball screw

the movable plate 153 is guided by the guide rails
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and moves in the Y-axis direction in association wi
this, so that horizontal movement (indexing feeding
the first cutting unit 61 disposed on the movable p
153 with the intermediary of a first cutting-in fee
mechanism 17 is executed in the Y-axis direction.

The first cutting-in feed mechanism 17 can
reciprocate the first cutting unit 61 in the Z-axis
direction and includes a ball screw 170 having the
axis that extends in the Z-axis direction, a pair o
guide rails 171 disposed in parallel to the ball sc
170, a motor 172 coupled to the ball screw 170, and
support component 173 that supports the first cutti
unit 61 and has an internal nut screwed to the ball
170 and a side part in slide contact with the guide
171. When the motor 172 rotates the ball screw 170
support component 173 is guided by the pair of guid
rails 171 and moves in the Z-axis direction. In
association with this, cutting-in feeding of the fi
cutting unit 61 is executed in the Z-axis direction

As illustrated in FIG. 3, the first cutting
includes a spindle unit 61A that rotates a spindle

which an unillustrated mount on which the cutting b

613 is mounted is coupled and a blade cover 614 tha

surrounds the unillustrated mount and the cutting b
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613.

The spindle unit 61A includes the spindle 6 10 whose
axis direction is the Y-axis direction, a spindle h ousing
611 that is fixed to the lower end side of the supp ort
component 173 of the first cutting-in feed mechanis m 17
and rotatably supports the spindle 610, and a motor 612
that rotates the spindle 610. The tip side of the spindle
610 rotatably housed in the spindle housing 611 pro trudes
from the inside of the spindle housing 611 toward t he - Y
direction side, and the unillustrated mount is moun ted on
this tip side.

The cutting blade 613 illustrated in FIG. 3 Is a

circular-ring-shaped blade of a washer type that is

formed into a circular ring plate shape, has a hole into
which the spindle 610 is inserted at the center, an d has,
at the outer circumference, a circular-ring-shaped

cutting edge 613b formed by fixing diamond abrasive

grains or the like by an appropriate binder.

An unillustrated fixing nut is screwed to t he
spindle 610 and is fastened, and the cutting blade 613 is
thereby sandwiched by the unillustrated mount and f ixing

nut from both sides in the Y-axis direction. This
provides a state in which the cutting blade 613 is

sandwiched and fixed by the mount and a fixing flan ge

16



613a having a hole into which the spindle 610 is in

and is mounted on the spindle 610, i.e. a state in

the first cutting unit 61 has been assembled as
illustrated in FIGs. 1 and 3. A state in which the
rotation center of the cutting blade 613 substantia
corresponds with the center axis of the spindle 610
made. Further, the cutting blade 613 rotates in
association with rotational driving of the spindle

the motor 612 coupled to the rear end side of the s

610.

The Dblade cover 614 that surrounds the
unillustrated mount and the cutting blade 613 from
upper side includes a blade cover base part 614a an
slide cover part 614b that is disposed on the blade
base part 614a and can slide in the X-axis directio
relative to the blade cover base part 614a.

A nozzle support block 614c is disposed on
surface of the blade cover base part 614a on the +
direction side. In the nozzle support block 614c,
example, one shower nozzle 651 that jets cutting wa
toward the cutting blade 613 from the outside of th
cutting blade 613 in the radial direction is dispos
water supply source 68 that can send out purified w

or the like communicates with the shower nozzle 651
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through a resin tube 680. As illustrated in FIG. 4
cutting water supplied from the shower nozzle 651 t
cutting blade 613 mainly plays a role of cooling th
cutting blade 613.

Further, as illustrated in FIG. 3, for exam
cutting water nozzles 652 that jet and supply the c
water from the obliquely-upper side toward the cont
part (processing point) between the cutting blade 6
the wafer W are disposed in the nozzle support bloc
For example, the two cutting water nozzles 652 are
disposed symmetrically with each other in the Y-axi
direction with the cutting blade 613 being the axis
symmetry in plan view. The water supply source 68
communicates with the cutting water nozzles 652 thr
resin tube 681. As illustrated in FIG. 4, the cutt
water supplied from the two cutting water nozzles 6
the processing point mainly plays a role of cleanin
and removing cutting dust generated at the processi
point from the wafer W.

