DRESSI NG METHOD OF CUTTI NG BLADE

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a dressing nethod
of a cutting blade that cuts a workpi ece such as a
sem conduct or wafer.

Description of the Related Art

When a pl at e- shaped wor kpi ece typified by a
sem conductor wafer is divided into plural chips, a
cutting apparatus including a ring-shaped cutting bl ade
Is used for exanple. By relatively noving the cutting
bl ade and the workpi ece while the cutting bl ade rotated
at high speed is caused to cut into the workpi ece, the
wor kpi ece can be cut along the path of this novenent.

Bef ore a workpiece is cut by using a cutting bl ade,
dressing for arranging the shape of the cutting bl ade
concentrically with a spindle serving as a rotation axis
(shapi ng, roundness generation) and elimnating | oading,
dulling, and so forth of the blade edge is carried out by
causing the cutting blade to cut into a dressing board.
This corrects a rounded shape or the like of the tip of
the cutting blade and a step in which precise cutting is

requi red, such as edge trinmm ng processing, can be



carried out. The edge trimm ng processing is a nmethod in
whi ch the outer circunferential part of a sem conductor
wafer is cut before the sem conductor wafer is ground and
thi nned and thereby the outer circunferential part is
prevented from having a sharp knife edge shape after the
gri ndi ng processi ng.

Vari ous net hods have been proposed about the
dressi ng. For exanple, Japanese Patent Lai d-open No.
2010-588 descri bes a nethod by which a cutting blade is
flatly shaped by rotating the cutting blade and novi ng
the cutting blade in the direction parallel to the

rotation axis thereof to cut a dressing board.

SUMVARY OF THE | NVENTI ON

In the dressing, when the depth of cutting of the
cutting blade into the dressing board becones |arger, the
wear of the tip of the cutting blade increases. Thus,
this tip changes into a shape having a curved surface and
a rounded region (hereinafter, referred to also as region
of roundness) is generated at the tip of the cutting
bl ade nore readily. For this reason, by repeatedly
carrying out a step in which the cutting blade is caused
to shallowy cut into the dressing board and the dressing

board is cut, the occurrence of the region of roundness



generated due to the dressing can be suppressed. However,
the area of the cutting of the dressing board enl arges as
t he nunber of times of cutting devoted to dressing one
cutting blade increases. That is, there is a problemthat
many dressing boards are necessary when suppression of
the occurrence of the region of roundness is attenpted

t hrough increasing the cutting step.

Furthernore, it is also possible to carry out
speci al dressing |ike dressing described in Japanese
Pat ent Lai d-open No. 2010-588 in order to reduce the
regi on of roundness and obtain a flat cutting bl ade.
However, the nethod described in Japanese Patent Laid-
open No. 2010-588 uses a special nethod of noving a
cutting blade in the direction parallel to the rotation
axi s thereof. New software and nechani sm need to be
i ntroduced in order to cause a cutting apparatus to carry
out such operation, and there is a problemthat the cost
I ncreases.

In view of the above-described problem one aspect
of the present invention intends to provide a sinple
dressing nethod of a cutting blade wwth which it is
possi bl e to save the dressing board while reducing the
region of roundness at the tip of a cutting bl ade.

In accordance wth an aspect of the present
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i nvention, there is provided a dressing nethod of a
cutting blade in which a plate-shaped dressing board is
cut by the cutting blade nounted to a spindle and the
cutting blade is shaped to reduce a region of roundness
at atip of the cutting blade. The dressing nethod
includes a first cutting step of causing the cutting

bl ade to cut into the dressing board held by a hol di ng
surface of a chuck table with a cutting depth that does
not surpass the length of the region of roundness in the
radial direction of the cutting blade and rel atively
novi ng the chuck table and the cutting blade in a
direction that is parallel to the holding surface and is
per pendi cul ar to the axial center of the spindle to form
a cut groove in the dressing board, and a second cutting
step of causing the cutting blade to further cut into a
groove bottom of the cut groove fornmed in the first
cutting step with a cutting depth that does not surpass
the length of the region of roundness in the radia
direction of the cutting blade and relatively noving the
chuck table and the cutting blade in the direction that
is parallel to the holding surface and is perpendi cul ar
to the axial center of the spindle to carry out cutting
on the groove bottomwi th tracing of the cut groove.

