WAFER PROCESSI NG METHOD

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a processi
method for a disk-shaped wafer having a chamfered p
at the periphery.

Description of the Related Art

For example, as disclosed in Japanese Paten
open No. 2000-173961, as a countermeasure against
generally-called a sharp edge after grinding a back
surface of a wafer, a technique of removing a chamf
portion on a front surface side of the wafer before
grinding has been widely known.

The removal of the chamfered portion is con
by cutting a peripheral edge portion of the wafer b
cutting blade rotated at high speed. During the
processing, a cutting liquid is continuously suppli
a processing point and a surface of the cutting bla

remove cutting swarf and to cool the cutting blade.

SUVMMARY OF THE | NVENTI ON
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liquid supplied continuously, and spreads on an upp
surface (a surface on the upper side during the
processing) of a wafer, whereby the cutting swarf a
to a wide range of an upper surface of the wafer.

When the wafer is dried during processing,
therefore, the cutting swarf would firmly adhere to
devices on the upper surface of the wafer, and ther
fear that the cutting swarf cannot be removed by cl
after removing the chamfered portion.

Then, if the cutting swarf remains firmly a
to electrodes on the devices, there is a high possi
of defective bonding in the later bonding step or
damaging of the devices by the cutting swarf firmly
adhering the devices.

Accordingly, it is an object of the present
invention to provide a novel wafer processing metho
removing a chamfered portion at a peripheral portio
wafer.

In accordance with an aspect of the present
invention, there is provided a processing method fo

wafer having a chamfered portion at a peripheral ed

The processing method includes a preparation step o

preparing a cutting apparatus, the cutting apparatu

including a holding table that holds the wafer, a f
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cutting unit having a first cutting blade for cutti
wafer held by the holding table, and a first cuttin
liquid supply nozzle for supplying a cutting liquid
the first cutting blade, and a second cutting unit

a second cutting blade for cutting the wafer held b
holding table, and a second cutting liquid supply n
for supplying the cutting liquid to the second cutt
blade, a holding step of holding the wafer by the h
table, and a chamfer removing step of rotating the
holding table while causing the first cutting blade
cut into the peripheral edge of the wafer at least
grinding finish thickness of the wafer while supply
the cutting liquid from the first cutting liquid su
nozzle to cut the peripheral edge of the wafer, the
removing the chamfered portion in a region reaching
grinding finish thickness, after the holding step i
carried out. In the chamfer removing step, the sec
cutting unit is positioned at a position adjacent t
first cutting unit at such a height that the second
cutting blade does not make contact with the wafer
the side of a center of the wafer as compared to th
first cutting unit, and the cutting liquid is suppl
from the second cutting liquid supply nozzle.

Preferably, the processing method further i
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a grinding step of grinding a back surface of the w
to thin the wafer to the grinding finish thickness,
the chamfer removing step is carried out.

According to one mode of the present invent
cutting liquid containing cutting swarf after jette
the first cutting unit can be effectively prevented
moving toward the center side of the wafer, by the
cutting liquid jetted in the second cutting unit an
action of rotation of the wafer. Further, during
processing of the chamfer removing step, the front
surface of the wafer can be cleaned by the cutting
jetted in the second cutting unit, and firm adhesio
the cutting swarf onto the devices on the front sur
due to drying of the wafer can also be prevented
effectively.

In addition, according to one mode of the p
invention, since the chamfered portion on the front
surface side of the wafer has been removed before t
grinding step, formation of a sharp edge can be
prevented.

The above and other objects, features and
advantages of the present invention and the manner
realizing them will become more apparent, and the

invention itself will best be understood from a stu
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the following description and appended claims with
reference to the attached drawings showing a prefer red

embodiment of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG. 1 is an external appearance perspectiv e view
depicting a cutting apparatus;
FIG. 2 is a diagram for explaining a config uration
of a first cutting unit;
FIG. 3 is a flow chart depicting each step of a

wafer processing method,;

FIG. 4 is a diagram for explaining a prepar ation
step;

FIG. 5 is a diagram for explaining a holdin g step;

FIG. 6A is a diagram for explaining a chamf er

removing step;

FIG. 6B is a diagram for explaining layout of first
and second cutting units;

FUG. 7 is a diagram for explaining the mann er of a
cutting liquid on a front surface of a wafer; and

FIG. 8 is a diagram for explaining a grindi ng step.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT

An embodiment of the present invention will be
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described below referring to the attached drawings.