The slide cover part 614b is coupled to the
cover base part 614a with the intermediary of an
unillustrated air cylinder and is capable of slide
Further, after t

movement in the X-axis direction.

cutting blade 613 is mounted on the spindle 610, th
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blade cover 614 is mounted on the front surface of
spindle housing 611 on the - Y direction side, and
slide cover part 614b in an opened state is slid in

X direction to close the blade cover 614. This all

cutting blade 613 to be housed in an opening at

substantially the center of the blade cover 614 and

provides a state in which the first cutting unit 61
cut the wafer W.

As illustrated in FIG. 3, the slide cover p

supports a pair of blade cooling nozzles 653 with a

substantially L-shape as viewed from the - Y direct
side. The blade cooling nozzles 653 pass in the sl
cover part 614b to extend downward and then extend
the + X direction side in parallel to each other in
a manner as to sandwich the lower part of the cutti
blade 613. The upper end of each of the blade cool
nozzles 653 communicates with the water supply sour
through a resin tube 683. As illustrated in FIG. 4
pair of blade cooling nozzles 653 has plural slits
oriented toward the side surface of the cutting bla
and the cutting blade 613 is cooled and cleaned by
cutting water jetted from the slits 653a.

The edge trimming apparatus 1 illustrated i

includes cleaning units 7 that clean the region 300
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outside the ring-shaped groove 301 in the holding s
300 (i.e. upper surface 300) of the chuck table 30
the upper surface 300 of the chuck table 30 includi
ring-shaped groove 301. The cleaning unit 7 illust
in FIGs. 1 and 3 includes a cleaning nozzle 70 that
mounted on the blade cover 614 and jets high-pressu
water in the downward direction (- Z direction), fo
example. Hereinafter, the cleaning unit 7 will be
as the cleaning unit 7 of the first embodiment incl
the cleaning nozzle 70.

For example, the cleaning nozzle 70 is supp
a cleaning nozzle support block 71 mounted on the s
surface of the slide cover part 614b on the — X dir

side. In the cleaning nozzle 70, a jet port 700 fo

the lower end thereof has a rectangular shape whose

longitudinal direction is the Y-axis direction as
illustrated in FIG. 4, for example. Thus, the clea
nozzle 70 can jet cleaning water from the jet port
a substantially fan shape that spreads out downward
upper end of the cleaning nozzle 70 communicates wi
water supply source 68 through a resin tube 72.

The cleaning nozzle 70 may also be connecte
unillustrated air supply source and be capable of |

binary fluid obtained by mixing water supplied from
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water supply source 68 and air supplied from the ai
supply source. Further, the cleaning nozzle 70 may
capable of jetting cleaning water to which ultrason
vibrations are given.

As lillustrated in FIGs. 1 and 3, near the f
cutting unit 61, an alignment unit 11 that detects
position of the chamfered part Wd that should be cu
the wafer W held on the chuck table 30 is disposed.
alignment unit 11 can execute image processing such
pattern matching based on a captured image acquired
camera 110 and detect the coordinate position of th
chamfered part Wd.

On the front surface of the gate-shaped col
illustrated in FIG. 1, for example, a second horizo
movement mechanism 16 that reciprocates the second
cutting unit 62 in the Y-axis direction is disposed
example, the second horizontal movement mechanism 1
includes a ball screw 160 having the center axis th
extends in the Y-axis direction, the pair of guide
151 disposed in parallel to the ball screw 160, a m
162 coupled to the ball screw 160, and a movable pl
163 that has an internal nut screwed to the ball sc
160 and has a side part in slide contact with the g

rails 151. Further, when the motor 162 rotates the

21

be

irst

the

The

umn 14

ntal

. For

at
rails
otor
ate
rew
uide

ball



screw 160, the movable plate 163 is guided by the g
rails 151 and moves in the Y-axis direction in
association with this, so that horizontal movement
(indexing feeding) of the second cutting unit 62 di

on the movable plate 163 with the intermediary of a
second cutting-in feed mechanism 18 is executed in

axis direction.