Preferably, the dressing nmethod further includes a
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determi nation step of measuring the shape of the region
of roundness in the cutting blade after the second
cutting step is carried out and determning to end
shaping of the cutting blade if the shape of the region
of roundness satisfies a predeterm ned condition and
determining to carry out the first cutting step or the
second cutting step if the shape of the region of
roundness does not satisfy the predeterm ned condition.

In the dressing nethod of a cutting blade according
to the one aspect of the present invention, cutting is
further carried out by the second cutting step on the
groove bottom of the cut groove forned in the dressing
board by the first cutting step. This can carry out
plural tinmes of cutting on the sane region in the
dressi ng board. Thus, the dressing board necessary for
the dressing can be saved while the region of roundness
at the tip of the cutting blade is reduced. Furthernore,
the chuck table is noved in the direction perpendicul ar
to the axial center of the spindle to carry out
processi ng feed. Therefore, special software and
mechani sm do not need to be used for the dressing and the
dressing can be easily carried out.

The above and ot her objects, features and

advant ages of the present invention and the manner of



realizing themw || becone nore apparent, and the
invention itself wll best be understood froma study of
the followi ng description and appended clains with
reference to the attached drawi ngs showi ng a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1A is a side view schematically depicting a
configuration exanple of a cutting unit;

FIG 1B is an enlarged view of a region of the tip
of the cutting bl ade;

FIG 2 is a partial sectional side view
schematical |y depicting how dressing of the cutting bl ade
is carried out by using a dressing board;

FIG 3Ais a partial sectional side view
schematically depicting how a first cutting step is
carried out;

FIG 3B is an enlarged view of a contact part
bet ween the region of the tip of the cutting blade and
the dressing board in the first cutting step;

FIG 4 is a partial sectional side view
schematical ly depicting how the processing feed is
carried out;

FIG 5Ais a partial sectional side view



schematical ly depicting how a second cutting step is
carried out;

FIG 5B is an enlarged view of a contact part
bet ween the region of the tip of the cutting blade and
the dressing board in the second cutting step;

FIG 6 is an enlarged view of the region of the tip
of the cutting blade after the conpletion of the second
cutting step; and

FIG 7 is a flowhart depicting an exanple of a

dr essi ng process.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT
An enbodi nent according to one aspect of the

present invention will be described with reference to the
acconpanyi ng drawi ngs. First, a configuration exanple of
a cutting unit according to the present enbodi nent wl|
be described. FIG 1A is a side view schematically
depicting a configuration exanple of a cutting unit 2.
The cutting unit 2 includes a spindle 4 serving as a
rotation axis. A cutting blade 6 with a circular ring
shape is nounted to one end side of the spindle 4. For
exanpl e, the cutting blade 6 can be fornmed by fixing
di anond abrasive grains by a netal, resin, or nicke

plating. Dressing of the cutting blade 6 is carried out



by rotating the spindle 4 and causing the cutting bl ade 6
to cut into a dressing board to be described |ater.

FIG 1B is an enlarged view of a region 6a of the
tip of the cutting blade 6. Through repetition of cutting
of a workpi ece by use of the cutting blade 6, the corners
of the tip of the cutting bl ade wear off and a rounded
region (region 6b of roundness) is fornmed as depicted in
FIG 1B. The region 6b of roundness can be defined as a
region having a curved surface at the tip of the cutting
bl ade 6 for exanple. Wen the region 6b of roundness in
the cutting bl ade 6 becones |arge, processing in which
the edge of a groove forned by using the cutting bl ade 6
needs to be angular, or the like, like edge trinmm ng
processing for exanple, becones difficult. For this
reason, if precise cutting of a workpiece is required,
the tip of the cutting blade 6 needs to be shaped by
dressing. In particular, the cutting bl ade 6 obtai ned by
fixing abrasive grains by a netal or resin readily wears
and thus the necessity of shaping of the cutting blade 6
i s high.