1 is an external appearance perspective view depict

cutting apparatus 2 according to the present embodi
As illustrated in FIG. 1, a configuration s

of the cutting apparatus 2 is accommodated in an ex

cover 4 formed by combining a plurality of panels.
The cutting apparatus 2 has a holding table

holding a wafer as a workpiece. The holding table

configured to be rotatable in a o direction with a Z-axis

as a center, by a rotational drive mechanism (not
illustrated) provided on a lower side thereof. In
addition, the holding table 6 is configured to be m
in an X-axis direction which is a processing feedin
direction, by a processing feeding mechanism (not
illustrated) provided on a lower side thereof.

The cutting apparatus 2 has a facing type c
mechanism in which a first cutting unit 10 and a se
cutting unit 20 are disposed to face each other in
axis direction. Such a cutting apparatus 2 having
facing type cutting mechanism is also called dual d
The first cutting unit 10 and the second cutting un
are configured to be each movable in the Y-axis dir
and the Z-axis direction.

The cutting apparatus 2 has a cassette moun
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56 on which to mount a cassette 57 accommodating a

plurality of wafers W therein. The cassette mount

is configured to be movable in an upward-downward

direction (Z-axis direction).

The cutting apparatus 2 has a touch panel t
display monitor 30. An operator can input operatio
instructions for the apparatus through the display
monitor 30, and an operating status of the apparatu
displayed on the display monitor 30.

FIG. 2 is a diagram for explaining the
configuration of the first cutting unit 10. Note t
configuration of the second cutting unit 20 (FIG. 1
similar to the configuration of the first cutting u
10, so that description of the configuration of the
second cutting unit 20 is omitted.

The first cutting unit 10 includes a first
blade 12 fixed to a spindle 11 rotationally driven
motor (not illustrated), and a blade cover 14 cover
the periphery of the first cutting blade 12, and a
cutting edge of the first cutting blade 12 projects
toward the lower side of the blade cover 14. The b
cover 14 is provided with a blade cooler nozzle 15
supplying a cutting liquid such as pure water to si

surfaces of a lower portion of the first cutting bl
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12, and a shower nozzle 16 for supplying the cuttin
liquid toward a peripheral edge portion of the firs
cutting blade 12 from a radial directionally outer

of the first cutting blade 12.

The blade cooler nozzle 15 and the shower n
are supplied with the cutting liquid from a cutting
liquid supply source (not illustrated) through cutt
liquid supply lines 18a and 18b, respectively. Dur
processing, the cutting liquid is continuedly suppl
the blade cooler nozzle 15 and the shower nozzle 16
the cutting liquid is jetted from each of the nozzl

As illustrated in FIG. 2, the first cutting
12 is configured by a hub type blade in which a cut
edge 12b is formed by electrodeposition on a base 1
(hub base) formed of aluminum, or a cutting blade i
form in which a base is absent and a cutting edge i
fixed by a flange.

As depicted in FIG. 6B, the blade cooler no
are disposed on both sides in the axial direction o
first cutting blade 12, whereby the first cutting b
12 is interposed between the two blade cooler nozzl
From each of the blade cooler nozzles 15, the cutti
liquid 75 is jetted toward side surfaces of a lower

portion of the first cutting blade 12, to cool the
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cutting blade 12 and cool the processing point.

As depicted in the enlarged part of FIG. 7,
shower nozzle 16 is disposed at a position substant
central in the thickness direction of the first cut
blade 12 and on a radial directionally outer side o
peripheral edge 129 of the first cutting blade 12.
the shower nozzle 16, the cutting liquid 76 is jett
from a radial directionally outer side of the first
cutting blade 12 toward the center of the first cut
blade 12, to cool the first cutting blade 12 and to
the processing point.

Note that while a configuration in which bo

blade cooler nozzle 15 and the shower nozzle 16 are

provided has been described in the above-mentioned

example, the present invention can be carried out a
a configuration in which either one of the nozzles
provided, or in a configuration in which only one b
cooler nozzle 15 is provided.