The second cutting-in feed mechanism 18 can
reciprocate the second cutting unit 62 in the Z-axi
direction and includes a ball screw 180 having the
axis that extends in the Z-axis direction, a pair o
guide rails 181 disposed in parallel to the ball sc
180, a motor 182 coupled to the ball screw 180, and
support component 183 that supports the second cutt
unit 62 and has an internal nut screwed to the ball
180 and a side part in slide contact with the guide
181. Further, when the motor 182 rotates the ball
180, the support component 183 is guided by the pai
guide rails 181 and moves in the Z-axis direction.
association with this, cutting-in feeding of the se
cutting unit 62 is executed in the Z-axis direction

The second cutting unit 62 is disposed oppo
the first cutting unit 61 in the Y-axis direction.

above-described first cutting unit 61 and the secon
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cutting unit 62 are configured substantially simila
and therefore, detailed description of the second ¢
unit 62 is omitted.

The cleaning unit 7 is disposed also on the
cover 614 of the second cutting unit 62. The clean
unit 7 disposed on the blade cover 614 of the secon
cutting unit 62 includes a cleaning nozzle 73 suppo
by a cleaning nozzle support block 71. In the clea
nozzle 73, as illustrated in FIG. 5, a jet port 730
formed at the lower end thereof has a circular shap
example. Thus, the cleaning nozzle 73 can jet clea
water in a substantially circular column shape from
jet port 730 to the lower side. The upper end of t
cleaning nozzle 73 communicates with the water supp
source 68 illustrated in FIG. 3 through an unillust
resin tube. For example, the cleaning nozzle 73 ma
be connected to an unillustrated air supply source
capable of jetting binary fluid obtained by mixing
supplied from the water supply source 68 and air su
from the air supply source. Further, the cleaning
73 may be capable of jetting cleaning water to whic
ultrasonic vibrations are added. The cleaning nozz
may be disposed on the second cutting unit 62, and

cleaning nozzle 73 may be disposed on the first cut
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unit 61.

The shower nozzle 651 illustrated in FIG. 3
two cutting water nozzles 652, the pair of blade co
nozzles 653, the cleaning nozzle 70, and the cleani
nozzle 73 each come into a state in which it commun
with the water supply source 68 and a state in whic
does not communicate with the water supply source 6
through switching of opening and closing of an
unillustrated open-close valve that is disposed in
respective one of the resin tubes that communicate
them.

A description will be made below of the cas
which, in the edge trimming apparatus 1 illustrated
FIG. 1, the region 300a outside the ring-shaped gro
301 in the upper surface 300 (holding surface 300)
chuck table 30 and the upper surface 300 of the chu
table 30 including the ring-shaped groove 301 are c
and thereafter, the bonded wafer W1 is held by the
cleaned chuck table 30, and edge trimming is annula
executed on the chamfered part Wd of the circumfere
part of the wafer W.

In the cleaning of the chuck table 30, firs
chuck table 30 that does not hold the bonded wafer

illustrated in FIG. 1 is moved in the X-axis direct
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the cutting feed mechanism 13, and the chuck table 30 is

positioned below the cleaning unit 7 disposed on th e
blade cover 614 of the first cutting unit 61 and th e
cleaning unit 7 disposed on the blade cover 614 of the

second cutting unit 62.

An unillustrated control unit that executes control
of the overall apparatus of the edge trimming appar atus 1
grasps the center position of the chuck table 30 an d can
therefore also grasp the position of the ring-shape d
groove 301 separate from this center position outwa rd in
the radial direction by a predetermined distance. Then,
for example, based on the center position of the ch uck
table 30, the first horizontal movement mechanism 1 5

moves the cleaning nozzle 70 of the cleaning unit 7

disposed on the blade cover 614 in the Y-axis direc tion
together with the first cutting unit 61, to cause t he
center of the groove width of the ring-shaped groov e 301

to substantially correspond with the center of the

cleaning nozzle 70. As a result, as illustrated in FIG. 6,
the landing area of high-pressure cleaning water je tted
from the cleaning nozzle 70 in such a manner as to spread
downward in a substantially fan shape as viewed fro m the
near side of the plane of paper (+ X direction side ) is
positioned to the ring-shaped groove 301 and the ho Iding

25



surface 300 of the chuck table 30.