FIG 2 is a partial sectional side view
schematical |y depicting how dressing of the cutting bl ade
6 is carried out by using a dressing board 11. The

dressing is carried out by cutting the pl ate-shaped

8



dressi ng board 11 sucked and held by a chuck table 8 by
the cutting blade 6. Specifically, first, a dicing tape
13 is brought into contact with a holding surface 8a of
the chuck table 8 and a negative pressure of a suction
source (not depicted) is caused to act on the dicing tape
13. In conjunction with this, a frame 15 to which the
outer circunferential part of the dicing tape 13 is
nmounted is fixed by clanps 10. Thereby, the dressing
board 11 is sucked and held by the chuck table 8. For
exanpl e, the dressing board 11 is manufactured by fixing
abrasive grains of white alundum (WA), green carborundum
(G0, or the like by a binding material of resin,
ceramcs, or the like and form ng the fixed substance
into a flat plate shape. There is no limt to the
mat eri al, shape, structure, and so forth of the dressing
board 11.

Then, while the cutting blade 6 nounted to the tip
of the spindle 4 is rotated, the cutting unit 2 is
| owered in the vertical direction indicated by an arrow Z
to the dressing board 11 held by the chuck table 8. The
cutting unit 2 is noved to a position at which the | ower
end of the cutting blade 6 is |lower than the surface of
the dressing board 11. Then, the chuck table 8 is noved

in the direction that is parallel to the holding surface



8a and is perpendicular to the axial center of the
spindle 4. Thereby, the cutting blade 6 cuts into the
surface of the dressing board 11 and the dressing board
11 is cut, so that the cutting blade 6 is shaped.

The dressing nethod of a cutting blade according to
the present enbodi nent includes a first cutting step of
formng a cut groove in the dressing board 11 by the
cutting blade 6 and a second cutting step of cutting the
dressing board 11 with tracing of this cut groove. The
first cutting step and the second cutting step will be
descri bed in detail bel ow.

FIG 3Ais a partial sectional side view
schematically depicting howthe first cutting step is
carried out. In the first cutting step, while the spindle
4 is rotated, the cutting unit 2 is |lowered to a height
at which the cutting blade 6 cuts into the surface of the
dressing board 11. Thereafter, a cut groove is forned in
the dressing board 11 by carrying out processing feed to
nove the chuck table 8 in the direction that is paralle
to the holding surface 8a and is perpendicular to the
axi al center of the spindle 4.

FIG 3B is an enlarged view of a contact part
bet ween the region 6a of the tip of the cutting blade 6

and the dressing board 11 in the first cutting step. The
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position of the cutting unit 2 is set in such a manner
that the cutting blade 6 cuts into the dressing board 11
with a cutting depth that does not surpass the | ength of
the region of roundness in the cutting blade 6 in the
radial direction of the cutting blade 6. Mbore
specifically, as depicted in FIG 3B, the cutting unit 2
is lowered in such a manner that L1 > L2 is satisfied
when the length of the region of roundness in the radia
direction of the cutting blade 6 is defined as L1 and the
di stance fromthe surface of the dressing board 11 to the
tip of the cutting blade 6 is defined as L2. The val ue of
L2 can be set as appropriate according to the value of L1.
Furthernore, the value of L1 can be acquired by detecting
the tip shape of the cutting blade 6. The nethod of this
detection is not particularly limted. For exanple, the
tip shape can be acquired by a nmethod in which the
cutting blade 6 is caused to cut into a workpiece to form
a groove for detection and the shape of this groove for
detection is imged by imagi ng neans, or the like. An
exanpl e of the value of L2 set in this manner is
approximately 1 to 50 um

Thereafter, processing feed is carried out in such
a manner that the surface of the dressing board 11 and

the axial center of the spindle 4 relatively nove. FIG 4
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is a partial sectional side view schematically depicting
how t he processing feed is carried out. As depicted in
FIG 4, the chuck table 8 is relatively noved in a

hori zontal direction indicated by an arrow X, i.e. in the
direction that is parallel to the holding surface 8a and
is perpendicular to the axial center of the spindle 4.
Thereby, the dressing board 11 is cut and dressing of the
cutting blade 6 is carried out. Furthernore, a cut groove
1lla depicted in FIG 3B is fornmed in a straight line
manner in the surface of the dressing board 11.