Next, an example of the wafer processing me
according to the present invention by use of the ab
mentioned apparatus configuration will be described
the example that follows, steps are carried out in
order of the flow chart depicted in FIG. 3.

<Preparation Step S1>
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As depicted in FIGS. 1 and 4, a preparation
is a step of preparing the cutting apparatus 2 incl
the holding table 6 for holding the wafer, the firs
cutting unit 10, and the second cutting unit 20.
The holding table 6 has a porous plate 6b f
suction holding surface 6a, and a base 6c¢ to which

porous plate 6b is fixed. The base 6c¢ is formed wi

suction passage 6d connected to a suction source (n

illustrated), and by sucking through the suction pa
6d, a negative pressure is formed at the suction ho
surface 6a. Note that a specific configuration of
holding table 6 is not limited to the above-mention
and a configuration of holding only peripheral edge
the wafer may be adopted.

<Holding Step S2>

A holding step S2 is a step of holding the
by the suction holding surface 6a of the holding ta
as depicted in FIG. 5.

The front surface Wa side of the wafer W fo
with devices D is exposed to the upper side, the ba
surface Wb of the wafer W is attached to a tape T,
the wafer w is suction held on the holding table 6
through the tape T.

A peripheral edge Wg of the wafer W is form
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a chamfered portion M, and in a chamfer removing st
described later, the chamfered portion M is schedul
be removed from the front surface Wa side of the wa
to a predetermined depth. As a result, a sharp edg
not formed, upon thinning to a grinding finish thic
by grinding the back surface Wb thereatfter.
<Chamfer Removing Step S3>

A chamfer removing step S3 is a step of rot
the holding table 6 while causing the first cutting
12 to cut into the peripheral edge Wg of the wafer
while supplying the cutting liquid 75 in the first
cutting unit 10, to remove the chamfered portion M
predetermined depth Ws of the peripheral edge Wg of
wafer W, as depicted in FIGS. 6A and 6B.

As illustrated in FIG. 6B, the predetermine
Ws to which the chamfered portion M is removed is a
of equal to or more than the grinding finish thickn
in a grinding step to be performed later. As a res
formation of a sharp edge in the grinding step perf
later is prevented.

With the chamfered portion M removed, the
peripheral edge Wg of the wafer W is formed with a
of circumferential groove Wm, as depicted in FIG. 7

As illustrated in FIG. 6B, during processin
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removing the chamfered portion M, the cutting liqui
is jetted from the blade cooler nozzles 15 toward s
surfaces of a lower portion of the first cutting bl

in the first cutting unit 10.

The cutting liquid 75 made to collide on th
cutting blade 12 flows downward along the side surf
of the first cutting blade 12, in which process the
cutting blade 12 and the processing point are coole
cutting swarf generated by cutting is washed away
together with the cutting liquid 75.

Further, as depicted in FIG. 7, the cutting
76 is jetted toward a peripheral edge 12g of the fi
cutting blade 12 from the shower nozzle 16 in the f
cutting unit 10.

The cutting liquid 76 made to collide on th
cutting blade 12 mainly spread in a fan shape with
region of contact with the first cutting blade 12 a
starting point, and, in this spreading process, the
cutting blade 12 and the processing point are coole
cutting swarf generated by cutting is washed away
together with the cutting liquid 76. Note that the
cutting liquid 76 spreading in a fan shape on the f
surface Wa of the wafer W in FIG. 7 includes the cu

liquid 75 from the blade cooler nozzles 15.
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Then, as illustrated in FIGS. 6A, 6B, and 7
process of removal of the chamfered portion M by th
first cutting unit 10, the second cutting unit 20 i
positioned at a position adjacent to the first cutt
unit 10 at such a height that a second cutting blad
does not make contact with the wafer W and on the s
the center of the wafer W as compared to the first
cutting unit 10, and the cutting liquids 75a and 76
supplied from the nozzles.

Specifically, first, the second cutting uni
moved to a position in the vicinity of the first cu
unit 10 at which a predetermined spacing is secured
between the second cutting unit 20 and the first cu
unit 10 such that they do not make contact with eac
other. For example, the second cutting unit 20 is
disposed at a position nearest to the first cutting
10. In this case, a minimum inter-blade distance X
that the first cutting blade 12 and the second cutt
blade 22 are closest is realized.