Further, for example, based on the center p osition
of the chuck table 30, the second horizontal moveme nt
mechanism 16 moves the cleaning nozzle 73 of the cl eaning
unit 7 disposed on the blade cover 614 in the Y-axi S
direction together with the second cutting unit 62 to
position the center of the cleaning nozzle 73 that jets
the cleaning water downward in a circular column sh ape to

the region 300a outside the ring-shaped groove 301.

Subsequently, the first cutting-in feed mec hanism
17 illustrated in FIG. 1 moves the cleaning nozzle 70 in
the Z-axis direction to position it at a proper hei ght,
and the second cutting-in feed mechanism 18 moves t he
cleaning nozzle 73 in the Z-axis direction to posit ion it

at a proper height.

In this state, the water supply source 68
illustrated in FIG. 6 supplies the high-pressure wa ter to
the cleaning nozzle 70. As illustrated in FIG. 6, the

cleaning water is jetted to spread downward in a

substantially fan shape from the jet port 700 of th e
cleaning nozzle 70, and mainly, cutting dust adheri ng to
the groove bottom and sidewall of the ring-shaped g roove
301, cutting dust adhering to the holding surface 3 00
(upper surface 300), and so forth are cleaned up an d
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removed by this cleaning water over a wide range.

the water supply source 68 supplies the high-pressu

water to the cleaning nozzle 73. As a result, as

illustrated in FIG. 6, the cleaning water is jetted
downward in a circular column shape from the jet po
of the cleaning nozzle 73, and the region 300a outs
the ring-shaped groove 301 in the holding surface 3
intensively cleaned by this cleaning water as pinpo
cleaning. Thus, cutting dust and so forth adhering
region 300a are removed.

Further, the table rotation mechanism 32 ro
the chuck table 30 at a predetermined rotation spee
association with this, the whole circumference of t
ring-shaped groove 301 and the whole circumference
holding surface 300 are evenly cleaned by the clean
water jetted from the cleaning nozzle 70 and the cl
water jetted from the cleaning nozzle 73.

After the cleaning of the whole circumferen
the ring-shaped groove 301 and the cleaning of the
circumference of the holding surface 300, particula
the intensive cleaning of the whole circumference o
region 300a outside the ring-shaped groove 301, hav

executed for a predetermined period of time, the wa

supply source 68 stops the supply of water to the
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cleaning nozzle 70 and the cleaning nozzle 73. The

for example, the chuck table 30 is dried by rotatio
drying based on rotation or through ejection of air

the cleaning nozzle 70 or 73 that communicates with
unillustrated air source.

Subsequently, edge trimming processing of t
chamfered part Wd of the wafer W illustrated in FIG
started. First, in such a manner that the center o
wafer W substantially corresponds with the center o
holding surface 300 of the chuck table 30, the bond

wafer W1 is placed on the holding surface 300 to cl

the ring-shaped groove 301, with the substrate SB

oriented downward. Then, a suction force generated

through driving of the suction source 39 illustrate

FIG. 7 passes through the suction holes 30la and th

ring-shaped groove 301 and is transmitted to the ho
surface 300, and the chuck table 30 holds under suc
the circumferential region of the substrate SB stuc
the lower surface Wa (front surface Wa) of the wafe
the holding surface 300. Further, the bonded wafer
comes into a state of being placed on the upper sur
of the rising-lowering table 31.

The cutting feed mechanism 13 illustrated i

moves the chuck table 30 in the X-axis direction.
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addition, for example, the first horizontal movemen
mechanism 15 moves the camera 110 of the alignment

11 in the Y-axis direction, and the chuck table 30

positioned to a predetermined position so that the

chamfered part Wd formed at the circumferential edg
the wafer W may fall within the imaging region of t
camera 110. Imaging of the chamfered part Wd of th

W is executed by the camera 110, and the alignment
11 decides the position of the edge coordinates of
chamfered part Wd of the wafer W, based on the capt
image.