By the above-described first cutting step, the
cutting blade 6 is shaped in such a manner that the
regi on of roundness is reduced. Next, the second cutting
step is carried out subsequently to the first cutting
step. In the second cutting step, cutting is carried out
with tracing of the cut groove 1la fornmed in the dressing
board 11 in the first cutting step. FIG 5Ais a partia
sectional side view schematically depicting how the
second cutting step is carried out. In the second cutting
step, the spindle 4 is rotated and the cutting unit 2 is
further lowered to a height at which the cutting blade 6
cuts into the groove bottom of one cut groove 1la forned
in the dressing board 11. Thereafter, processing feed is

carried out to cut the dressing board 11.
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FIG 5B is an enlarged view of a contact part
between the region 6a of the tip of the cutting blade 6
and the dressing board 11 in the second cutting step. The
position of the cutting unit 2 is set in such a nmanner
that the cutting blade 6 cuts into the groove bottom of
the cut groove 1la with a cutting depth that does not
surpass the length of the region of roundness in the
cutting blade 6 in the radial direction of the cutting
bl ade 6. More specifically, as depicted in FIG 5B, the
cutting unit 2 is lowered in such a nmanner that L1 > L3
is satisfied when the distance froma groove bottom 11b
of the cut groove l1lla forned by the first cutting step to
the tip of the cutting blade 6 is defined as L3. The
val ue of L3 can be set as appropriate according to the
value of L1 simlarly to the value of L2. An exanple of
the value of L3 is approximately 1 to 50 um The
t hi ckness of the dressing board 11 is set to a thickness
with which the cutting blade 6 does not reach the | ower
surface of the dressing board 11 in the second cutting
step, i.e. a value larger than L2 + L3 (see FIG 3B and
FIG 5B).

Thereafter, processing feed is carried out in such
a manner that the cut groove l1lla forned in the dressing

board 11 and the axial center of the spindle 4 relatively
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nove (FIG 4). Thereby, cutting is further carried out on
the groove bottom 11b of one cut groove 1la in such a
manner that the cut groove 1lla fornmed in the first

cutting step is traced. The cutting in the second cutting
step is carried out in such a manner that the cutting

bl ade 6 does not protrude fromthe cut groove l1lla forned
in the first cutting step.

By the above-described second cutting step, the
cutting blade 6 is shaped in such a manner that the
region of roundness is further reduced. FIG 6 is an
enl arged view of the region 6a of the tip of the cutting
bl ade 6 after the conpletion of the second cutting step.
A length L4 of the region of roundness after the dressing
by the first cutting step and the second cutting step in
the radial direction of the cutting blade 6 is snaller
than a length L1 of the region of roundness before this
dressing. That is, the cutting blade 6 is shaped to
reduce the region of roundness by the first cutting step
and the second cutting step.

By the above-described first cutting step and
second cutting step, plural tinmes of cutting are carried
out in the same region in the dressing board 11. Thus,
processing of so-called nulti-step cutting is carried out

and the dressing board 11 can be saved. Furthernore, the
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chuck table 8 is noved in the direction perpendicular to
the axial center of the spindle 4 in the above-descri bed
first cutting step and second cutting step. This
operation is the sane as operation of normal processing
feed when a workpiece is cut by using the cutting unit 2.
For this reason, there is no need to cause the processing
apparatus to carry out special operation |ike that

di scl osed in Japanese Patent Laid-open No. 2010-588, and
the dressing can be easily carried out. The cutting with
tracing of the cut groove 1la nay be carried out two or
nore tines. That is, after the above-described second
cutting step, the groove bottom of the cut groove 1lla may
be further cut. This can further reduce the area of the
region in which the dressing board 11 is cut.