In addition, the second cutting unit 20 is
on the side nearer to the center of the wafer W tha
first cutting unit 10, namely, is disposed between
first cutting unit 10 and the center C of the wafer

Further, the height position of the second
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unit 20 is set such that the second cutting blade 2
not make contact with the wafer W.

Then, as depicted in FIG. 6B, in the second
unit 20, a cutting liquid 75a is jetted from blade
nozzles 15a toward side surfaces of a lower portion
the second cutting blade 22.

The cutting liquid 75a made to collide on t
second cutting blade 22 collides against side surfa
the second cutting blade 22, flows downward, and by
flow a liquid barrier 75b of the cutting liquid 75a
formed.

By this liquid barrier 75b, the cutting liq
jetted in the first cutting unit 10 can be prevente
moving to the center side of the wafer W, whereby ¢
swarf contained in the cutting liquid 75 can be pre
from moving toward the center side of the wafer W.
that by the barrier 75b depicted in FIG. 6B, moveme
the cutting liquid 76 jetted from the shower nozzle
the first cutting unit 10 depicted in FIG. 7 can al
prevented.

Further, as illustrated in FIG. 7, in the s
cutting unit 20, a cutting liquid 76a is jetted fro
shower nozzle 16a toward a peripheral edge 22g of t

second cutting blade 22.
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The cutting liquid 76a made to collide on t
second cutting blade 22 mainly spreads in a fan sha
between the first cutting unit 10 and the center C
wafer W, with a region of contact with the second c
blade 22 as a starting point, whereby a liquid barr
76b can be formed.

By this liquid barrier 76b, the cutting liq
and 76 jetted in the first cutting unit 10 can be
prevented from moving toward the center side of the

W, and the cutting swarf contained in the cutting |

75 and 76 can be prevented from moving toward the c

side of the wafer W.

In addition, as depicted in FIG. 7, since t
W is rotated in the process of removing the chamfer
portion M, the cutting liquids 75a and 76a on the s
of the wafer W flow in the direction of spacing awa
the center of the wafer W according to the rotation
the wafer W, and the liquid barrier 76b can also be
formed at a position spaced away from the center of
wafer W. Note that, in the present embodiment depi
FIG. 7, the wafer W is rotated clockwise in plan vi
and the first cutting unit 10 is disposed in the vi
of the position of 9 o’clock.

In this way, the cutting liquids 75 and 76
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containing the cutting swarf can be effectively pre
from moving toward the center side of the wafer W a
jetted in the first cutting unit 10. In addition,

the processing of the chamfer removing step, the fr

surface Wa of the wafer W can be washed by the cutt

liquids 75a and 76a jetted in the second cutting un
and firm adhesion of the cutting swarf onto the dev
on the front surface Wa due to drying of the wafer
be effectively prevented.
<Grinding Step S4>

A grinding step 4 is a step of grinding the
surface Wb of the wafer W to thin the wafer W to a
grinding finish thickness Wh, as depicted in FIG. 8

A grinding apparatus 60 depicted in FIG. 8
a holding table 62 that suction hold the wafer W an
rotated, and a grinding wheel 64 having grindstones
for grinding the back surface Wb of the wafer W.

A protective sheet Ws for protecting the de
and the like on the front surface is attached to th
front surface Wa of the wafer W, and the protective
Ws side is suction held by a suction holding surfac
of the holding table 62. The wafer W is held by th
holding table 62 in a state in which the back surfa

is exposed.
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The chamfered portion M is left at the part
wafer W where the circumferential groove Wm is form
and the left portion is removed by grinding the waf

In the grinding, while the holding table 62
rotated, the grindstones 64a of the grinding wheel
being rotated are pressed against the back surface
the wafer W, whereby the wafer W is thinned to a
predetermined grinding finish thickness Wh.