For example, after the position of the edge
coordinates of the chamfered part Wd of the wafer W
detected in the above-described manner, the bonded
W1 held by the chuck table 30 is positioned below t

cutting blade 613 of the first cutting unit 61, for

example. Then, based on the position of the edge

coordinates of the chamfered part Wd of the wafer W

obtained by the edge alignment, the first horizonta
movement mechanism 15 moves the first cutting unit
the Y-axis direction and positions the cutting blad

to a position separate from the chamfered part Wd o
wafer W inward in the radial direction by a predete

distance as illustrated in FIG. 7. Specifically, f
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example, the cutting blade 613 is positioned in suc
manner that approximately 2/3 of the lower end surf
the cutting blade 613 comes into contact with the
chamfered part Wd of the wafer W.

Subsequently, by rotating the spindle 610 a
speed in the anticlockwise direction as viewed from
Y direction side, the cutting blade 613 fixed to th
spindle 610 is rotated at high speed in the anticlo
direction as viewed from the + Y direction side. M
the first cutting-in feed mechanism 17 illustrated
1 lowers the first cutting unit 61 and causes the c
blade 613 to cut into the wafer W by a predetermine
depth from a back surface Wb of the wafer W. The c
in depth of the cutting blade 613 is a cutting-in d
with which the chamfered part Wd is completely cut
the cutting blade 613 does not reach the adhesive S
slightly cuts into the adhesive SB1, for example.
the cutting-in feeding of the cutting blade 613 is
executed to the predetermined height position, the
table 30 is rotated by 360 degrees in the anticlock
direction as viewed from the + Z direction side, wi
cutting blade 613 kept rotating. The whole circumf
of the chamfered part Wd of the wafer W is thereby

Dual edge trimming of the chamfered part Wd of the
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W may be executed by the first cutting unit 61 and
second cutting unit 62.

During the edge trimming of the chamfered p
of the wafer W, the cutting water is supplied to th
cutting blade 613 from the outside of the cutting b
613 in the radial direction by the shower nozzle 65
illustrated in FIG. 3 and FIG. 4, and mainly, cooli
the cutting blade 613 is executed. Further, the cu

water is supplied to the contact part between the c

blade 613 and the wafer W by the two cutting water

nozzles 652, and mainly, cooling of the contact par
cleaning removal of cutting dust generated at the ¢

part are executed by this cutting water. Further,
cutting water is supplied to the cutting blade 613

the thickness direction of the cutting blade 613 (Y

direction) by the pair of blade cooling nozzles 653

cooling of the cutting blade 613 is executed.

As described above, the edge trimming appar
according to the present invention includes the cle
unit 7 that cleans the region 300a outside the ring
shaped groove 301 in the upper surface 300 of the ¢
table 30 and the upper surface 300 of the chuck tab
including the ring-shaped groove 301. The cleaning

is positioned to the region 300a and the upper surf
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300 of the chuck table 30 including the ring-shaped

groove 301, and the chuck table 30 is rotated by th e
table rotation mechanism 32 to clean the region 300 a and
the upper surface 300 of the chuck table 30 includi ng the

ring-shaped groove 301. The bonded wafer W1 can th ereby

be flatly held by the chuck table 30 that has been

cleaned and has an upper surface 300 to which cutti ng
dust is not adhered. Therefore, the depth of the r ecess
formed by edge trimming processing of the chamfered part

Wd at the circumferential edge of the wafer W can b e made
constant. Further, because the inside of the ring- shaped
groove 301 can be cleaned, it becomes possible to p revent

the lowering of the suction force of the chuck tabl e 30
that possibly occurs due to clogging of the ring-sh aped

groove 301 with cutting dust.