Preferably, a determ nation step is carried out
subsequently to the second cutting step. The
determination step is a step of determ ni ng whether or
not to continue the shaping of the cutting blade 6 based
on the shape of the region 6a of the tip of the cutting
blade 6. In the determ nation step, the shape of the
regi on of roundness at the tip of the cutting blade 6 is
nmeasured and whether or not to continue the dressing is
determ ned based on this shape. Specifically, when it is

determ ned that the region of roundness has been
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sufficiently reduced, the dressing is ended. On the other
hand, if it is determned that the reduction in the
region of roundness at the tip is insufficient, the
dressing is continued by carrying out the above-described
first cutting step or second cutting step again.

This determination is carried out by determ ning
whet her or not the shape of the region of roundness at
the tip of the cutting blade 6 satisfies a predeterm ned
condition. Specifically, if the shape of the region of
roundness satisfies the predeterm ned condition, it is
deternmined to end the shaping of the cutting blade. |If
the shape of the region of roundness does not satisfy the
predeterm ned condition, it is determned to continue the
shaping of the cutting blade. The condition of the shape
of the region of roundness used for the above-described
determi nation can be freely set. For exanple, that the
| ength L4 of the region of roundness after shaping of the
cutting blade 6, depicted in FIG 6, is equal to or
smal l er than a predeterm ned val ue may be enpl oyed as the
condition, or that the radius of curvature of a curved
surface which this region of roundness has is equal to or
smal l er than a predeterm ned val ue may be enpl oyed as the
condi tion. Furthernore, the observation nethod of the

shape of the tip of the cutting blade 6 is not
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particularly limted. For exanple, the shape of the tip
of the cutting blade 6 can be checked by causing the
cutting blade 6 to cut into a workpiece to forma groove
for detection and neasuring the shape of this groove for
det ecti on.

In the case of continuing the dressing based on the
above-described determ nation, either the first cutting
step or the second cutting step can be sel ected.
Specifically, when the dressing is continued, the cutting
bl ade 6 may be caused to cut into a region in which the
cut groove l1lla has not been formed in the dressing board
11 and the dressing board 11 may be cut (first cutting
step). Alternatively, the dressing board 11 nmay be cut
with tracing of the cut groove 1la fornmed in the dressing
board 11 (second cutting step). Then, after the first
cutting step or the second cutting step is repeated a
predet erm ned nunber of times, the shape of the tip of
the cutting blade 6 is observed again and whether to
conti nue the dressing of the cutting blade 6 or to end
the dressing is determ ned.

By the above determ nation step, the dressing can
be carried out until the cutting blade 6 has a desired
shape. Next, a concrete exanple of a series of dressing

process including the above-described first cutting step,
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second cutting step, and determi nation step will be
described. FIG 7 is a flowhart depicting the exanpl e of
the dressing process.

First, the depths with which the cutting blade 6 is
caused to cut into the dressing board 11 are set.
Specifically, the values of L2 in FIG 3B and L3 in FIG
5B are set (step S1). The values of L2 and L3 can be set
based on the shape of the tip of the cutting bl ade 6,
particularly the length L1 of the region of roundness.
The values of L2 and L3 may be either identical or
different.

Next, by the first cutting step, the cutting bl ade
6 is caused to cut into the dressing board 11 with the
depth set in the step S1 (L2) to carry out shaping of the
cutting blade 6 (step S2). Thereby, the cut groove 1lla
with a straight line shape is fornmed in the dressing
board 11. Thereafter, by the second cutting step, the
cutting blade 6 is caused to cut into the groove bottom
of the cut groove 1lla with the depth set in the step S1
(L3) to carry out shaping of the cutting blade 6 (step
S3). Next, the shape of the tip of the cutting blade 6
that has gone through the first cutting step and the
second cutting step is detected (step S4). Then, by the

determ nati on step, whether or not to continue the
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shaping of the cutting blade 6 is determ ned based on the
shape of the tip of the cutting blade 6 (step S5). |If
further shaping is unnecessary, the dressing is ended
(YES in the step S5). On the other hand, if the shaping
Is insufficient, the dressing is continued (NOin the
step SH).