In this way, the present invention can be r
In other words, as illustrated in FIGS. 5 to 7, the
processing method for a wafer having the chamfered
portion M at the peripheral edge Wg includes the
preparation step of preparing the cutting apparatus
including the holding table 6 for holding the wafer
the first cutting unit 10 having the first cutting
12 for cutting the wafer W held by the holding tabl
and the blade cooler nozzle 15 and the shower nozzl
as the first cutting liquid supply nozzles for supp
the cutting liquids 75 and 76 to the first cutting
12, and the second cutting unit 20 having the secon
cutting blade 22 for cutting the wafer W held by th
holding table 6, and the blade cooler nozzle 15a an
shower nozzle 16a as the second cutting liquid supp

nozzles for supplying the cutting liquids 75a and 7
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the second cutting unit 20, the holding step of hol
the wafer W by the holding table 6, and the chamfer
removing step of rotating the holding table 6 while
causing the first cutting blade 12 to cut into the
peripheral edge Wg of the wafer W at least to the
grinding finish thickness Wh of the wafer W while
supplying the cutting liquids 75 and 76 from the fi
cutting liquid supply nozzles (the blade cooler noz
and the shower nozzle 16), to cut the peripheral ed
of the wafer W, thereby removing the chamfered port
in the region reaching to the grinding finish thick
Wh. In the chamfer removing step, the second cultti
20 is positioned at a position adjacent to the firs
cutting unit 10 at such a height that the second cu
blade 22 does not make contact with the wafer W and
the side of the center C of the wafer W as compared
the first cutting unit 10, and the cutting liquids
and 76a are supplied from the second cutting liquid
supply nozzles (the blade cooler nozzle 15a and the
shower nozzle 16a). Thus, the processing method fo
wafer W is realized.

According to this method, the cutting liqui
and 76 containing the cutting swarf can be effectiv

prevented from moving toward the center side of the
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W after jetted in the first cutting unit 10, by the
cutting liquids 75a and 76a jetted in the second cu
unit 20 and by the action of rotation of the wafer
Further, during processing of the chamfer removing
the front surface wa of the wafer W can be washed b
cutting liquids 75a and 76a jetted in the second cu
unit 20, and firm adhesion of the cutting swarf ont
front surface Wa of the wafer W due to drying of th
wafer W can be effectively prevented.

In addition, as illustrated in FIG. 8, a pr
method for the wafer W further including a grinding
of grinding the back surface Wb of the wafer W to t
the wafer W to the grinding finish thickness Wh aft
chamfer removing step is carried out is realized.

Since the chamfered portion M on the front
Wa side of the wafer W has been removed before the
grinding step, formation of a sharp edge can be
prevented.

The present invention is not limited to the
of the above described preferred embodiment. The s
the invention is defined by the appended claims and
changes and modifications as fall within the equiva
of the scope of the claims are therefore to be embr

by the invention.
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VWHAT IS CLAI MED | S:

1. A processing method for a wafer having

chamfered portion at a peripheral edge, the process

method comprising:
a preparation step of preparing a cutting
apparatus, the cutting apparatus including
a holding table that holds the wafe
a first cutting unit having a first
blade for cutting the wafer held by the holding tab
and a first cutting liquid supply nozzle for supply
cutting liquid to the first cutting blade, and
a second cutting unit having a seco
cutting blade for cutting the wafer held by the hol
table, and a second cutting liquid supply nozzle fo
supplying the cutting liquid to the second cutting
a holding step of holding the wafer by the
table; and
a chamfer removing step of rotating the hol
table while causing the first cutting blade to cut
the peripheral edge of the wafer at least to a grin
finish thickness of the wafer while supplying the c
liquid from the first cutting liquid supply nozzle
the peripheral edge of the wafer, thereby removing

chamfered portion in a region reaching the grinding

20

ing

r,
cutting
le,

ing a

nd
ding
r
blade;

holding

ding
into
ding
utting
to cut

the



finish thickness, after the holding step is carried

wherein, in the chamfer removing step, the
cutting unit is positioned at a position adjacent t
first cutting unit at such a height that the second
cutting blade does not make contact with the wafer
the side of a center of the wafer as compared to th
first cutting unit, and the cutting liquid is suppl
from the second cutting liquid supply nozzle.

2. The processing method according to clai
further comprising:

a grinding step of grinding a back surface
wafer to thin the wafer to the grinding finish thic

after the chamfer removing step is carried out.
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