In the edge trimming apparatus 1 according to the
present invention, the cleaning units 7 of the firs t
embodiment include the cleaning nozzles 70 and 73 t hat
are mounted on the blade cover 614 and jet high-pre ssure
water in the downward direction. The landing area of the
high-pressure water jetted from the cleaning nozzle 70 is
positioned to the region 300a outside the ring-shap ed
groove 301 in the upper surface 300 of the chuck ta ble 30
and the upper surface 300 of the chuck table 30 inc luding
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the ring-shaped groove 301 by the first horizontal

movement mechanism 15, and cleaning is executed whi le the
chuck table 30 is rotated. The bonded wafer W1 can

thereby be flatly held by the chuck table 30 that h as

been cleaned and has an upper surface 300 to which

processing dust is not adhered. Therefore, the dep th of
the recess formed by the edge trimming processing o f the
chamfered part Wd of the wafer W can be made consta nt.
Further, because the inside of the ring-shaped groo ve 301

can be cleaned, it becomes possible to prevent the

lowering of the suction force of the chuck table 30 that
possibly occurs due to clogging of the ring-shaped groove
301 with processing dust.

Further, for example, in the edge trimming

apparatus 1 including the first cutting unit 61 and the
second cutting unit 62 as in the present first embo diment
in such a manner that the two cutting units are opp osed
to each other, the first cutting unit 61 includes t he
cleaning nozzle 70 as the cleaning unit 7, and the second
cutting unit 62 includes the cleaning nozzle 73 as the
cleaning unit 7, for example. Further, the cleanin g areas
of the respective cleaning nozzles can be made diff erent
to change the role in the cleaning. For example, o ne

cleaning nozzle 73 is used as a nozzle dedicated to
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intensive cleaning for the region 300a outside the
shaped groove 301 in the upper surface 300 of the ¢
table 30 and is caused to jet high-pressure cleanin
water in a circular column shape, and the cleaning
is caused to reach the region 300a. Meanwhile, the
cleaning nozzle 70 is used as a nozzle dedicated to
cleaning of a wide range of the upper surface 300 o
chuck table 30 and the ring-shaped groove 301 and i
caused to jet the high-pressure cleaning water in a
substantially fan shape. This enables cleaning of
ring-shaped groove 301 and the upper surface 300 of
chuck table 30 more efficiently in such a manner th
place is left uncleaned.

The water supply source 68 including a pump
like does not have to be of a type that can send ou
high-pressure water to the cleaning nozzles 70 and
for example. The cleaning nozzles 70 and 73 may be
to communicate also with an air supply source in ad
to the water supply source 68, and air may be mixed
water in each nozzle, for example, to cause binary
to be jetted from each jet port, and the pressure o
water droplets that impinge on landing points in th
cleaning area may be set to high pressure by the pr

of the air.
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(Second Embodiment)

An edge trimming apparatus 1A of a second
embodiment illustrated in FIG. 8 is an apparatus ob
by changing some of constituent elements of the edg
trimming apparatus 1 of the first embodiment illust
in FIG. 1. The part different from the configurati
the edge trimming apparatus 1 of the first embodime
the edge trimming apparatus 1A of the second embodi
will be described below.

For example, the edge trimming apparatus 1A
includes a cleaning unit 8 of the second embodiment
including a sponge 80 illustrated in FIG. 8 and a n
81 for sponge that supplies cleaning water to the s
80, in place of the cleaning unit 7 including the
cleaning nozzle 70 in the edge trimming apparatus 1
the first embodiment.

For example, a support bridge 88 is dispose
on the base 10 of the edge trimming apparatus 1A in
a manner as to straddle the movement path of the ch
table 30, and the cleaning unit 8 is attached to th
support bridge 88. The cleaning unit 8 may be capa
being reciprocated on the support bridge 88 in the
direction by an unillustrated slider, for example.

port of the nozzle 81 for sponge is opened toward t
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sponge 80 and communicates with the water supply so urce

68.

The kind of sponge 80 is not particularly | imited
and, for example, a polyvinyl alcohol (PVA) sponge or the
like is used. The sponge 80 is formed into a circu lar
column shape, for example, and is allowed to move u p and
down in the Z-axis direction by a sponge raising-lo wering
mechanism 84 attached to the support bridge 88. Th e shape
of the sponge 80 is not limited to the present exam ple.