In the case of continuing the dressing, whether to
cut a region in which the cut groove 1la has not been
formed in the dressing board 11 or to carry out cutting
with tracing of the cut groove 1la is selected (step S6),
and the first cutting step or the second cutting step is
carried out in accordance wth this selection (step S7).
Thereafter, the shape of the tip of the cutting blade 6
Is detected again (step S4) and whether or not the
dressing is necessary is determ ned anew (step S5).

In FIG 7, the exanple is depicted in which the tip
shape is detected after the first cutting step and the
second cutting step are carried out one time for each
(steps S2, S3, and $S4). However, each of the first
cutting step and the second cutting step may be carried
out plural tines before this detection of the tip shape.
In this case, the nunber of tinmes of the first cutting
step and the nunber of tinmes of the second cutting step

may be either identical or different. Furthernore, the
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second cutting step may be consecutively carried out
plural tinmes and two or nore tines of cutting may be
carried out on one cut groove 1la. Mdreover, in the step
S7, the first cutting step may be carried out plura
tinmes or the second cutting step may be carried out
plural tinmes. In addition, in the step S7, both the first
cutting step and the second cutting step may be carried
out the predeterm ned nunber of tines for each.
Furthernore, in FIG 7, the setting of the cutting depths
is carried out in the step S1. However, the cutting depth
may be reset as appropriate in the step S2 or a
subsequent step.

As above, in the one aspect of the present
I nvention, processing of nmulti-step cutting in which the
first cutting step and the second cutting step are
carried out is executed. This can save the dressing board
11 whil e reducing the region of roundness at the tip of
the cutting blade. Furthernore, in the first cutting step
and the second cutting step, the chuck table 8 is noved
in the direction perpendicular to the axial center of the
spindle 4. Thus, the tip shape can be easily corrected
wi t hout using conplicated software and nechani sm

The present invention is not Iimted to the details

of the above described preferred enbodi nent. The scope of
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the invention is defined by the appended clains and al
changes and nodifications as fall within the equival ence
of the scope of the clains are therefore to be enbraced

by the invention.
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VWHAT IS CLAIMED | S

1. A dressing nethod of a cutting blade in which a
pl at e- shaped dressing board is cut by the cutting bl ade
nmounted to a spindle and the cutting blade is shaped to
reduce a region of roundness at a tip of the cutting
bl ade, the dressing nethod conprising:

a first cutting step of causing the cutting bl ade
to cut into the dressing board held by a hol ding surface
of a chuck table with a cutting depth that does not
surpass a length of the region of roundness in a radia
direction of the cutting blade, and relatively noving the
chuck table and the cutting blade in a direction that is
parallel to the holding surface and is perpendicular to
an axial center of the spindle to forma cut groove in
t he dressing board; and

a second cutting step of causing the cutting bl ade
to further cut into a groove bottom of the cut groove
formed in the first cutting step with a cutting depth
that does not surpass the |length of the region of
roundness in the radial direction of the cutting bl ade,
and relatively noving the chuck table and the cutting
blade in the direction that is parallel to the hol ding
surface and is perpendicular to the axial center of the

spindle to carry out cutting on the groove bottomwth
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tracing of the cut groove.

2. The dressing nmethod of a cutting bl ade
according to claim1, the dressing nmethod further
conpri si ng:

a determ nation step of nmeasuring a shape of the
region of roundness in the cutting blade after the second
cutting step is carried out and determning to end
shaping of the cutting blade if the shape of the region
of roundness satisfies a predeterm ned condition, and
determining to carry out the first cutting step or the
second cutting step if the shape of the region of

roundness does not satisfy the predeterm ned condition.
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