The sponge raising-lowering mechanism 84 is an air
cylinder, for example, and includes a tubular cylin der
tube 840 internally having an unillustrated piston and a
piston rod 841 that is inserted in the cylinder tub e 840

and has the upper end side attached to the piston.
Further, the sponge 80 is removably attached to the lower

end side of the piston rod 841.

For example, an air nozzle 86 that extends in the
Y-axis direction is attached to the support bridge 88.
The air nozzle 86 has a length equal to or larger t han
the outer diameter of the chuck table 30, for examp le,
and has plural slits 860 oriented downward in the s ide
surface thereof. Further, the air nozzle 86 can dr y the
holding surface 300 of the chuck table 30 and the i nside
of the ring-shaped groove 301 by compressed air jet ted
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from the slits 860. The air nozzle 86 includes a
compressor or like and communicates with an air sou
869 that can supply the compressed air through a re
tube or the like.

A description will be made below of the cas
which, in the edge trimming apparatus 1A illustrate
FIG. 8, the ring-shaped groove 301 of the chuck tab
and the region 300a outside the ring-shaped groove
the upper surface of the chuck table 30 are cleaned
thereafter, the bonded wafer W1 is held by the clea
chuck table 30, and edge trimming is annularly exec
on the chamfered part Wd of the circumferential par
the wafer W.

In the cleaning of the chuck table 30, firs
chuck table 30 that does not hold the bonded wafer
illustrated in FIG. 8 is moved in the X-axis direct
the cutting feed mechanism 13, and the chuck table
positioned below the sponge 80 of the cleaning unit
The sponge 80 is thereby positioned to substantiall
traverse, in the groove width direction, the region
outside the ring-shaped groove 301 in the upper sur
300 of the chuck table 30 and the upper surface 300
the chuck table 30 including the ring-shaped groove

Subsequently, the sponge raising-lowering m
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84 illustrated in FIG. 8 lowers the sponge 80 and b
the sponge 80 deformed as illustrated in FIG. 9 int
contact with the groove bottom of the ring-shaped g
301 of the chuck table 30 and the region 300a outsi
ring-shaped groove 301 in the holding surface 300.

Further, the water supply source 68 sends o
cleaning water to the nozzle 81 for sponge, and the
sponge 80 absorbs the cleaning water jetted from th
nozzle 81 for sponge. This causes the sponge 80 to
and have elasticity. The sponge 80 may be one that
not swell when absorbing the cleaning water. Furth
cleaning water may directly be supplied from the no
81 for sponge to the ring-shaped groove 301 and the
region 300a of the chuck table 30.

Further, in association with rotation of th
table 30 at a predetermined rotation speed by the t
rotation mechanism 32, the whole circumference of t
ring-shaped groove 301 and the whole circumference
holding surface 300 are cleaned by the sponge 80 su
with the cleaning water, and adhering cutting dust
forth are removed.

After the cleaning of the whole circumferen
the ring-shaped groove 301 and the whole circumfere

the holding surface 300, particularly, intensive cl
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of the whole circumference of the region 300a outsi
ring-shaped groove 301, have been executed for
predetermined period of time, the water supply sour
stops the supply of water to the nozzle 81 for spon
Further, the sponge raising-lowering mechanism 84 r
the sponge 80 to separate it from the chuck table 3

Next, the chuck table 30 moves in the X-axi
direction below the air nozzle 86 by the cutting fe
mechanism 13 illustrated in FIG. 1. In addition, h
pressure air is made to blow from the air nozzle 86
toward the holding surface 300 of the chuck table 3
a result, the cleaning water adhering to the holdin
surface 300 and the ring-shaped groove 301 is blown
by the air, and the holding surface 300 and the rin
shaped groove 301 are dried. For example, the chuc
30 may be dried by rotational drying based on rotat
through ejection of air from the nozzle 81 for spon
that communicates with an unillustrated air source.

Subsequently, edge trimming processing of t

W is started. The edge trimming of the wafer W is

executed similarly to the case in the edge trimming
apparatus 1 of the first embodiment described earli

In the edge trimming apparatus 1A of the se

embodiment according to the present invention, the
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cleaning unit 8 includes the sponge 80 and the nozz
for sponge that supplies cleaning water to the spon
The sponge 80 is positioned to the region 300a outs
the ring-shaped groove 301 in the upper surface 300
the chuck table 30 and the upper surface 300 of the
table 30 including the ring-shaped groove 301, and
cleaning is executed by the sponge 80 to which the
cleaning water is supplied from the nozzle 81 for s
The bonded wafer W1 can thereby be flatly held by t
chuck table 30 that has been cleaned and has the up
surface 300 to which processing dust is not adhered
Therefore, the depth of the recess formed by edge
trimming processing of the chamfered part Wd at the
circumferential edge of the wafer W can be made con
Further, because the inside of the ring-shaped groo
can be cleaned, it becomes possible to prevent the
lowering of the suction force of the chuck table 30
possibly occurs due to clogging of the ring-shaped
301 with cutting dust.

The edge trimming apparatus according to th
present invention is not limited to the above-descr
first and second embodiments. Further, the respect
configurations and so forth of the apparatuses

illustrated in the accompanying drawings are also n

40

le 81
ge 80.
ide

of

chuck

ponge.
he

per

stant.

ve 301

that

groove

ibed

ive

ot



limited thereto, and changes can be made as appropr iate

in a range in which effects of the present inventio n can
be exerted. For example, the edge trimming apparat us 1 of
the first embodiment may include the air nozzle 86 of the

edge trimming apparatus 1A of the second embodiment

The present invention is not limited to the details
of the above described preferred embodiments. The scope
of the invention is defined by the appended claims and

all changes and modifications as fall within the
equivalence of the scope of the claims are therefor e to

be embraced by the invention.
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WHAT IS CLAI MED | S:

1. An edge trimming apparatus comprising:

a chuck table that has a ring-shaped groove with an
outer diameter smaller than an outer diameter of a wafer
and causes the ring-shaped groove to communicate wi th a
suction source to hold under suction a lower surfac e of

the wafer by the ring-shaped groove;

a table rotation mechanism that rotates the chuck
table;
a cutting unit that rotates a spindle on wh ich a

cutting blade is mounted and annularly cuts a

circumferential part of the wafer held by the chuck

table; and

a cleaning unit that cleans a region outsid e the
ring-shaped groove in an upper surface of the chuck table
and the upper surface of the chuck table including the

ring-shaped groove,

wherein

the cleaning unit is positioned to the regi on
outside the ring-shaped groove in the upper surface of
the chuck table and the upper surface of the chuck table
including the ring-shaped groove, and the chuck tab le is
rotated by the table rotation mechanism, to clean t he

region outside the ring-shaped groove in the upper
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surface of the chuck table and the upper surface of the
chuck table including the ring-shaped groove.
2. The edge trimming apparatus according t o claim

1, further comprising:

a horizontal movement mechanism that moves the
cutting unit in a center axis direction of the spin dle,

wherein

the cutting unit includes a spindle unit th at
rotates the spindle to which a mount on which the c utting

blade is mounted is coupled and a blade cover that
surrounds the mount and the cutting blade,

the cleaning unit includes a cleaning nozzl e that
is mounted on the blade cover and jets high-pressur e

water in a downward direction, and

a landing area of the high-pressure water | etted
from the cleaning nozzle is positioned to the regio n
outside the ring-shaped groove in the upper surface of
the chuck table and the upper surface of the chuck table

including the ring-shaped groove by the horizontal

movement mechanism, and cleaning is executed.

3. The edge trimming apparatus according t o claim
1, wherein

the cleaning unit includes a sponge and a n ozzle
for sponge that supplies cleaning water to the spon ge,
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and

the sponge is positioned to the region outs
ring-shaped groove in the upper surface of the chuc
table and the upper surface of the chuck table incl
the ring-shaped groove, and cleaning is executed by
sponge to which the cleaning water is supplied from

nozzle for sponge.
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